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Executive Summary

® Current commitments in Nationally Determined
Contributions (NDCs) are not sufficient to limit global
atmospheric temperature rise to 1.5°C. Recent reports from
the Intergovernmental Panel on Climate Change (IPCC) have
made clear that significantly strengthened mitigation efforts
are essential.

® Aglobal temperature increase of even 1.5°C will have
serious consequences for the ocean beyond those already
being seen. Stronger action to mitigate greenhouse gas
(GHG) emissions is a global imperative that will require an
inclusive approach across the whole of the global economy.

® Despite being heavily impacted by climate change, the ocean
and ocean economy can also contribute to global efforts
to limit warming. The potential of the ocean as a source
of opportunities for mitigation is not limited to its natural
ecosystems but extends to the ocean economy, including
transport, energy, and food production.

® This guide presents a set of options for ocean-based
sectoral mitigation targets, policies, or measures for
countries to include in new or updated NDCs. It also includes
a set of options for ocean-based adaptation measures for
those countries that continue to include an adaptation
component in their NDCs.

® The opportunities for ocean-based climate action identified
in this guide are drawn from four ocean-based subsectors
that show the greatest mitigation potential while also
delivering significant cobenefits: marine conservation
(coastal and marine ecosystem restoration and protection),
oceanic and coastal fisheries, marine transport, and ocean-
based renewable energy.

® Forisland and coastal countries, ocean-based mitigation
action can help to further increase economy-wide ambitions
by providing additional means of reducing emissions or
enhancing natural ocean-based sinks.

® (Ocean-based climate action must be accompanied by deep
cuts in emissions across terrestrial GHG sources, including
measures to phase out fossil fuels, create sustainable food
systems, and increase carbon sequestration and storage in
forests and other natural ecosystems.

Increased atmospheric carbon dioxide (CO,) and an atmo-
spheric temperature increase of even 1.5°C will have
serious consequences for the health of the ocean and the
communities and economies that rely on it (IPCC 2019).
More than 600 million people (approximately 10 percent of the
world's population) live in coastal areas that are less than 10
meters above sea level, and nearly 2.4 billion people (or about
40 percent of the world's population) live within 100 kilometers
(km) (60 miles) of the coast (UN Sustainable Development
Knowledge Platform 2017). More than 3 billion people depend
on fish as a primary source of daily protein, and millions more
look to the ocean economy as a source of their livelihoods. Even
without climate change, the ocean and ocean economy are at
risk—critical habitats such as mangroves and coral reefs are
disappearing at an alarming rate; over 90 percent of the world's
fisheries are overfished or maximally sustainably fished (FAO
2020); and pollution, such as plastic and chemicals, shows no
sign of abating. Climate change and acidification resulting from
CO, emissions will only compound this crisis.

It is abundantly clear that stronger action to mitigate
GHG emissions is a global imperative that will require an
inclusive approach across the whole of the global econ-
omy. The Special Reports from the IPCC on Global Warming

of 1.5°C and the Ocean and Cryosphere in a Changing Climate
confirmed that current efforts, as expressed in Nationally
Determined Contributions (NDCs), are inadequate (IPCC 2019).
To date, much of the attention in the international climate effort
has been directed to the role of land-based sources of emis-
sions and sinks.

The ocean and its coastal regions offer a range of cur-
rently underutilized opportunities and innovations for
countries to consider when enhancing their national
climate ambition and actions to ensure the goals of the
Paris Agreement are met. In addition to the reductions that
must be achieved from land-based economic sectors, ocean-
based climate action can play an important role in a country’s
efforts to decarbonize its economy. Many islands and coastal
countries that depend heavily on their marine natural resources
have emphasized the importance that ocean-based climate
action (both mitigation and adaptation) can play as a strategic
consideration in achieving resilient economies, food supply
chains, and energy security.

2 * Enhancing Nationally Determined Contributions: Opportunities for Ocean-Based Climate Action



Including ocean-based sectoral targets, policies, and
measures in new or updated NDCs can be used strategi-
cally as a clear signal to investors (public and private) to
direct global financial flows to accelerate transition of
the ocean economy. NDCs can act as roadmaps for domestic
and international private and public funding to catalyze holistic
investment into actions that will reap both short- and long-
term economic, social, and environmental benefits for national
economies. Because NDCs encompass countries’ short-term
mitigation and adaptation priorities, they can be useful tools

to promote alignment in investment with national, long-term
priorities for the marine environment and land-ocean interface.
Such alignment can better facilitate sector-coupling solutions,
such as the development of ocean-based renewable energy
that also supports the development of zero-emission fuels
necessary for decarbonization of marine transport and avoids
investment in stranded assets.

This guide presents a suite of ocean-based mitigation and
adaptation options for governments to consider in developing
new or updated NDCs. The options identified in this guide do
not prescribe whether or not a country chooses its NDC as the
vehicle for its Adaptation Communication, and can have equal
relevance for countries as they consider their adaptation priori-
ties and plans through other national and local adaptation plan-
ning processes such as National Adaptation Plans (NAPs). This
guide supplements, as a sector module, the overarching guide,
Enhancing NDCs: A Guide to Strengthening National Climate
Plans by 2020 (Fransen et al. 2019) and will assist countries in
enhancing their climate goals with clearer and more tangible
ocean-based mitigation and adaptation targets, policies, and
measures. NDC enhancement guide sector modules are also
available for power, transportation, agriculture and food, forest
and land-use, and short-lived climate pollutants.

The guide may also provide relevant insights into options

for a sustainable blue recovery' to COVID-19, with a focus on
delivering on the Paris Agreement and the 2030 Agenda for

Sustainable Development including its Sustainable Develop-

ment Goals (SDGs).

The potential of the ocean as a source of opportunities
for mitigation is not limited to its natural ecosystems
but extends to the ocean economy, including transport,
energy, and food production. If protected and well man-
aged, ocean ecosystems, such as mangroves, salt marshes,
and seagrasses, have significant sequestration and storage
potential. However, the ocean is also a key economic sector with
major industries, including marine transport (passenger and
deep sea cargo), energy, and fisheries and marine aquaculture,
that can take immediate steps with the technology available to
significantly reduce their greenhouse gas (GHG) emissions or
contribute to the sustainable renewable energy revolution.

This guide identifies opportunities for ocean-based
mitigation and adaptation action across four key ocean-
based subsectors. The subsectors are marine conservation
(restoration and protection of coastal and marine ecosystems),
oceanic and coastal fisheries, marine transport, and ocean-
based renewable energy.

Each of these subsectors has significant potential to
contribute to economy-wide efforts to reduce emissions
and improve the resilience of coastal communities and
infrastructure. For many island and coastal nations, their
ocean economy is their largest economic sector and there-

fore should be included in all national climate plans and
strategies—including NDCs, Adaptation Communications, and
long-term low greenhouse gas emission development strategies
(Paris Agreement, Article 4, Paragraph 19 [UNFCCC 2015]).

Ocean ecosystems such as fisheries and reefs, pelagic
ecosystems, and coastal wetlands can reduce climate
risks and improve resilience to the impacts of climate
change. These ecosystems can help reduce climate risk and
protect lives and livelihoods by providing a buffer to storm
surge and limiting erosion in the face of sea-level rise and
climate change. They can further reduce climate risks by serv-
ing as an informal “social safety net” and contributing to the
resilience of local populations in many countries by enhancing
food security; providing new economic opportunities through
economic diversification; and improving the quality of coastal
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and marine water, with significant economic benefits in local
tourism as well as health benefits through reduction of water-
borne diseases.

The inclusion of adaptation in NDCs is voluntary. However,

the majority of countries (148 out of 196) chose to include

adaptation, either in the form of quantified targets or qualified

actions and measures, in their first NDCs (WRI 2020). Under
the Paris Agreement, countries can continue to communicate

national adaptation information in their new or updated NDCs
or use alternative vehicles for their Adaptation Communications,

pursuant to Article 7.

The guide presents options for the inclusion of ocean-based
mitigation targets, policies, and measures in new and updated
NDCs in the following ocean-based areas:

1. Protecting, sustainably managing, or restoring coastal

and marine ecosystems and accounting for their
sequestration and storage capacity in national GHG
inventories. Mangroves, salt marshes, and seagrasses
(known as “blue carbon ecosystems” are efficient carbon
sinks that hold large carbon deposits. Degradation or loss

of these ecosystems can release globally significant carbon

emissions into the ocean and atmosphere (Pendleton
et al. 2012). Countries can include quantitative targets,
policies, or measures to protect or restore coastal blue
carbon ecosystems in NDCs, as well as account for the
ecosystem as a sink, source, or reservoir. For common
accounting methodologies, countries should utilize

the 2013 Supplement to the 2006 IPCC Guidelines for

National Greenhouse Gas Inventories: Wetlands” (Wetlands

Supplement), coastal wetlands chapter, for guidance on
the methods to incorporate these ecosystems into the
national GHG inventories and accounting (IPCC et al.
2014). It has been estimated that between 0.02 to 0.65

gigatons of carbon dioxide equivalent (GtCO,e)/year of GHG

emissions could be sequestered and stored by increasing
the protection and restoration of coastal ecosystems
(mangroves, salt marshes, and seagrasses), including the
avoided emissions from continued degradation of these
ecosystems, which is substantial and has the compounded
effect of both releasing existing stored emissions and

removing the potential for additional sequestration (Hoegh-

Guldberg et al. 2019).

2. Reducing greenhouse gas emissions from oceanic and

coastal fisheries. To reduce emissions associated with
fisheries, three options are outlined.? First, countries can
target fishing-related fuel consumption in their NDCs as
part of their transportation GHG targets. Second, countries
can focus on reducing emissions from processing, storage,
and distribution of fish and fish products as part of an
energy GHG target. Third, policy reform and sustainable
management that leads to improved fish stocks—such

as science-based catch targets, secure tenure, and the
elimination of inefficient fuel subsidies—can have mitigation
benefits by reducing fishing effort and fuel use (Costello

et al. 2016; Barange et al. 2018). Conservative estimates
indicate that a reduction of emissions in wild capture
fisheries and marine aquaculture (new feeds to replace fish
meal and soy-based proteins) could lead to a mitigation
potential of 0.097 GtCO,e/year by 2030 and 0.18 GtCO,e/
year by 2050 (Hoegh-Guldberg et al. 2019).

. Reducing greenhouse gas emissions from marine

transport. Countries can include sectoral emissions
reduction targets for domestic marine transport (e.g.,
transport between ports of the same country including
ferries and national fleets such as the navy or fishing fleets)
in their NDCs (transportation sector targets) or commit to
policies and measures aimed at incentivizing investment in
low- or zero-emission vessels by the private sector (domestic
or international); establishing the required renewable energy
supply chains to ports; and incentivizing zero-emission
vessel technology development and deployment (energy
targets). Where relevant, countries could also consider the
inclusion of marine transport in carbon pricing schemes. It
has been estimated that a reduction of emissions in marine
transport (both international and domestic) could lead to a
mitigation potential of 0.25-0.50 GtCO,e/year by 2030 and
0.9-1.8 GtCO,e/year by 2050 (Hoegh-Guldberg et al. 2019).

. Increasing well-sited, environmentally responsible

ocean-based renewable energy capacity. For many
coastal or island countries, ocean-based renewable energy,
such as offshore wind (fixed or floating), tidal, current, or
floating solar energy technologies, represents the most
viable opportunity to significantly expand their renewable
energy capacity. Countries can support the acceleration of
these technologies by including sectoral targets aimed at
ocean-based renewable energy, committing to research and
development (R&D), or including policies aimed at reducing
barriers to their deployment in their NDCs. One important
component of this approach is the use of inclusive marine
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spatial planning that ensures ocean-based renewable
energy does not negatively impact ocean resources, such
as fisheries, and builds local support for development
that allows it to move forward more quickly. It has been
estimated that increasing ocean-based renewable energy
could lead to a mitigation potential of 0.18-0.24 GtCO,e/
year by 2030 (based on coal displacement) or 0.083-
0.117 GtCO,e/year (based on displacement of current
generation mix) and 0.76-5.4 GtCO,e/year by 2050 (based
on coal displacement) or 0.35-2.48 GtCO,e/year (based on
displacement of current generation mix) (Hoegh-Guldberg
etal. 2019).

Recognizing the importance of the ocean to improving the
resilience of coastal and island communities, the guide presents
options for inclusion of ocean-based adaptation measures in
new and updated NDCs in the following areas:

® Fostering ecosystem-based resilience through coastal
and marine ecosystems. Ecosystem-based adaptation
is the use of nature—conservation, restoration, and
sustainable management of ecosystems and biodiversity—to
help people adapt to the impacts of climate change on their
communities (Hale et al. 2009). Countries can create climate-
smart marine protected areas (MPAs)® or other effective
area-based conservation measures (OECMs) (Kroeker et
al. 2019; Roberts et al. 2017; IUCN 2017a.) to protect and
enhance the resilience of coastal and marine ecosystems.
Countries may consider evaluating actions taken to achieve
marine biodiversity targets under the Convention on
Biological Diversity and integrating those that include or
can be modified to include goals or objectives to improve
communities’ ability to adapt to climate change. Additionally,
countries can protect and restore coastal ecosystems to
defend coastlines from sea-level rise and storms, while also
providing mitigation benefits and supporting food security,
for example, by protecting and restoring habitat for fish
(Duke et al. 2007), or by protecting mangroves.

@ Building the resilience of fisheries. Climate change is
significantly impacting global fisheries, affecting patterns
of maximum fish productivity, fish stock ranges, the timing
of spawning and migration, and species composition
(Barange et al. 2018). Countries can promote the resilience
of fisheries and fishing communities through efforts such as
incorporating climate information into fisheries science and

management—including setting climate-appropriate goals
and harvest control rules for species and species

groups and enacting policies to address shifts in fish
distributions; ending overfishing and rebuilding depleted
stocks; stopping illegal, unreported, and unregulated
fishing; reducing nonfishing pressures on fish stocks;

and adopting adaptive, dynamic, and ecosystem-based
approaches to management.

® Addressing ocean acidification. Without mitigation, ocean
acidification will continue to threaten marine ecosystem
integrity, decrease marine harvests, and harm iconic coral
and shellfish ecosystems and fisheries. In parallel with efforts
to reduce CO, emissions, countries can pursue intermediate
adaptation efforts to lessen the present impacts of
acidification, such as reducing other sources of acidification
(e.g., nutrient runoff), developing vegetation- and carbonate-
based systems of remediation, and helping prepare marine
resource-dependent communities for future impacts.

The options outlined in this report are important not
only to support efforts to meet the goals of the Paris
Agreement. They also offer an array of valuable cobenefits in
terms of enhanced human health and well-being. In this regard,
they contribute to improving the resilience of coastal communi-
ties and infrastructure, expanding jobs and economic opportu-
nities, enhancing biodiversity, and strengthening food security,
alongside providing myriad intrinsic cultural value. Many of
these wider benefits are synergistic with and will support the
achievement of the UN Sustainable Development Goals

by 2030.

The ocean, its coastal regions, and the economic activi-
ties they support can be a source of inspiration and
innovation in global efforts to reduce warming and
respond to the impacts of climate change. However, ocean-
based climate action must go hand in hand with deep cuts in
emissions across terrestrial GHG sources, including measures
to phase out fossil fuels, create sustainable food systems, and
increase carbon sequestration and storage in forests and other
natural ecosystems.

Introduction

The ocean and climate are inextricably linked. The impacts

of climate change on the ocean are well documented (IPCC
2019)—heat and carbon dioxide (CO,) are devastating ocean
ecosystems through effects such as ocean warming, deoxy-
genation, and acidification. These impacts are a reflection, and
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consequence, of the scale of the role the ocean has already
played in mitigating the impacts of climate change for the globe,
absorbing more than 90 percent of the heat from human-
caused global warming and one-third of our carbon emissions
since the Industrial Revolution. Efforts to protect the ocean and
its vitally important ecosystems cannot be considered in isola-
tion from the ongoing challenge of stabilizing the global climate.

Despite the causal connectivity between oceans and climate,
the role of the ocean as both a buffer and potential solution
did not feature prominently in climate change decision-making
until the launch of the “2013 Supplement to the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories: Wet-
lands” (Wetlands Supplement).# This was followed by global
political mobilization through the first Because the Ocean
Declaration at the twenty-first session of the Conference of the
Parties (COP 21) in December 2015.

Despite this progress, specific targets, policies, and measures
related to carbon sources and sinks in the ocean and ocean
economy do not feature prominently in the first round of
Nationally Determined Contributions (NDCs) or long-term low
greenhouse gas (GHG) emission development strategies under
the Paris Agreement. Recent analysis increasingly demonstrates
the significant untapped potential of ocean-based climate solu-
tions (Hoegh-Guldberg et al. 2019), expanding the opportunities
for countries to more holistically and comprehensively integrate
ocean-based climate solutions into new or updated NDCs. With
the momentum created by Fiji's COP 23 presidency in 2017 and
more recently Chile’s COP 25 presidency in 2019, which put a
spotlight on both the increasing impact of climate change on
the health of the ocean and the opportunities presented by

the ocean for climate action, countries may consider specific
targets, policies, and measures related to carbon sources and
sinks in the ocean and to the ocean economy in their new or
updated NDCs.

The term “NDC enhancement” captures a central tenet of the
Paris Agreement for Parties to seek to raise the ambition of
NDCs over time, starting with the invitation for countries to
communicate new or updated NDCs in 2020 (Fransen et al.
2017). Broadly speaking, NDC enhancement addresses multiple
dimensions: mitigation, adaptation, and communication—taking
into account that the objectives and requirements under the
Paris Agreement vary across these components (See Figure 1).
Ideally, the NDC enhancement process will align NDCs more

closely with the goals of the Paris Agreement through the infor-
mation necessary to facilitate clarity, transparency, and under-
standing (CTU); maximize benefits of the NDCs for development
and resilience; incorporate relevant opportunities to strengthen
partnership, resource mobilization, and implementation;
improve transparency; and demonstrate national priorities.

On mitigation, countries must identify opportunities to
strengthen the ambition of their NDCs, given the very large
emissions gap between the current global emissions trajectory
and the pathway consistent with achieving the Paris Agree-
ment's goals. The ambition of a country's NDC is strengthened
when an enhanced NDC—including its complete set of
mitigation targets and actions, and assuming full imple-
mentation—results in lower cumulative emissions than
the existing NDC. To determine the effect of NDC enhance-
ment on mitigation ambition, the cumulative impact of all
changes to the NDC, including the overlap in the effect of such
changes with one another, must be considered (Box 1; Fransen
etal. 2017). Aside from their effects on ambition, enhancements
related to mitigation can also facilitate stronger implementa-
tion, if countries commit to specific policies and measures in
support of existing targets, including those related to financial
flows, coordinated implementation, and greater integration with
national development.

NDCs are the primary vehicle for communicating mitigation
goals under the Paris Agreement, yet countries may also choose
to include adaptation elements in their NDCs. These elements
are identified in the decisions in the Katowice Climate Package
adopted at the Conference of the Parties (COP) 24 in Katowice,
Poland (Decision 4/CMA.1), (UNFCCC 2018). Countries can
consider options for enhancing those elements, taking into
consideration their objectives of including adaptation in their
NDCs as well as the relationship between their NDCs and their
Adaptation Communications (whether it forms the whole or part
of their Adaptation Communication), and ensuring alignment
with national planning processes, namely the National Adapta-
tion Plan (NAP).

The Paris Agreement indicates that NDCs can be a vehicle for
the Adaptation Communications called for in Article 7. In this
context, Parties continue to retain flexibility in whether and how
they choose to include information related to their national
adaptation efforts in NDCs, and in how existing content can

be enhanced. For those that do choose to include an adapta-
tion component in a new or updated NDC (either as their
Adaptation Communication or as part of it), this guide identifies
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Figure1 | Types of NDC Enhancement

MITIGATION AMBITION

Strengthen
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GHG target
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IMPLEMENTATION
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Update or add
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trends, impacts, &
vulnerabilities

Update or add
current & near-
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monitoring,
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COMMUNICATION

Provide basic
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Provide
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strengthen

. o detail
implementation

transparency, &
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Source: Fransen et al. 2017.

Box1 | Terms Related to NDC Enhancement

New or updated NDC: From the COP decision adopted together with the Paris Agreement (1/CP.21), these terms refer to the request to
Parties concerning NDCs in 2020. A new NDC is one subsequent to the initial NDC when a Party’s initial NDC contains a time frame up to
2025. An updated NDC is one communicated by a Party whose initial NDC contains a time frame up to 2030.

Enhanced NDC: In this guidance, a new or updated NDC improves upon the initial NDC with respect to mitigation (ambition and/or
implementation), adaptation, and/or communication.

NDC with enhanced mitigation ambition: In this guidance, this term refers to an NDC that, if fully implemented, would result in lower
cumulative emissions than the fully implemented existing NDC. It is important to note that a new, updated, or enhanced NDC may not
necessarily lead to enhanced mitigation ambition. The baseline for determining this is the complete set of mitigation target(s) and/or
action(s) articulated in the original NDC. In determining the effect on mitigation ambition, it is important to consider the cumulative
impact of all changes to the NDC, including the extent to which they overlap with each other, as well as the targets, policies, and

measures in the existing NDC.

Note: Determining whether a new option will enhance a party’s level of ambition can be technically complex. Consider, for example, an NDC that contains both
agreenhouse gas (GHG) intensity target (intensity targets specify emission reductions relative to productivity or economic output, for instance, tons of CO,/
USS, millions of GDP. By contrast, absolute emissions targets specify reductions measured in metric tons, relative only to a historical baseline) and a renewable
energy target. Say the GHG intensity target is close to current projections of GHG intensity, but the renewable energy target vastly exceeds current projections of
renewable energy capacity. In this case, the renewable energy target is the key driver of ambition, and raising it will likely enhance overall ambition. Conversely,
if the GHG intensity target is more aggressive and the renewable energy target less aggressive relative to current projections, raising the renewable energy target
may not raise the overall level of ambition. “GHG Protocol: Mitigation Goal Standard” (Levin et al. 2014) and “GHG Protocol: Policy and Action Standard” (Rich et
al. 2014) guide GHG accounting that can inform analysis of ambition.

Source: Fransen et al. 2019.
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potential options for ocean-based national adaptation priorities,
strategies, policies, plans, goals, and actions (as an element in
decision 9/CMA.1). Ultimately, however, the design and content
of the adaptation component in an NDC (including information
communicated on loss and damage), and how it is enhanced
through new or updated NDCs, should reflect a country's ratio-
nale for using the NDC to communicate adaptation information.
Ultimately the implementation of the priorities, policies, and
measures included in an NDC adaptation component should be
in alignment with the country’s National Adaptation Plan. In this
regard, inclusion of ocean-based actions in NDCs could be used
to strengthen the ability to integrate the ocean into national
climate policies, strategies, and implementation plans as well as
to reduce the reporting burden (as referred to in Article 7.10 of
the Paris Agreement).

Finally, enhanced communication is essential “to build mutual
trust and confidence and to promote effective implementation”
(UNFCCC 2015). In enhancing NDCs, improved comparability
and consistency across information types is important, and
thus, countries are required to include information necessary
for clarity, transparency, and understanding (ICTU) in their
second and subsequent NDCs.

These elements of NDC enhancement are neither mutually
exclusive nor interchangeable. It may be appropriate for

a country to enhance its NDC across more than one of
these dimensions.

For island and coastal countries, ocean-based mitigation action
can help to further increase economy-wide ambition by provid-
ing additional means of reducing emissions (through decar-
bonizing ocean-based industries or switching to ocean-based
renewable energy) or enhancing natural ocean-based sinks.

This guide provides options for including mitigation-based
targets, policies, and measures aimed at pursuing the following:

1. Protecting, sustainably managing, or restoring coastal “blue
carbon ecosystems” and accounting for their sequestration
and storage capacity in national GHG inventories using the
IPCC's Wetlands Supplement;

2. Reducing greenhouse gas emissions from oceanic and
coastal fisheries;

3. Reducing greenhouse gas emissions from marine
transport; and

4. Increasing well-sited, environmentally responsible ocean-
based renewable energy.

The options identified in this guide do not prescribe whether or
not a country chooses its NDC as the vehicle for its Adaptation
Communication and can have equal relevance for countries

as they consider their adaptation priorities and plans through
other national and local adaptation planning processes, such
as NAPs.

This guide provides options for goals, priorities, strategies,
policies, plans, and actions (elements of an Adaptation
Communication pursuant to decision 4/CMA.1) aimed at pursu-
ing the following:

1. Fostering ecosystem-based coastal resilience through
coastal and marine ecosystems;

2. Building the resilience of fisheries; and

3. Reducing the impact of ocean acidification.

The extent of coverage of ocean-based mitigation options and
adaptation priorities in the first round of NDCs is outlined in Box
2 and examples are provided in Figure 2 below.

Some countries have already submitted new or updated NDCs
that include new targets, policies, and measures for ocean-
based climate action or that strengthen existing targets, policies,
and measures in their first NDC.

These include the following:

® Chile - Protect at least 10 percent of the Exclusive Economic
Zone (EEZ)® in underrepresented eco-regions; by 2025,
protect 20 coastal wetlands; by 2030, protect 10 additional
coastal wetlands (Government of Chile 2020).

® Japan - Switch to energy efficiency and energy conservation
fishing vessels (Government of Japan 2020).

® Viet Nam - Increase forest coverage, including coastal
protection mangrove forest plantation areas, to 42.0-42.5
percent (Government of Viet Nam 2020).

8 ¢ Enhancing Nationally Determined Contributions: Opportunities for Ocean-Based Climate Action



Box 2 | The Ocean in the First Round of NDCs

A majority of countries included references to the ocean or coast in their first round of NDCs (Gallo et al. 2017)5 Yet only a small number
included specific ocean-based mitigation targets, policies, and measures. For example, although 151 countries have coastal blue

carbon ecosystems, only 28 included mitigation related to these ecosystems in their NDCs up to 2016 (Herr and Landis 2016). Close

to 60 countries made mention of fisheries in their NDCs; however, only a handful included specific mitigation or adaptation actions.
Targets, policies, and measures aimed at marine transport and ocean-based renewable energy have appeared in fewer than 20 NDCs.

Examples include the Marshall Islands, which explicitly sets a target of reducing GHG emissions from domestic shipping, and Fiji, which
referenced the need for further research and development for ocean and wave energy to reduce the use of fossil fuels (see Figure 2).

This gap indicates an opportunity for coastal and island countries to increase their climate ambition through ocean-based mitigation

options in their new or updated NDCs.

Source: Authors.

Figure 2 | Examples of Ocean-Based Targets and Measures in the First Round of NDCs

BELIZE

Aims to achieve, among interventions
under the fisheries sector, the
sustainable management of the
fisheries resources, and the
conservation and preservation of
fisheries resources and marine
habitats in promoting reef ecosystem
resilience (Government of Belize 2015).

HAITI T

Sets conditional targets to protect the
country's marine protected areas (MPAs)
and conserve and expand existing mangrove
forests by 19,500 hectares (ha) by 2030.
Sets as unconditional targets to protect
MPAs in the south coast of Haiti and
conserve and expand existing mangrove
forests by 10,000 ha by 2030 (Government
of Haiti 2015).

REPUBLIC OF MARSHALL ISLANDS

Reduce GHG emissions from domestic ocean-based
transport by 2.3 megatons/cubic meters (MtM?)

by 2030 through sea efficiency improvements. The use
of new technologies for the extraction of ocean energy
may be explored as a possible means of achieving
additional GHG reductions (Government

of the Republic of Marshall Islands 2015).

Source: WRI 2020.

FIJI
Reduce dependence on imported fossil fuel for electricity generation by continued

research and development (R&D) of new renewable energy technologies such as
ocean and wave energy (Government of Fiji 2015).

VIET NAM

Increase the forested coastal areas to 380,000 ha, which
includes the planting of 20,000 to 50,000 ha of additional
mangrove trees (Government of Viet Nam 2015).

SRI LANKA

(reate green belt zones along the coastline
and establish 1,000 ha of coastal forests on
the island (Government of Sri Lanka 2015).

MADAGASCAR '
Reinforce natural protection and reduce

vulnerability of coastal, inshore, and
marine areas affected by coastal erosion
and shoreline recession (Government of
Madagascar 2015).

= 2

AUSTRALIA

Intends to include reductions from mangroves, seagrasses, and other
coastal blue carbon ecosystems in its NDC using the IPCC Wetlands
Supplement report (Government of Australia 2015).

THE KINGDOM OF TONGA

Improve resilience by doubling the 2015 number of marine protected
areas by 2030 (Government of the Kingdom of Tonga 2015).
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This guide on ocean-based opportunities for NDC enhancement
is one module in a broader series of guidance documents on
NDC enhancement developed by World Resources Institute
(WRI) and the United Nations Development Programme (UNDP)
(Figure 3). The series includes a general (not sector-specific)
guide, Enhancing NDCs: A Guide to Strengthening National

Climate Plans by 2020 (Fransen et al. 2019) as well as additional
guidance on individual sectors and themes, including power,
transportation, agriculture and food, forests, and short-lived
climate pollutants.

The use of this guidance is entirely voluntary; countries are

free to use it in whole or in part and to adapt it to their national

circumstances, as relevant. The guidance is intended to comple-
ment, but not substitute for, NDC provisions in the Paris Agree-

ment and the Katowice Rulebook (UNFCCC 2018).

This guide is organized as follows: Section 1 discusses the miti-
gation opportunities in ocean ecosystems and ocean economic
subsectors; Section 2 discusses the relevance of the ocean for
resilience and improving the adaptative capacity of communities
and industry in the face of climate impacts; and Section 3 looks
at innovative financing options for ocean-based climate action.

Figure 3 | Overview of NDC-Related Guides by WRI and UNDP

A summary of additional guidance relevant to the identifica-
tion and development of ocean-based climate action is con-
tained in Appendix A.

1. Ocean-Based Mitigation
Options

The rationale for enhancing the mitigation ambition of Nation-
ally Determined Contributions sooner rather than later is three-
fold: the window for climate stability is closing; countries have

a growing number of opportunities to enhance their ambition;

and countries that act ambitiously can benefit from early action
(Fransen et al. 2019).

Following the findings of the IPCC Special Report on the implica-
tions of 1.5°C warming above the preindustrial period (IPCC
2018), it is now abundantly clear that stronger action to mitigate
greenhouse gas (GHG) emissions is a global imperative that will
require an inclusive approach across the whole of the global
economy. To date, much of the attention has been directed
toward the role of terrestrial sources of emissions and sinks.
The ocean and its coastal regions, however, offer a wide array of
additional potential mitigation options.

DESIGNING (I)NDCS

IMPLEMENTING NDCS

ENHANCING NDCS

Implementing NDCs
UNDP et al, (forthcoming)

INTENDED NATIONALLY DETERMINED
CONTRIBUTIONS (INDCs)

WRLORG | UNDP.ORG

ENHANCING NDCS:
A GUIDETO
* SIRENGTHENING

Transportation

ATIONAL CLIMATE
PLANS BY 2020

Note: NDCs = Nationally Determined Contributions; INDCs = Intended Nationally Determined Contributions.

Source: Fransen et al. 2019.
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Ocean-based mitigation options to reduce or sequester and
store emissions offer significant potential to contribute to global
efforts to limit global warming and achieve the goals of the Paris
Agreement. Recent analysis has found that ocean-based mitiga-
tion options could reduce global greenhouse gas emissions by
nearly 4 billion tonnes of carbon dioxide equivalent (CO,e) per
annum in 2030 and by more than 11 billion tonnes per annum
in 2050, relative to projected business-as-usual (BAU) emissions
(Hoegh-Guldberg et al. 2019).

Coastal and marine ecosystems include mangroves, tidal salt
marshes, seagrass meadows, reefs (coral or shellfish), seaweed,
and kelp forests. Of these ecosystems, mangroves, tidal salt
marshes, and seagrass meadows are known as “blue carbon
ecosystems” for their ability to sequester and store large quanti-
ties of carbon in both the plants and the sediment below (Hols-
man et al. 2017). Blue carbon ecosystems, although unevenly
distributed, are found on every continent except Antarctica. In
contrast to terrestrial systems, the most significant carbon pool
is stored in the soil of these coastal ecosystems (50-90 percent
of the total carbon sequestered). Carbon in the plant biomass
is stored for years to decades, whereas carbon in the soil can
remain sequestered for millennia if the roots and plants remain
intact and healthy. For example, mangrove forests are very
efficient on a per-area basis, storing three to five times more
carbon per hectare than terrestrial forests.

Despite their proven importance for ocean health and human
well-being, mangroves, tidal salt marshes, and seagrasses are
being lost at a rate of up to 7 percent per year, varying with
location (Table 1). Drivers of ecosystem degradation include,
but are not limited to, coastal development and infrastructure,
aquaculture cultivation, and destructive fishing practices.

When these coastal ecosystems are degraded or destroyed,
they not only lose their long-term potential to sequester and
store more carbon, but in fact produce greenhouse gases, emit-
ting the carbon they have stored for centuries into the ocean
and atmosphere. Even partially degraded systems can release
stored carbon and other greenhouse gases unless effective
management systems are in place. Many coastal wetlands

have been altered fundamentally by ditching and draining

that changes their hydrology and salinity patterns, which in

Table1 | Global Extent and Loss Rates of Blue
Carbon Ecosystems

ECOSYSTEM AREA COVER RECENT RATES OF LOSS
(KM2) (%/YEAR)

Mangroves 138,000 0.11
Salt marshes 55,000 1-2
Seagrasses 325,000 2-7
Seaweeds 3,540,000 Not known

Source: Hoegh-Guldberg et al. 2019.

turn alters biogeochemical cycles and greenhouse gas fluxes.
Emissions include a mixture of carbon dioxide, methane, and
even nitrous oxide, when the underlying groundwater is already
nitrate enriched, as is often the case. Thus, water management
is often necessary to maintain conditions that minimize GHG
emissions. Altered salinity induced by sea-level rise and intensi-
fying storms can exacerbate these risks as well.

There is often confusion around the ability to incorporate these
ecosystems into national inventories; however, the “2013 Sup-
plement to the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories: Wetlands” (Wetlands Supplement) provides
detailed guidance and methodologies in a tiered approach to
account for coastal wetlands—mangroves, tidal salt marshes,
and seagrasses (blue carbon ecosystems)—in a national GHG
inventory based on technical capacity and type of data available
(see Box 3 for a more detailed overview of how the Wetlands
Supplement can be applied and where countries can access the
necessary data to support the inclusion of blue carbon eco-
systems in NDCs).

Other coastal and marine ecosystems, such as kelp forests,
could have mitigation potential but require further scientific
consensus on the sequestration potential and uncertainty of
carbon storage and flow before they can be included in NDCs
(even as policies and actions or non-GHG targets). Therefore,
this guide does not provide options for the inclusion of coastal
and marine ecosystems beyond mangroves, salt marshes, and
seagrasses for their quantifiable mitigation potential in NDCs
but does describe the vast adaptation benefits in the fol-
lowing sections.
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For blue carbon ecosystems to be appropriately incorporated
into NDCs, governments should ensure that to facilitate clarity,
transparency, and understanding (CTU) of mitigation contribu-
tions, the following information is included in the NDC (ideally in
the CTU section of the NDC):

® Carbon sequestration and storage (including the quantity
of carbon removed from the atmosphere or ocean by
the ecosystem, emissions resulting from degradation or
conversion of the ecosystem, or emissions avoided by
conservation of the ecosystem at a national scale, using
the IPCC Wetlands Supplement as guidance) is accounted
for within the National GHG Inventory, referenced in the
National Inventory Report (NIR), or otherwise accounted for
in the Biennial Transparency Report/Biennial Update Report.
For countries that might currently lack the technical capacity
for in-house accounting, inclusion of existing efforts in the
NIR can also demonstrate progress (see Box 3).

® Assumptions are well articulated to ensure a clear rationale
for the selected methodological approach to calculate
anthropogenic drivers affecting carbon storage and estimate
emissions and removals.

® Relevant information is provided on management of blue
carbon ecosystems (to the extent that such management
results in increased or maintained sequestration or
emissions reductions).

® Adaptation cobenefits are described when coastal
ecosystems are sustainably managed to align with other
positive environmental and social impacts and linkages
with international frameworks such as the Sustainable
Development Goals (SDGs) and Post-2020 Global
Biodiversity Framework.

Specific options for including the protection or restoration of
blue carbon ecosystems in the mitigation component of NDCs
are contained in Table 2. Additional details regarding guidance
on incorporating blue carbon into NDCs can be found in “Blue
Carbon and Nationally Determined Contributions: Guidelines on
Enhanced Action” (The Blue Carbon Initiative 2020).

Box 3 | Options for Including Blue Carbon Ecosystems in National GHG Inventories and Biennial Transparency Reports

under the Paris Agreement

All countries are encouraged to use the latest IPCC guidance to develop their National GHG Inventories and Biennial Transparency
Reports (BTRs) under the Paris Agreement beginning in 2024. The latest IPCC-approved methodologies include information on

the mitigation potential of blue carbon ecosystems as detailed in the IPCC Wetlands Supplement. The supplement provides a tiered
approach to accounting for blue carbon ecosystems, which allows countries to incorporate this carbon pool in a stepwise approach
based on national circumstances and capacity and thus allows for improvements over time. The inclusion of blue carbon ecosystems
in the land use, land-use change, and forestry (LULUCF) section of the National GHG Inventory is key to be able to account for these
ecosystems in an NDC’s mitigation component. The common reporting tables used for BTRs can enable mangroves to be represented
as either forests or wetlands within the LULUCF category, whereas seagrasses and tidal salt marshes can only be accounted for under
wetlands. Based on the IPCC Wetlands Supplement’s mean emission factor value (2 tonnes of carbon per hectare per year [tC/ha/year])
for organic wetlands soils after drainage, as much as an estimated 1.02 billion tonnes of CO, are being released annually from degraded
coastal blue carbon ecosystems (mangroves, tidal marshes, and seagrasses).

Inclusion in Tier 1 greenhouse gas inventories requires only an understanding of the change in distribution of mangroves in the
country, with default values assigned to the carbon stocks. As a result, datasets on distribution change provide an opportunity for
countries without their own remote sensing abilities to use big datasets like Global Mangrove Watch (see Appendix B) to include

mangroves in their GHG inventory. Additionally, country-level data on biomass and soil carbon allow countries to begin the process
of a Tier 2 inventory, which requires country-specific land-use data and can help inform national-level decisions on reducing LULUCF
emissions from blue carbon ecosystems and enhancing carbon stocks. Some of these data are already available for many countries for
aboveground biomass and soil (see Appendix B).

Detailed guidance on implementing the IPCC Wetlands Supplement is available. See Appendix B for detailed summaries on available and
upcoming data on mangroves that can be used to meet the accounting and reporting guidelines under the IPCC.

Source: Authors.
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Table 2 | Options for Incorporating Targets, Policies, and Measures for Blue Carbon Ecosystems into New or Updated NDCs

TARGETS (QUANTIFIED GHG
OR NON-GHG TARGETS)

POLICIES AND MEASURES

technical capacity.

carbon ecosystems.

Source: Authors.

Food production is responsible for a quarter of anthropogenic
greenhouse gas emissions globally; however, fisheries are typi-
cally excluded from global GHG assessments. Analysis reveals
thatin 2011, fisheries generated at least 179 million tonnes

of greenhouse gas emissions, equivalent to the emissions of
approximately 38 million vehicles or 4 percent of emissions
from the global food production system (Parker et al. 2018).”
The main source of emissions from the fisheries sector is the
use of fossil fuel in fishing vessels. However, refrigeration, waste,
and transport (particularly air transport) can also be significant
contributors, depending on how the processing of catch and
the supply chain are managed.

Including fishing-related emissions reduction as a stand-alone
sectoral target in NDCs, or ensuring its inclusion in transport
sector targets, is a clear opportunity to enhance mitigation
ambition (Barange et al. 2018).

Options for reducing emissions from fishing vessels through
design and operation include the following:

® Changing the hull shape, updating to more efficient
engines and equipment, and reducing vessel speed could
reduce vessel emissions between 10 and 30 percent
(Barange et al. 2018).

+ Expand and increase the ambition of existing economy-wide GHG targets to include blue carbon ecosystems.
- Expand existing sectoral LULUCF GHG reduction targets to include blue carbon ecosystems.

+ Define specific GHG reduction targets for blue carbon ecosystems.

+ Define or strengthen area-based non-GHG targets for restoration or protection of blue carbon ecosystems.

» Commit to specific improvements in accounting capacity to support inclusion of blue carbon in NDCs and
associated national climate plans and strategies, such as additional national data collection, science, and

+ Commit to reforming fiscal policies to invest in and incentivize restoration and protection of blue

» Commit to incentives that reduce the pressure of exploitation of coastal ecosystems and ecosystems with high
commercial values (i.e., reduce the opportunity costs of conservation and restoration).

+ Commit to improved management of blue carbon ecosystems by establishing inshore buffer zones to reduce
impacts from adjacent land use and allow blue carbon ecosystems to migrate in response to sea-level rise.

® Converting vessels and/or requiring new vessels to utilize
hybrid engines and renewable energy can also significantly
reduce vessel emissions (Manouchehrinia 2018).

® Providing fishers with a fuel consumption meter can reduce
fuel use (van Marlen 2009).

® Improving technology, given that for certain gear types, the
gear itself can be a considerable source of energy use (e.g.,
trawls and dredges). In these cases, small improvements in
technology can yield large benefits. For example, modifying
otter boards in trawls in the Gulf of Mexico shrimp fishery
by switching from wooden boards to curved steel boards
of a smaller size reduced fuel use by 28 percent (Haby and
Graham, n.d., as cited in Barange et al. 2018).

® Managing efforts in ways that reduce overcapacity of
fishing fleets can also increase efficiency. For example,
many countries are adopting secure tenure approaches
in their domestic fisheries, which can improve their
sustainability and create the governance and enabling
environment to manage effort among fishers if implemented
appropriately (Gutiérrez et al. 2011; Melnychuk et al. 2012;
Box et al. 2018).
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® |astly, removing harmful fisheries subsidies that enable
otherwise unprofitable long-distance fishing can also
dramatically reduce fuel consumption across the sector.

Improvements in efficiency could have the unintended impact
of increasing fishing by augmenting fishing capacity (Greer et al.
2019), so it is important that changes are implemented in the
context of an effective fisheries management framework that
restricts catch to sustainable levels and is based on an under-
standing of the local context and fleet dynamics.

Beyond changes to vessel design and operation in wild-capture
fisheries, emissions reduction efforts can also focus on down-
stream seafood processing, storage, and distribution. For
example, reliance on temperature control and long-distance
travel increases demand for refrigerants and energy in some
fisheries, which could be reduced through improvements in
transportation and cooling efficiency and changes to supply
chains and consumer preferences. Shoreside processing and
storage facilities have more immediate potential than vessels
to use renewable energy in their operations, along with effi-
ciency improvements related to cold storage and ice produc-
tion (Barange et al. 2018). And while long supply chains are an
artifact of the global seafood market, there may exist emissions
reduction opportunities at each step that lessen the carbon
footprint of seafood production, transport, and consumption
while still ensuring local jobs and economic opportunities.® Not
only will such measures reduce GHG emissions by improving
energy efficiency, but they can also decrease loss and waste in
the seafood supply chain, both in terms of harvesting seafood
and postharvest processing (Springmann et al. 2018). More than
one-third (by weight) of all food that is produced is currently lost
in the supply chain (Gustavsson et al. 2011), and even higher
fractions may be lost in some seafood supply chains (Love et
al. 2015). Food loss and waste is responsible for approximately
6 percent of total global greenhouse gas emissions (Poore

and Nemecek 2018).

Actions to protect and increase fish stocks and sustainably
manage fisheries can also support mitigation while provid-

ing broader benefits (Barange et al. 2018; Parker et al. 2015).
Rebuilding fish stocks to healthy biomass levels can make it
easier to catch fish, which can reduce fossil fuel consumption
during fishing and improve efficiency per pound landed (Ziegler
and Hornborg 2014). Strengthening fisheries management and
rebuilding fish populations can reduce fuel consumption by up

to 80 percent while also increasing catch per unit effort (Parker
et al. 2018). There are many ways to achieve increased stock
biomass; the best management approaches will depend on the
fishery and the local socio-ecological system. Restoring coastal
ecosystems, such as mangroves and seagrasses (addressed in
the previous section on blue carbon), can often yield improved
carbon storage capability while protecting nursery habitats for
fish stocks in what could be considered a win-win scenario.

In small-scale fisheries in Indonesia and the Philippines, for
example, improved governance in coastal fisheries and estab-
lishment of well-designed fisheries reserves has resulted on
average in a doubling of the biomass of target species within
the fisheries (Box et al. 2018).

In terms of marine (i.e., finfish and crustacean) aquaculture,

the largest source of emissions is commonly from production
of the feed (Henriksson et al. 2012; Parker et al. 2018; Pelletier
et al. 2009; Pelletier and Tyedmers 2010; Robb et al. 2017).
Increasingly, research is being directed toward the identification
of suitable low-carbon feed sources. Some of the most promis-
ing options are a variety of protein concentrates derived from

a range of single-cell organisms including yeast, bacteria, or
microalgae (Sarker et al. 2018). Also promising are mealworms
and other insects that have been grown on food scraps (there-
fore having the double effect of also reducing emissions from
food waste) (Bulak et al. 2020). Investing in additional R&D to
support such efforts would help drive a reduction in the emis-
sions profile of aquaculture feeds that represent a substantial
source of future emissions reductions, or at least avoidance of
emissions increases as marine aquaculture expands to respond
to future population growth and demand for additional seafood.

For successful implementation of any of the options discussed
above, the active engagement of fishers and their communities
in the design and development of new practices is essential

so as to preclude negative impacts on the role fisheries play

in community food security and livelihoods and to ensure the
measures are ultimately successful in achieving their full mitiga-
tion potential.

Specific options for including the oceanic and coastal fisheries
in the mitigation component of NDCs are listed in Table 3.
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Table 3 | Options for Incorporating Targets, Policies, and Measures for Oceanic and Coastal Fisheries into New or

Updated NDCs

TARGETS (QUANTIFIED GHG
OR NON-GHG TARGET)

transportation targets.

production.
2030 (SDG 12.3).
POLICIES AND MEASURES

sustainable levels.

fishing vessels.

Source: Authors.

Phasing out emissions from marine transport, including inter-
national® and domestic transport,'® is necessary to support the
goals of the Paris Agreement. Not only is marine transport a
significant source of global emissions, but there are identifiable
pathways to reduce GHG emissions. Marine transportation has
the potential for roughly 100 percent reduction in operational
net GHG emissions by changing how vessels store and con-
sume energy on board. For short voyages, batteries could be
used to store electricity; for longer or deep-sea voyages, low- or
zero-emission synthetic or “e” fuels will be needed to replace
fossil fuels (e.g., renewable hydrogen, hydrogen-based fuels
such as ammonia, and fuels that have been post-processed with
CO, to make hydrocarbons). Successfully decarbonizing marine
transport will be largely determined by the timescales needed
to renew or retrofit the existing fleet and develop the infra-
structure to use and supply these new energy sources. Having

- Expand and increase the ambition of existing economy-wide GHG targets by including emissions reductions from
fisheries (wild capture and/or aquaculture and/or capture and processing).

- Define specific GHG reduction targets for the domestic fishing fleet or increase the ambition of existing sectoral

- Define fuel efficiency targets for the domestic fishing fleet.

- Define energy efficiency targets to improve postharvest production, including through cold storage and ice

- Define a non-GHG target to reduce food loss and waste from the fisheries and aquaculture industry by 50% by

- Commit to incentivize fishing vessel and gear improvements to increase fuel efficiency while constraining catch to

- Commit to removing fuel subsidies for fishing fleets and/or incentivize the transition to low-carbon or zero-emission

- Commit to R&D investment for developing low-carbon feed alternatives for marine aquaculture.

- Commit to implementing equitable, climate-smart fisheries management that incorporates precautionary, best
available science into setting catch limits, quota allocations, and area-based protections; addresses the unique
governance challenges of shifting stocks; and promotes overall marine ecosystem resilience.

- Commit to evaluating the opportunity to improve oceanic and shelf carbon sequestration by more aggressive goal-
setting for large-bodied fish and the restoration of marine mammal populations (especially in high latitudes where
potential maximum fish production is expected to increase under climate forcing).

zero-emission vessels commercially available by 2030 will be
crucial in meeting the goals of the Paris Agreement—making
the inclusion of sector-specific targets, policies, and measures in
new and updated NDCs necessary for this sector.

The International Maritime Organization (IMO) is the interna-
tional body that focuses on international shipping emissions,
but countries can include enabling targets within their NDCs
that focus on reducing emissions from domestic shipping and
passenger transport that are not covered by the IMO, as well
as policies and measures that would support or incentivize the
shipping industry to transition the international fleet (Murphy
2018). The IMO’s Fourth GHG Study, released in August 2020,
revealed that domestic shipping GHG emissions have been
underestimated. The share of total shipping emissions that falls
within domestic shipping and therefore national jurisdictions is
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now estimated to be approximately 30 percent—total shipping
emissions now exceed 1 gigaton of carbon dioxide equivalent
(GtCO,e) per annum and are projected to rise to between 1 and
1.45 GtCO,e per annum by 2050.

Domestic shipping and passenger transport offers significant
opportunities for enhanced mitigation ambition. Progress in
new technologies to reduce emissions from coastal passenger
transport, for example, also offers cobenefits for local air quality
and noise reduction. Norway, Scotland, and Sweden, for exam-
ple, are innovating with ferry fleets powered by wind energy or
batteries charged by renewable sources. Such innovation and
technology could support capacity-building and skill-sharing
with coastal or small-island developing countries that rely on
ferries for transporting people and goods.

The sector’s move away from oil to low- or zero-emission fuels
(e.g., hydrogen) can be significantly accelerated by government
action starting with domestic fleets and creating supportive
national enabling environments to support the industry's transi-
tion (Barbosa 2020). Examples of recent domestic target setting
are highlighted in Box 4 below.

Box 4 | Recent Domestic Shipping Initiatives

Reducing emissions from domestic vessels can also provide

a powerful signal to the private sector, spurring technological
innovation and the land-side renewable energy and fuel supply
chain transition that will be a prerequisite to deep-sea zero-
emission vessels. Danish shipping company Maersk announced
in December 2018, for example, that it would be carbon-neutral
by 2050 and have commercially viable carbon-neutral vessels
by 2030 (Maersk 2018). Banks representing 20 percent of the
US$450 billion global shipping industry recently pledged to limit
lending to shipping companies that do not align with strict GHG
reduction goals (Poseidon Principles n.d). Such action from

the private sector has increased calls for greater government
action through policy coordination and creation of an enabling
environment to support the industry in this transformation.

Specific options for including marine transport in the mitigation
component of NDCs are listed in Table 4.

Norway has released a new national action plan for green shipping, which sets emissions targets, policies, and actions. The plan
commits Norway to a 50 percent reduction of greenhouse gas emissions from domestic shipping and fishing compared to 2005 levels by

2030 (Norway, Ministry of Climate and Environment 2019).

Eight Pacific leaders, led by Fiji and the Marshall Islands,? have announced the Pacific Blue Shipping Partnership that is committed to
reducing the use of fossil fuels in domestic shipping by 40 percent by 2030 with a view to a 100 percent carbon-free marine transport
sector by 2050 (MCST 2020). This ambition will be achieved through a 10-year program of large-scale investment in retrofitting and
vessel replacement. The sector currently faces a range of challenges including the prevalence of old, inefficient, and undermaintained
vessels, and a lack of supporting modern infrastructure including ports and facilities for bunkering, shipbuilding, maintenance, and
repair. Sea transport within and between Pacific Island nations is the most expensive per unit distance and per capita in the world with

fuel representing 40—60 percent of a ship’s operating costs (Holland et al. 2014). Transportation and mobility are cross-cutting issues
central to the sustainable development of the Pacific. Through implementing the Pacific Blue Shipping Partnership, the vision is to
reduce global emissions and improve the mobility, safety, and resilience of Pacific Island communities.

Domestic targets such as these are suitable for reflection in new or updated NDCs (either as stand alone sectoral targets or enabling a

more ambitious economy wide target) (see Table 3).

Note: @ Other nations include Kiribati, Samoa, Solomon Islands, Tonga, Tuvalu, and Vanuatu.

Source: Authors.
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Table 4 | Options for Incorporating Targets, Policies, and Measures for Marine Transport in New or Updated NDCs

TARGETS (QUANTIFIED
GHG OR NON-GHG
TARGET)

domestic marine transport.

domestic marine transport.

POLICIES AND MEASURES

freight transport.

Source: Authors.

A significant expansion of renewable energy capacity is essential
to meet the goals of the Paris Agreement and to achieve net-
zero emissions by 2050."" For many countries, this can include
an expansion of well-sited ocean-based renewable energy,
notably fixed or floating offshore wind installations (current
capacity remains predominantly fixed, but further investment
into R&D for floating turbines will improve commercial viability,
particularly in markets with already high renewable energy
penetration). In addition to wind, there are many other marine
energy technologies under development, including wave energy
technologies, tidal and ocean current energy technologies,
osmotic or salinity gradient technologies, and ocean thermal
energy converters.

+ Expand and increase the ambition of existing economy-wide GHG targets by including emissions reductions from
- Expand and increase the ambition of sectoral transport GHG targets by including emissions reductions from

- Define a specific GHG target for domestic shipping and/or domestic fleets.

- Define a non-GHG target to phase out GHG emissions from coastal passenger transport by 2030 through technology
transfer and R&D in battery- and wind-powered ferries.

+ Commit to developing cross-sectoral decarbonization plans that link strategies to transition land-based energy
sources and supply chains with ports and marine fleets.

+ Commit to creating incentives for zero-emission vessels through ports; for example, reduce administrative burdens
on port entry, operation, and release for early adopters of zero-carbon solutions.

-+ Commit to developing long-term plans and strategies to avoid potential fuel supply lag and incentivize large-scale
domestic production or import of zero-emission fuels.

- Commit to working with port authorities to support port entry, operation, and release discounts for zero-emission
vessels in accordance with Maritime Environment Protection Committee (MEPC) Port Resolution 74/7/10.

+ Commit to designating part of the domestic fleet (e.g., fishing fleets, navy, passenger transport) to foster
opportunities for zero-carbon technology development and its testing and application.

- Commit to mandating transparent reporting of climate risk in domestic fleet investments.

- Commit to financing technology transfer and R&D for the transition to zero-emission passenger and

+ Commit to investing in R&D on how to diminish carbon emissions in the entire shipping industry activity chain, from
shipyard and fuel production to shipbreaking.

Significant expansion of ocean-based renewables is a crucial
element of reaching global clean energy goals. The International
Renewable Energy Agency (IRENA) estimates that offshore wind
capacity would grow significantly to 1,000 gigawatts (GW) by
2050—up from 23 GW at the end of 2018—to achieve the nec-
essary transformation of the global energy system (IRENA 2019).
Given the scale of investment and public support required,
national governments have a major role in facilitating ocean-
based renewable energy. Recent analysis from the High-Level
Panel for a Sustainable Ocean Economy estimates that by 2050,
with appropriate political and policy signals and investment
from governments and industry, ocean-based renewable tech-
nologies could generate between 760 and 5,400 terawatt-hours
(TWh)/year—enough to power approximately 73 to 519 million
homes (Hoegh-Guldberg et al. 2019).
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Offshore wind is an increasingly mature and competitive
technology—recent contracts reveal that offshore wind has
reached cost parity with fossil sources of electricity (Haugan et
al. 2020). The cost of electricity from offshore wind has declined
by 18 percent per doubling of capacity (IEA 2020a, 2020b) and
presently approaches $50/megawatt-hours (MWh) in Europe
(@rsted 2019). The recent expansion of offshore wind indicates
that its economics have changed markedly within a very short
time span and that it could be cost-competitive in many mar-
kets now using present-day technologies. This is coupled with
increasingly optimistic scenarios for annual electricity demand
(TWh/year) (IEA 20203, 2020b; Haugan et al. 2020), supporting
upper estimates of the mitigation potential of this technology.
The major hurdles for delivering the full mitigation potential may
therefore be largely political, creating significant opportunity for
inclusion of targets in NDCs.

Offshore wind projects need good, reliable wind resources and
unlike many other forms of renewable energy can be located
near areas of high coastal population density, so supply is
matched with demand. This allows a more direct route for the
delivery of electricity to energy users, which in turn can reduce
transmission costs and the challenges of building power lines
across land (although there is still the requirement for trans-
mission lines and connection to the main grid). Any efforts to
scale offshore wind generation will need to go hand in hand
with land-based strategies. The variable nature of offshore wind
currents can cause issues for system operators; however, they
tend to be much more stable than land-based wind currents
and are better able to provide around-the-clock power to
match demand. Where there are variability issues, these can be
addressed by colocating generation with storage systems such
as batteries, which can help to smooth out grid volatility created
from overgeneration at times of low demand.

Advances such as floating platforms will increase the economic
potential of offshore wind by opening up larger areas to devel-
opment than is currently possible with fixed-bottom founda-
tions. This could unlock deep-water offshore wind power, which
is relevant to regions and countries with limited continental
shelf areas. Although most offshore wind development to date
has taken place in Organisation for Economic Co-operation and
Development (OECD) countries, there is enormous potential for
developing countries, including Small Island Developing States
(SIDS), to benefit from this momentum and ramp up their local
offshore markets (World Bank 2019).

Other marine energy technologies—including tidal (both current
and range), ocean thermal, salinity gradient, and wave—are
currently less well developed than other renewables, yet have
the potential for over 300 GW generation capacity and 500
million tonnes of CO, reductions by 2050 (OES 2017) (see Box

5 below). Of these technologies, tidal generation is the most
advanced. There are currently two utility-scale tidal range plants
in operation, one in France and one in South Korea. Meanwhile,
the MeyGen tidal energy project in Scotland—scheduled for
completion in 2021—will be the world's largest tidal stream
energy plant, with 269 turbines and a capacity of 398 MW,
enough to power 175,000 homes (EDF 2016; The Guardian
2016). Ocean thermal, salinity gradient, and wave technologies
are at various stages of development and not currently ready
for utility-scale deployment. For those countries that are able

to do so, putting in place clear national targets or supportive
policies and measures in NDCs could be a stimulus and catalyst
to these industries.

As with any large-scale infrastructure development, address-
ing potential environmental impacts and resource conflicts
with other ocean uses early and effectively will maximize the
overall benefits of offshore renewable energy development. For
example, countries should consider, and take steps to mini-
mize, potential impacts related to marine species and fisheries,
conflicts with other industries, and unintended consequences
such as changes in vessel traffic patterns that could result in
increased emissions. Comprehensive integrated ocean man-
agement approaches using tools like marine spatial planning,
along with soliciting meaningful stakeholder input early in the
siting process, should be used to help avoid or mitigate conflicts
with other ocean uses and resource values and ensure installa-
tions are appropriately sited and environmentally responsible
(Winther et al. 2020; Best and Halpin 2019). Recent analysis
indicates that potential impacts of marine renewable energy
on marine life are likely small or undetectable (Copping and
Hemery 2020), with evidence of long-term positive effects on
marine species through habitat creation (i.e., energy infra-
structure providing habitat) and reduced fishing pressure from
trawling in the vicinity of energy generation (IRENA 2018b; Dinh
and McKeogh 2019).

Specific options for including ocean-based renewable energy in
the mitigation component of NDCs are contained in Table 5.
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Box 5 | Recent Offshore Renewable Energy Targets

The UK government developed a new Industrial Strategy in 2018 that included a Sector Deal for offshore wind. In March 2019, the
government pledged to deliver a total installed offshore wind capacity of 30 GW by 2030 (Government of United Kingdom 2019b.) Central
to the development of a specific target for offshore wind is a partnership with the private sector to invest in supply chain development
and energy infrastructure. In return for this long-term commitment from the government to deliver capacity, the industry pledged to
increase local content and invest in local supply chains. With the introduction of the Contract for Difference mechanism in 2015, the
United Kingdom has seen the cost of offshore wind fall by over 60 percent and is now delivering electricity below the wholesale market
electricity price (Government of the United Kingdom 2019a and b).

This commitment was recently strengthened by the UK government following the announcement confirming that offshore wind will
produce more than enough electricity to power every home in the United Kingdom by 2030—strengthening the previous 30 GW target to
40 GW and creating a new target for floating offshore wind to deliver 1 GW of energy by 2030, which is over 15 times the current volume
worldwide (Government of the United Kingdom 2020). The current installed capacity in the United Kingdom is approximately 8.5 GW, or

9 percent of demand. Total installed capacity at 40 GW by 2030 would avoid emissions of 70 million tonnes of carbon dioxide equivalent
(CO,e), 160,00 tonnes of sulphur dioxide (SO,), and 100,000 tonnes of nitrogen oxides (NO,), and save 2.2 trillion liters of water in 2030
(annual figures).

Germany currently has a target of 15 GW of installed capacity by 2030 and may soon increase its 2030 target to 20 GW and adopt a
2040 target of 40 GW (Bundesministerium fiir Wirtschaft und Energie 2020). The Netherlands has also set a target of 11.5 GW installed
capacity by 2030 (Wiebes 2018). Finally, the European Commission’s zero-carbon roadmap increases its offshore wind capacity to 600
GW by 2050.

With EU countries outlining their commitments for new renewables in their 2030 National Energy Plans, there is an opportunity to
advance specific offshore renewable energy targets.

Source: Authors.

Table 5 | Options for Incorporating Targets, Policies, and Measures for Ocean-Based Renewable Energy into New
or Updated NDCs

TARGETS (QUANTIFIED + Expand and increase the ambition of existing economy-wide GHG targets by including emission reductions from

gA"':G(;?)NON'GHG scaling ocean-based renewable energy production.

+ Define capacity and/or generation targets for ocean-based renewable energy (e.g., offshore wind within EEZ, and tidal
and wave energy). Such targets could be expressed as absolute quantities, a percentage increase from current levels,
and/or as a share of the total energy or electricity mix.

LRI N DAV TN - Commit to developing inclusive National Marine Spatial Planning Frameworks and/or Integrated Ocean Management
to map ocean-based activities and area-based management tools, to identify opportunities for expanding offshore
renewable energy that balances the needs of other ocean users and the sustainability of coastal and marine
ecosystems.

+ Commit to developing a clear, streamlined, and centralized permitting process without compromising the necessary
environmental impact assessments and participation of local communities and stakeholders.

+ Commit to investing in grid infrastructure and the necessary connections to ensure offshore wind farms or other
ocean-based renewables can connect into the grid.

+ Commit to R&D and demonstration projects and pilots for less advanced ocean-based renewable energy
technologies that are not yet commercially viable (e.g., tidal, current, or floating solar).

+ Commit to R&D to explore opportunities to align ocean-based renewable energy with efforts to decarbonize marine
transport and aquaculture and support coastal and marine ecosystems.

Note: EEZ = Exclusive Economic Zone.
Source: Authors.
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2. Ocean-Based
Adaptation Options

More than 40 percent of the global population lives in coastal
areas, and approximately 3.3 billion people depend on fish

as a primary source of protein (UN Sustainable Development
Knowledge Platform 2017; FAO 2020). The Paris Agreement
includes the aim to increase “the ability to adapt to the adverse
impacts of climate change and foster climate resilience and

low greenhouse gas emissions development” (Article 2.1). It
also establishes the global goal of “enhancing adaptive capac-
ity, strengthening resilience, and reducing vulnerability to
climate change” (Article 7.1). Implementing a holistic portfolio of
adaptation strategies can help the ocean, and the local coastal
communities and the economies that rely on it, to be resilient to
unavoidable impacts.

In their NDCs, countries have the opportunity to communicate
how they intend to contribute to these global goals by enhanc-
ing adaptive capacity and resilience in their own jurisdictions
and by supporting other countries to do the same. While the
inclusion of adaptation in NDCs remains optional, a significant
majority of countries have opted to incorporate adaptation

in the first round of NDCs, and it is likely that upcoming NDC
enhancements will continue to reflect adaptation priorities to
varying degrees.

In 2018, the Parties to the Paris Agreement identified the fol-

lowing purposes for the Adaptation Communication, some or
all of which may mirror a country’s own priorities for including
adaptation in the NDC (UNFCCC 2018):

® |Increase the visibility and profile of adaptation and its
balance with mitigation

® Strengthen adaptation action and support for
developing countries

® Provide input to the global stocktake

® Enhance learning and understanding of adaptation
needs and actions

Because NDCs are high-profile documents, internationally and
often domestically, elaborating the adaptation contents in the
NDC can increase the visibility and profile of adaptation (Fran-
sen et al. 2017).

This section of the guide provides a set of options for how
ocean-based national adaptation priorities, strategies, policies,
plans, goals, and actions (based on the elements for an Adapta-
tion Communication in decision 9/CMA.1) can be incorporated
into the adaptation component of new or updated NDCs (as

a whole or part of a country's Adaptation Communication
pursuant to Article 7 of the Paris Agreement). For more detailed
guidance on steps and relevant considerations for enhancing
the adaptation component of an NDC, please see the overarch-
ing guide, Enhancing NDCs: A Guide to Strengthening National
Climate Plans (Fransen et al. 2019).

Protecting marine and coastal habitats and their services can
confer adaptation benefits to coastal populations as well as

to marine species (Duarte et al. 2013). In addition to protect-
ing food security, habitats such as mangrove forests, seagrass
meadows, wetlands, and coral reefs can protect against sea-
level rise and storm surge and improve coastal water quality.
Recent estimates revealed that mangroves are worth at least
$1.6 billion each year in ecosystem services that support coastal
livelihoods and human populations around the world. These
ecosystems can also reduce damage from storms and floods by
40 to 60 percent while stabilizing shorelines, reducing erosion,
and protecting freshwater reservoirs and agricultural land from
saltwater intrusion (Badola and Hussain 2005; Das and Vincent
2009; IPCC 2012).

Countries can use a suite of strategies and area-based conser-
vation measures, including smartly designed, well-enforced,

and well-managed marine protected areas (MPAs), to make
ocean ecosystems and the communities that rely on them more
resilient to the impacts of climate change and to increase ocean
biodiversity (Merwin et al. 2020).

A growing number of countries such as the Seychelles, Palau,
Fiji, and Chile have adopted a domestic target to protect 30 per-
cent of the ocean within their EEZs by 2030 as a key measure
to improve the resilience of their coasts, coastal economies,
and coastal ecosystems. The inclusion of such domestic targets
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are ripe for reflection in adaptation components of their NDCs.
These national efforts are part of the broader global call by
scientists, governments, and nongovernmental organizations
(NGOs) to protect 30 percent of the world's oceans by 2030
(Dinerstein et al. 2019; IUCN 2016).

The designation and management of “climate-smart” MPAs that
are planned using climate information can enhance resilience to
climate change through several mechanisms:

® Improving adaptative capacity: The ability of a species to
adapt to climate change depends on population size and
adequate genetic diversity. Species and genetic diversity are
often greater in marine reserves compared to harvested
areas (Bernhardt and Leslie 2013). Hence, there is a higher
probability that at least some individuals, or species, will
survive and thrive under changing environmental conditions
(Baskett and Barnett 2015).

® Providing connectivity for migrating fish stocks: By enhancing
connectivity between populations, species, and ecosystems,
well-designed MPAs can help reduce recovery times
through replenishment of less protected regions following
disturbances (Bernhardt and Leslie 2013). When populations
remain connected across seascapes via dispersal, depleted
populations can be reseeded from nearby healthy
populations. If designed with climate impacts in mind,
establishing networks of reserves across environmental
and spatial gradients can also provide stepping stones for
species as their distributions shift poleward and into deeper
water due to warming (Roberts et al. 2017).

® Providing climate refugia: In regions where the environment
is changing more slowly, establishing protected areas
could serve as climate refuges, or the last remaining safe
havens, for vulnerable species and ecosystems (Roberts
et al. 2017). For example, model projections for rising sea
surface temperatures and ocean acidification suggest
that the central and western Indian Ocean and regions in
the Atlantic might serve as refuge for tropical coral reefs
(Couce et al. 2013).

® Mitigating ocean acidification: There is growing interest in
the role that some species or habitat types, such as shellfish
reefs, mangroves, kelp forests, and seagrass beds, can
play in mitigating ocean acidification locally through their
biogeochemistry (Kroeker et al. 2019). This is a topic of
ongoing experimentation and may be a benefit of protected
areas in certain circumstances.

These benefits may also be true for OECMs—geographically
defined areas other than a protected area that are governed
and managed in ways that achieve positive and sustained long-
term conservation outcomes with ecological, cultural, socioeco-
nomic, and other locally relevant benefits.

Effective MPAs and OECMs should be collaboratively designed
with clearly identified goals, incorporate and address projected
climate impacts, take advantage of natural refugia and connect
biologically rich areas, and be well-enforced, well-managed, and
monitored. Protected areas should cross a gradient of environ-
mental conditions and include multiple representative habitat
types, such as mangroves, coral, and seagrass beds (McLeod et
al. 2009). Community and equity considerations must be con-
sidered in terms of siting, planning, and management of MPAs.
For example, MPAs must be designed considering the rights

of Indigenous Peoples and must be managed and governed
equitably and effectively (IUCN 2017b).

Specific options for including coastal and marine ecosystems in
the adaptation component of NDCs are contained in Table 6.
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Table 6 | Options for Inclusion of Coastal and Marine Ecosystems in the Adaptation Component of New or Updated NDCs

GOALS AND
PRIORITIES

community involvement.

STRATEGIES, POLICIES,
PLANS, AND ACTIONS

adaptation measures and indicators.

altered hydrology and salinity.

indigenous territories.

marine ecosystems.

national disasters.

based measures.

» Target at least 30% of EEZs under high protection through Marine Spatial Plans (MSPs), discrete MPAs, Ramsar sites, or
OECMs, incorporating best available science on expected reduced climate impacts.

+ Manage effectiveness goals related to science-based development, enforcement, and implementation of MPAs;
for example, a percentage of management or administrative plans will be implemented with monitoring and

* Incorporate climate-relevant elements into MPA and OECM network design, including specific ecosystem-based

+ Identify long-term ecosystem indicators that can inform monitoring and adaptative management.

+ Update management plans for coastal blue carbon sequestration to fully account for rising seas, intensifying storms, and

+ Pilot large-scale shallow-water reforestation using kelps in the temperate zone to provide critical habitat, to dampen wave
energy, and to partially counteract ocean acidification in the reforested area.

+ Reform fiscal policies to invest in and incentivize restoration, sustainable management, and protection of coastal and
marine ecosystems to enhance adaptation and resilience of coastal communities.

+ Pursue policies to empower and encourage community restoration and stewardship, including community-based
adaptation approaches that improve land tenure (including of coastal and marine ecosystems) and legal recognition of

+ Develop innovative financing to promote coastal and marine protection and restoration efforts (e.g., insurance, blue
bonds, debt-for-nature swaps, and resilience credits).
*Implement a system of monitoring and evaluation (e.g., reef check surveys, etc.) of productivity of coastal and

+Measure and transparently report on wave intensity as a proxy for ecosystem resilience and risk reduction from

*Increase and strengthen the capacity of municipal authorities and related ministerial departments to ensure
developments within the coastal and urban areas have complementary approaches that integrate ecosystem-

Note: MPAs = Marine protected areas; OECMs = Other effective area-based conservation measures.

Source: Authors.

Both small-scale and industrial fisheries are particularly
vulnerable to climate change, which has the potential to affect
profitability, food security, and poverty rates while also increas-
ing the potential for conflict among fishers and across political
jurisdictions (Pinsky et al. 2018). Warming ocean temperatures
and changing ocean chemistry—as well as resulting habitat
degradation and food-web alterations—are already affecting
fisheries’ productivity and causing fish population distributions
to shift their ranges toward the poles or into deeper waters. A
majority of scientific models predict that polar regions will see a
net increase in productivity; temperate zones will see relatively

stable productivity but shifting assemblages of stocks; while the
tropics will experience a net loss in fisheries production
(Hollowed et al. 2013). These changes pose potentially cata-
strophic impacts for communities that rely on sustainable fish-
ing for livelihoods, especially those of Small Island Developing
States (SIDS).

Rising temperatures are also impacting overall fisheries produc-
tivity. While climate change could significantly lower global catch
under the worst warming scenarios, the rapid implementation
of climate adaptive fisheries management could offset many
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potential losses and lead to better outcomes in almost all
fisheries (Barange et al. 2018; Gaines et al. 2018). Ecosystem
management approaches can confer resilience for fisheries
and ameliorate climate impacts, but such approaches will not
be sufficient under continued change; there remains a need to
more fully integrate climate in management and enable new
and transformative solutions, given the magnitude of change

ing various components of the fisheries sector and manage-
ment actions. Importantly, fisheries and fishing communities are
diverse and local, thus national governments should use that
flexibility not only to tailor adaptation efforts to specific geogra-
phies, cultures, socioeconomics, and environments but also to
engage local stakeholders in public consultations when develop-
ing these policies.

anticipated (Holsman et al. 2020).
Similar in many respects to conventional adaptive management

in fisheries, climate-specific adaptation in this sector should
also be implemented as an iterative process that includes the
following steps:

Committing to climate-smart fisheries policy and management
solutions through new or updated NDCs can be a critical tool to
advance community- and ecosystem-based adaptation (see Box
6). There are myriad opportunities that countries may incorpo-
rate in the adaptation component of their NDCs, Adaptation
Communications, and National Adaptation Plans (NAPs), includ-

® Establish sound and precautionary fisheries management:
Fisheries that have sound management policies and
institutions perform significantly better than those that do

Box 6 | Improving the Resilience of Small-Scale Fishers through Ecosystem-Based Adaptation (EbA)

Improving the resilience of small-scale fishers through promoting and applying the principles of ecosystem-based adaptation (EbA)
can be an important driver to support the adaptation of national fisheries as a whole. Recognizing the important role that small-
scale fisheries and coastal communities play in adaptation (e.g., improving food security, enhancing local biodiversity, and ensuring
economic diversification) and including specific goals, priorities, policies, and actions in the adaptation component of an NDC can
greatly contribute to national and global adaptation goals.

Indonesia’s efforts to promote EbA within community-based fisheries management and therefore follow a bottom-up approach to
enhancing the resilience of its fisheries sector can provide valuable insights for other governments looking to do the same.

In partnership with Rare, Food and Agriculture Organization (FAO), Global Island Partnership (GLISPA), and Micronesia Conservation
Trust (MCT), the government of Indonesia is using a holistic approach to mainstream EbA into the practices of small-scale fishing,
and working toward greater ownership of the implementation and monitoring needed at the local and national levels (IKI, 2020). To
achieve this, Southeast Sulawesi province recently passed subnational policies and regulations that promote EbA within community-
based fisheries management and annual local government workplans. Using the small-scale fisheries productive sector as a vehicle
to mainstream EbA and nature-based approaches enables community members and policymakers to clearly identify tangible and
actionable practices that are important for climate adaptation and biodiversity protection. Local officials see these benefits firsthand

and are empowered to champion EbA to encourage necessary cross-sectoral and interdepartmental coordination, since fisheries and
climate are managed by different departments.

Using the adaptation component of new and updated NDCs to communicate such priorities, policies, and measures can help build the
overall resilience of national fisheries and bring about the following:

1. Empower vulnerable coastal fishers to sustainably manage marine reserves using science-based fisheries and climate data
coupled with behavior change principles.

Create an enabling policy environment that promotes EbA measures in fisheries management and COVID-19 Green Recovery
plans at the local and subnational levels.

Scale locally led solutions toward national relevance, demonstrating EbA as an effective approach to address climate adaptation
and encourage these efforts and stakeholder engagement approaches to be included in national-level reporting and policy
processes under the Paris Agreement.

Source: Authors.
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not (Hilborn et al. 2020). Areas with well-managed fisheries
appear to have inherent resilience that those with poorly
managed fisheries do not (Free et al. 2019).

Close the knowledge gap: Climate change will increase
uncertainty regarding the economic drivers and social norms
and behaviors that underpin current fishing practices and
make management through existing regimes more difficult
(Miller et al. 2010). An early step in adaptation should be
investments in the science, monitoring, and data products
needed for effective yet precautionary management and
associated measurement, reporting, and verification (MRV).
This includes identifying climate information that can
minimize these uncertainties, including scenario planning
for expected impacts and conducting long-term biophysical
monitoring of the system to understand real world
impacts. In parallel, management and planning can also

be systematically improved to incorporate climate science
and ecosystem-based adaptation measures. In large-scale
and industrial fisheries, this can be accomplished by, for
example, including climate drivers in stock assessment
models or developing ancillary indicators (e.g., biophysical,
social, or economic) that can act as benchmarks or triggers
to adjust management in response to changing conditions
(Pinsky and Mantua 2014). To help local fishing communities
better adapt and manage their fisheries under increased
climate change pressure, innovation in digitalization of
catch and sales data will support the adaptive capacity of
communities and build resilience of this productive sector.
Countries can place greater resources in this area through
commitments made in their NDCs.

Invest in management strategy evaluation: With rapidly
changing ocean conditions, fish populations are behaving in
novel ways, and historic population time series are becoming
less suitable for generating the forecasts necessary for catch
advice (Pinsky and Mantua 2014). The analytical technique
of management strategy evaluation (MSE)'3 is a promising
approach when data are limited and when climate variability
introduces significant uncertainty (Punt et al. 2014).
Meanwhile, qualitative scenario planning and ecological risk
assessment (Holsman et al. 2017) can help identify potential
management pathways. In the small-scale fisheries sector,
this can be achieved in integrating vulnerability assessments
into the management of local fisheries and the design

of possible reserve areas. Countries can direct greater
resources to this area through commitments made in

their NDCs.

® Reduce stressors to maintain ecological resilience: Reducing

nonclimate stressors on ecosystems and understanding
interactions among stressors is critical for building resilience
to climate change and for sustainable food production. For
example, keeping fishing pressure at or below sustainable
levels (e.g., biomass that enables a fish stock to deliver

the maximum sustainable yield [B, ] vs. biomass that
maximizes net economic returns in the fishery [B, 1)
through sustainable management can help populations
better weather some impacts of climate change (Gaines

et al. 2018) Elements of sustainable fishery management
that countries can include as policies or measures in their
NDCs include defining criteria for stock status in domestic
fisheries; setting and enforcing science-based catch limits;
maintaining a healthy base of forage fish; and minimizing
catch of nontarget species.

Enhance community resilience: The needs and practices

of a community that fishes for subsistence will differ
significantly from one that fishes commercially. To promote
community resilience and food security, countries will need
to assess and address local and unique challenges and
help to foster conditions that enable effective collective
action by communities in response to climate threats.

For example, in some cases, countries may be able to aid
fishing communities in the diversification of income streams
through climate-smart fishing portfolios or the addition of
other sources of income, such as smallholder agriculture,
aquaculture, or tourism (Barange et al. 2018). Community
participation and the integration of local and indigenous
knowledge into management will be crucial for informing
locally relevant policies (Martin et al. 2018; Ban et al. 2017).

Strengthen governance at multiple scales: To be effective,
governance systems for fisheries must be prepared to use
climate information and address climate-related needs.
Countries commit to develop and implement policies

and agreements for managing shifting stocks nationally
and internationally, including through regional fisheries
management organizations, given that all regions will have to
deal with changing stock distributions as a result of
climate change (Pinsky et al. 2018). This will likely
necessitate new or improved mechanisms that foster
international cooperation.

Specific options for including oceanic and coastal fisheries in
the adaptation component of NDCs are contained in Table 7.
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Table 7 | Options for Inclusion of Oceanic and Coastal Fisheries in the Adaptation Component of New or Updated NDCs

(I ARP VDRI RMNI M - Enhance fish stock recovery to support the maximum sustainable yield (B, ,.,) as a minimum.

MSY)
+ Reduce nonclimate pressures on fish stocks, including minimizing overfishing, protecting and restoring habitat, pollution
management, and reductions in impact and risks from other coastal and ocean uses.

* Increase science and data production capacity relevant to fishery management.

STRATEGIES, POLICIES,
PLANS, AND ACTIONS

* Integrate ecosystem-based adaptation measures into local and national fisheries’ plans and budgets, including but not
limited to small-scale fisheries.

* Invest in monitoring, data systems, and modeling that can help fisheries predict and adapt to changes and
support adaptation.

+ Transparently report on data systems and modeling that can improve understanding of changes in fish stocks to
support sustainable and adaptive fisheries management.

+ Commit to transition to a system of forward-looking, rather than historically driven fisheries management; for example,
set stock status criteria and develop set triggers for environmental conditions that lead to management adjustments.

* Integrate local and indigenous knowledge and community-based adaptation actions into local and national fisheries
plans and budgets—including secure tenure and fishing rights—to strengthen community resilience (Reddy 2016; Ban
etal. 2017).

+ Enhance regional and local cooperation to more effectively manage stocks that shift across political boundaries.
+ Invest in skill and capacity building in local communities to support sustainable management.

- Develop policies and governance structures that involve community and stakeholder participation, and base decision-
making on principles of fairness and equity.

+ Commit to community-based adaptation approaches that improve resilience and food security, particularly in small-
scale fisheries and coastal communities.

+ Commit to support livelihood diversification programs that reduce nonclimate pressure on fish stocks.

Source: Authors.

Atmospheric CO, levels are rising, and the ocean absorbs about
22 percent of this CO, as it dissolves into surface seawater,
decreasing pH and causing ocean acidification (Friedlingstein et
al. 2019). This has serious effects on ocean life. Swimming snails,
corals, clams, oysters, scallops, mussels, and certain finfish do
not survive as well or grow as quickly. Coral reef ecosystem
diversity decreases with acidification, and macroalgae and sea-
grasses can take over seafloor environments. Model projections
suggest that the composition and biomass of pelagic ecosys-
tems can greatly change in response to acidification. Overall,
acidification can substantially change the makeup and function
of underwater ecosystems. Ocean acidification also interacts

with other ocean changes such as rising temperature,
decreasing oxygen concentrations, and local drivers to affect
marine ecosystems further (IPCC 2019).

Ocean acidification also has serious effects on human econo-
mies, coastal communities, and regulating and provisioning eco-
system services. It is projected that by 2100 acidification could
degrade global coral cover by approximately 31 percent and
could lead to $40 billion in reductions in seafood production
from mollusk reefs (Gaines et al. 2019). Both coral and mollusk
reefs protect coastlines from storm waves, which themselves
are stronger and higher because of climate change, putting
coastal communities at even greater risk. Warming multiplies
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the threat: warm-water corals are at very high risk due to
warming, ocean acidification, and other climate hazards even if
global warming can be limited to 1.5°C (IPCC 2019). Economi-
cally important industries, including the following, are under
threat from acidification as well:

® Aquaculture: Acidification hinders shellfish aquaculture,

® Tourism: Acidification and warming damage coral habitats,
which generate $36 billion in global tourism per year
(Spalding et al. 2017).

Nutrient enrichment can amplify the rate at which ocean
acidification can take place. For Caribbean economies that are
heavily dependent on coral reef-based fisheries, net revenues

a growing sector worldwide and part of the marine
aquaculture sector, which yielded 30.8 million tonnes of
marine food fish and animals globally in 2018 (FAO 2020). In
the United States, for example, the $270 million/year Pacific
oyster industry experienced acidification conditions that
contributed to the loss of up to 80 percent of shellfish larvae
for several seasons in a row in the 2000s.

of $95-$140 million/year could be lost if measures to reduce
nutrient levels, such as proper waste treatment, are not enacted
(Gaines et al. 2019). Policies are therefore needed to incorpo-
rate proper waste treatment facilities as part of coastal

tourism development, to minimize nutrient enrichment to
coastal oceans.

4 ' S A ' Specific options for including measures to improve resilience to
® Fisheries: Acidification and warming can cause decreasing ocean acidification in the adaptation component of NDCs are

or shifting fish stocks, threatening many of the estimated contained in Table 8.

3.3 billion people who rely on fish for nearly 20 percent of
their animal protein intake (FAO 2020). It also drives the
collapse of coral and shellfish reefs, which are essential for
supporting wild fish stocks.

Table 8 | Options for Inclusion of Ocean Acidification in the Adaptation Component of New or Updated NDCs

STRATEGIES,
POLICIES, PLANS,
AND ACTIONS

- Commit to designing and implementing a long-term ocean acidification observing network with quality standards sufficient to
detect a change in key at-risk assets such as local fisheries or iconic ecosystems.

+ Devise strategy for promoting partnerships among researchers and coastal resource users to identify innovative paths
forward (e.g., selective breeding of resistant species such as acidity-adapted shellfish for mariculture).

+ Commit to reducing local land-based contributions to acidification, including runoff of nutrients, sediment, organic carbon,
storm and wastewater, and pH-active substances.

+ Introduce land and aquatic vegetation-based systems to remediate the impacts of acidification.
- Devise strategy to establish knowledge exchange among experts and key sectors, such as the aquaculture industry.
* Introduce grants, loans, tax incentives, and permitting to help future-proof businesses reliant on coral reef tourism.

- Commit to assess the influence of existing coastal management policies and practices on acidification to avoid unintentional
maladaptation to the total effects of ocean change.

+ Invest in monitoring, laboratory studies, and science synthesis to assess the risks to local communities and economically and
culturally important marine species and resources.

+ Commit to quantifying finance (and tech technology and capacity-building) necessary to implement acidification-focused
policies and measures.

Source: Authors.
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3. Financing Ocean-Based
Climate Action

For developing coastal countries on the frontlines of ocean
and climate change, increasing the ambition of ocean-related
mitigation and adaptation action in NDCs will require—and
will signal a demand for—increased international finance for
implementation.

Funding is available from several sources of multilateral
support, such as the Adaptation Fund, the Green Climate
Fund, the Global Environmental Facility, the Least Developed
Countries Fund, and the Special Climate Change Fund. Each of
these channels of international climate finance has supported
ocean-climate projects in recent years. The Adaptation Fund,
for example, has recently supported projects intended to help
communities adapt to coastal erosion in vulnerable areas of
Senegal and to reduce vulnerability to coastal flooding through
ecosystem-based adaptation in Cuba (Adaptation Fund 2015),
while the Green Climate Fund is currently supporting a project
in India that aims to increase the resilience of coastal communi-
ties by protecting and restoring coastal ecosystems including
mangroves and seagrasses (The Green Climate Fund 2018).
However, it is worth noting criticism of these funds based

on the difficulties in accessing funds and for delays in receiv-
ing disbursements.

Funding may also be available from multilateral development
banks. In particular, the Asian Development Bank (ADB)'s Action
Plan for Healthy Oceans and Sustainable Blue Economies,
announced in 2019, “will expand financing and technical assis-
tance for ocean health and marine economy projects to

$5 billion from 2019 to 2024, including cofinancing from
partners” (ADB 2019). One of the plan’s focal areas is “protecting
and restoring coastal and marine ecosystems and key rivers”
(ADB 2019), which offers a specific opportunity for ocean-
climate funding.

In addition, a variety of innovative finance options have
emerged in the past five years. For example, the Seychelles
recently took advantage of an opportunity that helps coastal
nations restructure their sovereign debt to redirect a portion
of the debt payments to marine conservation and lengthen

repayment periods in exchange for committing to protect at
least 30 percent of their Exclusive Economic Zone. Since taking
advantage of this program, the Seychelles has gained access

to an additional $430,000 per year for marine conservation
and, in 2018, announced marine protected areas of more than
80,000 square miles (TNC 2019b). The Nature Conservancy
estimates that upward of 85 countries could use such methods
for marine protection (TNC 2019a). Also, in 2018, the Seychelles
announced the first sovereign “blue bond” to support fisheries
management and marine protected areas by harnessing capital
markets for financing the sustainable use of marine resources
(World Bank 2018).

Countries may also wish to explore the potential of

innovative insurance products to improve the resilience

of ocean ecosystems and resources to climate risks. Recently,
for example, the Mexican state of Quintana Roo partnered
with The Nature Conservancy and insurance company Swiss RE
to insure the Mesoamerican Reef against hurricane damage,
described in further detail in Box 7 below (SwissReGroup n.d).
Similarly, the Pacific Community and the United Nations Pacific
Financial Inclusion Programme are currently looking into the
possibility of a fisheries insurance program for Pacific Island
states (UNDP in the Pacific 2018). Though not appropriate

in all circumstances (Kousky and Light 2019), and while care
should be taken to adequately account for equity and justice
considerations in the design of these programs, including
traditional land rights, insurance programs like these can be
excellent sources of funding for ecosystem conservation and
restoration work.

The Ocean Risk and Resilience Action Alliance (ORRAA), devel-
oped by Canada, AXA XL, and Ocean Unite is another instance
of growing interest and opportunity in this sector. This new
initiative is bringing together organizations from the public and
private sectors and civil society to develop risk management
strategies using the experience and expertise of the insurance
and broader finance community, alongside the knowledge of
the ocean community.
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A key role for these funds and initiatives is to develop and dem-
onstrate a pipeline of bankable projects so private investors, as
well as multilateral development banks, will find the right ways
to identify and invest in high-impact projects (Thiele et al. 2020).
Efforts such as IUCN's Blue Natural Capital Financing Facility are
supporting project developers with a clear return-on-investment
business idea, built on or supported by coastal nature-based
solutions, including blue carbon.

Lastly, countries could also explore the potential of carbon
markets, including the voluntary carbon market, as a way to
finance efforts to protect and manage blue carbon ecosystems.
In addition to opportunities for financing carbon through these
markets, efforts are underway to develop a resilience credit

for coastal and marine ecosystems to improve the resilience of
coastal infrastructure under The Nature Conservancy’s Sus-
tainable Development Verified Impact Standard (SDVISta)—a
program that provides investors with metrics that help quantify
how their support will strengthen resiliency in vulnerable coastal
communities under SDG 13 (TNC 2019a).

As ocean issues become better integrated into the international
climate effort, a comprehensive mapping of the supply of—and
demand for—international ocean-climate finance (including
quantifying the size of the finance gap) would be a helpful step
toward unlocking the mitigation and resilience potential of the
ocean to protect developing coastal communities and their
ocean and coastal ecosystems.

Box 7 | Case Study on Innovative Insurance Mechanisms to Improve Resilience of Coastal Tourism and Infrastructure

in Quintana Roo

The policy that protects the Mesoamerican Reef in Quintana Roo is a form of “parametric insurance,” meaning that it disburses funds
automatically when conditions exceed a predetermined threshold—in this case when the insured region experiences winds above
100 knots (IYOR 2018b). Once disbursed, the funds will be used for reef restoration work conducted by trained volunteers known as

Guardians of the Reef. According to The Nature Conservancy, “40 Guardians of the Reef volunteers were trained in Puerto Morelos in
2018,” and 20 more were scheduled to “participate in an additional training [in June 2019] in Isla Mujeres, bringing the total number of
trained reef guardians to 60 in this region” (TNC 2019b).

The policy pays into the Coastal Zone Management Trust, a fund established by The Nature Conservancy, the government of Quintana
Roo, and the Hotel Association of Cancun and Puerto Morelos, and funded by the government and taxes on tourism (Light and Kousky
n.d.; IYOR 2018b). This same fund also pays the insurance premiums (IYOR 2018a).

Healthy reefs attenuate wave energy by over 90 percent (Ferarrio et al. 2014), significantly reducing both storm surge and erosion. The
reef is also one of the main tourist attractions in the area. By helping to ensure that the reef remains healthy, this insurance policy thus
helps to increase the resilience not only of the area’s infrastructure and beaches but also of the $10 billion tourism industry centered on
tourist hotspots Cancun and Tulum (Tercek 2018).

Source: Authors.
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Conclusion

To address the interrelated ocean and climate crises, countries
and stakeholders must significantly increase the ambition of
their national climate actions to be consistent with the goals of
the Paris Agreement—maximizing the potential of sustainable
ocean-based mitigation measures and adaptation efforts to
protect ocean ecosystems and ocean-dependent communities
and economies.

These measures are particularly necessary in light of

the COVID-19 pandemic, which has impacted blue economy
sectors such as fishing, seafood production, tourism, and
marine transport. Given that most of the 3 billion people that
rely on the ocean for their livelihoods live in developing coun-
tries, investment that targets reducing emissions and building
future resilience while also providing for a sustainable blue
recovery can achieve multiple goals and help to reduce future
vulnerabilities to shocks, whether they are climate-related or
not, particularly for the most vulnerable.

NDCs can be a critical vehicle for advancing greater action on
ocean-based solutions, and vice versa, looking to the ocean
economy can be a source of ambition and innovation to
enhance economy-wide climate action. NDC-related ocean-
based mitigation and adaptation targets, policies, and measures
can send the necessary long-term policy signals and trigger

the required levels of finance, research and development, and
action. The options presented in this guide can be implemented
immediately, based on knowledge, accounting methodologies,
and technologies that are already available.

The ocean is critical to human well-being, as well as to the
stability of the earth's climate and ecosystems. Ensuring the
continued robustness of the range of climate and ecosystems,
biodiversity, and the intrinsic benefits that the ocean provides
requires governments to undertake ambitious and expeditious
measures to reduce greenhouse gas emissions from both the
land and ocean sectors and to take advantage of natural sinks,
as well as to ensure the resilience of marine and coastal ecosys-
tems to benefit the people that depend on them.

This paper has shown the strong potential for enhanced climate
ambition through the inclusion of ocean-based targets, poli-
cies, and measures in new or updated NDCs. Ultimately, bold
political leadership and clear policy signals will be required

to capitalize on the full potential of the ocean-based actions
identified; this must be coupled with strong national institu-
tions and international cooperation to ensure their effective
implementation.
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APPENDIX A

Additional Resources on Including
Ocean-Based Climate Action in Enhanced
or New NDCs

Governments and policymakers wishing to understand, incorporate,
or enhance ocean-based climate action in their NDCs can be guided
by the following additional knowledge products:

Blue Carbon and Nationally Determined Contributions:
Guidelines on Enhanced Action (The Blue Carbon Initiative 2020).

® This report supports countries seeking to promote and preserve
blue carbon/coastal wetlands by providing technical guidance on
the multiple avenues through which they can be included within
new and updated Nationally Determined Contributions (NDCs) to
the Paris Agreement, and can thus contribute to countries' raised
ambitions. The report presents a “tiered approach,” similar to
that employed by IPCC guidance, to demonstrate how a variety of
motivations and starting points all represent viable pathways for
the inclusion of coastal wetlands in NDCs.

Ocean and Climate Discussion Series: “Climate-Smart” Marine
Protected Areas for Mitigation and Adaptation Policy (Merwin
et al. 2020).

® This brief reviews the potential climate benefits of marine
protected areas (MPAs), discusses how policymakers and
practitioners can help ensure that MPAs are “climate-smart,” and
underscores that, because a suite of mitigation and adaptation
policies is necessary to address the climate challenge, climate-
smart MPAs merit a place in the climate policy toolbox.

The Ocean as a Solution to Climate Change: Five Opportunities
for Action (Hoegh-Guldberg et al. 2019).

® This high-level report seeks to provide a robust science base and
practical recommendations for action across issues central to the
attainment of a sustainable ocean economy.

Opportunities for Increasing Ocean Action in Climate
Strategies (Gattuso et al. 2019).

® This policy brief provides analysis on a menu of ocean-based
measures that can be considered when framing new mitigation
and adaptation components of NDCs. Results are packaged in the
following four policy clusters:

o Decisive - Effective measures to address climate change and
reduce climate-related ocean drivers

o Low regret - Measures that provide dual benefits (climate and
other co-benefits)

© Unproven - Measures that can only be achieved with
technological evolution (e.g., carbon capture and storage
[CCS], marine bioenergy)

o Risky - Measures that require greater public acceptance and
international governance (e.g., ocean fertilization and cloud
brightening) before any implementation can occur

Guide to Including Nature in Nationally Determined
Contributions (Beasley et al. 2019).

® This guide includes a checklist of information and accounting
approaches for natural climate solutions. Information technology
(IT)is intended to be a resource for countries as they consider
how to use natural climate solutions—such as forests, agricultural
lands, and coastal wetlands—to achieve their climate goals. The
checklist details information relevant for NDC enhancement
using conservation, restoration, and management activities for all
ecosystems; the coastal wetlands section explores considerations
specific to those ecosystems. Available in English, Spanish, French,
and Portuguese.

Ocean for Climate (Because the Ocean 2019).

® Compiled by the Secretariat for Because the Ocean, this paper
highlights the importance of coupling climate and ocean
ecosystems into decision-making but focuses primarily on ocean
elements (increased mitigation actions, implications for ocean
activities, and opportunities to improve resilience) since they are
traditionally omitted from global discussions. The paper looks at
actions in five areas that policymakers can explore to incorporate
the ocean into climate strategies:

© Opportunities for encouraging natural carbon sequestration
by coastal ecosystems

© Importance of continued development of sustainable ocean-
based renewable energy options

o Benefits when adaptation and resilience solutions for at-risk
communities and ecosystems are promoted

o Added value of implementing hybrid solutions that support
adaptation and mitigation actions in the fisheries and

aquaculture sector

o Ways to achieve emission reductions in the shipping sector
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Impacts of Climate Change on Fisheries and Aquaculture:
Synthesis of Current Knowledge, Adaptation, and Mitigation
Options (Barange et al. 2018).

® This FAO Fisheries and Aquaculture Technical Paper offers a
comprehensive synthesis of the issue of climate change in marine

and inland fisheries and aquaculture at global and regional scales.

The paper is framed in the context of poverty alleviation and
varied dependencies on fish and fishery resources and is based
on model projections, data analyses, and expert assessments.
Itis aimed primarily at policymakers, fisheries’ managers,

and practitioners, to assist countries in the development of
their NDCs.

Measuring Progress on Ocean and Climate Initiatives: An
Action-Oriented Report (Picourt 2017).

® This report analyzes the role of international initiatives and
multistakeholder partnerships in creating more robust scientific
knowledge on the linkages between ocean and climate; and in
incorporating ocean-based mitigation and adaptation actions as
part of the Global Climate Action Agenda.

Pathways for Climate-Ready Fisheries (Burden and
Battista, 2019)

® This report identifies five key pathways that can be taken
by governments, NGOs, fisher organizations, academia and
multilateral organizations in order to create greater resilience and
sustainability. It also details the necessary social, political, and
economic transitions required in order to avoid, or even reverse,
the worst impacts from climate change on the world'’s fisheries
and fishing communities.

The 2013 Supplement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories: Wetlands (Wetlands Supplement)
(IPCCet al. 2014).

® This report provides additional information that reflects scientific
advances, including an update of previously reported emissions
factors. This add-on now comprises additional information on
inland organic soils and on wetlands on mineral soils; coastal
wetlands including mangrove forests, tidal marshes, and seagrass
meadows; and constructed wetlands for wastewater treatment.

Case Studies on Ocean and Climate Change (The Commonwealth
Blue Charter Action Group on Ocean and Climate Change 2020).

® Compiled by the Ocean and Climate Change Action Group of the
Commonwealth Blue Charter, championed by Fiji, these case
studies focus on implementing climate vulnerability assessments
(CVAs), implementing community-led blue carbon projects, and
reducing GHG emissions at small and medium-sized ports.
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APPENDIX B

Data to Support Inclusion of Coastal and
Marine Ecosystems in National Inventories

and Policy

Table B1 | Mangrove Data for International Policy

POLICY FRAMEWORK INFORMATION NEEDS DATASETS

United Nations Sustainable Development Goals
(SDGs) including SDG 1 No Poverty, SDG 2 Zero
Hunger, SDG 6 Clean Water and Sanitation,
SDG 13 Climate Action, SDG 14 Life under
Water, SDG 15 Life on Land

United Nations Framework Convention on
Climate Change

Convention on Biological Diversity

Sendai Framework on Disaster Risk Reduction

Ramsar Convention

Bonn Challenge

IUCN General Assembly and World
Conservation Congress

Resilience value, mitigation value, food security
(including fish production), and human
well-being. Trends in mangrove health and
distribution

Mitigation value (carbon stores, sequestration
rate, avoided loss, rehabilitation potential).
Adaptation value (reduction in flooding, coastal
erosion, and wave attenuation). Greenhouse
gas inventories: trends in mangrove health and
distribution for Tier 1 reporting

Trends in health and distribution, including in
protected areas; selection of new protected
areas based on ecosystem services.
Identification of biodiversity hotspots

Coastal protection and food security

Status of protected areas (i.e., degraded or
not), Ramsar sites in areas of high ecosystem
services and biodiversity

Areas for rehabilitation and rehabilitation
success

Areas for rehabilitation and rehabilitation best

practices. Identification of areas in need of
protection and sustainable management

Mangrove Tourism, Coastal Protection,
Fisheries Enhancement,

Total Carbon, Mangrove Extent, Mangrove
Degradation, Effectiveness of Protected Areas
for Mangrove Conservation

Total Carbon, Coastal Protection, Drivers of
Mangrove Extent Change, Mangrove Extent,
Mangrove Degradation

Mangrove Extent, Mangrove Degradation,
Effectiveness of Protected Areas for Mangrove
Conservation, Conservation Hotspots

Coastal Protection, Fisheries Enhancement

Mangrove Extent, Mangrove Degradation,
Effectiveness of Protected Areas for Mangrove
Conservation

Restoration Potential

Restoration Potential, Effectiveness of
Protected Areas for Mangrove Conservation,
Conservation Hotspots

Source: Worthington, T.A., D.A. Andradi-Brown, R. Bhargava, C. Buelow, P. Bunting, C. Duncan, L. Fatoyinbo, et al. 2020. “Harnessing Big Data to Support
the Conservation and Rehabilitation of Mangrove Forests Globally.” One Earth 2 (5): 429—43. d0i:10.1016/j.0neear.2020.04.018.
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Table B2 | Existing Global Mangrove Datasets

DATASET DESCRIPTION NOMINAL YEAR | RESOLUTION MANGROVE REFERENCE
EXTENT USED

Mangrove extent
and change

Mangrove biomass

Mangrove height
and biomass

Freshwater and
sediment impacts
on mangrove
condition

Mangrove
fragmentation

Soil carbon

Aboveground
and belowground
carbon

Composite extent map using remote-sensing 1999-2003 Spalding et al. 2019

and visual-interpretation approaches

First globally consistent remote-sensing- 2000 30m — Girietal. 2011

based map of mangrove extent

Dataset refined by the removal of areas 2000 — Girietal. 2011 Tang et al. 2018

above an elevation threshold

Global analyses of mangrove deforestation ~ Annual 30m — Hamilton and Casey

based on the GFC dataset 2000-2012 2016

Most current global analysis of extent 1996, 2007- 25m — Bunting et al. 2018

captures both losses and gains over 2010, 2015,

20 years 2016

Climate-driven model of potential — — Spalding et al. Hutchison et al. 2014

mangrove AGB 2019

Canopy height maps based on a digital 2000 30m Girietal. 2011 Simard et al. 2019

elevation model and lidar altimetry

Canopy height maps based on a digital 2000 — Girietal. 2011 Tang et al. 2018

elevation model; biomass derived from a

global allometric model

Changes in mangrove extent are modeled — — Bunting et al. Maynard et al. 2019

against human alteration to free-flowing 2018

rivers

Global analyses of the change in Annual 0.2°x0.2° Hamilton and Bryan-Brown et al. 2020

fragmentation metrics over time 2000-2012 Casey 2016

Covariates of climate and location data — ~10 km Girietal. 2011 Jardine and Siikamaki

modeled against measurements of soil 2014

carbon

Assessment of how soil carbon stocksvary 2014 — Hamilton and Atwood et al. 2017

across latitude, hemispheres, and mangrove Casey 2016

community composition

Fine-scale three-dimensional variation in 2000 30m Girietal. 2011 Sanderman et al. 2018

soil-carbon density as assessed by machine-

learning approaches

Variation in soil carbon examined in relation  — ~25km Hamilton and Rovai et al. 2018

to coastal environmental settings via Casey 2016 Available from the

climate-geophysical models corresponding author
upon reasonable
request

Mangrove soil-carbon stocks across — 30m Hamilton and Twilley et al. 2018

different classifications of coastal Casey 2016

environmental settings

Field measurements modeled against — — WRIand IIED Twilley et al. 1992

latitude for estimating total biomass carbon 1986

Mangrove AGB modeled against latitude; — ~9km Girietal. 2011 Siikamaki et al. 2012

BGB assessed as a relative fraction of AGB
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Table B2 | Existing Global Mangrove Datasets (Cont.)

DATASET DESCRIPTION NOMINAL YEAR | RESOLUTION MANGROVE REFERENCE
EXTENT USED

Total carbon Annual assessment of total carbon stocks Annual Hamilton and Hamilton and Friess
and losses from deforestation 2000-2012 Casey 2016 201

Mangrove tourism  Analysis of TripAdvisor website to identify Up to 2015 — — Spalding and Parrett
mangrove attractions and their usage 2019

Coastal protection  Global valuation model of the role of 2010 20 km Girietal. 2011 Losada et al. 2018

mangroves in reducing annual coastal flood
damages to people and property

Conservation Conservation hotspots identified by the 2016 ~20 km Hamilton and Sievers et al. 2019
hotspots intersection of threatened megafauna Casey 2016
distributions with areas of high mangrove
loss
Notes: AGB = Aboveground biomass; BGB = Belowground biomass; GFC = Global forest cover; m = Meters; km = Kilometers; — = Not available.

Source: Worthington, T.A., D.A. Andradi-Brown, R. Bhargava, C. Buelow, P. Bunting, C. Duncan, L. Fatoyinbo, et al. 2020. “Harnessing Big Data to Support
the Conservation and Rehabilitation of Mangrove Forests Globally.” One Earth 2 (5): 429—43. d0i:10.1016/j.0neear.2020.04.018.

Table B3 | Upcoming Global Mangrove Datasets

DATASET DESCRIPTION NOMINAL RESOLUTION | MANGROVE REFERENCE
YEAR EXTENT USED

Mangrove degradation ~ Changes in the structural condition of mangroves as  Triannual Buntingetal.  Worthington and
identified by vegetation index time series 1984-2018 2018 Spalding 2018
Drivers of mangrove Machine learning and decision trees used for 2000-2005, 30m Girietal. 2011 Goldberg et al.
extent change classifying mangrove loss as commodities, human 2005-2010, 2019
settlement, erosion, extreme climatic events, or 2010-2016

nonproductive conversion

Shoreline erosion and surface water change used for — — Bunting etal.  Bhargava et al.
identifying erosion hotspots in mangrove forests 2018 2019

Mangrove geomorphic ~ Mangroves classified according to their geomorphic, 2016 25m Buntingetal.  Worthington and

typology deltaic, estuarine, lagoonal and open coast, and 2018 Spalding 2018
sedimentary settings

Protected-area Work ongoing — — Buntingetal. —

effectiveness for 2018

mangrove conse rvation

Restoration potential Expert-driven model of environmental conditions 2016 — Buntingetal.  Worthington and
enabling mangrove restoration at the landscape 2018 Spalding 2018
scale

Fishery enhancement Field measurements used for modeling mangrove 2016 1 km Buntingetal. -
dependency for invertebrate and finfish species 2018

Notes: m = Meters; km = Kilometers; — = Not available.

Source: Worthington, T.A., D.A. Andradi-Brown, R. Bhargava, C. Buelow, P. Bunting, C. Duncan, L. Fatoyinbo, et al. 2020. “Harnessing Big Data to Support
the Conservation and Rehabilitation of Mangrove Forests Globally.” One Earth 2 (5): 429—43. d0i:10.1016/j.0oneear.2020.04.018.
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ENDNOTES

1. Essential for attaining more sustainable and inclusive economic
development paths consistent with the UN Agenda for Sustainable
Development, including SDG 14 (UNCTAD 2020).

2. Fisheries (including inland fisheries) account for approximately 0.5
percent of global GHG emissions (Barange et al. 2018).

3. Foradiscussion on climate-smart MPAs, see https://oceanconservancy.
org/wp-content/uploads/2020/07/Climate-Smart-MPAs-Brief_
FINAL_07.08.2020.pdf.

4. The Wetlands Supplement provides a framework guide for accounting
ocean ecosystems into GHG inventories.

5. Approximately 80 NDCs include an existing or future action related
to oceans, coastal, or marine ecosystems in either the mitigation or
adaptation component of their NDC, based on analysis in ClimateWatch
(WRI2020). Note that according to research conducted by [UCN and TNC,
87 NDCs contained such references.

6. Under The United Nations Convention on the Law of the Sea (UNCLOS)
the Exclusive Economic Zone (EEZ) can be generally defined as the 200
nautical mile area that extends from the shore of a coastal state whereby
that coastal state has the legal right, freedom, and jurisdiction to both
explore and exploit, and the responsibility to conserve and manage, both
living flora and fauna and nonliving resources.

7. Fisheries' share of 4 percent of the emissions produced by global food
production excludes emissions associated with burning savannah and
crop land. Modeling was based on the aggregation and weighting of
extant fuel-use data, specific to target species, gear, and/or fishing
country, with corrections to account for upstream emissions from fuel
production and transport, as well as nonfuel emissions from vessel
construction, gear manufacture, refrigerant use, and other factors.

8. Seafood Watch and Dalhousie University developed a useful seafood
carbon emissions tool: http://seafoodco2.dal.ca/.

9. Following the International Maritime Organization (IMO) definition of
international transport: Shipping between ports of different countries.
International shipping excludes military and fishing vessels, includes bulk
carriers, oil tankers, and container ships.

10. Following the IMO definition of domestic transport: Shipping between
ports of the same country, includes ferries.

11. In addition to supporting achievement of the Paris Agreement, scaling up
the share of offshore energy would also support the achievement of SDG
7.2,7.A, and 7.B.

12. Demand equivalent figures were derived by dividing generation potential
figures by the US Energy Information Administration’s figure of 10,399
kWh/year (or .1 TWh/year) per home. See https://www.eia.gov/tools/
fags/fag.php?id=974&¢=3.

13. According to Punt et al. (2014), “Management strategy evaluation
(MSE) involves using simulation to compare the relative effectiveness
for achieving management objectives of different combinations of data
collection schemes, methods of analysis and subsequent processes
leading to management actions. MSE can be used to identify a ‘best’
management strategy among a set of candidate strategies, or to determine
how well an existing strategy performs. With the aid of computer
simulation, MSE compares and evaluates prospective management
options over a wide range of possible realities for the fishery and fish
population and identifies management approaches robust to a range of
conditions. This technique directly involves stakeholders in the process
that evaluates trade-offs between various management approaches.”
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