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Abstract

This paper proposes an integrated Blue Economy Accounting (BEA) framework that combines Blue
Accounting, the Underwater Domain Awareness (UDA) framework, and Modelling and Simulation-based
Marine Spatial Planning (M&S-MSP) to support sustainable ocean governance in tropical countries.
Marine and coastal ecosystems provide essential ecological, economic, and social benefits through
fisheries, aquaculture, tourism, coastal protection, transportation, and other ocean-based activities.
However, these systems face increasing pressures from climate change, pollution, overexploitation,
habitat degradation, and competing uses of marine space.

The proposed framework enables systematic assessment and dynamic valuation of marine natural
capital and ecosystem services, while integrating ecological conditions, economic activities, and human
pressures into decision-making. Blue Accounting provides the basis for tracking changes in marine
assets and ecosystem values, while UDA strengthens situational awareness by integrating ecological,
oceanographic, technological, and human-activity data. M&S-MSP supports scenario-based planning by
enabling policymakers to evaluate the ecological, economic, and social implications of alternative
marine-use strategies.

By integrating accounting, underwater awareness, and predictive modelling, the framework promotes
evidence-based policymaking, adaptive resource management, conflict reduction, and resilient blue
economy development. It provides a foundation for balancing economic growth with ecological integrity
and the regenerative capacity of marine ecosystems, thereby supporting sustainable and climate-
resilient ocean governance in tropical regions.

Introduction

The blue economy has emerged as a strategic driver of economic growth, environmental sustainability,
and climate resilience, particularly in tropical countries, where some of the world's most productive and
biologically diverse marine ecosystems are found. Tropical waters are distinguished by warm year-round
temperatures, extensive coral reef-mangrove—seagrass networks, exceptional marine biodiversity,
significant blue carbon storage, and the strong dependence of coastal communities on marine resources
for food security and livelihoods. These characteristics make tropical marine ecosystems both highly
productive and exceptionally vulnerable to climate change, overexploitation, pollution, and accelerating
coastal development. Consequently, a Blue Accounting framework for tropical waters must extend
beyond conventional economic metrics to incorporate natural capital, ecosystem services, blue carbon,
biodiversity, climate resilience, and community well-being (L6pez-Rivas & Cardenas, 2024) (Costanza
et.al., 1997. However, the absence of an integrated framework to measure the condition, value, and
utilisation of these resources means that many ocean development decisions are based on incomplete
evidence. As a result, short-term economic gains are often achieved at the expense of ecosystem health,
leading to resource depletion, stakeholder conflicts, and declining resilience. A Blue Accounting
framework, enabled by the Underwater Domain Awareness (UDA) framework (Das, 2014), addresses this
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gap by providing continuous, evidence-based information to support informed decision-making, reduce
environmental risks, and balance economic development with the long-term sustainability of tropical
marine ecosystems.

Blue Accounting is the systematic measurement and valuation of marine natural capital, ecosystem
services, ocean-based economic activities, and their social and environmental impacts. (Wielgus et al.,
2025) Much like national economic accounts quantify financial assets, Blue Accounting seeks to
quantify the contribution of ocean resources to economic development while accounting for the
ecological assets that sustain them. Traditional economic indices measure outputs such as fisheries
production, tourism revenue, or port throughput, but rarely account for the declining health of coral reefs,
mangroves, fish stocks, or coastal ecosystems. Consequently, economic gains are often achieved at the
expense of the natural capital upon which future prosperity depends. (Halpern et.al., 2012)
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Table 1

Comparative study of different Environmental frameworks and Initiatives by Cathrine J, Maritime
Research Center, Pune

(Sources — United Nations, 2015; OECD, 2016; SEEA EA, 2021; GOAP, 2022; Natural Capital Coalition,
2016; World Bank, 2019; MOES (GOl), 2021; MoPSW (GOI), 2015; FAO, 2022; UNESCO - 10C, 2021; UNEP,
2023; TEEB, 2010; European Commission, 2021)

Framework

SDG 14 (Life
Below Water)

OECD Blue
Economy
Framework

SEEA-EA

UN Ocean
Accounts
Framework
(GOAP)

Natural Capital
Protocol

Objective

Sustainable
use of marine
resources

Sustainable
ocean-based
economic
development

Integrate
ecosystem
services into
national
accounts

Standardised
ocean
accounting

Value natural
capital for
organizations

Strengths

- Global
sustainability
targets

-Strong
conservation
focus

- Multi-sector
integration

- ESG orientation

- Policy
coherence

- International
accounting
standard

- Natural capital
valuation

- Physical &
monetary
accounts

- Ocean-specific
accounting

- Aligns with
SEEA

Integrates
environmental,
economic, and
social data

- Corporate
decision support

- Ecosystem
valuation

- Risk
assessment
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Limitations

- No accounting
methodology

- Limited
economic
valuation

- Weak
accounting
standards

- Inconsistent
data
frameworks

- Data-intensive

- Complex
implementation

- Limited marine
operational
guidance

- Emerging
framework

- Limited country
implementation

- Voluntary
framework

- Weak national
integration

BEA Relevance

Moderate — Defines
sustainability goals,
not accounting
mechanisms.

High — Supports
integrated BEA but
requires
standardised
accounting.

Very High -
Strongest
accounting
foundation for
marine natural
capital.

Very High — The
closest existing
framework to a
comprehensive BEA.

High — Useful for
corporate-level blue
accounting.




Framework

World Bank
PROBLUE

Draft Blue
Economy Policy
(India)

Sagarmala
Programme

FAO Blue
Transformation
Roadmap

Marine Spatial
Planning
(UNESCO-I0C)

Inclusive Wealth
Framework
(UNEP)

TEEB

Objective

Sustainable
blue economy
iInvestments

Integrated
marine sector
development

Port-led
development

Sustainable
fisheries &
aquaculture

Integrated
ocean space
management

Measure
national wealth,
including
natural capital

Value
ecosystem
services

Strengths

- Investment
guidance

- Governance
support

- Capacity
building

- National
strategy

- Sect(_)ral.
coordination

- Livelihood
focus

- Infrastructure
development

- Logistics
efficiency

- Economic
growth

- Fisheries
governance

- Food security

- Resource
sustainability

- Ecosystem-
based planning

- Conflict
resolution

- Spatial
decision support

- Comprehensive
wealth
accounting

- Sustainability
assessment

- Robust
ecosystem
valuation
methods
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Limitations

- Not an
accounting
framework

- Limited
accounting
indicators

-No
standardised
accounting

- Weak valuation
framework

- Weak
environmental
accounting

- Limited
ecosystem
valuation

- Sector-specific

- Limited
economy-wide
applicability

- Limited
accounting
focus

- Weak
economic
valuation

- Limited marine
specificity

-Not an
accounting
framework

BEA Relevance

High — Supports
implementation but
requires BEA for
measurement.

High (Strategic) —
Provides policy
direction but lacks
accounting metrics.

Moderate — BEA can
incorporate
ecological costs and
sustainability
metrics.

Moderate—High -
Useful for fisheries
accounting within
BEA.

Moderate — Provides
spatial information
for marine asset
accounting.

High -
Complements BEA
by incorporating
marine assets into
national wealth.

High — Provides
valuation techniques
for marine
ecosystem services
in BEA.




Framework Objective Strengths Limitations BEA Relevance
- Biodiversity
economics
EU Sustainable Promote a - Integrated -No Very High - A
Blue Economy sustainable, multi-sector standardised comprehensive
Strategy (2021). climate-neutral,  governance accounting governance
and resilient methodology framework that
blue economy - Circular requires BEA to
economy - Limited natural ~ systematically
capital valuation =~ measure economic,
- Climate and environmental, and
biodiversity social performance.
focus
- Strong policy
coherence

Tropical Considerations

Tropical countries face a unique combination of ecological, socio-economic, and institutional challenges
that distinguish them from temperate maritime economies. Marine productivity is highly seasonal due to
monsoon-driven oceanographic processes, while extensive coral reef, mangrove, and seagrass
ecosystems provide disproportionately high ecosystem services and blue carbon storage. At the same
time, dependence on small-scale fisheries, informal coastal livelihoods, fragmented governance, and
limited underwater monitoring infrastructure constrain evidence-based marine management.
Conventional economic accounting fails to capture these dynamic ecological processes, informal
economic contributions, and rapidly changing ecosystem conditions. Consequently, Blue Economy
Accounting in tropical regions must integrate continuous environmental observations, natural capital
valuation, and adaptive spatial planning within a unified decision-support framework.

This challenge is especially acute because they are increasingly threatened by climate change,
overexploitation, pollution, habitat degradation, and rapid coastal development. (Craig, 2012) Sustainable
development, therefore, requires moving beyond conventional economic accounting towards an
integrated framework that recognises the true value of marine ecosystems and incorporates this value
into policy and investment decisions.

Underwater Domain Awareness (UDA) Framework and
Marine Spatial Planning (MSP)

A prerequisite for effective Blue Accounting is accurate, continuous, and spatially explicit information on
underwater environments. Underwater Domain Awareness (UDA) is fundamental because it provides
that information. UDA enhances conventional maritime awareness below the sea surface by integrating
observations of marine ecosystems, fisheries, oceanographic processes, underwater infrastructure, and
anthropogenic activities. (Das & Bangara, 2019) (Das, 2014) Data from underwater sensors, autonomous
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vehicles, hydrographic surveys, satellite observations, fisheries databases, ocean models, and artificial
intelligence are combined to generate an in-depth understanding of underwater dynamics.

By providing near-real-time information on ecosystem health, fish stock distribution, habitat condition,
pollution events, and climate-induced changes, UDA transforms Blue Accounting from a static inventory
into a dynamic decision-support system. This capability is notably valuable in tropical oceans, where
ecosystems respond rapidly to monsoons, cyclones, coral bleaching, sediment transport, and changing
oceanographic conditions. Rather than relying on periodic surveys, governments can continuously
monitor marine assets through UDA, identify emerging risks, and implement adaptive management
strategies before irreversible damage occurs. (Das, 2023)

The value of Blue Accounting extends beyond environmental reporting. It enables better decisions
across fisheries, tourism, ports, offshore renewable energy, coastal protection, and marine conservation
by providing a common evidence base for evaluating trade-offs between economic development and
ecosystem sustainability. Investors, financial institutions, and development agencies increasingly
demand measurable sustainability indicators before financing blue economy projects. (Asian
Development Bank, 2023) (United Nations Environment Programme Finance Initiative, 2018) Blue
Accounting provides this transparency, improving access to climate finance, blue bonds, and sustainable
investment while lowering long-term environmental and economic risks and strengthening the case for
policy and financing support.

The true transformational potential of Blue Accounting is realised when it is integrated with Marine
Spatial Planning (MSP). MSP allocates marine space among competing uses—including fisheries,
shipping, tourism, offshore energy, conservation, and coastal infrastructure—to maximise ecological,
economic, and social benefits. (I0C- UNESCO, 2021) However, many MSP initiatives rely on fragmented
datasets that insufficiently represent ecosystem functions and the economic value of marine resources.
(Lester et al., 2013)

Integrating Blue Accounting with MSP creates a powerful evidence-based planning framework. Blue
Accounting quantifies marine natural capital, ecosystem services, and sectoral economic performance,
while MSP uses this information to optimise spatial allocation of ocean resources. (Gacutan et.al., 2022)
Together, they enable governments to identify areas suitable for development, prioritise habitats that
require protection, minimise user conflicts, and maximise long-term social benefits. Instead of
responding to ecological degradation after it occurs, planners can anticipate risks, evaluate trade-offs,
and design adaptive governance approaches based on continuously updated information, improving the
quality and defensibility of policy decisions.

Underwater Domain Awareness significantly strengthens this integration by providing the real-time
environmental intelligence required for adaptive Marine Spatial Planning. (Ananthi et al., 2026) (Cathrine,
2024) Rather than relying on static maps, MSP can incorporate near-real-time observations from UDA on
ecosystem condition, biological productivity, underwater infrastructure, and human activities, for tropical
countries facing rapid environmental change and increasing pressure on marine resources, UDA, Blue
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Accounting, and MSP together represent a next-generation decision-support framework for sustainable
ocean governance.

Five Pillars Framework for Blue Accounting

Recognising the need for a comprehensive accounting system customised for tropical maritime nations,
a Blue Economy Accounting (BEA) Framework is proposed that integrates Blue Accounting principles
with an Underwater Domain Awareness (UDA) architecture. The framework uses UDA to support
Modelling and Simulation-based Marine Spatial Planning (MSP), national ocean policies, and sustainable
blue economy investments by linking environmental, economic, social, and governance information
within a single decision-support system.

The proposed BEA framework is organised around five interconnected pillars. The Natural Capital pillar
measures the condition and extent of marine ecosystems and biological resources, including fish stocks,
coral reefs, mangroves, seagrass beds, and marine biodiversity. (Luisetti & Schratzberger, 2023) The
Ocean Economy pillar captures the contribution of ocean-dependent sectors such as fisheries,
aquaculture, shipping, tourism, offshore energy, and marine biotechnology to GDP, employment, trade,
and investment. (UNCTAD, 2025) The Ecosystem Services pillar values benefits often excluded from
conventional accounts, including coastal protection, blue carbon storage, climate regulation, food
provision, and recreation. (Rao etal., 2015) The Social and Equity pillar assesses livelihoods, food
security, employment quality, equitable access to marine resources, and community resilience, ensuring
that blue economy development remains inclusive. Finally, the Governance and Sustainability pillar
evaluates institutional effectiveness, regulatory compliance, marine protected areas, fisheries
management, and policy performance to maintain long-term sustainability. (Mast etal., 2025) (I0C-
UNESCO, 2020)

Unlike existing blue economy accounting approaches, the proposed BEA framework is enabled by UDA
across all five pillars. Continuous underwater observations and integrated data analytics provide a
dynamic information backbone that links ecological, economic, social, and governance indicators within
a single accounting system. (Gacutan et.al., 2022) This enables evidence-based policy, adaptive
management, and periodic assessment of sustainability outcomes, strengthening the framework’s
central purpose.

Implementation ought to follow a phased approach. Countries should first establish standardised
accounting methodologies aligned with international environmental-economic accounting systems while
adapting indicators to local priorities. Investments in underwater observation infrastructure,
interoperable marine data platforms, artificial intelligence, and geospatial analytics are essential for
generating reliable information. Capacity building across government agencies, research institutions,
and coastal communities should accompany these technology-based investments, while stakeholder
participation guarantees transparency and incorporation of local knowledge. (UNESCO, 2026)
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Several challenges remain. Long-term underwater datasets are limited across many tropical countries,
institutional responsibilities are fragmented, and technical expertise in marine data analytics is often
inadequate. Financial constraints additionally restrict investment in monitoring infrastructure. (Frazao
Santos et al., 2021) These limitations can be overcome through regional coordination, phased
implementation, open data standards, public-private partnerships, a modelling and simulation-based
approach (Das, 2014), and sustained investment in capacity development. (UNESCO - I0C, 2021)

Pilot Blue Accounting initiatives in selected ocean sectors can demonstrate how UDA-enabled
accounting supports evidence-based policymaking, sustainable investment, and adaptive marine
governance. Developing sector-specific accounting methodologies for fisheries, coastal tourism, ports,
offshore energy, and ecosystem conservation will provide practical models that can be scaled nationally
and adapted across tropical regions.

Conclusion

Blue Accounting extends beyond conventional accounting to serve as a strategic governance tool for
sustainable ocean management. Integrated with Marine Spatial Planning (MSP) and enabled by the
Underwater Domain Awareness (UDA) framework—particularly through modelling and simulation—it
provides tropical countries with the capability to value marine natural capital, optimise ocean use,
minimise stakeholder conflicts, and balance economic development with ecological sustainability.

By addressing the dynamic ecological processes, climate vulnerabilities, biodiversity richness, and
dependence on coastal livelihoods that characterise tropical marine systems, the proposed framework
provides a region-specific approach to Blue Economy Accounting that supports resilient, evidence-based,
and adaptive ocean governance.

Funding Declaration

The authors received no financial support or funding for the research, authorship, or publication of this
article.

Ethics

This study did not involve human participants, animal experimentation, or the collection of personally
identifiable information. Therefore, formal ethical approval was not required.

Declarations

Consent to Participate:

Not applicable, as the study did not involve human participants or direct data collection from individuals.

Page 9/14



Consent to Publish:

Not applicable. No identifiable individual data, images, or personal information are included in this
manuscript.

Author Contribution

J. Cathrine: Conceptualization, literature review, development of the Blue Economy Accounting
framework, analysis and synthesis of existing blue economy and marine governance frameworks,
preparation of the manuscript, and visualization of the proposed framework.Arnab Das:
Conceptualization, development of the Underwater Domain Awareness framework and its integration
with Blue Accounting and Marine Spatial Planning, critical review of the manuscript, and supervision of
the overall research direction.Both authors: Contributed to the interpretation of the research findings,
refinement of the proposed framework, revision and editing of the manuscript, and approved the final
version for submission.

References

1. Ananthi, M., Lakshmana Kumar, R., Muthu, B., & Punitha, P. (2026). Adaptive marine intelligence and
sensing architecture for autonomous underwater ecosystem monitoring using Al and loT
integration. Intelligent Data Analysis: An International Journal, 30(1), 162-181.
https://doi.org/10.1177/1088467X251339271

2. Asian Development Bank. (2023). Healthy oceans and sustainable blue economies.
https://www.adb.org/what-we-do/topics/environment/healthy-oceans-sustainable-blue-economies

3. Cathrine, J (2024). Developing a Comprehensive Handbook for Marine Spatial Planning in Tropical
Waters. UDA Digest | Maritime Research Center E-magazine

4. Costanza, R., d'Arge, R, de Groot, R,, Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S.,
O'Neill, R. V., Paruelo, J., Raskin, R. G., Sutton, P, & van den Belt, M. (1997). The value of the world's
ecosystem services and natural capital. Nature, 387(6630), 253-260.
https://doi.org/10.1038/387253a0

5. Craig, R. K. (2012). Marine biodiversity, climate change, and governance of the oceans. Diversity,
4(2), 224-238. https://doi.org/10.3390/d4020224

6. Das, A. (2023). Strategic Security @100 — A New Perspective Based on the Underwater Domain
Awareness (UDA) Framework for the Tropical Waters of the Indo-Pacific Strategic Space. UDA
Digest | Maritime Research Center E-magazine

7. Das, A. (2014). Underwater Domain Awareness Framework. UDA Foundation.
https://udafoundation.in

8. Das, A., & Bangara, S. (2019). Underwater domain awareness and acoustic capacity building: A
maritime security perspective in the Indian Ocean Region. Bharat Shakti.

Page 10/14



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

https://bharatshakti.in/underwater-domain-awareness-and-acoustic-capacity-building-a-maritime-
security-perspective-in-the-indian-ocean-region/

. European Commission. (2021). Communication on a new approach for a sustainable blue economy in

the EU: Transforming the EU's blue economy for a sustainable future (COM(2021) 240 final).
https://eur-lex.europa.eu

Food and Agriculture Organisation. (2022). Blue transformation roadmap 2022-2030. FAO.
https://www.fao.org/blue-transformation

Gacutan, J., Galparsoro, |., Pinarbasi, K., Murillas, A., Adewumi, . J., Praphotjanaporn, T., Johnston, E.
L., Findlay, K. P, & Milligan, B. M. (2022). Marine spatial planning and ocean accounting: Synergistic
tools enhancing integration in ocean governance. Marine Policy, 136, 104936.
https://doi.org/10.1016/j.marpol.2021.104936

Global Ocean Accounts Partnership. (2022). Technical guidance on ocean accounting.
https://oceanaccounts.org

Government of India, Ministry of Earth Sciences. (2021). Draft Blue Economy Policy for India.
https://moes.gov.in

Halpern, B. S., Longo, C., Hardy, D., McLeod, K. L., Samhouri, J. F.,, Katona, S. K., Kleisner, K., Lester, S.
E., O'Leary, J., Ranelletti, M., Rosenberg, A. A., Scarborough, C., Selig, E. R., Best, B. D., Brumbaugh, D.
R., Chapin, F. S., Crowder, L. B., Daly, K. L., Doney, S. C,, ... Fujita, R. (2012). An index to assess the
health and benefits of the global ocean. Nature, 488(7413), 615-620.
https://doi.org/10.1038/nature11397

Intergovernmental Oceanographic Commission—UNESCO. (2020). Global Ocean Science Report
2020: Charting capacity for ocean sustainability. UNESCO Publishing.

Lester, S. E., Costello, C., Halpern, B. S., Gaines, S. D., White, C., & Barth, J. A. (2013). Evaluating
trade-offs among ecosystem services to inform marine spatial planning. Marine Policy, 38, 80—-89.
https://doi.org/10.1016/j.marpol.2012.05.022

Lopez-Rivas, J. D, & Cérdenas, J. (2024). What is the economic value of coastal and marine
ecosystem services? A systematic literature review. Marine Policy, 161, 106033.
https://doi.org/10.1016/j.marpol.2024.106033

Luisetti, T., & Schratzberger, M. (2023). Including biological diversity in natural capital accounts for
marine biodiversity conservation and human well-being. Biodiversity and Conservation, 32, 405-413.
https://doi.org/10.1007/s10531-021-02342-0

Mast, A., Gill, D., Ahmadia, G. N., Darling, E. S., Andradi-Brown, D. A., Geldman, J., Epstein, G., &
MacNeil, M. A. (2025). Shared governance increases marine protected area effectiveness. PLoS
ONE, 20(1). https://doi.org/10.1371/journal.pone.0315896

Ministry of Ports, Shipping and Waterways, Government of India. (2015). Sagarmala: National
Perspective Plan. SAGARMALA | Ministry of Ports, Shipping and Waterways

Page 11/14



21. Narayan, S., Beck, M. W., Wilson, P, Thomas, C. J., Guerrero, A., Shepard, C. C., Reguero, B. G., Franco,
G., Ingram, J. C., & Trespalacios, D. (2015). The value of coastal wetlands for flood damage
reduction in the northeastern USA. Ecosystem Services, 11,95-105.
https://doi.org/10.1016/j.ecoser.2014.11.005

22. Natural Capital Coalition. (2016). Natural Capital Protocol.
https://naturalcapitalcoalition.org/protocol

23. OECD. (2016). The ocean economy in 2030. OECD Publishing.
https://doi.org/10.1787/9789264251724-en

24. Rao, N. S., Ghermandi, A., Portela, R., & Wang, X. (2015). Global values of coastal ecosystem
services: A spatial-economic analysis of shoreline-protection values. Ecosystem Services, 11, 95—
105. https://doi.org/10.1016/j.ecoser.2014.11.011

25. TEEB. (2010). The economics of ecosystems and biodiversity: Ecological and economic foundations.
Earthscan. https://teebweb.org

26. UNCTAD. (2025). Global Trade Update (June 2025): Sustainable ocean economy.
https://unctad.org/publication/global-trade-update-june-2025-sustainable-ocean-economy

27. United Nations. (2015). Transforming our world: The 2030 Agenda for Sustainable Development
(A/RES/70/1). https://sdgs.un.org/2030agenda

28. United Nations, European Commission, Food and Agriculture Organisation, International Monetary
Fund, Organisation for Economic Co-operation and Development, & World Bank. (2021). System of
Environmental-Economic Accounting—Ecosystem Accounting (SEEA EA). United Nations.
https://seea.un.org/ecosystem-accounting

29. United Nations Environment Programme. (2023). Inclusive Wealth Report 2023. Cambridge
University Press. https://www.inclusivewealthindex.org

30. United Nations Environment Programme Finance Initiative. (2018). The Principles for Sustainable
Blue Economy Finance. https://www.unepfi.org/blue-finance/the-principles/

31. UNESCO. (2026). Marine spatial planning and Indigenous knowledge.
https://www.unesco.org/en/links/msp

32. UNESCO Intergovernmental Oceanographic Commission. (2021). Marine Spatial Planning Global
International Guide. https://www.mspglobal2030.org

33. Wielgus, J., Grasso, M., Colgan, C., Zhuang, J., Siegel, S. C., Conran, J., & Wodajo, T. (2025). Natural
capital considerations for an extension of the U.S. Marine Economy Satellite Account. Studies in
Income and Wealth. https://doi.org/10.3386/w31108

34. World Bank. (2019). PROBLUE: Supporting integrated and sustainable economic development in
healthy oceans. https://www.worldbank.org/problue

Figures

Page 12/14



AcousticiCapacity;and
Capability/Building

Figure 1

Underwater Domain Awareness (UDA) framework cube, Source: Maritime Research Center
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THE FIVE PILLARS OF BLUE ACCOUNTING

An Integrated Framework for a Sustainable Blue Economy

Blue Accounting provides a holistic measurement of ocean wealth by integrating environmental, economic,
social, and governance dimensions to support informed decision-making and sustainable ocean management.

o NATURAL CAPITAL

Measures the ocean’s
natural assets and their
ecological health.

e OCEAN ECONOMY

Captures the economic value
generated from ocean-based
sectors and industries.

o ECOSYSTEM SERVICES

Quantifies the direct and
indirect benefits provided by
marine ecosystems.

SOCIAL & EQUITY
DIMENSION

Evaluates the human and
social dimensions of the
blue economy.

GOVERNANCE &
SUSTAINABILITY

Assesses the effectiveness of
institutions, policies, and
sustainability mechanisms.

KEY INDICATORS

Habitat extent (coral reefs,
mangroves, seagrass)

Biodiversity indices

Ecosystem health
(e.g., coral bleaching,
water quality)

The foundation of
ocean wealth

Biomass levels (e.g., fish stocks) |

KEY INDICATORS
* GDP contribution
* Employment generation
* Revenue and value added
* Trade and export value

* Investment in blue sectors

Driving sustainable
economic prosperity

KEY INDICATORS
Coastal protection
¢ Carbon sequestration (blue carbon)
Food provision
Climate regulation
Recreational and cultural value

¢ Economic savings from
disaster mitigation

Nature’s services,
societal benefits

3

KEY INDICATORS
Livelihood dependency
Food security
Employment quality
Income distribution
Gender inclusion
Access to marine resources

Indigenous and community
rights

Inclusive growth for
people and communities

Together, these five pillars create a comprehensive accounting system that values our oceans,
supports balanced decisions, and ensures a thriving ocean for future generations.

Figure 2

Five Pillars of Blue Accounting, Source: Maritime Research Center, Pune
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KEY INDICATORS
Policy and regulatory
frameworks
Compliance and enforcement

Marine protected area
coverage

Governance effectiveness
Institutional capacity
Sustainability performunce

Strong governance for
long-term sustainability




