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Abstract. Blue carbon ecosystems — mangroves, seagrasses, and salt marshes — play a critical role in climate change 
mitigation by sequestering and storing carbon. Blue carbon credit score markets’ development allows for restoration and con-
servation with the promise of economic incentive, but the prison and regulatory systems governing them are still fragmented 
and dynamic. 

This article discusses the legal challenges, opportunities, and governance arrangements that influence blue carbon credit score 
markets, particularly within the framework of climate version, resilience, and the digital financial system. Critical issues include the 
standardization of carbon size methods, the role of global agreements such as the Paris Agreement and Article 6 carbon buying 
and selling frameworks, and the integration of blockchain and AI-driven verification frameworks for increased transparency and 
fraud avoidance. Furthermore, jurisdictional disputes exist in carbon right definition, especially in coastal regions where land own-
ership and marine administration interact.

The article discusses national and local policies that could be leading to blue carbon credit schemes, highlighting legal prec-
edents and fiscal mechanisms selling equal advantage-sharing to local communities. In addition, they look at examines digital 
finance innovations, including tokenized blue carbon credit and decentralized verification frameworks, in enhancing regulato-
ry compliance.

Solidifying legal foundations and embracing generation-driven regulatory solutions can be critical in ensuring the legitimacy, 
scalability, and long-term effectiveness of blue carbon markets as a climate resilience strategy. 
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Аннотация. Экосистемы с «голубым» углеродом — мангровые заросли, морские водоросли и соленые болота — иг-
рают важнейшую роль в смягчении последствий изменения климата, связывая и накапливая углерод. Развитие рын-
ков кредитных рейтингов «Голубой углерод» позволяет осуществлять восстановление и консервацию этих экосистем 
с предоставлением экономических стимулов, но административная и нормативно-правовая системы, с помощью кото-
рых осуществляется управление ими, остаются фрагментированными. 

В статье рассматриваются юридические проблемы, возможности и механизмы управления, влияющие на рынки кре-
дитных рейтингов «голубого» углерода, особенно в рамках изменения климата, устойчивости и цифровой финансовой 
системы. Важнейшие вопросы включают стандартизацию методов определения размера выбросов углерода, роль гло-
бальных соглашений, таких как Парижское соглашение и механизмы купли-продажи углерода по его ст. 6, а также инте-
грацию блокчейна и систем проверки на основе искусственного интеллекта для повышения прозрачности и предотвра-
щения мошенничества. Кроме того, при определении понятия «углеродные права» существуют юрисдикционные спо-
ры, особенно в прибрежных регионах, где взаимодействуют землевладельцы и морская администрация. 

В статье обсуждается национальная и местная политика, которая может привести к созданию схем «голубого» уг-
леродного кредитования, освещаются юридические прецеденты и фискальные механизмы, обеспечивающие равное 
распределение выгод для местных сообществ. Рассматриваются инновации в области цифровых финансов, включая 



Журнал зарубежного законодательства и сравнительного правоведения. 2025. Т. 21. № 3 89

токенизированный «голубой» углеродный кредит и децентрализованные системы проверки, для повышения соответ-
ствия нормативным требованиям. 

Укрепление правовых основ и внедрение регулятивных решений, ориентированных на будущие поколения, могут 
иметь решающее значение для обеспечения легитимности, масштабируемости и долгосрочной эффективности рын-
ков «голубого» углерода в качестве стратегии устойчивости к изменению климата.

Ключевые слова: «голубые» углеродные кредиты, адаптация к изменениям климата, нормативно-правовая осно-
ва, углеродные рынки, управление морской средой, Парижское соглашение, смягчение последствий на основе экоси-
стемного подхода
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1. Introduction
“Blue” points to the water source; blue carbon is the 

carbon sequestered in marine and shore ecosystems1. 
Most of the blue carbon is in the seas in the form of dis-
solved carbon dioxide (CO2) and underwater sediments, 
stored in shoreline flora, soils, and oceanic creatures from 
whales to phytoplankton2. Blue carbon ecosystems — 
mangroves, seagrasses, kelp, and tidal marshes — help 
to mitigate the other emissions3.

A decade ago, Blue Carbon was coined to refer to the 
overproportioned contribution vegetated coastal eco-
systems make in sequestering carbon on Earth4. Today, 
people worldwide appreciate Blue Carbon’s contribution 
to adaptation as well as to climate change mitigation5. 
Namely by vegetated coastal ecosystems — mangrove 
forests, tidal marshes, and seagrass meadows — blue 
carbon is organic carbon stored and accumulated by the 
ocean and coastal ecosystems6. Blue Carbon is appeal-
ing around the world because of its potential to help re-

1 Otundo Richard, M. (2024). Blue Carbon and the Role of Man-
groves in Carbon Sequestration: Its Mechanisms, Estimation, Hu-
man Impacts and Conservation Strategies for Economic Incentives 
Among African Countries Along the Indian Ocean Belt. Estima-
tion, Human Impacts and Conservation Strategies for Econom-
ic Incentives Among African Countries Along the Indian Ocean 
Belt (July 31, 2024).

2 Gaglioti, M. (2025). Blue Carbon: The Underwater and Coast-
al Alleate of our Uncertain Future.

3 Choudhary, B., Dhar, V., & Pawase, A. S. (2024). Blue car-
bon and the role of mangroves in carbon sequestration: Its mech-
anisms, estimation, human impacts and conservation strategies 
for economic incentives. Journal of Sea Research, 199, 102504.

4 Elsayed, H., Al Disi, Z. A., Naja, K., Strakhov, I., Mun-
dle, S. O., Al-Kuwari, H. A. S., ... & Dittrich, M. (2025). Do coast-
al salt mudflats (sabkhas) contribute to the blue carbon sequestra-
tion? Biogeochemistry, 168(1), 15.

5 Bandh, S. A., Malla, F. A., Qayoom, I., Mohi-Ud-Din, H., 
Butt, A. K., Altaf, A., ... & Ahmed, S. F. (2023). Importance 
of blue carbon in mitigating climate change and plastic/micro-
plastic pollution and promoting circular economy. Sustainabil-
ity, 15(3), 2682.

6 Suwandhahannadi, W. K., Wickramasinghe, D., Dahanaya-
ka, D. D. G. L., & Le De, L. (2024). Blue carbon storage in a trop-
ical coastal estuary: Insights for conservation priorities. Science 
of the Total Environment, 906, 167733.

duce climate change and bring side benefits like coastal 
resilience and better fishing7. By compelling the scientif-
ic community to fill the knowledge gaps and uncertain-
ties needed to underpin policy and management respons-
es, the momentum created by these initiatives and con-
servationists has electrified researchers.

The efficiency of these carbon storage systems, com-
pared to even the terrestrial forests, is partly due to their 
ability to absorb CO2 faster, the slow decomposing, an-
aerobic soils providing a favourable environment for 
storing or ‘sequestering’ the carbon8. Covering about 
0.2% of the area of the oceans they account for about 
50% of the carbon burial, surviving salinity, tempera-
ture changes, tidal flows and storm surges9. Even though 
they have climate mitigation and adaptation capability, 
these waterlogged environments, which mitigate climate 
effects and sustain the coastal people, are fast being de-
graded or being destroyed, primarily by development ac-
tivities10. As attempts to mitigate climate change hazards 
are growing, concepts such as blue carbon, carbon off-
sets, credits, and trading dominate the top of the climate 
change report card11.

From conservation and private sector businesses 
to governments and intergovernmental agencies con-
cerned with marine conservation and adaptation and 
mitigation of climate change, Blue Carbon has attract-
ed attention from many different nonscientific group ac-

7 Raihan, A. (2023). A review of tropical blue carbon ecosys-
tems for climate change mitigation. Journal of Environmental Sci-
ence and Economics, 2(4), 14—36.

8 Hao, Y., Mao, J., Bachmann, C. M., Hoffman, F. M., Koren, G., 
Chen, H., ... & Dai, Y. (2025). Soil moisture controls over carbon 
sequestration and greenhouse gas emissions: a review. npj Climate 
and Atmospheric Science, 8(1), 16.

9 Terhaar, J., Goris, N., Müller, J. D., DeVries, T., Gruber, N., 
Hauck, J., ... & Séférian, R. (2024). Assessment of global ocean 
biogeochemistry models for ocean carbon sink estimates in REC-
CAP2 and recommendations for future studies. Journal of Advanc-
es in Modeling Earth Systems, 16(3), e2023MS003840.

10 Duarte, C. M., Losada, I. J., Hendriks, I. E., Mazarrasa, I., & 
Marbà, N. (2013). The role of coastal plant communities for climate 
change mitigation and adaptation. Nature climate change, 3(11), 
961—968.

11 Bhide, P., & Sengupta, S. (2024). Insuring the NetZero Tran-
sition.
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tors12. The momentum that these policies and conser-
vation leaders have created has galvanized the scientif-
ic field by inspiring it to create uncertainties and knowl-
edge gaps needed for informing policy and management 
decisions13.

2. Importance of Blue Carbon for Climate Resil-
ience and Mitigation

Climate change mitigation and adaptation are sup-
ported by Blue Carbon Ecosystems (BCEs), which in-
clude mangrove forests, and seagrass meadows14. These 
ecosystems are recognized as a natural climate solution 
worldwide. The UN Sustainable Development Goals 
(SDGs) have been recognized by nations worldwide 
as part of the 2030 global agenda. Among the 1715. Goals 
that can be directly tackled include addressing the con-
servation and protection of coasts, ocean floors (SDG 14) 
and climate change (1 SGD 13)16. SDG 13’s objective 
of enhancing all nations’ resilience to climate risks and 
disasters would be achieved through the restoration ef-
forts of mangroves17. Although the document did not cov-
er the socioeconomic background of Blue Carbon miti-
gation projects using natural ocean systems, it was most-
ly concerned with Blue Carbon in coastal wetlands form.

Since it is a natural habitat, blue carbon has attracted 
worldwide interest for its possible ability to offset carbon 
dioxide emissions. Still, it is somewhat restricted global-
ly since it is applicable only to coasts. Coastal sites have 
been said to have much more sedimentary carbon—sev-
eral times greater than those found in many tropical for-
ests as well as most temperate species. The sequestration 
of carbon by vegetated shore environments is what low-
ers artificial CO2 emissions18.

12 Partelow, S., Hadjimichael, M., & Hornidge, A. K. (2023). 
Ocean governance for sustainability transformation. In: Ocean 
governance: Knowledge systems, policy foundations and themat-
ic analyses (pp. 1—21). Cham: Springer International Publishing.

13 Miao, Q., & Nduneseokwu, C. (2025). Environmental Lead-
ership and Governance: Strategies, Mechanisms and Multi-levels. 
In: Environmental Leadership in a VUCA Era: An Interdisciplinary 
Handbook (pp. 159—206). Singapore: Springer Nature Singapore.

14 Cinar, M., Hilmi, N., Arruda, G., Elsler, L., Safa, A., & van 
de Water, J. A. (2024). Blue carbon as a nature-based mitigation 
solution in temperate zones. Sustainability, 16(17), 7446.

15 Xu, Z., & Peng, J. (2024). Recognizing Ecosystem Service’s 
Contribution to SDGs: Ecological Foundation of Sustainable De-
velopment. Geography and Sustainability.

16 Lothian, S., & Haas, B. (2024). The Outliers: Stories of Suc-
cess in Implementing Sustainable Development Goal 14. Ocean 
and Society, 1, 9404.

17 Eyzaguirre, I. A., Iwama, A. Y., & Fernandes, M. E. (2023). 
Integrating a conceptual framework for the sustainable develop-
ment goals in the mangrove ecosystem: A systematic review. En-
vironmental Development, 47, 100895.

18 Feng, J. C., Sun, L., & Yan, J. (2023). Carbon sequestration via 
shellfish farming: A potential negative emissions technology. Re-
newable and Sustainable Energy Reviews, 171, 113018.

Blue carbon has been internationally recognized for 
its possibility to offset carbon dioxide releases as a nat-
ural habitat19. Still, since it only pertains to shorelines, 
its use is somewhat restricted worldwide. Coastal sites 
have been noted to contain great quantities of sedimen-
tary carbon that is several folds higher than some tem-
perate as well as most tropical forests20. The sequestra-
tion of carbon by vegetated shore ecosystems is the re-
duction of manmade CO2 emissions21.

Coastal blue carbon ecosystems have been identified 
as the most effective ocean-based solutions for combat-
ing global change, thanks to their exceptional carbon re-
serves, sequestration levels, and high valuation of oth-
er ecological capital22. Among the coast vegetative biota 
are seagrass beds, mangrove forests, salt marshes. These 
have been lifesavers for humans and their environment 
for centuries. They have recently made clear to us that 
they can retain vast amounts of carbon and help reduce 
climate change».

The ability of blue carbon ecosystems to segregate and 
store CO2 contributes greatly to their adaptation against 
climate change, but their future efficiency is uncertain 
due to this23. The blue carbon habitat and its carbon re-
serves are at risk due to rising sea levels, drought, more 
frequent and intense hurricanes, altered temperature pat-
terns, precipitation, and coastal heatwaves24. Climate-re-
lated stressors are linked to ecosystem sensitivity and re-
silience, which determine the extent to which these sys-
tems may be affected by disturbance25.

19 Raihan, A. Op. cit.
20 Pessarrodona, A., Franco-Santos, R. M., Wright, L. S., 

Vanderklift, M. A., Howard, J., Pidgeon, E., ... & Filbee-Dex-
ter, K. (2023). Carbon sequestration and climate change mitiga-
tion using macroalgae: a state of knowledge review. Biological 
Reviews, 98(6), 1945—1971.

21 Swain, R., Pujari, M. K., & Srivastava, R. K. (2025). Ex-
ploring the Depths: A Brief Review of Understanding the Impact 
of Climate Change on Groundwater Resources. Mitigation and 
Adaptation Strategies Against Climate Change in Natural Sys-
tems, 193—203.

22 Pang, S., Abdul Majid, M., Perera, H. A. C. C., Sarkar, M. S. I., 
Ning, J., Zhai, W., ... & Zhang, H. (2024). A systematic review and 
global trends on blue carbon and sustainable development: a bib-
liometric study from 2012 to 2023. Sustainability, 16(6), 2473.

23 Howard, J., Sutton-Grier, A. E., Smart, L. S., Lopes, C. C., 
Hamilton, J., Kleypas, J., ... & Landis, E. (2023). Blue carbon path-
ways for climate mitigation: Known, emerging and unlikely. Ma-
rine Policy, 156, 105788.

24 Day, J., Anthony, E., Costanza, R., Edmonds, D., Gunn, J., 
Hopkinson, C., ... & White, J. R. (2024). Coastal wetlands in the 
Anthropocene. Annual Review of Environment and Resourc-
es, 49(1), 105—135.

25 Lloret, F., Hurtado, P., Espelta, J. M., Jaime, L., Nikinmaa, L., 
Lindner, M., & Martínez-Vilalta, J. (2024). ORF, an operational 
framework to measure resilience in social—ecological systems: 
the forest case study. Sustainability Science, 19(5), 1579—1593.
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The use of biofuels was deemed detrimental to com-
mon food plants, particularly in less developed nations, 
which put the initial biodiesel on the market at risk26. The 
possibility of producing new biofuels from municipal, 
lignocellulosic, or agro-industrial waste was presented 
by the abundance of cellulous energy crops27.

3. Blue Carbon Policy Objectives
Through international and national response policies 

to climate change, the value of coastal carbon manage-
ment in stemming it is still not clearly recognized28. 
Currently unused for the distribution of aid for mitiga-
tion projects affecting coastal ecosystems are oppor-
tunities for financing opportunities created by climate 
change for restoration and sustainable use of these bi-
ological sites29.

The Blue Carbon Policy Framework sets forth five Pol-
icy Objectives:

As a means of climate change mitigation, Blue Carbon 
projects completely incorporate into the international pol-
icy and financial support of the United Nations Frame-
work Convention on Climate Change (UNFCCC)30.

Use the voluntary carbon market together with other 
carbon finance avenues including Blue Carbon projects 
as a means of mitigating climate change31.

Set up a Blue Carbon exhibition project network.
Include Blue Carbon projects in other internation-

al, regional, and national schemes and policies, includ-
ing coastal and marine plans and policies, fully inte-
grated32.

26 Nath, S. (2024). Biotechnology and biofuels: paving the way 
towards a sustainable and equitable energy for the future. Dis-
cover Energy, 4(1), 8.

27 Sikiru, S., Abioye, K. J., Adedayo, H. B., Adebukola, S. Y., 
Soleimani, H., & Anar, M. (2024). Technology projection in biofu-
el production using agricultural waste materials as a source of en-
ergy sustainability: A comprehensive review. Renewable and Sus-
tainable Energy Reviews, 200, 114535.

28 Scott, D., & Gössling, S. (2021). From Djerba to Glasgow: 
have declarations on tourism and climate change brought us any 
closer to meaningful climate action? Journal of Sustainable Tour-
ism, 30(1), 199—222.

29 Radunsky, K. (2022). The adaptation fund (AF). De Gruyter 
Handbook of Sustainable Development and Finance, 425.

30 Dencer-Brown, A. M., Shilland, R., Friess, D., Herr, D., Ben-
son, L., Berry, N. J., ... & Huxham, M. (2022). Integrating blue: 
How do we make nationally determined contributions work for 
both blue carbon and local coastal communities? Ambio, 51(9), 
1978—1993.

31 Carruthers, T. J., Jones, S. B., Terrell, M. K., Scheibly, J. F., 
Player, B. J., Black, V. A., ... & Waycott, M. (2024). Identifying 
and filling critical knowledge gaps can optimize financial viabili-
ty of blue carbon projects in tidal wetlands. Frontiers in Environ-
mental Science, 12, 1421850.

32 Conservation International, Blue Carbon Policy Framework 
2.0 (available at: https://globalpact.informea.org/sites/default/files/
documents/MON-086587.pdf).

Help to include the carbon value of coastal ecosys-
tems more organically into accounting of ecosystem 
services33.

4. Emergence of Blue Carbon Credit Markets as a 
Financial Mechanism

Natural carbon sinks’ carbon trading rests on the idea 
that science will be able to quantify the carbon stored 
in these systems and trade it as credits, which the cus-
tomer will subsequently use to offset emissions34. This 
is also called emissions trading. A particular “standard» 
including accounting, monitoring, verification, and cer-
tification requirements, as well as registration and en-
forcement mechanisms, certifies carbon credits35. These 
credits are then purchased on the compliance market, 
where buyers are themselves compelled under a treaty 
(such as the Kyoto Protocol or the European Union Emis-
sions Trading Scheme) to reduce their emissions, or the 
voluntary market, where they do so on a voluntary basis 
with the goal of being more environmentally conscious. 
Blue carbon markets give us a fresh tool to battle climate 
change while simultaneously preserving our marine hab-
itats36. Within coastal and marine environments includ-
ing mangroves, seagrass beds, and tidal marshes, blue 
carbon is stored carbon37.

The goal and purpose of this research is to give guide-
lines, observance, and sustainable use of carbon stor-
age of coastal and marine ecosystems (including salt 
marshes, seagrasses, and mangroves). Along with car-
bon offsetting, blue carbon credit markets enable gov-
ernments, businesses, and financial institutions to help 
pay for restoration and preservation initiatives. Assess-
ing how countries control blue carbon initiatives includ-
ing property rights, land tenure, and environmental im-
pact assessments. Assessment of carbon credit valida-
tion criteria including Verra’s Verified Carbon Standard 
(VCS) and the Gold Standard38. The legal environment 
of regulated carbon markets (such European Emissions 

33 Liu, J., Failler, P., & Ramrattan, D. (2024). Blue carbon ac-
counting to monitor coastal blue carbon ecosystems. Journal of En-
vironmental Management, 352, 120008.

34 Credits, C. (2023). How to make money producing and sell-
ing carbon offsets.

35 Gao, Y., Li, M., Xue, J., & Liu, Y. (2020). Evaluation of ef-
fectiveness of China’s carbon emissions trading scheme in carbon 
mitigation. Energy economics, 90, 104872.

36 Sovacool, B. K., Baum, C. M., Low, S., & Fritz, L. (2024). 
The sociotechnical dynamics of blue carbon management: Testing 
typologies of ideographs, innovation, and co-impacts for marine 
carbon removal. Environmental Science & Policy, 155, 103730.

37 Lovelock, C. E., & Reef, R. (2020). Variable impacts of cli-
mate change on blue carbon. One Earth, 3(2), 195—211.

38 Adame, M. F., Troche-Souza, C., Santini, N. S., Acos-
ta-Velázquez, J., Vázquez-Lule, A., Villarreal-Rosas, J., ... & 
Lovelock, C. E. (2024). The role of blue carbon in reversing 
mangrove degradation trends in Mexico. Biological Conserva-
tion, 298, 110775.
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Trading System) contrasted with that of voluntary car-
bon markets39.

5. The Legal Foundations of Blue Carbon Cred-
it Markets

Reducing Emissions from Deforestation and Forest 
Degradation in developing countries (REDD+) and Carbon 
Dioxide Mitigation (CDM) are examples of carbon mar-
ket-based mechanisms that operate under the UNFCCC’s 
compliance market40. The implementation of carbon off-
set credits for development projects in developing coun-
tries can be facilitated by CDM, which is a country-gener-
ated mechanism. REDD+, working in tandem with CDM, 
broadens the scope of the land use sector to more effective-
ly address issues related to land usage change emissions41.

International policy processes have been established 
to achieve better coastal conservation through the devel-
opment of the International Policy Framework for Blue 
Carbon Ecosystems42. In partnership with governments, 
the United Nations (UN) agencies and other stakehold-
ers, the Project strives to achieve better global outcomes 
for coastal ecosystems43. The retention of carbon in blue 
carbon habitats is beneficial for reducing climate change. 
Similarly, the “United Nations Framework Convention 
on Climate Change” and “Kyoto Protocol” have been es-
tablished to identify the same phenomenon44. Locally es-
tablished clean development mechanisms are being creat-
ed to support the local blue carbon initiative45. 

39 Spilker, G., & Nugent, N. (2022). Voluntary carbon mar-
ket derivatives: Growth, innovation & usage. Borsa Istanbul Re-
view, 22, S109—S118.

40 Sacherer, A. K., Hoch, S., Dalfiume, S., & Kassaye, R. (2022). 
Financing forest conservation and restoration through climate pol-
icy instruments: lessons from the CDM and REDD+. In: Hand-
book of International Climate Finance (pp. 293—317). Edward 
Elgar Publishing.

41 The European Commission, Use of International Credits 
(available at: https://climate.ec.europa.eu/eu-action/eu-emissions-
trading-system-eu-ets/use-international-credits_en). 

42 Vanderklift, M. A., Herr, D., Lovelock, C. E., Murdiyarso, D., 
Raw, J. L., & Steven, A. D. (2022). A guide to international climate 
mitigation policy and finance frameworks relevant to the protec-
tion and restoration of blue carbon ecosystems. Frontiers in Ma-
rine Science, 9, 872064.

43 Eweje, G., Sajjad, A., Nath, S. D., & Kobayashi, K. (2021). 
Multi-stakeholder partnerships: A catalyst to achieve sustainable 
development goals. Marketing Intelligence & Planning, 39(2), 
186—212.

44 Hickmann, T., Widerberg, O., Lederer, M., & Pattberg, P. 
(2021). The United Nations Framework Convention on Climate 
Change Secretariat as an orchestrator in global climate policymak-
ing. International review of administrative sciences, 87(1), 21—38.

45 Vanderklift, M. A., Marcos-Martinez, R., Butler, J. R., Cole-
man, M., Lawrence, A., Prislan, H., ... & Thomas, S. (2019). Con-
straints and opportunities for market-based finance for the res-
toration and protection of blue carbon ecosystems. Marine Poli-
cy, 107, 103429.

The blue carbon project, a joint venture between the In-
tergovernmental Oceanographic Commission of the Unit-
ed Nations Educational, Scientific and Cultural Organi-
zation (UNESCO), Conservation International, and the 
International Union for Conservation of Nature (IUCN), 
is the first global program designed to combat climate 
change by conserving and restoring oceans46. The initi-
ative is overseen by two working groups, namely the In-
ternational Blue Scientific Working Group and the Inter-
national Blue Carbon Policy Working group. 

Blue carbon ecosystems have been included in na-
tionally determined contributions (NDCs) to mitigate 
and adjust to climate change due to their contribution 
to coastal vulnerability to climate change and extreme 
weather events47. Saltmarshes, seagrasses, and man-
groves in the Coral Triangles are particularly sensitive 
to sea level rise and are also being influenced by envi-
ronmental change48.

6. Compliance Market, and the Operationalization 
of the European Carbon Compliance Market

Carbon pricing is sought after through carbon pric-
es determined by the market through laws or regula-
tions regulating allowances, which are then distributed 
by national, regional, and international regime49. This 
can be achieved using carbon taxes or cap-and-trade 
schemes, which will reduce the cost of pollution and 
modify economic incentives. Over 60 countries have al-
ready established NDCs, which are systems designed 
to meet emission reduction targets set out in the Par-
is Agreement50.

Introduced in 2005, the European Union Emissions 
Trading System (EU ETS) is the top-ranking carbon mar-
ket globally51. Around 11 thousand installations are en-
compassed by the EU ETS, which covers diverse sectors 
such as energy-intensive industries and heat/power pro-

46 Oostdijk, M., Elsler, L. G., Ramírez-Monsalve, P., Orach, K., 
& Wisz, M. S. (2022). Governing open ocean and fish carbon: 
Perspectives and opportunities. Frontiers in Marine Science, 9, 
764609.

47 Mohan, P. S. (2025). Climate change adaptation in small 
island developing states: evidence from the nationally deter-
mined contributions of Caribbean States. Regional Environmen-
tal Change, 25(1), 32.

48 Van der Stocken, T., Vanschoenwinkel, B., Carroll, D., Ca-
vanaugh, K. C., & Koedam, N. (2022). Mangrove dispersal dis-
rupted by projected changes in global seawater density. Nature 
Climate Change, 12(7), 685—691.

49 Agnolucci, P., Fischer, C., Heine, D., Montes de Oca Leon, M., 
Pryor, J., Patroni, K., & Hallegatte, S. (2024). Measuring total car-
bon pricing. The World Bank Research Observer, 39(2), 227—258.

50 Caciagli, V. (2018). Emission trading schemes and carbon mar-
kets in the NDCs: their contribution to the Paris agreement. The-
ory and practice of climate adaptation, 539—571.

51 Ayaz, İ. S., Bucak, U., & Esmer, S. (2024). How to integrate 
ports into the EU ETS: the CAS approach perspective. The In-
ternational Journal of Logistics Management, 35(3), 719—735.
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duction52. The EU ETS is governed by the cap-and-trade 
principle53. The system imposes a cap or ceiling on the 
total emissions of greenhouse gases from covered instal-
lations. Over time, the cap is reduced to ensure a decrease 
in overall emissions54.

Fines are imposed against a company that does not pay 
any taxes unless it gives up enough allowance to meet 
its production output each year55. When a company low-
ers its emissions, the excess allowance can be saved for 
future use or given to whichever business does not have 
any allowance. When necessary, companies can exchange 
emission allowances with each other.

Derivative carbon credit, including European Union 
Area or European Union Actions (EUAs), are traded 
on spot, forward and future markets under Markets in Fi-
nancial Instruments Directive (MiFID) II regulations56. 
A portion of the overall allowances is given to operators 
in the primary market, while other EUAs are designated 
for financing specific projects related to innovation and 
transformation. The remainder is auctioned57.

Some auction platforms host auctions, mainly on the 
exchange Integrated Coastal Ecosystems (ICE) and Ex-
clusive Economic Zone (EEX)58. There are bi-weekly and 
daily auctions with different numbers offered. To partic-
ipate in future contract buying and selling auctions, you 
must either join the registry market as a direct player 
or hire an intermediary broker/bank. After the Europe-
an Union (EU) companies start selling and buying the al-

52 Dechezleprêtre, A., Nachtigall, D., & Venmans, F. (2023). 
The joint impact of the European Union emissions trading system 
on carbon emissions and economic performance. Journal of Envi-
ronmental Economics and Management, 118, 102758.

53 Beck, U., & Kruse-Andersen, P. K. (2020). Endogenizing 
the cap in a cap-and-trade system: assessing the agreement on EU 
ETS phase 4. Environmental and Resource Economics, 77(4), 
781—811.

54 Pietzcker, R. C., Osorio, S., & Rodrigues, R. (2021). Tight-
ening EU ETS targets in line with the European Green Deal: Im-
pacts on the decarbonization of the EU power sector. Applied En-
ergy, 293, 116914.

55 Compagnie, V., Struyfs, K., & Torsin, W. (2023). Tax avoid-
ance as an unintended consequence of environmental regulation: 
Evidence from the EU ETS. Journal of Corporate Finance, 82, 
102463.

56 Annunziata, F. (2024). Capital Markets Legislation and Emis-
sion Allowances: A Fruitful Marriage? In: Sustainable Finance 
in Europe: Corporate Governance, Financial Stability and Fi-
nancial Markets (pp. 691—719). Cham: Springer Internation-
al Publishing.

57 Błażejowska, M., Czarny, A., Kowalska, I., Michalczews-
ki, A., & Stępień, P. (2025). The Hedging Strategies of Enterpris-
es in the European Union Allowances Market — Implementation 
Actions for Sustainable Development. Sustainability, 17(5), 2099.

58 De Almeida, L. (2020). Standardization of standard contracts: 
fairness in EU energy exchanges. In: The role of the EU in trans-
national legal ordering (pp. 155—179). Edward Elgar Publishing.

lowances, entities with an EU registry account can do so 
in the secondary market. Both the parties could sell EU-
As and purchase over the counter (OTC) from the reg-
istry account.

7. International Climate Agreements
The 2024 Baku UN Climate Conference of Parties 

(COP) 29 signed the much-awaited global carbon mar-
ket rules after nearly a decade of negotiations59. To en-
sure the integrity of the carbon market, the participat-
ing countries agreed on rules for the creation, trade, and 
registration of carbon credits under Article 6 of the Par-
is Agreement, which outlines how countries can reach 
their climate targets by voluntary cooperation60. Article 
6.2 of the Agreement has established a rule framework 
for carbon credit trading between seller and buyer nations 
to ensure sustainable development and environmental in-
tegrity as well as transparency61. It is aimed at ensuring 
the integrity of carbon credit trade through technical ex-
aminations as well as open monitoring. In addition, Ar-
ticle 6.4 addresses the establishment of an international 
carbon market under a supervisory authority that would 
endorse projects with sound methodologies prior to the 
issuance of carbon credits62.

The result of the Conference of Parties (COP) 29 is that 
an agreed К300 billion climate finance goal for develop-
ing nations by 2035 was established, an important step to-
wards addressing global needs63. While this is a positive 
step, the United Nations Commission on Trade and De-
velopments (UNCTAD) analysis indicates that needs for 
financing from outside the country may rise to К1.46 tril-
lion every year by 203064. To bridge this gap, the ‘Baku 
to Belem Roadmap to К1.3 Trillion’ was initiated, lay-
ing out a clear path to ramping up ambition in the com-
ing years. Success will depend on turning commitments 
into action65.

59 United Nations Climate Change, COP29 Agrees Internation-
al Carbon Market Standards (available at: https://unfccc.int/news/
cop29-agrees-international-carbon-market-standards).

60 United Nations Climate Change, Paris Agreement Crediting 
Mechanism (available at: https://unfccc.int/process-and-meetings/
the-paris-agreement/article-64-mechanism).

61 Adolphsen, O., Könneke, J., & Thielges, S. (2024). Third gen-
eration of nationally determined contributions: The heart of the 
Paris Agreement is at stake.

62 Michaelowa, A., Kessler, J., Singh, A., Mert, E., Schnei-
der, L., Jung, H., ... & Füssler, J. (2024). Adapting CDM meth-
odologies for use under Article 6 of the Paris Agreement. Cli-
mate Change, 1.

63 Arora, P. (2025). COP29: achieving net zero through finan-
cial sustainability. Environmental Sustainability, 1—6.

64 UCTAD, Key takeaways from COP29 and the road ahead for 
developing countries (available at: https://unctad.org/news/key-
takeaways-cop29-and-road-ahead-developing-countries).

65 Bhat, G. M. (2025). “Drill, Baby Drill” for Oil and Gas: 
COP29 New Climate Finance. Journal of the Geological Society 
of India, 101(3), 287—290.
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8. Voluntary Carbon Market
The voluntary market is a marketplace where individ-

uals and entities can purchase Voluntary Carbon Credit 
(VCC) to offset carbon emissions, whether they are pres-
ent or not66. It is necessary to implement measures to pre-
vent, reduce, and replace harmful greenhouse gases be-
fore they are offset. However, there are emissions that 
cannot be prevented due to the absence of technology 
and cost involved67. Credits are calculated based on the 
emissions of one tonne of CO2 (or equivalent Greenhouse 
Gases (GHG) that have been verified or eliminated68.

The scheme consists of two carbon emission reduc-
tion schemes. The first is a reduction scheme, whereby 
existing processes are enhanced to reduce the current 
emissions. Elimination initiatives aim to remove green-
house gases from the air, utilizing natural methods like 
forest clearance or technological approaches such as car-
bon capture and storage69. Typically, companies that aim 
for Net Zero will consider removal projects as they fo-
cus on removing greenhouse gases from the atmosphere, 
while carbon neutral firms will typically choose reduc-
tion projects to offset CO270.

Verra, American Carbon Registry (ACO), Gold 
Standard, and Climate Action Reserve are all regis-
tries that sell VCC’s. VCC’s can be obtained from bro-
kers or exchanges like Coastal Biodiversity Learning 
(CBL) and AirCarbon Exchange (ACX)71. Those who 
have emission reduction targets include corporations, 
airlines and governments.

The person who holds a VCC must withdraw the cred-
its to make claims for their associated GHG reduction tar-
gets72. VCC’s can be retired by third parties. The regis-

66 Tjon Akon, M. (2023). The role of market operators in scal-
ing up voluntary carbon markets. Capital Markets Law Jour-
nal, 18(2), 259—275.

67 Aminzadegan, S., Shahriari, M., Mehranfar, F., & Abramov-
ić, B. (2022). Factors affecting the emission of pollutants in dif-
ferent types of transportation: A literature review. Energy Re-
ports, 8, 2508—2529.

68 Woo, J., Fatima, R., Kibert, C. J., Newman, R. E., Tian, Y., 
& Srinivasan, R. S. (2021). Applying blockchain technology for 
building energy performance measurement, reporting, and veri-
fication (MRV) and the carbon credit market: A review of the lit-
erature. Building and Environment, 205, 108199.

69 Brack, D., & King, R. (2021). Managing land-based CDR: BEC-
CS, forests and carbon sequestration. Global Policy, 12, 45—56.

70 Chen, G., Lim, M. K., Yeo, W., & Tseng, M. L. (2024). Net 
zero vs. carbon neutrality: supply chain management challenges 
and future research agenda. International Journal of Logistics Re-
search and Applications, 1—36.

71 Sadikman, J., Duncanson, S., Saric, D., Brinker, C., 
Pacholok, S., & Miller, L. (2022). The evolution of Canada’s carbon 
markets and their role in energy transition. Alta. L. Rev., 60, 329.

72 Koumpli, V. (2024). EU ETS and voluntary carbon markets: 
key features and current challenges. The Journal of World Ener-
gy Law & Business, 17(1), 87—93.

try of a specific carbon offset program specifies the re-
tirement path for individuals. After retiring, a VCC can-
not be transferred or sold73.

9. Legal Complexities in Defining Ownership of Se-
questered Carbon in Coastal and Marine Environ-
ments

The growing recognition of coastal and marine eco-
systems as vital carbon sinks has led to increasing inter-
est in blue carbon markets and conservation finance74. 
However, defining ownership rights over sequestered 
carbon in these environments presents significant le-
gal complexities75. Coastal and marine spaces often in-
volve overlapping jurisdictions, customary rights, na-
tional laws, and international treaties, creating uncer-
tainties over who can claim, trade, or benefit from stored 
carbon76.

10. Property Rights and Jurisdictional Complexi-
ties: Defining Legal Ownership and Control in Blue 
Carbon Credit Frameworks

10.1. Property Rights and Jurisdictional Complexities
One of the primary legal challenges in defining owner-

ship of sequestered carbon is the complex nature of prop-
erty rights in marine and coastal environments77. Unlike 
terrestrial ecosystems, where land ownership is well-de-
fined, coastal and marine areas involve multiple layers 
of governance.

10.2. Public vs. Private Ownership
In many countries, coastal and marine environments 

are classified as public commons, meaning they are 
owned or regulated by the state78. This creates uncer-
tainty over whether private entities can claim ownership 
over the carbon stored in these ecosystems.

Some jurisdictions allow for private ownership 
of coastal lands, including mangrove forests, raising 
questions about whether landowners also own the car-
bon stored in these ecosystems79.

73 Kreibich, N., & Hermwille, L. (2021). Caught in be-
tween: credibility and feasibility of the voluntary carbon market 
post-2020. Climate Policy, 21(7), 939—957.

74 Raihan, A. Op. cit.
75 Streck, C. (2020). Who owns REDD+? Carbon markets, car-

bon rights and entitlements to REDD+ finance. Forests, 11(9), 959.
76 Bell-James, J., Shumway, N., Villarreal-Rosas, J., Andra-

di-Brown, D. A., Brown, C. J., Fitzsimons, J. A., ... & Waltham, N. J. 
(2025). Upscaling marine and coastal restoration through legal and 
governance solutions: Lessons from global bright spots. Environ-
mental Science & Policy, 163, 103962.

77 Merk, C., Grunau, J., Riekhof, M. C., & Rickels, W. (2022). 
The need for local governance of global commons: The example 
of blue carbon ecosystems. Ecological Economics, 201, 107581.

78 Vierros, M. K., Harrison, A. L., Sloat, M. R., Crespo, G. O., 
Moore, J. W., Dunn, D. C., ... & Govan, H. (2020). Considering 
indigenous peoples and local communities in governance of the 
global ocean commons. Marine Policy, 119, 104039.

79 Bell-James, J., Fitzsimons, J. A., & Lovelock, C. E. (2023). 
Land tenure, ownership and use as barriers to coastal wetland res-
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In contrast, Indonesia has extensive mangrove ecosys-
tems, but unclear land tenure laws create disputes over 
whether local communities, private investors, or the gov-
ernment own the carbon benefits.

10.3. Customary and Indigenous Rights Over Blue 
Carbon

In many coastal regions, indigenous communities and 
traditional users have long-standing rights over marine 
and coastal areas. Recognizing these rights is crucial 
in determining ownership of sequestered carbon.

10.4. Legal Recognition of Indigenous Land Tenure
Some countries legally recognize indigenous land and re-

source rights, which may include blue carbon ecosystems.
Challenges arise when governments establish carbon 

offset projects on customary lands without proper con-
sultation, leading to disputes.

In Papua New Guinea, land tenure laws recognize cus-
tomary ownership, but carbon trading mechanisms re-
main unclear, leading to concerns over carbon colonial-
ism (where external actors profit from local resources)80.

10.5. Risk of Carbon Rights Dispossession
Without clear legal frameworks, powerful corporate 

or government entities may claim carbon sequestration 
rights, marginalizing local communities.

The risk of “land grabbing» exists, where governments 
or corporations take control of blue carbon ecosystems 
under the pretext of conservation or carbon trading.

Example:
In Kenya, some community-led mangrove conserva-

tion projects face legal uncertainties over whether local 
groups can claim carbon credits81.

11. Reconciling Ecological Protection with Econom-
ic Incentives in Blue Carbon Governance

11.1. Conflicts Between Environmental Laws and Mar-
ket Mechanisms

Even when legal ownership is recognized, conflicts 
between environmental regulations and carbon trading 
markets create further complexities.

11.2. Integration of Blue Carbon into Carbon Markets
Blue carbon is being integrated into cap-and-trade 

systems and voluntary carbon markets, but most nation-
al legal systems lack explicit frameworks for ownership 
of carbon stored in marine ecosystems.

11.3. Legal Conflicts Between Conservation and Car-
bon Markets

Some environmental laws restrict commercial ex-
ploitation of marine ecosystems, leading to legal con-

toration projects in Australia: Recommendations and solutions. 
Environmental Management, 72(1), 179—189.

80 Monica Evans, Carbon finance in Papua New Guinea: Scam, 
savior, or seed of potential? (available at: https://thinklandscape.
globallandscapesforum.org/62324/carbon-finance-in-papua-new-
guinea-scam-savior-or-seed-of-potential/).

81 United Nations Environmental Programme, Scaling up man-
grove conservation in Kenya (available at: https://www.unep.org/
technical-highlight/scaling-mangrove-conservation-kenya).

flicts when blue carbon is treated as a tradable com-
modity82.

Governments may also claim sovereign rights over se-
questered carbon to meet national climate targets, pre-
venting private entities from profiting.

Example:
Brazil has strong mangrove protection laws, but there 

is legal uncertainty over whether carbon credits from 
mangroves can be sold in international markets83.

11.4. Recommendations for Resolving Legal Complex-
ities

To address these challenges, legal frameworks should:
11.4.1. Clarify Carbon Ownership Rights
Governments must establish clear legal definitions for 

ownership of sequestered carbon in marine and coastal 
environments.

11.4.2. Recognize Indigenous and Customary Rights
Strengthen legal protections for local communities and 

ensure free, prior, and informed consent (FPIC) in blue 
carbon projects.

11.4.3. Aligning National Laws with Carbon Market 
Standards

Countries should create legal mechanisms that allow 
for seamless integration of blue carbon into regulated and 
voluntary carbon markets.

11.4.4. Developing International Legal Frameworks
The United Nations Convention on the Law of the Sea 

(UNCLOS) and the United Nations Framework Conven-
tion on Climate Change (UNFCCC) should explicitly 
address carbon sequestration rights in marine environ-
ments.

11.4.5. Improve Transparency and Monitoring
Establish legal requirements for reporting, verifying, 

and ensuring accountability in blue carbon credit trans-
actions.

12. Challenges in Regulating Blue Carbon Markets
12.1. The carbon credits market has been under scru-

tiny in recent years over the worth of the issued credits, 
and it has been questioned whether the funds are being 
utilized properly. The use of tradable permits has limi-
tations because the nature of climate change will vary 
from one place to the other, so would the nature of emis-
sions/capture, which would complicate the process of cal-
culating carbon offsets. One of the primary difficulties 
in scaling up blue carbon initiatives is the inherent com-
plexity of working in marine and coastal environments.

12.2. Oceanic ecosystems are more dynamic than 
land, and it is much more difficult to control and moni-

82 Bell-James, J. (2023). From the silo to the landscape: The role 
of law in landscape-scale restoration of coastal and marine ecosys-
tems. Journal of Environmental Law, 35(3), 419—436. 

83 National Geographic, Brazil’s mangrove forests represent 
untapped blue carbon banks, says new study from National Geo-
graphic Explorers (available at: https://news.nationalgeographic.
org/brazils-mangrove-forests-represent-untapped-blue-carbon-
banks-says-new-study-from-national-geographic-explorers/).
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tor in terms of conservation and restoration efforts. Fur-
thermore, the science of blue carbon is relatively young 
when compared to that of forest carbon, and the methods 
for measuring, reporting, or verifying carbon sequestra-
tion in marine ecosystems are still evolving. The wealthy 
often benefit from dependence, consumption, and con-
centration of wealth, while a significant portion of the 
population remains poor.

12.3. It is conceivable that big carbon makers will back 
individuals who receive inaccurate credits under the fa-
cade of this initiative. Instead of decreasing their overall 
emissions, companies could purchase additional carbon 
credits to legitimize harmful practices. This is a poten-
tial problem. The future is bright in the face of many de-
veloping countries participating in blue carbon projects, 
despite the constraints.

12.4. Standardization and measurement issues pose 
significant challenges to the credibility and growth 
of blue carbon credit markets. Inconsistent methodolo-
gies, complex ecosystem dynamics, verification costs, 
and regulatory gaps hinder widespread adoption. Howev-
er, advances in technology, stronger international coop-
eration, and improved regulatory oversight can enhance 
market integrity. A transparent, scientifically robust, and 
equitable blue carbon credit system is essential for ensur-
ing that marine ecosystems contribute effectively to cli-
mate mitigation while benefiting coastal communities.

12.5. Unlike terrestrial carbon markets, which have 
well-established methodologies (e.g., REDD+ for for-
ests), blue carbon projects operate under multiple, often 
conflicting accounting standards. Different carbon reg-
istries (e.g., Verra, Gold Standard, and American Car-
bon Registry) use varying criteria for calculating carbon 
sequestration, leading to inconsistent credit valuations. 
Some national governments have developed their own 
methodologies, further complicating alignment with 
global markets.

12.6. Unlike terrestrial forests, where carbon is stored 
primarily in above-ground biomass, blue carbon eco-
systems store a significant portion of their carbon in be-
low-ground sediments. This presents challenges in Base-
line setting: Determining pre-existing carbon levels and 
expected sequestration rates over time. Variability in se-
questration rates: Carbon storage depends on ecosystem 
type, salinity levels, sediment deposition, and hydrody-
namic factors. Duration of sequestration: Some blue car-
bon ecosystems store carbon for millennia, but distur-
bances (e.g., coastal erosion, storms, human activity) can 
release stored carbon back into the atmosphere.

12.7. Some national governments consider blue carbon 
sequestration as a sovereign resource, making it difficult 
for private companies or communities to claim ownership 
and trade carbon credits. Disjointed policies between na-
tional and international frameworks create market uncer-
tainty. In developing countries, weak governance and un-
clear legal definitions of carbon ownership led to disputes 
over credit revenues.

12.8. Inconsistent methodologies may lead to over-
estimating carbon sequestration, resulting in low-in-
tegrity credits that do not reflect real climate benefits. 
Some companies may use low-quality blue carbon cred-
its to offset emissions without making real sustainabili-
ty commitments.

13. Tokenization of Blue Carbon Credits in Digi-
tal Finance

Carbon credits guarantee permits to any individual 
or entity to exhibit a certain level of emission at a global 
level, including carbon dioxide and other greenhouse gas-
es84. Companies earn or buy these carbon credits to ad-
just their carbon footprint to global sustainability re-
sources. However, the traditional artwork of carbon cred-
it trading does suffer from issues such as fraud, double 
counting, and lack of liquidity.

The verified environmental initiatives through which 
regulatory bodies or sustainability projects generate car-
bon credit include reforestation and renewable energy 
projects85. A carbon credit token is the tangible measure 
of carbon credit, ensuring its uniqueness and immutabil-
ity in a blockchain86. These tokens are represented in de-
centralized ledger thus ensuring fraud and double spend-
ing risk elimination. Tokenized carbon credits can be trad-
ed online for easy blowing or retiring in organized inves-
tor markets87. With carbon offsetting, tokens are no longer 
in use anymore since these would be permanently retired88.

14. Findings
14.1. Overview of Legal and Regulatory Challenges
Blue carbon credit markets, which involve carbon se-

questration through coastal and marine ecosystems, face 
complex legal and regulatory hurdles. Unlike terrestrial 
carbon markets, blue carbon credits require frameworks 
that address jurisdictional ambiguities, international gov-
ernance, ownership rights, and compliance with global 
climate policies.

14.1.1. Key Challenges Identified
14.1.2. Lack of a unified international regulatory 

framework for blue carbon governance.

84 Trouwloon, D., Streck, C., Chagas, T., & Martinus, G. (2023). 
Understanding the use of carbon credits by companies: a review 
of the defining elements of corporate climate claims. Global chal-
lenges, 7(4), 2200158.

85 Gupta, K. (2024). Carbon Credits and Offsetting: Navigating 
Legal Frameworks, Innovative Solutions, and Controversies. Int. 
J. Multidiscip. Res, 6(2), 1—12.

86 Khanna, A., & Maheshwari, P. (2023, December). Block-
chain-powered NFTs: A paradigm shift in carbon credit transac-
tions for traceability, transparency, and accountability. In: Euro-
pean, Mediterranean, and Middle Eastern Conference on Infor-
mation Systems (pp. 75—87). Cham: Springer Nature Switzerland.

87 Tarumingkeng, R. C. (2024). Financial Markets.
88 Goean, E. R., Font, X., Xiong, Y., Becken, S., Chenoweth, J. L., 

Fioramonti, L., ... & Zhou, X. (2024). Using the Blockchain to Re-
duce Carbon Emissions in the Visitor Economy. Sustainabili-
ty, 16(10), 4000.
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14.1.3. Unclear ownership rights over marine carbon 
sinks, especially in territorial waters and EEZs.

14.1.4. Complexity in integrating blue carbon credit in-
to national and international carbon markets due to var-
ying standards.

14.1.5. Regulatory inconsistencies across jurisdictions, 
leading to compliance difficulties for investors and pro-
ject developers.

14.2. International Legal and Policy Frameworks 
Governing Blue Carbon Credits

Several international agreements and frameworks in-
fluence blue carbon markets, but none provide a com-
prehensive, legally binding system for their governance.

14.2.1. The Paris Agreement and NDCs
Under the Paris Agreement (Article 6), countries can 

use market mechanisms (e.g., carbon trading) to meet 
their emission reduction targets.

14.2.2. Some nations include blue carbon ecosystems 
in their Nationally Determined Contributions (NDCs), 
but methodologies for accounting remain inconsistent.

14.2.3. The lack of explicit blue carbon recognition un-
der the Paris Agreement creates gaps in credit standardi-
zation and validation.

14.3. UNFCCC
14.3.1. The UNFCCC provides the foundation for cli-

mate-related carbon markets, but it does not have dedi-
cated protocols for blue carbon crediting.

14.3.2. The Carbon Dioxide Mitigation (CDM) under 
the Kyoto Protocol initially excluded marine ecosystems, 
limiting their integration into global carbon markets.

14.4. The CBD
14.4.1. The CBD supports the protection of marine bi-

odiversity, indirectly influencing blue carbon projects.
14.4.2. However, it does not provide explicit legal 

guidelines for carbon credit trading from marine and 
coastal ecosystems.

14.5. The UNCLOS and Jurisdictional Ambiguities
14.5.1. The UNCLOS governs marine resource use but 

does not explicitly regulate carbon sequestration rights 
in marine areas.

14.5.2. Jurisdictional conflicts arise over who owns the 
carbon credits from ocean-based sequestration projects, 
especially in the Exclusive Economic Zones (EEZs) and 
beyond national waters.

14.6. Regional and National Regulatory Efforts
14.6.1. Countries such as Australia, the United States, 

Indonesia, and the Philippines have started developing 
national policies for blue carbon projects.

14.6.2. Some nations integrate blue carbon into do-
mestic emissions trading schemes (ETS), but regulato-
ry fragmentation remains an obstacle to scaling interna-
tional credit markets.

14.7. Standards and Verification Challenges in Blue 
Carbon Markets

Unlike terrestrial carbon credit markets, blue carbon 
lacks standardized verification methodologies. Several 
certification bodies are working to bridge this gap:

14.8. Voluntary Carbon Market Standards
14.8.1. Verra’s VCS: Developed a methodology for 

mangrove restoration projects, but coverage for seagrass 
and other marine habitats is still limited.

14.8.2. Gold Standard: Primarily focuses on forestry 
and land-use projects, but emerging frameworks include 
marine carbon sequestration.

14.9. Measurement, Reporting, and Verification (MRV) 
Gaps

14.9.1. Complexity in quantifying oceanic carbon se-
questration compared to terrestrial ecosystems.

14.9.2. High costs of MRV due to remote locations, 
lack of standardized protocols, and technological limita-
tions in measuring below-ground carbon storage in wet-
lands and seagrasses.

14.9.3. Need for internationally recognized MRV 
frameworks that align with IPCC guidelines to ensure 
credibility.

14.10. National Policy Approaches to Blue Carbon 
Credit Regulation

Some countries are leading the way in integrating blue 
carbon into regulatory frameworks, though approaches 
vary:

14.10.1. Australia
Blue Carbon Methodology under the Emissions Re-

duction Fund (ERF): Recognizes mangrove and seagrass 
restoration for generating carbon credits.

Strong research collaboration between government, 
academia, and conservation groups.

14.10.2. Indonesia & Southeast Asia
Indonesia has legal protections for mangrove forests, 

which indirectly support blue carbon credit projects.
Partnerships with international organizations (e.g., 

Blue Carbon Initiative, The Nature Conservancy) are pi-
oneering new methodologies.

14.10.3. European Union
The EU’s ETS currently does not recognize blue car-

bon credits, but policy discussions are ongoing. Some 
national programs (e.g., Spain, Portugal) are investing 
in blue carbon research.

14.11. Emerging Trends in Legal and Regulatory De-
velopments

14.11.1. Integration of Blue Carbon into Compliance 
Markets

While blue carbon dominates voluntary markets, ef-
forts are underway to include marine sequestration 
in regulated carbon trading schemes.

14.11.2. The Taskforce on Scaling Voluntary Carbon 
Markets (TSVCM) is working to harmonize global carbon 
credit standards, potentially benefiting blue carbon projects.

14.11.3. Digital Innovations in Blue Carbon Regulation
Blockchain-based registries are being explored to en-

sure transparency, traceability, and fraud prevention 
in blue carbon trading.

14.11.4. AI-powered MRV technologies (e.g., satellite 
monitoring, remote sensing) are improving the accuracy 
of carbon sequestration data.
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14.11.5. Strengthening Legal Definitions of Ownership 
and Rights

Some nations are working to legally define ownership 
of sequestered carbon in marine areas, addressing legal 
ambiguities under UNCLOS.

14.11.6. Public-private partnerships (PPPs) are being 
promoted to ensure community-based governance mod-
els in blue carbon projects.

15. Recommendations
15.1. The UNFCCC should coordinate the develop-

ment of a global blue carbon accounting framework, like 
REDD+ for forests. The use of comparable carbon re-
porting methods in climate reporting frameworks should 
be encouraged by the Intergovernmental Panel on Cli-
mate Change (IPCC) and the High-Level Panel for a Sus-
tainable Ocean Economy.

15.2. Integrate the execution of blue carbon-related 
commitments and targets in policy processes. Ensur-
ing that countries can achieve climate, biodiversity and 
sustainable development goals, maximizing utilization 
of available capacity, harmonize reporting processes, and 
enhance the implementation of NDC with other relevant 
frameworks and strategies.

15.3. Incorporate more funding into blue carbon pro-
jects within policy frameworks and suggest new sources 
of financial support. Moreover, nations may collaborate 
on blue carbon programs and projects that offer multiple 
co-benefits and can participate in blended finance (both 
government and private) arrangements.

15.4. Ensure that local communities and Indigenous 
peoples are involved in the planning, implementation, 
and monitoring of blue carbon projects.

15.5. Strengthen capacity to facilitate the realization 
of blue carbon-related commitments and targets and en-
hance previous efforts in policy processes through ca-
pacity strengthening. 

16. Conclusion
Blue carbon acts as a key bridging role connecting 

ocean management and climate change abatement. Blue 
carbon has an important part in maintaining the good 
health of marine ecosystems as well as the stimula-
tion of biodiversity while helping abate global climate 
change through its potent carbon sequestration proper-
ties. Global policy mechanisms regarding ocean man-
agement and abating climate change have, to a limited 
extent, included safeguards against blue carbon degra-
dation.

Natural and anthropogenic activities lead to the degra-
dation of coastal ecosystems. Despite its limited benefits, 
blue carbon is crucial in countering plastic and microplas-
tic that are contributing to climate change. It contrib-
utes to the creation of co-benefits, such as development 
in aquaculture and coastal restoration that has been rec-
ognized globally. Moreover, sea grass meadows, coast-
al marshes and mangroves make up some of the largest 
carbon sinking ecosystems in the world.

Although blue carbon has not yet been compre-
hensively incorporated into all applicable dimensions 
of national and local policymaking, there are several 
documented best practices that are already in place. 
Familiarity with these best practices can assist poli-
cymakers and project developers in obtaining initial 
insights while undertaking new carbon-based incen-
tives research.
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