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Abstract
What are the key recommendations for the Group of 20 (G20) to fulfill
the global potential of blue carbon, marine and coastal ecosystems as
nature-based solutions for emissions reduction, disaster risk reduction
and socio-economic benefit provision? The G20 should rejuvenate
legal and policy frameworks to conserve and restore marine
biodiversity and coastal ecosystems; promote effective community
and indigenous peoples engagement and incentive-based approaches
that ensure tenurial security and equitable benefit sharing in blue
carbon, marine and coastal ecosystem governance; acknowledge the
important role of collaborative science and innovation to bolster
science-based decision making for ocean-based climate actions,
including on marine protected area (MPA) management; promote a
blended-finance approach to close the financing gap on marine and
coastal conservation to deliver on the United Nations Sustainable
Development Goals (SDGs) and other climate targets; and, finally,
enhance cooperation and collaboration within the G20 on committing
to treaties and regulations that promote ocean-based climate change
mitigation and resilience.
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Challenges
Analysis has shown significant potential that the ocean holds to support global efforts in
reducing greenhouse gas emissions and bolstering climate resilience. Blue carbon
ecosystems (BCE) such as mangrove1 and seagrass could annually store 10 times more
carbon than terrestrial ecosystems per hectare (McLeod et al., 2011). Ocean-based mitigation
options could reduce global greenhouse gas (GHG) emissions by nearly 4 billion tonnes of
carbon dioxide equivalent (CO2e) per annum in 2030 and by more than 11 billion tonnes per
annum in 2050, relative to projected business-as-usual (BAU) emissions. Reductions of this
magnitude are larger than the emissions from all current coal fired power plants worldwide
(Hoegh-Guldberg et al., 2019). Meanwhile, economic benefits provided by the oceans, such
as fisheries and tourism, support the livelihoods of more than 3 billion people worldwide
(Konar, Ding, and Teleki 2020).
Yet, as the World Meteorological Organisation’s State of the Global Climate report on May 18,
2022 confirmed: greenhouse gas concentrations, sea levels, ocean temperature, and
acidification reached new highs in 2021. These affect social and livelihood resilience within
the marine and coastal ecosystems. Today, around 250 million people are vulnerable to
coastal flooding (Kulp and Strauss, 2019). Also, the annual global cost of climate change
impacts on fisheries and marine tourism may reach up to US$146 billion by 2050 (Noone et
al. 2013). Sustainable marine and coastal management will require an aligned vision of
ecosystem protection, economic activities and equitable prosperity (Winther et al., 2020).
There are multiple opportunities for ocean-based climate action which also provide wider
societal benefits. Among them are the protection, conservation and restoration of marine and
coastal ecosystems, and a dietary shift to sustainably-harvested and low-carbon forms of
ocean-based protein. Conservation and restoration of coastal and marine ecosystems have
an annual mitigation potential of 0.32-0.89 GtCO2e by 2030 (Hoegh-Guldberg et al., 2019).
Every US dollar invested in mangrove conservation and restoration generates US$3 of
ecological, economic, and social benefits (Konar and Ding, 2020). Meanwhile, the oceanderived food production and dietary shift toward sustainably-harvested and low-carbon
ocean-based proteins have further potential to reduce 0.34-0.94 GtCO2e of emissions (Hoegh-
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Until 2016, according to Global Mangrove Watch (https://www.globalmangrovewatch.org/), G20 Member
States (excluding European Union) contained approximately 60 thousand km2 of mangroves – 46 percent of
global mangrove areas.
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Guldberg et al., 2019). Every US$1 invested in increasing production of sustainably sourced
ocean-based protein can yield US$10 in benefits (Konar and Ding, 2020).
Globally, less than 17 percent of land and 8 percent of the ocean are protected, falling short
of the multilaterally agreed Aichi Biodiversity Target 11 (Bingham et al., 2021). Also, efforts to
protect BCE, marine and coastal ecosystems through marine protected areas (MPAs)
establishment are still lacking—currently around 42 percent of all remaining mangroves fall
within legally designated protected areas, albeit recognising that the levels of actual
protection these provide can be variable (Spalding et al., 2021). Protecting at least 30
percent of ecologically important marine and coastal areas can allow these ecosystems to
thrive (Baillie and Zhang, 2018; Dinerstein et al., 2019). Although marine reserves are no
panacea for the ocean’s problems, they provide outstanding ecological and economic
benefits within and beyond their boundaries (Sala and Giakoumi, 2017).
Realising these benefits, by sustainably governing marine and coastal areas and ecosystems,
requires action on five key challenges:
1. Vague legal and policy frameworks in protecting marine and coastal ecosystems.
Despite continuing marine habitat loss and degradation driven by anthropogenic
pressures, most countries have not specifically classified BCE and coastal ecosystems
as fragile and threatened ecosystems in their legal framework. Moreover, overlapping
authorities in coastal management and unclear institutional arrangements challenge
protection, monitoring and restoration efforts.
2. Restrictive BCE and coastal ecosystems governance. The absence of indigenous
people and local communities’ (IPLCs) genuine participation in decision-making is still
prevalent. Therefore, inclusive governance, which robustly incorporates the voices of
different stakeholders particularly IPLCs, and gives them a lead role in governance, is
essential. As critical actors, IPLCs should be ensured of their rights – especially their
rights to receive equitable benefits from environmental protection efforts and tenurial
security. Unresolved tenurial issues can hamper communities in protecting BCE and
coastal ecosystems from gaining financial benefits. The latter will also underpin an
effective BCE protection, as evident in India’s Sundarbans Mangrove Restoration and
Ecuador’s Socio Bosque programme, among others.
3. Limited application of data and science to support policymaking processes on BCE,
coastal ecosystems and marine biodiversity. There are limited available data related
to governing marine and coastal ecosystems – such as on the health of BCE and
coastal ecosystems, impact and management of protected areas, and fisheries
monitoring. Greater availability of reliable data, and data-driven innovative solutions,
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are necessary to strengthen policies towards achieving Aichi Biodiversity targets and
United Nations Sustainable Development Goals (SDGs).
4. Insufficient capital mobilisation to support marine and coastal management. Resource
availability is key to fully realising the oceans as nature-based solutions for climate
change. However, the amount of marine and coastal conservation finance available is
currently insufficient to efficiently protect and restore the ecosystems. Countries must
explore innovative financial mechanisms and enhance the adoption of available
funding.
5. Limited international collaboration to achieve ocean-based climate change mitigation
and resilience at scale. The global governance of sustainable fisheries, marine
protection and blue carbon, requires global cooperation. From promoting BCE as a
nature-based solution (NbS) to climate change, up to ensuring sustainable fisheries
production – countries need to find mechanisms of collaboration for advancing these
measures.
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Proposal
To meet these challenges, following the framework from Transformations for a Sustainable
Ocean Economy report2 outlined in Appendix 1, we recommend that G20 leaders in Bali
commit to the following five things:
1. REJUVENATE THE LEGAL AND POLICY FRAMEWORKS TO CONSERVE AND
RESTORE MARINE BIODIVERSITY AND COASTAL ECOSYSTEMS.
The G20 needs a strong political will to double down on ambitions to protect BCE and other
aspects of marine biodiversity that are critical (Gutes, 1996; Ekins, 2003). As the health of
BCE, marine and coastal ecosystems functions are consistently threatened (Crain et al. 2009),
pushing the urgency for effective protection is needed through strengthening legal and policy
frameworks. Statutory laws should be utilised to overcome gaps in constitutions that do not
recognise these ecosystems as “fragile and threatened”. Such protection can be done through
regulating MPAs as a primary tool of marine conservation, in which strict nature reserves and
wilderness areas (defined by IUCN Category Ia-b) are by far the most effective types.
All G20 countries have significant coastal and marine ecosystems, with members covering
large parts of the world’s BCE. Five of the biggest mangrove countries in the G20 alone
account for 49 percent of the total global mangroves. The G20 has also been instrumental in
creating agendas for global action on protecting marine and coastal ecosystems – for
instance, the G20 Action Plan on Marine Litter adopted in 2017 has led to enhanced
international action on plastics with EU countries, Indonesia, and Canada, among others.
To enhance BCE, marine and coastal protection, the G20 Bali Summit should encourage
rejuvenated national legal frameworks that accommodate:
1. Recognition of BCE, marine and coastal ecosystems as “fragile and threatened”
ecosystems. Consequently, BCE, marine and coastal ecosystems should utilise MPA
and protected forests as conservation tools. BCE, marine and coastal ecosystems
should be further managed using spatial planning based on the Integrated Coastal
Zone Management (ICZM) criteria. These criteria include (i) using non-sectoral and
ecosystem approaches, (ii) employing a multidisciplinary and holistic system
perspective, and (iii) providing a mechanism to reduce or resolve conflicts (Post and

2

The report can be checked as follows: https://oceanpanel.org/ocean-action/files/transformationssustainable-ocean-economy-eng.pdf
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Lundin, 1998). In areas where IPLCs heavily rely on BCE, marine and coastal
ecosystems for their livelihoods, MPA measures should fully accommodate their
primary sustainable use of the resources.
2. Institutional arrangements for BCE, marine and coastal ecosystems management that
define distinct roles, functions, tasks and responsibilities among relevant institutions.
Coordination mechanisms among cross-sectoral institutions should also be laid out.
In this regard, institutional arrangements should ensure clarity in administering coastal
ecosystems through developing effective mechanisms for cross-cutting coordination,
such as Indonesia (BRGM3) which optimises the role of a national coordinating
ministry .
3. Instruments that provide (a) access to IPLCs to manage and utilise coastal resources
without degrading the health of those ecosystems; and (b) guidance on carbon finance
and investment.
4. Well-regulated and transparent decision-making processes on coastal management
for all stakeholders, particularly IPLCs.
5. Improvements in monitoring, management and surveillance capacities. Enforcement
officers should possess the ability to promptly detect violations before damage occurs,
followed by the ability to respond to and punish the perpetrators.
Promoting policy initiatives in addition to the significant roles of constitutional and legal
frameworks is needed to protect coastal ecosystems. The G20 should promote policy
initiatives that accelerate practical actions to rehabilitate, restore and conserve coastal
ecosystems with meaningful IPLCs’ engagement—such as in Indonesia, through its
established mangrove and peatland agency (BRGM). Further, this policy brief encourages G20
members to include blue carbon in their nationally determined contributions (NDCs) and
biodiversity targets.

3

BRGM stands for Badan Restorasi Gambut dan Mangrove (Peatland and Mangrove Restoration Agency)
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2. PROMOTE EFFECTIVE COMMUNITY AND IPLCS ENGAGEMENT AND
INCENTIVE-BASED APPROACHES THAT ENSURE TENU RIAL SECURITY AND
EQUITABLE BENEFIT SHARING IN BLUE CARBON, MARINE AND COASTAL
ECOSYSTEM GOVERNANCE.
Experience in various countries show that community-based BCE and coastal ecosystems
protection initiatives with support from the government can strengthen social and ecological
resilience (Herr et al., 2017; Wylie et al., 2016). The role of communities, particularly the IPLCs
in stewardship of BCE, marine and coastal ecosystems should be strengthened. BCE, marine
and coastal ecosystem management should be inclusive, reflecting principles of local
wisdom, equity and gender. Several studies have shown the importance of local ecological
knowledge in influencing local capacity to sustainably manage coastal resources and achieve
conservation goals (Carrasquilla-Henao et al., 2019; Berkstorm et al., 2019). Together with
civil societies and indigenous peoples, governments should also ensure meaningful and
effective engagement of IPLCs from conservation planning to benefit sharing. A step that can
be taken to ensure the feasibility of IPLCs’ participation in the decision-making process is
through reviewing existing legislation and policies, and removing systemic barriers.
G20 leaders should agree to strengthen the tenurial security of communities protecting BCE,
marine and coastal ecosystems. Addressing the tenure rights of local communities and
indigenous peoples is critical when developing genuine, equitable and sustainable safeguards
for BCE, marine and coastal ecosystems. The lack of clear tenure rights has been stated to
directly influence community engagement in conservation governance and hampers the
implementation, monitoring and enforcement of benefit-sharing schemes (Davis and
Goldman, 2017). Providing formal recognition of communities’ rights ensures access to
equitable benefit sharing and empowers local communities to manage their resources.
Addressing tenure may start with informal institutions through evaluation of local tenure
setting, aiming to identify sources of insecurity, conflict and inequality (Robinson et al., 2017).
Investment is needed to enhance government capacity to implement land tenure reforms and
make documentation systems affordable and accessible (Robinson et al., 2017).
G20 countries should adopt legal instruments providing access and custody for local
communities to manage BCE, marine and coastal ecosystems. Best practices of such legal
instruments can be found in the Sustainable Use Agreements and Mangrove Custody
(AUSCM) policy in Ecuador (Lopez-Rodriguez, 2021), and social forestry schemes in
Indonesia (Erbaugh, 2019). The AUSCM policy in Ecuador grants mangrove concessions to
local stakeholders to sustainably utilise and monitor mangrove forest resources. Under this
policy, mangrove custodians are also given incentives from mangrove protection and
management efforts. Social forestry in Indonesia grants rights for communities to use,
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manage and benefit from forests and their resources. Community forests (hutan
kemasyarakatan) as one of the social forestry forms, supports the livelihoods of local
communities by providing access to produce mangrove-based services and products.
Effective facilitation by governments in providing financial benefits for communities
protecting BCE, marine and coastal ecosystems should be carefully planned. Benefit-sharing
processes should start with determining the system, form and amount of benefits together
with the communities. Benefits received by communities that protect ecosystems should be
fair and equitable to their efforts of conservation. In ensuring equity, there is a need for careful
assessment of the costs and benefits of the beneficiaries that can be carried out by scientific
stakeholders.
3. ACKNOWLEDGE THE IMPORTANT ROLE OF COLLABORATIVE SCIENCE
AND INNOVATION TO BOLSTER SCIENCE -BASED DECISION MAKING FOR
OCEAN-BASED CLIMATE ACTIONS, INCLUDING ON MPA MANAGEMENT.
During the G20 Osaka Summit in 2019, leaders committed to among other things fostering
innovation in climate-resilient development, especially through nature-based solutions and
indigenous knowledge. However, the commitment fell short of highlighting the role of
innovation in the coastal and marine sciences in advancing innovation. Further, six countries
did not achieve full compliance with the commitment (Lopez and Popova, 2020).
To advance ocean-based solutions to mitigate climate change threats (e.g., loss of
biodiversity) and increase the resilience of coastal communities, scientists require data and
partnerships to conduct research on carbon-rich, coastal and marine ecosystems (the
National Academies of Science, Engineering and Medicine, 2002; Lemieux, et al., 2018). To
achieve this goal, the UN Decade of Ocean Science was launched in 2021 to improve
international ocean science collaboration. To build on the momentum of the launch and
ensure tangible scientific output that supports decision making and policy, each G20 member
should acknowledge the important role of collaborative science and innovation in creating
climate change mitigation and resilience policies and solutions. For example, countries
should include this in their national research agenda and international research partnerships
to improve the collective understanding on:
1. Proper MPA definitions, targets, design and implementation. The different definitions
of MPAs can lead to confusion amongst stakeholders, scientists and policymakers,
especially because most global MPAs have different zones, from no-take zones to
limited-use access. Using a science-based approach to determine the level of
protection needed to achieve biodiversity and climate change resilience and mitigation
goals can help stakeholders achieve a united front on what the definition and targets
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of MPAs are. Scientific rationales can bolster and amplify the definition of protected
areas to include sustainable use, as defined by the Convention for Biological Diversity
at other international meetings such as the UN Conference of Parties and can help to
standardise the global MPA goals and approaches. A united front can encourage
other countries to adopt the same definition to ensure that future biodiversity targets
have comparable and quantifiable metrics.
2. Best practices for the integration of local ecological knowledge into MPA,
management of carbon-rich ecosystems and fishery data collection.
3. Advancing sustainable fisheries management through novel ways to collect data on
and monitor global fisheries, quantifying the impact of MPAs on fisheries biomass
through larva seeding or spillover, and innovative collaborative data-collection and
research are needed to conduct stock assessments and determine the most socioeconomically viable approach to rebuilding global fish stocks.
4. Development and use of natural capital accounts (NCAs) to inform the decisionmaking process on carbon-rich ecosystems and MPAs through quantifying the
potential for carbon storage and economic valuation of MPAs, conducting socioeconomic analysis of MPAs and other fishery management strategies; determining
baseline biodiversity as a benchmark to assess the impact of different MPA and fishery
policy interventions.
5. Improvements in data-sharing, increasing database interoperability and international
scientific collaboration .
While the list of research needs is not exhaustive, a targeted approach to answer some of the
most pertinent scientific questions of MPAs and sustainable fisheries can reduce
uncertainties in decision making and build a more science-based marine conservation
approach.
4. PROMOTE A BLENDED-FINANCE APPROACH TO CLOSE THE FINANCING
GAP IN MARINE AND COASTAL CONSERVATION TO DELIVER ON THE
SDGS AND OTHER CLIMATE TARGETS.
Analysis suggests that to achieve SDG 14 (Life below water) targets by 2030, US$174.52
billion per year is required for ocean conservation. Currently, only $25.5 billion is spent
annually and therefore, there is a funding gap of $149.02 billion per year for ocean
conservation (Johansen and Vestvik, 2020).
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In line with the funding gap, G20 countries must then continue their compliance in mobilising
blended finance for climate change (Lopez and Popova, 2020) by fostering innovative
financing tools to conserve marine and coastal ecosystems. For instance, Mexico
implements risk insurance (The Nature Conservancy, 2020) to conserve Mesoamerican coral
reefs; while mangrove-based carbon credits (Dwyer, 2021) are developed in Colombia to fill
conservation budget gaps. Other sources include blue bonds, trust funds and debt-for-nature
swaps. The G20 could promote further resource allocation to support sustainable seafood
production and blue carbon conservation and restoration – which will make valuable
investments given their high benefit-cost ratios (Konar and Ding, 2020). The G20 should
further mainstream the urgency for filling the ocean finance gap within international fora, such
as the COP – which will provide the basis for stronger resource mobilisation.
Applying blended mechanisms could minimise investment risks. However, information on
available funding resources for oceans are largely fragmented; efforts to measure country
progress on fund utilisation are limited; and there is lack of standardised methodology in
estimating blue carbon offsets, and limited policy in mitigating long-term investment
uncertainty on blue carbon (Vanderklift et al., 2019).
To stimulate blended-finance adoptions, G20 countries should: 1) access existing funds
supporting oceans sustainability; 2) initiate a database of financial sources which supports
coastal, blue carbon, and MPA management that is accessible for member countries; 3)
develop a mechanism for tracking country commitments on sustainable oceans and the
required financial targets – allowing for cross-country comparison and informing investment
decisions; 4) establish policy to ensure high-quality blue carbon credits that safeguards
coastal biodiversity and communities while upholding transaction integrity – Indonesia,
holding the G20 presidency in 2022 and leading with a 600,000-hectare mangroverestoration project (ANTARA, 2021), could further promote this.
5. ENHANCE COOPERATION AND COLLABORATION WITHIN G20 ON
COMMITTING TO TREATIES AND REGULATIONS THAT PROMOTE OCEAN BASED CLIMATE CHANGE MITIGATION AND RESILIENCE.
The cooperative measures should include, among other things, global fisheries governance
and advancing blue carbon as a nature-based solution for climate change. Cooperation can
take many different forms.
For example, it is imperative that G20 countries commit to implementing the recent World
Trade Organisation (WTO) agreement on fisheries subsidies. In June 2022, after two decades,
the WTO finally agreed on banning subsidies that contribute to illegal, unreported and
unregulated (IUU) fishing on the high seas and overfished stocks. Further, to secure legal and
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sustainable global seafood supplies, countries must champion seafood products from
traceable and sustainably managed fisheries. The seafood industry is a global network of
suppliers and buyers, requiring cooperation on a global scale. One method to achieve this
goal is by ratifying the Agreement on Port State Measures (PSMA) – a treaty that allows
signatory countries to block vessels carrying illegal fish from docking in their territories. To
advance this initiative, four out of five tuna Regional Fisheries Management Organisations
(RFMOs) implemented measures aligned with the PSMA. However, the PSMA can only be
successful in deterring illegal seafood from the supply chain if most port countries ratify the
agreement. Operational, informational and implementation gaps of this treaty and RFMO
measures have lessened the efficacy of the treaty (ISSF, 2020).
Several members of the G20, such as Saudi Arabia, India, Argentina, Brazil, Mexico, Germany,
Italy and China are still not signatories of the PSMA (FAO, n.d.) while the remaining G20
members have ratified or accessioned to the treaty. In 2019, members of the High-Level Panel
for a Sustainable Ocean Economy together with the Seafood Business for Ocean Stewardship
appealed to G20 governments to help deter IUU fishing by becoming parties of the PSMA.
Sustainable seafood has not been central to G20 discussions surrounding climate change.
However, the top two seafood producer (China and Indonesia) and top two seafood importers
(EU and US) globally are members of the G20. Commitments from G20 members to agree on
producing and sourcing legal seafood could be transformative for climate change resilience.
Beyond fisheries – as a collective, G20 countries are faced with the responsibility and
opportunity for creating scientific and regulatory impacts on the governance of blue carbon,
coastal and marine ecosystems. Each pillar is critical to bolstering better governance of these
ecosystems and must also be considered by G20 members as they discuss climate change
resilience and adaptation commitments. G20 members have also agreed to adopt the
UNFCCC Glasgow Climate Pact in 2021 which, among other things, emphasises the
importance of conserving and restoring marine ecosystems while ensuring social and
environmental safeguards. In line with the pact, discussions on blue carbon as an imperative
nature-based solution should thus be continually promoted by the G20 countries both within
the G20 Summit and other relevant forums – including on how BCE protection can be
financially compensated and provide equitable benefits for local communities.
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Appendix
Appendix 1. About the Transformations for a
Sustainable Ocean Economy
Transformations for a Sustainable Ocean Economy is a document denoting the commitment
of 14 heads of state and government which are the members of the High Level Panel for a
Sustainable Ocean Economy (the Ocean Panel). These countries represent people from
across all ocean basins, nearly 40 percent of the world’s coastlines and 30 percent of
exclusive economic zones. At its foundation, heads of state and government are setting a
goal to achieve 100 percent sustainable ocean management of areas within national
jurisdiction, guided by Sustainable Ocean Plans, by 2025, and to support a global target to
protect 30 percent of the ocean by 2030 – which a growing body of science is indicating is
the engine for ocean replenishment. This commitment is paired with a set of bold, yet
pragmatic recommendations to transform how to protect and use the ocean and ultimately
manage humanity’s impacts on it.

The Transformations set out 5 key areas4: Ocean Wealth, Ocean Health, Ocean Equity, Ocean
Knowledge and Ocean Finance. The following table summarizes the link between each key
area with the key aspect of the recommendations in this brief, as elaborated in the Proposal
section.

4

https://www.oceanpanel.org/ocean-policy
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Transformation Areas

Key proposal for G20

Ocean Wealth

Enhance cooperation and collaboration
within G20 on committing to treaties and
regulations that promote ocean-based
climate resilience, including sustainable
fisheries governance.

Ocean Health

Rejuvenate the legal and policy
frameworks to conserve and restore
marine
biodiversity
and
coastal
ecosystems.

Ocean Equity

Promote effective community and
Indigenous Peoples engagement and
incentive-based approaches that ensure
tenurial security and equitable benefit
sharing in blue carbon, marine and
coastal ecosystem governance.

Ocean Knowledge

Acknowledge the important role of
collaborative science and innovation to
bolster science-based decision making
for
ocean-based climate
actions,
including on MPA management.

Ocean Finance

Promote blended finance approach to
close the financing gap on marine and
coastal conservation to deliver on the
Sustainable Development Goals (SDGs)
and other climate targets.
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