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Abstract 

As global efforts to combat climate change intensify, blue carbon ecosystems coastal vegetated 
habitats that sequester significant amounts of atmospheric carbon dioxide, have emerged as a 
critical, yet underutilized, asset in achieving sustainable development and climate mitigation goals. 
Despite their ecological and economic significance, the legal frameworks governing blue carbon 
remain fragmented, inconsistent, and insufficiently equipped to ensure long-term protection, 
equitable management, and climate resilience. This article critically examines the intersection of blue 
carbon governance and international environmental law, exposing legal ambiguities, jurisdictional 
challenges, and human rights concerns that undermine effective stewardship. Employing a doctrinal 
and comparative methodology, it interrogates gaps within existing regimes such as UNCLOS, the Paris 
Agreement, and voluntary carbon markets, while advocating for the urgent development of adaptive, 
rights-based, and equity-focused legal instruments. The study proposes an integrated, forward-
looking legal framework that recognizes blue carbon ecosystems as "blue gold" essential to planetary 
health, socio-economic resilience, and climate justice. It outlines strategic pathways, including the 
establishment of universal legal definitions, integration of blue carbon into Nationally Determined 
Contributions (NDCs), community-centered governance structures, and the deployment of innovative 
insurance and finance mechanisms. Ultimately, the article contends that strengthening blue carbon 
law is not merely an environmental necessity but a transformative legal opportunity capable of 
realigning global legal systems with the imperatives of oceanic stewardship, sustainability, and 
intergenerational equity. 

Introduction 

The Hidden Giants of Climate Resilience: 
Coastal Ecosystems and the 2030 Agenda 

The Sustainable Development Goals (SDGs) 
represent a global blueprint to achieve a better 
and more sustainable future by 2030, 
addressing interconnected challenges such as 
poverty, inequality, climate change, 
environmental degradation, peace, and justice. 
At the heart of these goals lies an urgent call to 
protect the planet’s natural systems, both 
terrestrial and marine, that underpin human 

survival and prosperity. While significant 
emphasis has been placed on land-based 
solutions like afforestation and renewable 
energy expansion, an equally powerful but often 
under-recognized ally in the fight against 
climate change lies within our coastal 
ecosystems: blue carbon habitats.99 Blue 
carbon refers to the carbon captured and 
stored by coastal and marine ecosystems such 

                                                           
99 Transforming our world: the 2030 Agenda for Sustainable Development, 
available at: https://sdgs.un.org/2030agenda (last visited on April 27, 2025) 
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as mangroves, seagrasses, and salt marshes.100 
These environments not only serve as some of 
the world’s most efficient natural carbon sinks, 
but they also deliver crucial co-benefits, 
including coastal protection, biodiversity 
conservation, food security, and economic 
livelihoods for millions of people.101 Despite their 
immense potential, blue carbon ecosystems 
remain largely absent from mainstream 
sustainability dialogues, policy frameworks, and 
SDG implementation strategies.102 As the world 
moves rapidly toward the 2030 deadline for the 
SDGs, and as the impacts of climate change 
intensify from rising sea levels to more frequent 
extreme weather events, the need to fully 
leverage all available natural climate solutions 
becomes increasingly urgent. Coastal 
ecosystems, with their ability to sequester 
carbon up to four times faster than terrestrial 
forests, offer a transformative opportunity to 
bridge critical gaps in both climate action and 
sustainable development efforts.103 However, the 
promise of blue carbon remains largely 
untapped due to a range of scientific, financial, 
governance, and policy barriers. Integrating 
blue carbon solutions into national climate 
strategies, SDG frameworks, and international 
agreements such as the Paris Accord could 
unlock powerful synergies that simultaneously 
advance multiple global objectives, including 
climate mitigation (SDG 13), marine ecosystem 
health (SDG 14), and terrestrial ecosystem 
protection (SDG 15). This paper explores the 
underutilized potential of blue carbon 
ecosystems within the SDG framework. It begins 
by unpacking the science behind blue carbon 
and highlighting the critical role these 
ecosystems play in climate regulation. It then 
examines where and why current SDG 

                                                           
100 Elizabeth Mcleod, Gail L Chmura, et.al., “A Blueprint for Blue Carbon: 
Toward an Improved Understanding of the Role of Vegetated Coastal 
Habitats in Sequestering CO2” 9 Frontiers in Ecology and the Environment 553 
(2011) 
101 Edward B. Barbier, Sally D. Hacker, et.al., “The Value of Estuarine and 
Coastal Ecosystem Services” 81 Ecological Monographs 187-189 (2011). 
102 Pidgeon, Emily, Laffoley, D., et.al., “Blue Carbon Policy Framework 2.0: 
Based on the Discussion of the International Blue Carbon Policy Working 
Group” IUCN Publication 6 (2012). 
103 Linwood Pendleton, Daniel C. Donato, et.al., “Estimating Global “Blue 
Carbon” Emissions from Conversion and Degradation of Vegetated Coastal 
Ecosystems” Plos One 1 (2012). 

strategies have failed to adequately 
incorporate blue carbon solutions and identifies 
the multifaceted opportunities they present. The 
paper further analyses the key barriers 
inhibiting the mainstreaming of blue carbon 
strategies and proposes innovative pathways 
forward, combining policy reform, financing 
mechanisms, scientific innovation, and 
community engagement. Ultimately, by placing 
blue carbon ecosystems at the heart of 
sustainable development planning, the 
international community can harness nature’s 
power to achieve more resilient, prosperous, 
and equitable futures for generations to come. 
Recognizing and investing in these "hidden 
giants" of climate resilience is no longer 
optional; it is essential. 

Understanding Blue Carbon Ecosystems 

Nature's Carbon Vaults: How C oastal 
Ecosystems Combat Climate Change 

Blue carbon ecosystems, composed mainly of 
mangroves, seagrasses, and tidal marshes, play 
a profound role in regulating Earth’s climate 
system. Unlike terrestrial forests, these 
ecosystems not only sequester carbon in plant 
biomass but also lock it away deep within 
anaerobic, waterlogged soils where it can 
remain undisturbed for millennia.104 This 
capacity makes them some of the most 
efficient and long-lasting natural carbon sinks 
on the planet. 

1) Mangroves: Coastal Guardians 
Mangroves are salt-tolerant trees and 
shrubs that thrive in tropical and 
subtropical coastal zones. They can 
sequester carbon at rates up to four 
times higher than terrestrial tropical 
forests, storing up to 1,000 tons of carbon 
per hectare.105 Their intricate root 
systems not only trap sediments but 
also prevent coastal erosion, reduce 

                                                           
104 Elizabeth Mcleod, Gail L Chmura, et.al., “A Blueprint for Blue Carbon: 
Toward an Improved Understanding of the Role of Vegetated Coastal 
Habitats in Sequestering CO2” 9 Frontiers in Ecology and the Environment 552, 
554 (2011) 
105 Daniel C. Donato1, J. Boone Kauffman, et.al., “Mangroves Among the 
Most Carbon-Rich Forests in the Tropics” Nature Geoscience 1-4 (2011). 
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storm surge impacts, and provide 
crucial nursery grounds for marine life, 
delivering invaluable ecosystem services 
to coastal communities.106 

2) Seagrass Meadows: The Ocean’s Lungs 
Seagrasses, submerged flowering plants 
found in shallow marine environments, 
also play a pivotal role in carbon 
storage. Though less visible than 
mangroves, seagrass meadows cover 
vast areas globally and are capable of 
capturing and storing large quantities of 
carbon both in their biomass and in the 
sediments below.107 Importantly, 
seagrass beds also support marine 
biodiversity, filter pollutants, and 
enhance water quality, thereby creating 
healthier coastal environments. 

3) Salt Marshes (a.k.a. Tidal Saline 
Wetlands): Climate Buffers in 
Temperate Zones 
Salt marshes are intertidal saline 
wetlands that typically develop along 
sheltered coastlines in temperate to 
some tropical regions. Characterized by 
dense stands of herbaceous vegetation 
such as grasses and sedges, these 
ecosystems play a crucial role in coastal 
dynamics. Similar to mangrove swamps, 
which dominate in subtropical zones 
with woody vegetation, salt marshes 
depend on periodic tidal inundation and 
must continually accrete surface 
elevation to keep pace with rising sea 
levels. Through the seasonal growth of 
vegetation, salt marshes effectively trap 
sediment and organic material, leading 
to the gradual accumulation of carbon-
rich soils. Although they often receive 
less global attention compared to 
mangroves and seagrass meadows, salt 
marshes offer equally significant 
ecosystem services, including carbon 
sequestration, shoreline stabilization, 

                                                           
106 Daniel M Alongi, “Carbon Sequestration in Mangrove Forests” 3 Carbon 
Management 314 (2012). 
107 C. M. Duarte, J. J. Middelburg, et.al., “Major Role of Marine Vegetation on 
the Oceanic Carbon Cycle” Biogeosciences Discussions 1, 3-4, 6-7 (2005). 

and support for diverse biological 
communities. Their contribution to 
climate change mitigation and coastal 
resilience underscores their importance 
in contemporary conservation and 
restoration efforts.108 

4) The Blue Carbon Cycle: From Capture to 
Storage 
The process of carbon sequestration in 
blue carbon ecosystems involves the 
uptake of atmospheric CO₂ via 
photosynthesis, storage within plant 
tissues, and burial of organic carbon 
within anoxic sediments. The low-oxygen 
environment dramatically slows 
decomposition rates, allowing carbon to 
remain trapped for centuries to millennia 
unless disturbed by human activities or 
environmental changes.109 

5) Vulnerability and Degradation: The 
Hidden Risk 
Despite their immense value, blue 
carbon ecosystems are among the most 
threatened ecosystems worldwide. 
Human activities such as coastal 
development, aquaculture, and 
unsustainable tourism, combined with 
climate-induced sea-level rise and 
temperature shifts, are leading to the 
rapid loss and degradation of these 
habitats.110 When these systems are 
destroyed, not only is future carbon 
sequestration halted, but vast amounts 
of previously stored carbon are released 
back into the atmosphere, turning 
powerful carbon sinks into potent carbon 
sources. 

6) Blue Carbon in the SDG Context 
Protecting and restoring blue carbon 
ecosystems aligns directly with several 
SDGs. It contributes to SDG 13 (Climate 

                                                           
108 Gail L. Chmura, Shimon C. Anisfeld, et.al., “Global Carbon Sequestration 
in Tidal, Saline Wetland Soils” 17 Global Biogeochemical Cycles 1 (2003). 
109 Elizabeth Mcleod, Gail L Chmura, et.al., “A Blueprint for Blue Carbon: 
Toward an Improved Understanding of the Role of Vegetated Coastal 
Habitats in Sequestering CO2” 9 Frontiers in Ecology and the Environment 553 
(2011) 
110 Linwood Pendleton, Daniel C. Donato, et.al., “Estimating Global “Blue 
Carbon” Emissions from Conversion and Degradation of Vegetated Coastal 
Ecosystems” Plos One 2, 4-5 (2012). 
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Action) by enhancing natural carbon 
sinks, SDG 14 (Life Below Water) by 
preserving marine biodiversity, and SDG 
15 (Life on Land) through the 
conservation of critical habitats. 
Furthermore, these ecosystems provide 
vital ecosystem services that support 
SDG 1 (No Poverty) and SDG 2 (Zero 
Hunger) by sustaining fisheries and 
protecting coastal livelihoods.111 

Recognizing the pivotal role of blue carbon 
ecosystems is a necessary step toward 
unlocking their full potential in advancing both 
climate goals and sustainable development 
outcomes.  

Current Gaps in SDG Frameworks Regarding 
Blue Carbon 

Where Law and Policy Fall Short: The Untapped 
Power of Blue Carbon 

Despite the growing recognition of blue carbon 
ecosystems as critical to combating climate 
change, there remains a stark 
underrepresentation of blue carbon within 
international legal instruments and SDG 
frameworks. These omissions create significant 
barriers to fully leveraging coastal ecosystems 
for sustainable development and climate 
mitigation. 

Limited Recognition of Blue Carbon in 
International Legal Instruments 

The Sustainable Development Goals (SDGs), 
while comprehensive, only indirectly address 
blue carbon. SDG 13 (Climate Action) and SDG 
14 (Life Below Water) emphasize ecosystem 
conservation, yet neither explicitly highlights the 
unique carbon sequestration capabilities of 
mangroves, seagrasses, or salt marshes.112 

Moreover, international agreements such as the 
Paris Agreement recognize the role of "forests" 
and "land-use change" in climate mitigation 

                                                           
111 Herr, Dorothée and Landis, E., “Coastal Blue Carbon Ecosystems: 
Opportunities for Nationally Determined Contributions” International Union 
for Conservation of Nature 8, 18 (2016). 
112 United Nations Department of Economic and Social Affairs, “Global 
Sustainable Development Report, 2015 Edition” (2015) 

(Article 5)113 but make no direct reference to 
marine or coastal carbon sinks. This legislative 
silence leaves blue carbon ecosystems 
vulnerable, as they lack a specific mandate 
within the climate governance architecture. 

Under the United Nations Convention on the Law 
of the Sea (UNCLOS), 1982, coastal states are 
obligated to protect the marine environment 
(Part XII-Protection and Preservation of Marine 
Environment), but the treaty predates the 
scientific discovery of blue carbon's 
significance.114 Consequently, there is no explicit 
requirement for states to conserve these 
ecosystems for their carbon value. 

Weaknesses in National Legislation Protecting 
Coastal Carbon Sinks 

At the national level, few countries have 
incorporated blue carbon explicitly into their 
legal frameworks or Nationally Determined 
Contributions (NDCs). For example, while 
Indonesia and Australia have acknowledged 
mangrove protection in their climate strategies, 
most countries with significant blue carbon 
stocks have yet to legally integrate these 
ecosystems into climate targets.115  

In many jurisdictions, mangroves, seagrasses, 
and marshes fall into fragmented legal 
categories treated as "wetlands," "coastal 
lands," or "marine resources" without unified 
protection based on their carbon sequestration 
capacity. This sectoral approach results in 
regulatory gaps, conflicting mandates, and 
ineffective enforcement. 

Institutional and Jurisdictional Challenges 
(e.g., UNCLOS, Ramsar) 

Institutional complexity further exacerbates the 
problem. Jurisdiction over blue carbon 
ecosystems often overlaps between 
environmental ministries, fisheries departments, 
and coastal authorities. Internationally, while 
the Ramsar Convention (Convention on 

                                                           
113 The Paris Agreement, 2016, Art. 5 
114 United Nations Conference on the Law of the Sea, 1982, Part XII 
115 Dorothée Herr, Moritz Unger, et.al., “Pathways for Implementation of 
Blue Carbon Initiatives” 27 Aquatic Conservation: Marine and Freshwater 
Ecosystems 117,118 (2017). 
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Wetlands) offers protection for wetlands of 
international importance, its mechanisms focus 
primarily on biodiversity, not carbon 
sequestration.116 

Similarly, under UNCLOS, states have sovereign 
rights over their Exclusive Economic Zones 
(EEZs), but there is no binding obligation to 
conserve blue carbon habitats within these 
zones. Enforcement of marine environmental 
obligations under UNCLOS remains weak, further 
diminishing the prospects for blue carbon-
centered legal protection.117 

Absence of Blue Carbon in Climate Finance 
Mechanisms (e.g., Carbon Credits) 

Another legal and policy gap lies in climate 
finance. While forest conservation benefits from 
mechanisms like REDD+ (Reducing Emissions 
from Deforestation and Forest Degradation), no 
equivalent system exists for blue carbon 
ecosystems (UN-REDD Programme, 2020).118 
The voluntary carbon market is beginning to 
experiment with blue carbon credits, but there is 
no standardized regulatory framework to 
ensure the integrity, verification, and scaling up 
of such initiatives. This limits both private sector 
investment and government interest in blue 
carbon conservation.119 

Without clear legal frameworks recognizing blue 
carbon in national and international carbon 
markets, opportunities for conservation 
financing remain stifled. 

The Urgent Need for Legal Innovation and 
Governance Reforms 

The cumulative effect of these gaps highlights 
the urgent need for legal innovation. Scholars 
propose that blue carbon ecosystems should 
be formally recognized within the Paris 
Agreement’s mechanisms, similar to forests 

                                                           
116 Ramsar Convention Secretariat, “The Fourth Ramsar Strategic Plan 2016–
2024” (2016) 
117 David Freestone, “Principles Applicable to Modern Ocean 
Governance” ResearchGate 44-48 (2019). 
118 Annual report 2020, available at: https://www.un-redd.org/document-
library/annual-report-2020 (last visited on April 27, 2025) 
119 UN-Redd, “12th Consolidated Annual Progress Report of the UN-Redd 
Programme Fund” (2020) 

under REDD+.120 Others advocate for the 
development of a specific international protocol 
or amendment under UNCLOS or Ramsar to 
address blue carbon explicitly. 

Additionally, national legal systems must create 
integrated coastal governance regimes that 
recognize the multi-functional value of blue 
carbon ecosystems as climate assets, 
biodiversity hotspots, and livelihood sources. 
Only through such holistic governance can blue 
carbon’s full contribution to sustainable 
development and climate resilience be realized. 

Potential of Blue Carbon Ecosystems in 
Achieving the SDGs 

Unlocking the Potential of Blue Carbon: A Legal 
and Sustainable Development Imperative 

Blue carbon ecosystems, comprising 
mangroves, salt marshes, and seagrasses, offer 
a transformative opportunity for realizing the 
Sustainable Development Goals (SDGs). 
Properly protected and leveraged through 
robust legal frameworks, these ecosystems can 
contribute not only to climate action but also to 
biodiversity conservation, sustainable 
livelihoods, and resilient coastal economies. 

Strengthening Climate Action (SDG 13) 

Blue carbon ecosystems are among the 
planet’s most efficient natural carbon sinks. 
Mangroves, for instance, sequester carbon up to 
four times faster than terrestrial forests.121 By 
safeguarding these habitats, nations can 
significantly reduce greenhouse gas 
concentrations and fulfill their obligations under 
SDG 13 (Climate Action) and the Paris 
Agreement. 

Legal instruments that recognize the carbon 
sequestration services of these ecosystems can 
enable countries to include blue carbon 
protection as part of their Nationally 

                                                           
120 Dorothée Herr, Moritz Unger, et.al., “Pathways for Implementation of 
Blue Carbon Initiatives” 27 Aquatic Conservation: Marine and Freshwater 
Ecosystems 126, 127 (2017). 
121 Elizabeth Mcleod, Gail L Chmura, et.al., “A Blueprint for Blue Carbon: 
Toward an Improved Understanding of the Role of Vegetated Coastal 
Habitats in Sequestering CO2” 9 Frontiers in Ecology and the Environment 554 
(2011) 
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Determined Contributions (NDCs) under the 
Paris Agreement. Integrating blue carbon into 
climate mitigation strategies would not only 
bolster emission reduction efforts but also 
unlock access to international climate finance 
mechanisms.122 

Enhancing Life Below Water (SDG 14) 

Mangroves, salt marshes, and seagrasses serve 
as biodiversity hotspots, supporting a rich array 
of marine life. Protecting these ecosystems 
aligns directly with SDG 14 (Life Below Water), 
which emphasizes the conservation and 
sustainable use of oceans and marine 
resources (United Nations, 2015).123 

Moreover, blue carbon ecosystems provide 
critical nursery habitats for commercially 
important fish species, thus sustaining global 
fisheries and food security. By incorporating 
blue carbon-specific protections into marine 
protected area (MPA) legal frameworks, 
governments can simultaneously address 
climate change and biodiversity loss. 

Promoting Sustainable Livelihoods (SDG 1 and 
SDG 8) 

Blue carbon ecosystems underpin the 
livelihoods of millions of coastal communities. 
Sustainable management of mangroves and 
salt marshes can support poverty alleviation 
(SDG 1) and decent work and economic growth 
(SDG 8). 

Recognizing the economic value of blue carbon 
through legal tools such as Payment for 
Ecosystem Services (PES) schemes or blue 
carbon credit markets can empower local 
communities financially while incentivizing 
conservation (UNEP, 2020).124 Establishing clear 
property rights and tenure security for 
indigenous and local populations over blue 
carbon habitats is crucial to achieving these 
goals. 

                                                           
122 Dorothée Herr, Moritz Unger, et.al., “Pathways for Implementation of 
Blue Carbon Initiatives” 27 Aquatic Conservation: Marine and Freshwater 
Ecosystems 117,124, 126 (2017). 
123 United Nations Department of Economic and Social Affairs, “Global 
Sustainable Development Report, 2015 Edition” (2015) 
124 UN Environment Programme, “Emissions Gap Report 2020” (2020) 

Advancing Gender Equality and Social 
Inclusion (SDG 5 and SDG 10) 

Empowering women and marginalized groups 
in coastal management programs tied to blue 
carbon can drive progress on gender equality 
(SDG 5) and reducing inequalities (SDG 10). 
Women often play a central but 
underrecognized role in the stewardship of 
coastal ecosystems (FAO, 2017).125 

Legal reforms that prioritize inclusive 
participation in blue carbon governance, 
including co-management rights, benefit-
sharing agreements, and training programs, are 
essential to maximize social equity outcomes 
alongside environmental benefits. 

Strengthening Legal Frameworks for Blue 
Carbon Governance 

To unlock the full potential of blue carbon for 
SDG achievement, there is an urgent need to 
strengthen domestic and international legal 
regimes. Proposed pathways include: 

 Developing new treaties or protocols 
explicitly recognizing blue carbon under 
UNCLOS, the Paris Agreement, or the 
Ramsar Convention. 

 Mainstreaming blue carbon protection 
into national climate laws, coastal zone 
management acts, and biodiversity 
conservation statutes. 

 Designing legal mechanisms for blue 
carbon financing, such as binding blue 
carbon offset standards in voluntary and 
compliance carbon markets. 

By embedding blue carbon into binding legal 
structures, policymakers can ensure the 
durability and scalability of conservation efforts, 
preventing piecemeal or short-lived initiatives. 

Legal and Policy Innovations for Blue Carbon 
Integration 

Forging New Frontiers: Legal and Policy 
Innovations for Blue Carbon Integration 

                                                           
125 Food and Agriculture Organization of the United Nations, “The State of 
Food and Agriculture 2017” 1, 2 (2017) 
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To fully harness the power of blue carbon 
ecosystems for sustainable development, 
urgent and innovative legal reforms are 
needed. Traditional environmental laws and 
marine governance mechanisms must evolve 
to explicitly recognize, protect, and capitalize on 
the unique carbon sequestration capabilities of 
coastal ecosystems. 

Below are actionable legal and policy 
innovations critical for integrating blue carbon 
into national and international frameworks. 

Creating a Binding International Agreement on 
Blue Carbon 

Currently, no standalone international treaty 
focuses specifically on blue carbon. A 
groundbreaking step would be the negotiation 
of a binding international agreement, 
potentially under the auspices of the United 
Nations Framework Convention on Climate 
Change (UNFCCC) or the United Nations 
Environment Programme (UNEP), dedicated to 
the conservation and restoration of blue carbon 
ecosystems. 

Such an agreement could: 

 Define blue carbon ecosystems as 
critical natural climate solutions. 

 Mandate country-level reporting on blue 
carbon stocks and losses. 

 Establish international funding 
mechanisms for blue carbon 
conservation. 

 Create compliance procedures to 
ensure adherence to conservation 
targets. 

This would mirror the success of treaties like the 
Paris Agreement, but with a sharper focus on 
coastal and marine carbon sinks. 

Integrating Blue Carbon into National Climate 
Laws and NDCs 

At the domestic level, countries should amend 
existing climate laws, coastal management 
statutes, and biodiversity acts to explicitly 
protect blue carbon ecosystems.  

Key measures would include: 

 Recognizing mangroves, seagrasses, 
and salt marshes as national carbon 
assets. 

 Setting legally binding conservation and 
restoration targets for these ecosystems. 

 Including blue carbon protection in 
Nationally Determined Contributions 
(NDCs) under the Paris Agreement. 

Countries like Australia, Kenya, and Indonesia 
have made initial progress in this direction, but 
broader global adoption is necessary to 
achieve meaningful impacts (UNEP, 2020).126 

Establishing Blue Carbon Rights for Indigenous 
and Coastal Communities 

Legal frameworks must also secure the rights of 
indigenous peoples and local communities who 
traditionally steward blue carbon ecosystems.  

This can be achieved by: 

 Formally recognizing customary tenure 
and community ownership over coastal 
lands. 

 Creating benefit-sharing mechanisms 
that allow communities to profit from 
blue carbon credits or ecosystem 
services payments. 

 Ensuring free, prior, and informed 
consent (FPIC) for any projects affecting 
blue carbon ecosystems. 

Embedding community rights into blue carbon 
governance will ensure that legal protections 
translate into on-the-ground stewardship. 

Innovating Carbon Market Mechanisms for 
Blue Carbon 

Although voluntary carbon markets are 
beginning to recognize blue carbon credits, 
there is no standardized, binding framework yet.  

Governments and international organizations 
should develop: 

                                                           
126 UN Environment Programme, “Emissions Gap Report 2020” (2020) 
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 Legally verified blue carbon offset 
protocols. 

 Certification standards for carbon 
credits generated from blue carbon 
conservation and restoration. 

 Regulations to prevent greenwashing 
and ensure environmental integrity (like 
the “European Commission's Green 
Claims Directive”127 or “Guidelines for 
Prevention and Regulation of 
Greenwashing or Misleading 
Environmental Claims, 2024”128, issued by 
the Central Consumer Protection 
Authority [CCPA] in India). 

A regulated blue carbon market could unlock 
billions in private sector investment, making 
ecosystem conservation financially sustainable. 

Mainstreaming Blue Carbon in Marine Spatial 
Planning (MSP) 

Marine Spatial Planning (MSP), the legal process 
of regulating ocean uses, offers a powerful tool 
for blue carbon integration.  

Through MSP, governments can: 

 Designate blue carbon ecosystems as 
"carbon conservation zones" with strict 
legal protections. 

 Integrate carbon sequestration goals 
into marine protected area (MPA) laws. 

 Harmonize activities like shipping, fishing, 
and tourism with blue carbon 
conservation needs.129 

Legally embedding blue carbon objectives into 
MSP processes can ensure these ecosystems 
are not sacrificed for short-term economic 
gains. 

                                                           
127 Green claims, available at: 
https://environment.ec.europa.eu/topics/circular-economy/green-claims_en 
(last visited on 27 April, 2025) 
128 The Guidelines for Prevention and Regulation of Greenwashing or 
Misleading Environmental Claims, 2024, available at: 
https://consumeraffairs.nic.in/latestnews/guidelines-prevention-and-
regulation-greenwashing-or-misleading-environmental-claims-2024 (last 
visited on 27 April, 2025) 
129 Felicity Picken, “Tourism and the Blue Economy” Tourism Geographies 1-3 
(2023). 

Fostering International Cooperation for Blue 
Carbon Research and Capacity Building 

Finally, legal instruments should promote 
scientific collaboration and capacity building 
for blue carbon conservation.  

This could include: 

 International funding for blue carbon 
mapping, monitoring, and valuation 
programs. 

 Legal commitments to transfer 
technology and expertise to developing 
coastal states. 

 Cooperative enforcement agreements 
to prevent illegal mangrove destruction 
and habitat degradation. 

Science-based governance will ensure that 
legal frameworks evolve with our growing 
understanding of blue carbon dynamics. 

Case Studies of Blue Carbon Legal Innovations 

Several countries have begun pioneering efforts 
to integrate blue carbon into their legal and 
policy frameworks. These case studies illustrate 
how innovative governance can enhance blue 
carbon conservation, bolster sustainable 
development goals (SDGs), and provide 
replicable models for other jurisdictions. 

Australia: Blue Carbon in National Climate 
Strategies 

Australia has emerged as a global leader in 
recognizing blue carbon in its environmental 
and climate policies.  

The Australian Government: 

 Has formally acknowledged blue carbon 
ecosystems in its national greenhouse 
gas inventory reporting (Department of 
the Environment and Energy, 2018). 

 Supported the development of 
methodologies for including coastal 
wetlands in carbon markets under the 
Emissions Reduction Fund. 

 Released the National Blue Carbon 
Strategy, aiming to integrate mangroves, 
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saltmarshes, and seagrasses into 
climate mitigation and adaptation 
policies (Australian Government, 2017).130 

Legal Takeaway: Australia’s approach shows 
how explicit recognition of blue carbon in 
national climate legislation and reporting can 
promote ecosystem conservation and facilitate 
market-based incentives. 

Kenya: Community-Led Legal Recognition of 
Blue Carbon 

In Kenya, the Mikoko Pamoja project became 
the world’s first community-based blue carbon 
project certified to sell carbon credits.131 

Key features include: 

 Legal recognition of community rights 
over mangrove areas through 
participatory forest management 
agreements. 

 Revenue from carbon credit sales is 
being legally earmarked for local 
development initiatives, such as schools 
and water projects. 

Legal Takeaway: This case highlights how legally 
empowering local communities through 
participatory governance and secure land 
tenure can drive successful blue carbon 
conservation. 

United States: Inclusion of Blue Carbon in 
Wetland Mitigation Banking 

In the United States, certain states like California 
have explored incorporating blue carbon values 
into wetland mitigation banking programs.132  

                                                           
130 Wetlands Australia 31: Australian Government initiatives for blue carbon, 
available at: 
https://www.dcceew.gov.au/water/wetlands/publications/wetlands-
australia/national-wetlands-update-february-2019/govt-initiatives-blue-
carbon#:~:text=In%20November%202017%2C%20the%20Australian%20G
overnment%20announced%20funding,Pacific%20countries%2C%20regional
%20institutions%20and%20private%20sector%20organisations. (last visited 
on 27 April, 2025) 
131 Mikoko Pamoja - Kenya, available at: https://www.planvivo.org/mikoko-
pamoja#:~:text=Mikoko%20Pamoja%20is%20a%20community-
led%20mangrove%20conservation%20and,protection%20and%20restoration
%20through%20community%20involvement%20and%20benefit. (last visited 
on 27 April, 2025) 
132 Blu Carbon California: Incorporating Blue Carbon Science into Climate 
Policy Solutions, available at: https://oceansolutions.stanford.edu/news/blu-
carbon-california-incorporating-blue-carbon-science-climate-policy-solutions 
(last visited on 27 April, 2025) 

Key developments include: 

 Legal frameworks for the restoration of 
tidal wetlands that can generate blue 
carbon credits. 

 Pilot projects like the San Francisco Bay 
Tidal Marsh Restoration are exploring the 
valuation of carbon sequestration 
benefits.133 

Legal Takeaway: The U.S. model demonstrates 
the potential of integrating blue carbon services 
into existing environmental permitting and 
offset schemes. 

United Arab Emirates (UAE): Blue Carbon 
Mapping and Policy Integration 

The UAE has actively mapped its coastal blue 
carbon ecosystems and integrated findings into 
national environmental policy. 

Highlights: 

 The Abu Dhabi Blue Carbon 
Demonstration Project was one of the 
first government-led projects to quantify 
carbon stocks in coastal ecosystems.134  

 Based on the findings, blue carbon has 
been incorporated into the UAE’s 
national environmental and climate 
strategies (Abu Dhabi Global 
Environmental Data Initiative, 2014). 

Legal Takeaway: Scientific mapping combined 
with forward-looking environmental policy can 
create a strong basis for future binding legal 
protections. 

Belize: Legal Protections for Mangroves Under 
Climate Strategies 

Belize has enacted the Forest (Protection of 
Mangroves) Regulations, which legally protect 
mangrove ecosystems.135  

                                                           
133 Historic levee breach opens 300 San Francisco Bay acres to tidal marsh 
restoration, available at: https://www.fws.gov/press-release/2023-12/historic-
breach-opens-san-francisco-bay-tidal-marsh-restoration (last visited on 27 
April, 2025) 
134 The Abu Dhabi Blue Carbon Demonstration Project Building Blue 
Carbon Projects - An Introductory Guide, available at: 
https://mangrovealliance4climate.org/media/l04khx2n/building-blue-
carbon-projects-an-introductory-guide.pdf (last visited on 27 April, 2025) 
135 Forests (Protection of Mangroves) Regulations, 2018 

https://ijlr.iledu.in/
https://iledu.in/


 

 

78 | P a g e             J o u r n a l  H o m e  P a g e  –  h t t p s : / / i j l r . i l e d u . i n /   

INDIAN JOURNAL OF LEGAL REVIEW [IJLR – IF SCORE – 7.58] 

VOLUME 5 AND ISSUE 9 OF 2025  

APIS – 3920 - 0001 (and)   ISSN - 2583-2344 

Published by 

Institute of Legal Education 

https://iledu.in 

Furthermore: 

 Belize has included blue carbon 
conservation measures within its 
updated Nationally Determined 
Contributions (NDCs) under the Paris 
Agreement (Government of Belize, 
2021).136 

Legal Takeaway: Direct statutory protection of 
blue carbon ecosystems, combined with 
international climate commitments, provides a 
powerful model for effective conservation. 

Challenges and Limitations in Legalizing Blue 
Carbon Frameworks 

Challenges and Limitations in Legalizing Blue 
Carbon Frameworks 

While the legal and policy innovations 
surrounding blue carbon offer immense 
promise, practical implementation faces 
several significant hurdles. Recognizing and 
addressing these challenges is crucial to ensure 
that blue carbon initiatives are effective, 
equitable, and resilient in the long term. 

Lack of Uniform Definitions and Standards 

One of the most pressing legal challenges is the 
absence of universally accepted definitions for 
"blue carbon ecosystems" and standardized 
methodologies for measuring their carbon 
sequestration potential. 

 Different international organizations 
(e.g., UNFCCC, IPCC) have varying 
guidelines. 

 This leads to difficulties in legally 
recognizing blue carbon in national 
reporting, carbon markets, and 
regulatory frameworks. 

Impact: Without standardized definitions and 
verification procedures, it becomes difficult to 

                                                           
136 Allie Skalnik, “Belize Expands Mangrove Protection with Advice from 
Stanford Researchers”, The Stanford Daily, June 04, 2023, available at: 
https://stanforddaily.com/2023/06/04/belize-expands-mangrove-
protection-with-advice-from-stanford-
researchers/#:~:text=Following%20a%20collaboration%20with%20the%20
Natural%20Capital%20Project%2C,and%20restore%20an%20additional%20
4%2C000%20hectares%20by%202030. (last visited on Apr. 28, 2025). 

integrate blue carbon projects into binding 
climate commitments or legal trading schemes. 

Jurisdictional Complexity and Overlapping 
Legal Mandates 

Blue carbon ecosystems often exist in ‘dynamic 
coastal zones’, which fall under overlapping 
jurisdictions of federal, state, local, and 
sometimes indigenous governance systems. 

 In many countries, conflicting property 
rights (e.g., public trust vs. private 
ownership) further complicate the 
creation of enforceable legal 
protections. 

 Ambiguous jurisdiction can result in 
regulatory gaps or enforcement 
weaknesses. Jurisdictional ambiguities 
challenge the realization of SDG 16 
(Peace, Justice, and Strong Institutions), 
particularly Target 16.6, which calls for 
effective, accountable, and transparent 
institutions at all levels.137 

Impact: Efforts to protect and monetize blue 
carbon ecosystems can be undermined by 
legal uncertainty and bureaucratic 
fragmentation. 

Funding and Economic Sustainability 
Challenges 

Although blue carbon credits are emerging as a 
new asset class, the carbon prices in voluntary 
markets often remain ‘too low’ to fully finance 
large-scale restoration or conservation efforts. 
Inadequate financing mechanisms hinder 
progress on SDG 17 (Partnerships for the Goals), 
particularly Target 17.3, which emphasizes 
mobilizing additional financial resources for 
sustainable development.138 

 Legal frameworks to support blue 
carbon financing (e.g., tax incentives, 

                                                           
137 16.6 - Transparent and accountable institutions, available at: 
https://sdg16.transparency.org/targets/16-6 (last visited on 27 April, 2025) 
138 Target 17.3: Additional financial resources, available at: 
https://stats.unctad.org/Dgff2016/partnership/goal17/target_17_3.html 
(last visited on 27 April, 2025) 
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green bonds) are still underdeveloped 
(UNFCCC, 2021).139 

 High transaction costs for project 
certification and monitoring add 
additional financial barriers. 

Impact: Without innovative financial and legal 
mechanisms, blue carbon projects may 
struggle to attract sustained investment. 

Risk of "Carbon Colonialism" and Inequitable 
Benefit Sharing 

Legal scholars and indigenous advocates have 
raised concerns that poorly designed blue 
carbon projects may result in a new form of 
"carbon colonialism," where powerful actors 
profit from coastal ecosystems at the expense 
of local communities. 

 Issues such as a lack of Free, Prior, and 
Informed Consent (FPIC) and inequitable 
sharing of carbon revenue streams are 
major concerns (Food and Agriculture 
Organization of the United Nations).140  

 Without strong community rights 
protections enshrined in law, blue 
carbon projects risk exacerbating 
environmental injustice. 

Impact: Failure to embed social equity into legal 
frameworks could cause backlash, reputational 
damage, and project failures.  

Ensuring equitable benefit sharing aligns with 
SDG 1 (No Poverty) and SDG 10 (Reduced 
Inequalities), which call for empowering 
vulnerable groups and promoting social, 
economic, and political inclusion. 

Scientific Uncertainties and Natural Risks 

Scientific uncertainties related to the 
permanence and variability of blue carbon 
sequestration further complicate legal 
structuring. 

                                                           
139 United Nations Framework Convention on Climate Change, “United 
Nations Climate Change - Annual Report 2021” 24 (2021) 
140 Free Prior and Informed Consent, available at: 
https://www.fao.org/family-farming/detail/en/c/899936/ (last visited on 27 
April, 2025) 

 Events like hurricanes, sea-level rise, or 
disease outbreaks can suddenly 
degrade blue carbon ecosystems and 
release stored carbon.  

 Legal contracts based on long-term 
carbon storage (e.g., for carbon credits) 
may face challenges around liability, 
force majeure, or risk allocation. 

Impact: Managing ecological and legal risks 
requires robust, adaptive contracts and 
insurance mechanisms, which are still at an 
early stage of development. 

Accounting for ecological variability is crucial to 
achieving SDG 13.1, which emphasizes 
strengthening adaptive capacity to climate-
related hazards and natural disasters.141 

Integration with Broader Legal Systems 

Finally, blue carbon governance often operates 
in isolation rather than being embedded within 
broader legal systems for coastal 
management, climate change, biodiversity, and 
indigenous rights. 

 Fragmented legal approaches weaken 
the overall effectiveness of blue carbon 
policies. 

Impact: Mainstreaming blue carbon 
considerations across environmental, maritime, 
and human rights laws remains a significant 
challenge. 

Mainstreaming blue carbon across legal 
regimes supports SDG 14 (Life Below Water) and 
SDG 15 (Life on Land), ensuring the integrated 
management of ecosystems across land and 
sea interfaces. 

Future Directions for Legal Research on Blue 
Carbon Law 

Future Directions for Legal Research on Blue 
Carbon Law 

As the global climate and biodiversity crises 
intensify, blue carbon ecosystems present a 

                                                           
141 Goal 13: Take urgent action to combat climate change and its 
impacts, available at: https://unric.org/en/sdg-13/ (last visited on 27 April, 
2025) 
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critical opportunity for sustainable 
development. However, the legal frameworks 
governing blue carbon are still nascent. Legal 
scholars and practitioners have a crucial role to 
play in shaping, strengthening, and innovating 
this emerging field. 

Development of a Universal Legal Definition for 
Blue Carbon  

Future legal research should prioritize the 
articulation of a universally accepted legal 
definition of "blue carbon ecosystems." 

 Establishing clarity around what 
constitutes blue carbon and which 
ecosystems qualify will aid in the 
creation of enforceable rights and 
obligations. 

 Legal definitions could also standardize 
methodologies for quantifying carbon 
sequestration, ensuring consistency 
across jurisdictions and markets. 

Integration of Blue Carbon into Nationally 
Determined Contributions (NDCs) 

Currently, only a few countries explicitly include 
blue carbon measures in their NDCs under the 
Paris Agreement. 

 Legal scholars can develop frameworks 
to guide the integration of blue carbon 
into national climate strategies, ensuring 
measurable, reportable, and verifiable 
(MRV) outcomes. 

Rights-Based Approaches: Indigenous and 
Community Rights 

Legal frameworks must respect and reinforce 
indigenous and local community rights. 

 Legal research should explore how Free, 
Prior, and Informed Consent (FPIC) 
principles can be operationalized in blue 
carbon projects. 

 Further studies could propose 
mechanisms for equitable benefit-
sharing and legal empowerment of 
marginalized communities. 

Designing Adaptive Legal Mechanisms for 
Ecological Uncertainty 

Given the scientific uncertainties about 
ecosystem resilience (e.g., storm damage, sea-
level rise), blue carbon law needs adaptive, 
flexible mechanisms. 

 Legal scholars can design new types of 
contracts, insurance products, and 
liability frameworks that account for 
natural variability. 

Synergizing Blue Carbon Law with Other 
International Regimes 

Blue carbon governance should not exist in a 
vacuum. 

 Research must examine how blue 
carbon intersects with other 
international legal regimes, such as 
biodiversity law (CBD - Convention on 
Biological Diversity), maritime law 
(UNCLOS), and human rights law (UNDRIP 
- UN Declaration on the Rights of 
Indigenous Peoples). 

Strengthening Blue Carbon Markets and 
Financing Mechanisms 

While voluntary carbon markets are growing, 
robust legal frameworks are needed to: 

 Regulate verification standards, 

 Protect against fraud and greenwashing, 

 Ensure transparency and traceability. 

Conclusion 

As the world edges closer to irreversible climate 
thresholds, the oceans emerge not merely as 
victims of environmental degradation but as 
‘vital allies in humanity’s quest for survival’. 
Among their many treasures, ‘blue carbon 
ecosystems’, often dubbed "blue gold", 
represent an extraordinary but underutilized 
asset in achieving the Sustainable Development 
Goals (SDGs) and fulfilling global climate 
obligations. 

This article has illuminated how, despite their 
immense ecological and economic value, blue 
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carbon ecosystems remain legally under 
protected and administratively fragmented. 
Through an examination of existing frameworks, 
such as UNCLOS and the Paris Agreement, it 
becomes evident that the law has yet to fully 
catch up with the science. The challenges of 
inconsistent definitions, jurisdictional 
ambiguities, economic barriers, and social 
equity concerns persist as formidable obstacles 
to unlocking the true potential of blue carbon 
initiatives. 

Yet, this legal vacuum is not a dead end; it is a 
frontier. It offers today's legal scholars, 
policymakers, and practitioners an 
unprecedented opportunity to shape new 
norms, create innovative mechanisms, and 
embed oceanic stewardship into the core of 
international and domestic legal orders. The 
need for adaptive contracts, rights-based 
approaches, cross-treaty integration, and blue 
carbon insurance models is not theoretical; it is 
urgent and actionable. 

Moreover, ensuring ‘climate justice’ demands 
that future blue carbon initiatives prioritize the 
empowerment of indigenous peoples and 
coastal communities, safeguarding their rights 
while fostering equitable benefit-sharing. 
Recognizing that ‘ocean ecosystems are not 
commodities but living systems’ requires a 
profound shift in how legal frameworks 
conceptualize environmental value and human 
responsibility. 

The future trajectory of blue carbon law will 
determine whether these ecosystems can be 
legally protected, sustainably financed, and 
resiliently managed, or whether they will fall 
prey to the same governance failures that have 
plagued terrestrial climate solutions. If 
approached with creativity, equity, and rigor, 
‘blue carbon law could become one of the most 
innovative legal fields of the 21st century,’ 
bridging climate action, biodiversity 
conservation, and human rights into a single 
dynamic discourse. 

In a time when ‘global blue gold’ is at risk of 
depletion, the true test for legal systems will be 

whether they rise to the occasion, crafting bold, 
enforceable, and visionary frameworks that 
recognize the oceans not just as borders to be 
defended, but as futures to be safeguarded. 

“The tide is rising. The law must rise with it.”  
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