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	ABSTRACT
Blue carbon ecosystems—mangroves, sea grass meadows, and salt marshes—are exciting nature-based solutions for climate change mitigation and adaptation that offer substantial carbon sequestration potential as well multiple co-benefits. But, because their full value often goes unrecognized in policy and economic decisions, they will continue to degrade. This review synthesizes, evidence on the economic valuation of blue carbon ecosystems in terms of methods used, challenges to valuation and implications for policy. This paper summarizes market-based and non-market valuation approaches (carbon markets, direct use values and revealed as well as stated preference methods) through a literature review. The analysis underscores the immense economic worth of examining these ecosystems, which goes beyond their ability to sequester carbon and includes coastal protection, fisheries enhancement and biodiversity conservation. A set of known valuation challenges is highlighted: the scientific uncertainties surrounding carbon accounting, the complexities involved in monetizing non-market values and various market and financial concerns including price volatility and high transaction costs. The review then delves into the institutional obstacles that includes fragmented policies and insecure tenure rights that can stand in the way of successful blue carbon initiatives. Following up on this analysis, the paper ends with recommendations for moving forward and calls to action — including our collective need to include blue carbon in national and international policy frameworks, harmonize financial mechanisms through new and innovative instruments such as blue bonds and debt-for-nature swaps, and advance governance strategies that are inclusive of stakeholder voices. This review highlights the pressing need to move towards a more holistic, integrated and practical approach for valuation and management of blue carbon ecosystems in order to maximize their potential contributions to sustainable development and climate action.
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1. INTRODUCTION
1.1. The Significance of Blue Carbon Ecosystems
Coastal and marine ecosystems–notably mangroves, seagrass meadows, and salt marshes–are critical components of the global carbon cycle due to their remarkable capacity as carbon sinks (McLeod et al., 2011; Howard et al., 2017). These “blue carbon” habitats, though covering small geographic areas, simultaneously sequester and store considerable amounts of organic carbon in their biomass and sediments at rates often exceeding those of terrestrial forests (Adame et al., 2024). These ecosystems' towering capacity for carbon sequestration has been widely recognized and presented as an important nature-based solution to climate change (Macreadie et al., 2021). The capacity of such carbon to be stored over long-time scales (often for thousands of years) in these coastal habitats is reflected in its role in regulating the global climate system, and thus their utility in terms of contributing towards Paris Agreement (2015) objectives (Dahl et al., 2025; Duarte et al., 2013). Even the term “blue carbon,” coined in 2009 with a UNEP report, has been instrumental in creating a whole new field of research and policy dedicated to climate benefits from coastal and marine ecosystems (Macreadie et al. 2019).
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Figure 1: The Multi-Faceted Value of Blue Carbon Ecosystems
1.2. The Imperative for Economic Valuation 
The conservation and restoration of blue carbon ecosystems for climate change mitigation and adaptation, is increasingly recognized as a cost-effective strategy. Yet, because the value of these ecosystems is largely hidden or invisible in traditional economic accounts, they continue to be degraded and lost (Pendleton et al., 2012). The economic valuation is a useful method to present different blue carbon ecosystems services in terms recognized by policy-makers, investors and the general public ( Friess et al., 2022; Bertram et al., 2021). Valuation studies of nature can build a strong economic rationale for their conservation and sustainable use, by ascribing monetary values to the wide variety of ecosystem services they provide—such as carbon capture, coastal protection or support for fisheries. This can have positive ripple effects as it may also help unlock financial capital, shaping the policy design process, and stimulating private sector involvement in blue carbon (Lovelock & Duarte, 2025 Friess et al., 2022; Barbier et al., 2011). These valuations are already being translated into practice in emerging Green Markets such as high-integrity blue carbon credits (for example: Baltic Sea Blue Carbon Project; India’s Blue Economy Framework) and the issuance of Blue Bonds, unleashing private sector capital for large scale coastal restoration. Additionally, financial viability for blue carbon investment increases with the cosmopolitan nature of co-benefits generated by these ecosystems including biodiversity efficiency, water quality enhancement or local livelihoods all possessing their own intrinsic and economic value (Dahl et al., 2025; Kerns et al. 2025: NITI Aayog,2025).
1.3. Scope and Objectives of the Review   
The present review offers a synthesis of current knowledge regarding the economic valuation of blue carbon ecosystems. It integrates the existing literature on approaches for valuing carbon and non-carbon benefits of these ecosystems, the array of challenges that hinder accurate valuation and implementation of blue carbon projects, alongside crucial policy insights to unlock their full potential. The main aim is to provide researchers, practitioners and policy-makers working towards the conservation and sustainable use of coastal and marine systems an accessible overview that draws on available evidence. The review is framed to take the reader on a logical journey from the principles of blue carbon and economic valuation, through practical challenges and policies for combating them, towards a final section extrapolating prospects for future research relevant to blue carbon science and policy. It focuses on the link between scientific understanding of blue carbon ecosystems and the strength of economic and policy frameworks that will underpin on-the-ground conservation and restoration efforts.
2. METHODOLOGY
This paper provides a literature review, synthesizing the current state of knowledge around the economic benefits associated with blue carbon ecosystems. The methodology was intended to be systematic and reproducible, providing a fair assessment of the totality of evidence. The process followed three core steps in conducting systematic reviews: (1) literature search and screening, (2) data extraction and analysis, and (3) narrative synthesis.
2.1 Literature Search and Screening
A full search of the academic and grey literature was undertaken to identify relevant publications. A search was conducted across several primary electronic databases such as WEB of Science, SCOPUS, and Google Scholar. We used a search strategy combining terms connected to blue carbon, economic valuation and coastal ecosystems. Search terms typically included (but were not limited to): “blue carbon”, “economic valuation”, “ecosystem services”, “mangrove”, “seagrass”, “seaweed” “salt marsh”, “carbon finance”, "carbon markets" and "coastal restoration". The search was limited the English language publications.
Preliminary searching revealed a significant number of publications, subsequently reviewed for relevance based on title and abstract. The screening was performed according to predefined inclusion and exclusion criteria. Publications were included if they: (1) focused explicitly on the economic valuation of blue carbon ecosystems (mangroves, seagrasses or salt marshes); (2) discussed methods, challenges or policy implications of blue carbon valuation and; (3) were published in a peer-reviewed journal, a reputable report or book chapter. Publications were excluded if: (1) they were published in a language other than English; (2) were not directly relevant to the economic valuation of blue carbon; or (3) had purely technical outcomes without implications for broader policy or economics.
2.2 Data Extraction and Analysis
After the selection process, the full text articles of the publications were retrieved to review in depth. A data extraction form was created to standardize the collection of relevant information from all included publications. The following information was extracted from each publication using a data extraction form: (1) author(s) and year of publication; (2) title and journal/publisher; (3) geographic focus of the study; (4) type of blue carbon ecosystem studied; (5) methods of economic valuation used to value the ecosystem service(s); (6) key findings and conclusions taken from each article including estimated monetary values/costs associated with managing or restoring blue carbon ecosystems, where relevant, and reported limitations/challenges in valuing or managing the ecosystems considered here; as well as relevant policy recommendations.
The extracted data were analyzed to extract the common themes, trends and gaps in literature. The review synthesized the various economic valuation methods applied to blue carbon ecosystems, major difficulties faced in such valuation studies, and lessons learned & policy implications drawn from them. The analysis also aimed to identify the most commonly cited co-benefits of blue carbon ecosystems and the key governance and financial barriers to implementation of blue carbon projects.
2.3 Narrative Synthesis
The last step of the methodology comprised the narrative synthesis of literature review findings. The synthesis was developed according to main themes identified during data analysis and intended to give a lucid understanding of the state-of-the-art in blue carbon ecosystems economic valuation. The synthesis is written in a style that will be accessible to a wide audience of researchers, practitioners and policy-makers. The synthesis was also framed based on the more general literature about ecosystem services valuation and climate change policy, to provide a broad context for findings from this review.
3. ECONOMIC VALUATION METHODS FOR BLUE CARBON ECOSYSTEMS
Blue carbon ecosystems also must be valued economically, but this requires diversification. Such methods can ultimately be classified into two main types: (i) market-based [which derive from existing prices at the market]; and (ii) non-market valuation techniques [for those goods and services that do not have a market price]. It is also important to make sure that a more complete valuation framework includes the many other co-benefits of these ecosystems beyond carbon sequestration. The choice of which valuation method to use must take into account the specific ecosystem service being valued, as well as data availability and policy context. The full economic value of blue carbon ecosystems requires a combination of approaches (Sánchez Bardales et al., 2025; Doolan, & Hynes, 2023; Hilmi et al., 2023)
3.1. Market-Based Valuation Approaches
The most direct approach to assess the economic value of ecosystem services is market-based valuation methods (Laurans et al., 2013). For blue carbon systems, these approaches are mainly concerned with the emerging carbon markets and direct use values of constituent resources. Policymakers often prefer these approaches to their counterparts based on theoretical rational behaviour, as they are grounded in what has been observed to happen in the marketplace and therefore credibly seen as more objective (Perera et al., 2025; Doolan & Hynes,2023).
3.1.1. Carbon Markets
[bookmark: _GoBack]Perhaps the most visible market measure used to estimate the value of the carbon sequestration service provided by blue carbon ecosystems is the carbon market. Voluntary and compliance carbon markets both provide a mechanism to convert the climate mitigation benefits of these ecosystems into tradeable carbon credits (Farahmand et al., 2025). The voluntary carbon market has rapidly expanded to meet this demand for blue carbon credits, spurred by corporate social responsibility commitments and private sector Net-Zero Pledges (Perera et al., 2025; Farahmand et al., 2025). Two main certifications under the Voluntary Carbon Market (VCM) provide vital funding for protecting and restoring blue carbon ecosystems. The largest of these, Verra , a US-based non-profit that manages the Verified Carbon Standard (VCS), uses a public registry to track Verified Carbon Units (VCUs); each unit corresponds to one metric tonne of $CO_2$ removed from the atmosphere. The second major standard is the Gold Standard, launched in 2003 by WWF and other NGOs to guarantee the projects actually benefit the environment and local communities. Projects, under its Gold Standard for the Global Goals (GS4GG) framework, must not only reduce emissions but also show they contribute to at least two UN Sustainable Development Goals (SDGs), such as improving local livelihoods or water quality (Forest Trends' Ecosystem Marketplace, 2025; Verra, 2024; Gold Standard Foundation, 2024; Hamrick & Gallant, 2017)
 Conversely, the compliance market (that is, a market supported by enforced emissions reduction nationally and internationally under political frameworks) has much to gain in importance as a financial enabler of conservation and restoration for coastal ecosystems (Vanderklift et al., 2019; Sapkota & White, 2020). Projects that can prove their additionality, permanence and protect for leakage are rewarded with carbon credits (Wylie et al., 2016; Friess et al., 2022) that they can sell to individuals, corporates or governments wishing to neutralise their emissions. In 2023, the mean price of mangrove restoration credits on the voluntary carbon market was $26.03 per tCO₂e, (Tonnes of carbon dioxide equivalent) relative to an overall Voluntary Carbon Market (VCM) average of $6.63 per tCO₂e; this premium is likely due to blue carbon projects' co-benefits (Simpson et al., 2025).
3.1.2. Direct Use Values
Blue carbon ecosystems also produce a range of products that are directly harvested and sold in markets. Market prices can be used to estimate these direct use values. Mangroves, for example, provide timber and fuel    wood as well as critical habitats for commercially important fish and shellfish species. The intrinsic value of these products can be captured by valuing their market prices and the role of the ecosystem in producing it. For example, the value of a fishery that is dependent on mangroves might be estimated by multiplying the fish catch times their market price and attributing part of that value to the mangrove habitat (Hamza et al., 2024; Barbier, 2016). This, however, necessitates the availability of fine-grained data on the ecological connections between the ecosystem in question and the marketed good.
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Figure 2: Economic Valuation Methods for Blue Carbon
3.2. Non-Market Valuation Techniques
. These ecosystem services — from coastal protection and biodiversity to carbon storage — are similar in that most of them are not traded in markets, which means they have no visible price. These services do not have market prices available but can be valued using non-market techniques. These methodologies can be classified into two categories, revealed prepared and stated preference methods
3.2.1. Revealed Preference Methods
Revealed preference approaches estimate the value of environmental goods and services based on individuals’ behaviour in complementary markets. The so-called hedonic price method, for instance, could be applied to estimate the value of coastal protection services by studying how property values depend on distance from healthy mangrove forests or salt marshes. Recent studies have revealed that the relative amount of salt marsh located near a residential property can have a statistically significant positive impact on its value, especially if the marshland is under conservation protection (Gardner 2021). This approach has largely been employed to estimate the amenity and protective values of coastal ecosystems, but it is restricted to the cases where property values are sensitively affected by the environmental good of interest (Himes-Cornell et al., 2018). Likewise, one could estimate the ecosystems service by examining how much time and money people spend visiting blue carbon ecosystems with the travel cost method. This method is detailed in the following two paragraphs, but has its uses primarily for valuing tourism and recreation at coastal sites (General Valuation Office, 2020), and it may be more difficult to implement in developing countries that are typically limited by travel cost data availability (Himes-Cornell et al., 2018).
Table 1: Comparison of Economic Valuation Methods for Blue Carbon Ecosystems
	Method
	Category
	Service
	Data Needs
	Pros
	Cons
	

	Carbon Markets
	Market
	Carbon
	Baselines, C-stock, costs
	Price signal, private investment
	High costs, risks, volatility
	

	Direct Use
	Market
	Fisheries, Timber
	Prices, production data
	Observable, simple
	Hard to isolate eco. contribution
	

	Hedonic Pricing
	Revealed Pref.
	Coast Protect.
	Property data, proximity
	Market-based, captures value
	Property markets only, complex
	

	Travel Cost
	Revealed Pref.
	Recreation
	Travel costs, visitation
	Behavior-based, captures value
	Data-intensive, non-use blind
	

	Contingent Val.
	Stated Pref.
	All (Non-use)
	Survey (WTP)
	Captures non-use, flexible
	Hypothetical bias, expensive
	

	Choice Exp.
	Stated Pref.
	Multiple
	Survey (choices)
	Multi-attribute, less bias
	Complex design, expensive
	

	Benefits Transfer
	Non-Market
	Multiple
	Data from similar sites
	Cost-effective, rapid
	Transferability issues, less accurate
	


WTP: Willingness-to-Pay C-stock: Carbon Stock 2.2.2. Stated Preference Methods Ref- Perera et al., 2025; Farahmand et al., 2025; Hamza et al., 2024; Gardner 2021 Carson, 2012

3.2.2 Stated preference methods

Stated preference methods are based on surveys asking people directly how much they would be willing to pay for environmental goods and services. The Contingent Valuation Method (CVM) presents people with a hypothetical situation. They are then asked how much money they would be willing to pay to preserve or restore a blue carbon ecosystem. (Carson, 2012). Choice experiment, a more advanced stated preference method, takes respondents through a series of alternative management scenarios with different attributes and cost and asks them which option they would prefer (Owuor et al., 2019). These approaches are particularly relevant for estimating non-use values of blue carbon ecosystems including existence value (the value society places on the ecosystem existing even if they never visit it) or bequest value (the benefit people derive from preserving an ecosystem for future generations) (Doolan & Hynes, 2023). However, these approaches are often criticized on the basis of being hypothetical and subject to biases such as hypothetical bias or strategic bias (Hausman, 2012)
3.3. Valuing the Co-Benefits
True economic valuation of blue carbon ecosystems that goes beyond carbon sequestration alone to include the entire array of co-benefits they offer. These co-benefits are sometimes the primary incentive for local communities to undertake conservation and restoration activities. This would surely matter for the valuation of these co-benefits, because establishing a comprehensive economic value of blue carbon ecosystems will help us build a stronger case for their conservation. Key co-benefits include:
1. Coastal Protection: Mangroves, salt marshes, and seagrass beds act as natural barriers that dissipate wave energy and reduce the impacts of storm surges and coastal erosion, thereby protecting coastal communities and infrastructure (Jayson-Quashigah etal., 2025; Temmerman et al., 2013).
1. Biodiversity Conservation: These ecosystems provide critical habitats for a wide array of marine and terrestrial species, many of which are endangered or commercially important (Lovelock & Duarte 2025; Macreadie et al., 2021).
1. Fisheries Enhancement: Blue carbon ecosystems serve as vital nursery and breeding grounds for numerous fish and invertebrate species, supporting both commercial and subsistence fisheries (Heimhuber et al., 2024).
1. Water Quality Improvement: They play a crucial role in filtering pollutants, trapping sediments, and cycling nutrients, thereby maintaining water quality in coastal zones (Pacifico et al., 2024)
4. CHALLENGES IN THE ECONOMIC VALUATION OF BLUE CARBON
While their significant role in climate mitigation is becoming more appreciated, monetizing blue carbon ecosystems faces many challenges. Such challenges are scientific, methodological, market, and governance related and must be addressed to harness the full potential of blue carbon financing/conservation. Many blue carbon challenges need to be well understood when designing impactful policies and for establishing high-integrity and credible blue carbon projects.
4.1. Scientific and Methodological Hurdles
The foremost of these challenges lies with the scientific and methodological difficulties associated with valuing complex and dynamic coastal ecosystems. The kind of environmental data needed to derive accurate and credible estimates of blue carbon ecosystems' economic value is difficult to obtain; this uncertainty can undermine investor and policymaker’s confidence.

Table 2 : Global Blue Carbon Ecosystem Characteristics and Valuation Data
	Ecosystem
	Area (Mha)
	C-Rate (gCm⁻² yr⁻¹)
	C-Seq (MtC yr⁻¹)
	Price (USD)
	Value (USD/ha)
	Methods
	Region

	Mangroves
	13.7
	226±45
	24.0±3.2
	$13–$35
	$1.5–$3.0k
	CM, DUV, CV
	Trop./Subtrop.

	Seagrass
	32.2
	138±28
	13.4±1.4
	$15–$30
	$1.2–$2.5k
	CM, HP, CE
	Temp./Trop.

	Salt Marsh
	5.5
	218±32
	5.1±0.6
	$18–$32
	$1.9–$4.4k
	CM, HP, TCM
	Temperate

	Kelp Forest
	3.2
	180±40
	5.8±1.2
	$12–$28
	$0.8–$2.0k
	CM, CV
	Cold Temp.

	Tidal Flats
	8.4
	95±25
	8.0±2.1
	$10–$20
	$0.6–$1.5k
	CM, DUV
	Global

	
	
	
	
	
	
	
	


Abbreviations: Area: Global area in million hectares (Mha),	C-Rate: Carbon sequestration rate (gCm⁻² yr⁻¹) , C-Seq: Annual carbon sequestration (MtC yr⁻¹), Price: Carbon credit price range (USD/credit), Value: Annual ecosystem service value (USD/ha), k = thousand ,CM: Carbon Markets; DUV: Direct Use Values; CV: Contingent Valuation; HP: Hedonic Pricing; CE: Choice Experiments; TCM: Travel Cost Method, Data Sources: Bertram et al. (2021); Choudhary et al. (2024); Lovelock & Duarte (2025); Mazzocco et al. (2022); Simpson et al. (2025).
4.1.1. Uncertainty in Carbon Accounting
Measuring the amount of carbon that blue carbon ecosystems store and absorb is not a straightforward task. The potential carbon stocks can differ significantly based on the plant species present, the location of the ecosystem and local processes like tidal range and temperature which complicates establishing reliable baselines to detect changes over time (Dahl et al., 2025). An example of this is that carbon storage rates can vary between different mangrove species and between mangroves established at different tidal elevations (Adame et al., 2024). These differences can render estimates of carbon or storage ten times different depending on which methods are applied and bring into question the reliability of blue carbon projects (Dahl et al., 2025). Monitoring, Reporting verification (MRV) — essential for credibility of blue carbon projects and consistency in data. Please note that, even though satellite and drone-based tools are rapidly improving (Araya-Lopez et al., 2023; Dutta Roy et al., 2024), they still require validation against expensive and time-consuming field measures.
4.1.2. Monetizing Non-Market Values

Although methods do exist to approximate the non-market values of blue carbon systems, they come with their own shortfalls. For example, stated preference methods may be afflicted by hypothetical bias in which respondents express a greater willingness-to-pay than their real-world willingness-to-pay (Hausman, 2012). The values they produce can also be very sensitive to the survey design and socioeconomic characteristics of the respondents. The complex and often intangible nature of benefits, such as biodiversity support, cultural heritage and spiritual value, all contribute to the difficulties in monetising these values, which leaves many of them among the least studied and most under-represented aspects in blue carbon ecosystem valuation (Quevedo & Kohsaka, 2024). This failing is especially problematic for these co-benefits, as attaining these benefits often provides the dominant push for local communities to engage in and support conservation effort; a lack of thorough capture in economic assessment leaves risk they are undervalued altogether or that full contributions of these ecosystems to human well-being go unaccounted (Himes-Cornell et al., 2018)
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Figure 3: Challenges and Barriers to Blue Carbon

4.2. Market and Financial Barriers
The development of robust markets for blue carbon is hindered by several financial and market-related barriers. These barriers can make it difficult for project developers to attract the necessary investment to get their projects off the ground.  
4.2.1. Permanence, Additionally, and Leakage
Despite growing interest in blue carbon markets, the three foundational principles of permanence, additionality, and leakage each present serious unresolved challenges to the credibility of blue carbon credits. Buffer pools — the primary mechanism used to guarantee permanence — have been shown to be insufficient to cover carbon losses from climate-driven disturbances such as storms and sea-level rise, raising questions about whether promised permanence can be reliably delivered (Anderegg et al., 2025). Additionality is equally difficult to establish, as analyses of nature-based conservation projects have consistently found that carbon credits are issued against inflated baseline scenarios that overestimate the threat of deforestation, meaning many credits may not represent genuine additional emissions reductions (West et al., 2023). Accurate quantification is further complicated by the inherent variability of natural carbon fluxes in coastal ecosystems, which makes it difficult to define reliable baselines and attribute changes unambiguously to project activities — a problem that also creates conditions under which leakage goes undetected and unaccounted for (Mengis et al., 2023).
4.2.2. Price Volatility and Transaction Costs
Carbon markets are marked by price volatility, which makes planning difficult for project developers and investors. Credit prices can change sharply depending on government policy, economic conditions, and public opinion (Uddin et al., 2025; Wang et al., 2025). This unpredictability makes it hard for developers to secure the long-term funding they need to carry out their projects. Getting a blue carbon project started is also expensive. Developers must pay for site surveys, community consultations, and the process of getting credits officially certified and verified before any income can be earned (Friess et al., 2022). These costs are a major obstacle for small-scale projects and local communities, for whom the expenses of entering the market can easily outweigh the potential financial returns (Li et al., 2025).
4.3. Governance and Institutional Obstacles
There are several financial and market barriers preventing strong markets for blue carbon from emerging. Such barriers can hinder project developers’ ability to raise the capital they need to bring their projects to fruition.
4.3.1. Tenure and Property Rights
. In many coastal regions, land and sea tenure is complex and contested. Uncertainty about legal or secure property rights over land and resources can therefore create uncertainty around who has the right to benefit from blue carbon projects, leading to conflict and undermining community buy-in for conservation efforts (Bell-James et al., 2023). In many developing countries, for instance, coastal communities may hold customary rights to access and manage coastal resources but lack any legal recognition of those rights by the state. This makes designing clear and equitable benefit-sharing arrangements for blue carbon projects hard (Dencer-Brown et al., 2022).
4.3.2. Lack of Integrated Policy Frameworks
 	However, policies are still fragmented and there has been little coordination among the many government agencies who manage coastal resources in many countries (Atchison et al., 2024). This may result in competing agendas and prevented the formation of a coherent and strategic approach to blue carbon management. For instance, an agency that is responsible for promoting aquaculture development may be acting at cross-purposes to an agency that is responsible for protecting mangrove forests (Sidik et al., 2023). Such inconsistencies in policy can lead to uncertainty for investors which could threaten the implementation of blue carbon projects (Purushotham & Thompson, 2025).
5. POLICY IMPLICATIONS AND A PATH FORWARD
Thus, overcoming challenges associated with blue carbon valuation and realizing the full potential of these ecosystems can only be achieved through developing and implementing enabling policy frameworks. This section sets forth some of the most important policy implications and recommends a path forward for integrating blue carbon into climate and conservation agendas, enhancing financial mechanisms, and improving governance stakeholder engagement. Blue carbon projects require a proactive and integrated policy approach that enables them to function effectively as coastal environmental solutions, providing co-benefits at their fullest extent.
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Figure 4: Path Forward: An Integrated Approach for Blue Carbon Mainstreaming
5.1. Mainstreaming Blue Carbon in Climate and Conservation Policy
Formalization of blue carbon within national and international policy systems is a vital step for unlocking its potential benefits. This entails utilizing existing international frameworks as well as creating cohesive national policies. Embedding blue carbon within these frameworks allows governments to provide clarity on their engagement with this natural-based solution, and towards building a predictable and bankable environment for investment.
1. Nationally Determined Contributions (NDCs): The Paris Agreements offer a powerful guide for integrating blue carbon in to national climate change mitigation and adaptation action. Countries can include specific targets for the conservation and restoration of blue carbon ecosystems in their NDCs, thus demonstrating their commitment to deploying these nature-based solutions (Hamilton et al., 2023). Indonesia, for instance, has included mangrove blue carbon in its NDC, pledging to restore mangroves at a wide scale that would potentially mitigate 8% of the country’s forestry sector targets of its 2030 NDC (Arifanti et al., 2022; Sidik et al., 2023). Likewise, Belize created his evidence-based NDC targets for mangrove protection (12,000 ha) and restoration (4,000 ha) by 2030 based on quantified carbon and co-benefit analyses (Arkema et al., 2023). This was not only seen as a contribution to global climate goals, but also served as a strong policy signal for investors looking into blue carbon projects (Purushotham & Thompson, 2025).
1. International Conventions: In addition to the United Nations Framework Convention on Climate Change (UNFCCC), other international conventions present opportunities for advancing the blue carbon agenda. Blue carbon ecosystems pose co-benefits for biodiversity conservation and sustainable use, which the Convention on Biological Diversity (CBD) is able to address in part (Mayencamp et al., 2020 reference; Macreadie et al., 2021). The Kunming-Montreal Global Biodiversity Framework (KM-GBF), adopted in 2022 and including targets to restore degraded ecosystems and cover the world's ocean and land areas with protection by at least 30% by the year 2030, is directly relevant to blue carbon ecosystems (Fu et al., 2024). 1° by 2030, meeting targets could provide 2.8% of all reductions needed to achieve these goals but funding needs greatly exceed current pledges (Fu et al., 2024). The Ramsar Convention on Wetlands also is an important framework for promoting the wise use of coastal wetlands, including mangroves and salt marshes (Adame et al., 2024). Lastly, the Sustainable Development Goals (SDGs), especially SDG 13 on Climate Action and SDG14 on Life Below Water, provide additional policy motivation for investing in blue carbon conservation and restoration (Schindler Murray et al., 2023).

5.2. Strengthening Financial Mechanisms and Markets
New private and public financial mechanisms are needed to enable large-scale investments in blue carbon conservation and restoration. Achieving this requires scaling up existing market-based instruments and the search for new sources of finance. It is estimated that hundreds of billions of dollars will be needed to restore mangrove, seagrass and tidal marsh habitats, which cannot be met with public funding alone (Lovelock & Duarte, 2025).

1. Enhancing Carbon Markets: Finally, we must strengthen the integrity and transparency of carbon markets to build credibility in blue carbon credits. This also encompasses the ongoing advancement of rigorous carbon accounting methodologies based on solid science, alongside the introduction of stringent monitoring, reporting, and verification systems (Dahl et al., 2025). The introduction of new technologies such as remote sensing and artificial intelligence can contribute significantly to more accurate MRV (Pham et al., 2023; Araya-Lopez et al., 2023) while potentially making it also more cost-effective (Dutta Roy et al., 2024). Additionally, as we are witnessing the rapid growth of blue carbon credits (over 6.96 million credits issued globally in 2025) worldwide (Farahmand et al., 2025; Macreadie et al., 2022; Simpson et al., 2025), efforts to create standing-ready solutions that standardize carbon credit certification and thus create an even playing field for project developers are vital.
1. Innovative Financing: Beyond carbon markets, a diverse range of innovative financing instruments can facilitate mobilization of investments in blue carbon projects. When the funds raised are used directly for beneficial marine and coastal projects, such bonds assume the name of Blue bonds (Bosmans & de Mariz, 2023). Seychelles produced the world’s first sovereign blue bond in 2018, raising $15 million worth of capital to expand the country’s marine protected areas (Li et al., 2025). Debt-for-nature swaps allow developing countries to spend payments on debt on conservation instead. Belize was also the first country to undertake such a swap in 2021 when it raised $364 million for marine conservation, which constituted the largest debt refinancing for ocean conservation ever (Fontana-Raina & Grund, 2024). PES schemes directly link the beneficiaries of ecosystem services to communities that protect these natural resources, thus creating a sustainable source of funding for conservation (Le et al., 2024).  For example, a water utility might compensate coastal communities for protecting a mangrove forest that maintains water quality.
5.3. Advancing Governance and Stakeholder Engagement
Good governance and inclusive stakeholder engagement are critical components to blue carbon project success and sustainability. This entails moving away from top-down, centralized models of management towards more inclusive and participatory forms of governance
1. Integrated Coastal and Marine Spatial Planning (CMSP): Integrated Coastal and Marine Spatial Planning (CMSP) is an inclusive and science-based process to allocate marine and coastal areas among competing uses. This approach emphasizes bringing together all relevant stakeholders such as government agencies, the private sector, civil society, and local communities to resolve potential conflicts among uses (i.e., the blue carbon projects) and identify priority areas for conservation and restoration as well as ensure benefits are equitably shared from these blue carbon initiatives (Lin et al. 2026; Wedding et al. 2026). Additionally, the establishment of a robust CMSP rendering HSIs more attractive to investors (Queirós et al., 2025).
1. Community-Based Management and Indigenous Knowledge: The long-term viability of blue carbon projects relies on the engagement of local communities and their traditional rights being recognized. Community-based management strategies involve empowering local communities to be the primary stewards of coastal resources, aligning conservation initiatives with social and economic development goals (Dencer-Brown et al., 2022). Incorporating indigenous and local knowledge in project design facilitates more equitable and sustainable blue carbon projects, with traditional ecological knowledge offering unique perspectives on past distributions of these ecosystems as well as drivers of degradation (Costa et al., 2026). Therefore, any benefit-sharing mechanisms must be designed in an equitable manner so that a fair share of revenues generated from blue carbon projects reach the local communities (Karpowicz et al., 2024; Atchison et al., 2024) and there is transparent, accessible community engagement throughout the project development stages.
6. CONCLUSION
Blue carbon ecosystem economic valuation is a key frontier in the transition towards sustainable, climate-resilient development. This review has collated the current knowledge on the methods, challenges and policy implications for valuing these important coastal habitats. Increasing importance and the co-benefits of mangroves, seagrass meadows and salt marshes as powerful carbon sinks are clear; these coastal habitats not only help slow climate change but also underpin the well-being of communities and planet. Value those ecosystems, therefore does not a theoretical task for accounting but an opportunity of informed decision making.

Valuation methods for blue carbon ecosystems are varied and still developing, including market-based approaches utilizing the growing carbon markets as well as non-market methods attempting to elicit the more intangible values these ecosystems provide. Now we’ve made considerable progress within this field, but there are still several challenges left. The development of a comprehensive and standardized valuation framework remains hampered by scientific and methodological challenges, such as uncertainty in carbon accounting and the challenge to monetize non-market benefits. Financial and market barriers, including non-permanence risk and the high costs of projects for more efficient transactions, are stalling upscaling in blue carbon finance. Additionally, governance and institutional barriers such as insecure tenure and fragmented policy frameworks inhibit the effective and equitable implementation of blue carbon projects.

It will take all concerned working together to overcome these challenges. Moving forward requires the mainstreaming of blue carbon in national and international climate and conservation policies, leveraging financial mechanisms and markets to mobilize such investment, and strengthening governance frameworks and stakeholder engagement for sustainable success of blue carbon initiatives. Advancing this will take interdisciplinary research, technological innovation and the incorporation of native, local knowledge.

The economic valuation of blue carbon ecosystems hence presents a strong route towards a more sustainable and climate-resilient world. We then need to put the full value of these ecosystems on display and make a compelling case for their conservation and restoration, unlocking the huge potential they hold to mitigate climate change, enhance biodiversity and support the livelihoods of millions around the world. The time to act is now. The future of this planet may hinge on it.
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