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SYNTHESIS ARTICLE
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ABSTRACT
The ocean plays a central role in climate change mitigation and adaptation. However,
climate and ocean policies have been historically siloed. After decades of slow
convergence, the Ocean and Climate Change Dialogue, decided at COP25 and
launched online in December 2020, was the first forum for Parties and non-Party
stakeholders to the UNFCCC to give their perspectives on how the climate regime
should address ocean-related mitigation and adaptation. The Ocean Dialogue was
informed by 47 prior open submissions provided by a broad swath of actors from
across the UN system and from civil society, including traditional and youth voices.
Our analysis of the submissions demonstrates a political evolution towards the
nexus among climate, ocean, and biodiversity regimes. The submissions uniformly
acknowledge that ocean and climate systems are inextricably linked, and that
consideration of ocean-based action will strengthen climate action and vice versa.
Salient themes of the submissions include changing ocean impacts, carbon sinks
and blue carbon opportunities, and the need for ecosystem resilience, biodiversity
management and improved understanding of normative and institutional
frameworks. There is a strong call to recognize the interconnectedness of the
biophysical world. Similar themes emerged during the actual Ocean Dialogue and
the subsequent informal meeting on next steps. The main message conveyed is
the dire necessity to implement strong stewardship and good governance of the
blue planet in a disrupted climate using cooperative and concrete actions. This
analysis highlights the need for a continued transdisciplinary international dialogue
on the ocean and climate change which elevates the ocean-climate-biodiversity
nexus via collaborative science, finance, and policy.

Key policy insights:
. Ocean and marine ecosystem impacts of climate change were widely

acknowledged, and referenced by ninety-one percent of submissions.
. After decades of slow integration of ocean into climate policy, the Ocean Dialogue

submissions acknowledge that climate policy must address linkages with the
ocean and its biodiversity.
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. Concerns include changing ocean impacts, carbon sinks and blue carbon
opportunities, and the need for ecosystem resilience, biodiversity management
and increased institutional interactions.

. Continuation of this Dialogue, with strengthened collaboration between States
and non-state actors, may give rise to multilateral and multilevel decision-
making toward sustainable climate, ocean and biodiversity action.

1. Introduction

This paper is inspired by a pivotal moment in informal ocean-climate policy: the coming together of three pre-
viously siloed policy agendas – those of international ocean, climate, and biodiversity management. Covering
70% of the planet, the ocean underpins the Earth’s climate system, and is a critical element in the Earth’s
response to rising greenhouse gas (GHG) levels in the Anthropocene. The ocean moderates global warming
by absorbing ∼93% of the excess heat and ∼26% of the excess CO2 from the atmosphere. However, ocean eco-
systems suffer the consequences of this buffering capacity with ocean acidification, ocean deoxygenation and
many other complex changes in ocean dynamics (Bindoff et al., 2019).

We provide a background on how the ocean is recognized in climate policy. We then provide an overview of
the 47 voluntary submissions received by the UNFCCC, in advance of the December 2020 Ocean and Climate
Change Dialogue (hereafter referred to as the Ocean Dialogue)1 and consider how the Ocean Dialogue (SBSTA,
2020, 2021) was responsive to the submissions (OCP and Rare, 2020). This qualitative and quantitative analysis is
meant to inform a wide audience of readers whose interests and work intersect with the ocean-climate-biodi-
versity nexus.

2. The incremental convergence of ocean and climate international policy

The last half decade has seen heightening awareness of ocean issues within the sphere of climate policy.
This recognition has evolved from isolated mentions to a push toward more convergence between
climate and ocean governance. The 1992 United Nations Framework Convention on Climate Change
(UNFCCC) and its subsequent treaties represent an almost-universal architecture of international law
through which Parties (i.e. States that have consented to be bound thereto) work to reduce GHG emis-
sions and adapt to climate change. In a spirit of wider participation, non-admitted entities (those that
have not completed the admissions process to become official observers) qualified in matters covered
by the UNFCCC are sometimes allowed to participate in sessions of the Convention bodies such as the
Ocean Dialogue. Non-Parties include observer States and observer organizations whose representatives
are entitled to participate in the UNFCCC process by informing it, but without voting rights or decision
negotiation privileges. In addition to observer States, non-Parties encompass a wide range of admitted
organizations (those that have been granted official observer status), such as Specialized Agencies
from the United Nations system, other Intergovernmental Organizations (IGOs), and Non-Governmental
Organizations (NGOs).2

The UNFCCC explicitly mentions possible adverse effects of sea level rise on islands and coastal areas in
its preamble (Recital 12 Preamble) and of ‘integrated plans for coastal zone management’ in Article 4(1) (f)
and (e), as well as acknowledges the ocean mainly through the ‘narrow but significant prism’ of sinks and
reservoirs of GHGs (Guilloux & Schumm, 2016). Nevertheless, the ocean historically received little attention
at the annual Conference of Parties (COP), both at the official negotiations and at its side events (Eddebbar
et al., 2015; Galland et al., 2012). This marginal consideration of the ocean by international climate law can
be explained by the broad scope of the UNFCCC and the fact that these multilateral climate negotiations
have traditionally focused on the anthropogenic nature, causes and consequences of climate change on the
atmosphere, terrestrial ecosystems and the economy (Guilloux, 2020). Early peripheral discussions of the
ocean in climate policy focused on mitigation (Freestone, 2009; Galland et al., 2012; Rayfuse & Scott,
2012). Historically, national delegates have generally demonstrated a lack of political will in putting
ocean-related issues on the international climate policy agenda, possibly as a result of limited
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understanding about the role of the ocean within the global climate system and because it would add
highly contested issues, such as finance or technology transfer, to an already complex process (Schuch-
mann, 2018).

In 2015 at COP21, some State and non-State actors voluntarily brought ocean-based solutions into the pol-
itical debate, in the context of scalable strategies to mitigate and adapt to climate change.3 The resultant Paris
Agreement (PA) sets the ultimate goal of limiting global warming to ‘well below 2°C’ and ideally 1.5°C (Article 2
(1)(a)), elevating for the first time the importance of ensuring the integrity of all ecosystems, including oceans (Pre-
amble, Recital 13). This Recital responds to a long-standing concern that marine biodiversity and ecosystem
integrity risks were not being sufficiently considered by Parties when contemplating climate action (Carazo,
2017). Nevertheless, this singular mention of the ocean remains essentially political, having had little-to-no con-
crete legal effect (Guilloux, 2020). More concretely, Nationally Determined Contributions (NDCs) pledged by
Parties under the PA, reflect increasingly ambitious commitments to reduce domestic GHG emissions and
adapt to the adverse effects of climate change according to national circumstances (Art. 4 PA) and provide a
valuable look into ocean-related challenges, priorities, and opportunities. The first round of NDCs revealed
that 70% of submitted NDCs included ocean or marine issues, with more emphasis on adaptation than mitiga-
tion activities (Gallo et al., 2017).

Following COP21, interest in mainstreaming the ocean into climate negotiations grew. In 2016, governments
solicited the Intergovernmental Panel on Climate Change (IPCC) to prepare a Special Report on the Ocean and
Cryosphere in a Changing Climate (IPCC, 2019). At COP22, regular ‘Ocean Action Days’ organized by the Global
Ocean Forum were moved from the public ‘green zone’ into the official ‘blue zone’ venue, offering increased
visibility and closer access to influential stakeholders of the COP. Additionally, a multi-stakeholder initiative that
included governments, international agencies, NGOs, scientific institutions and the private sector launched the
‘Roadmap to Oceans and Climate Action’ (ROCA).4 At COP23, Fiji’s Presidency unveiled the ‘Ocean Pathway’
with the objectives of increasing consideration for the ocean within the UNFCCC process and raising action
in priority areas impacted by ocean and climate change.5 It also proposed the ‘Talanoa Dialogue’ to help
Parties, through an interactive dialogue based on the Fijian tradition, to prepare their NDCs and to enhance
pre-2020 implementation and ambition.6

COP25, the last COP before the onset of the COVID-19 pandemic, was labelled by its Chilean Presidency as
the ‘Blue COP’, with the aims of building political momentum to ‘oceanize’ the climate debate and to address
the ocean-climate nexus in a more synergistic manner (Guilloux, 2020). COP25 hosted over 100 ocean-relevant
side events and press conferences, covering topics such as ocean-based solutions, fisheries, maritime transport,
maritime boundaries, ocean management, and ocean governance. In accordance with the outcome of the 50th
meeting of the Subsidiary Body for Scientific and Technological Advice (SBSTA), the theme of ‘oceans, coastal
areas and ecosystems, including mega deltas, coral reefs and mangroves’ was also discussed during the 13th
Focal Point forum of the Nairobi Work Programme on impacts, vulnerability and adaptation to climate change
(Doc. FCCC/SBSTA/2019/INF.1 (11 June 2019), paras. 30 and 31).

Thanks to the mobilization of civil society and the political support of ocean-dedicated Parties
(especially, Chile, Monaco, Costa Rica and Small Island Developing States (SIDS), despite initial opposi-
tion from some others (Brazil, Argentina, Saudi Arabia and the Russian Federation)), the Chile-Madrid
Time for Action decision welcomed ocean-relevant efforts from the IPCC and the President of COP25
(Decision 1/CP.25 (16 March 2020), para. 6 p. 2 para. 30, p. 4). Parties consequently requested the
chair of the SBSTA to convene at its fifty-second session a dialogue on the ocean and climate change
(Decision 1/CP.25 (16 March 2020), para. 31, p. 4.). The SBSTA dialogue format was designed as a
space to exchange best information, knowledge, and practices to inform and facilitate the implemen-
tation of the UN treaties by Parties and non-Party stakeholders on a basis (ad hoc or regular) to be
defined. In response to the COVID-19 pandemic, the Ocean Dialogue was held as part of the virtual
UN Climate Change Dialogues 2020.7 The Ocean Dialogue, and the voluntary submissions thereto, rep-
resent the first UNFCCC-wide opportunity for both Party and non-Party stakeholders to weigh in on the
consideration of ocean-related issues in the climate negotiations (see also, Post (2019), OCP and Rare
(2020), and SBSTA (2020)).
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3. Methodology

The Ocean-Dialogue presents an inaugural opportunity to gauge how a diversity of UNFCCC actors perceives
the ocean and how they wish to shape action at the climate-ocean intersection. In advance of the Ocean Dia-
logue (held virtually on 2–3 December 2020), our analysis evaluated the 47 electronic submissions by system-
atically identifying key themes (as reflected in the text), as well as specific subtopics within each theme. Each
submission was independently reviewed by one natural scientist and one expert in law or policy. Themes and
subtopics were predefined and then their appearance was quantified for: frequency of occurrence (expressed
here as a percentage of all submissions that included each theme or subtopic), the average number of mentions
per submission (for those addressing the theme or subtopic), and the context in which each topic was con-
sidered. Totals for each submission were averaged across the two reviewers to decrease biases from individ-
ual-level differences in annotation. Following the initial annotation, select submissions were revisited to
extract narrative or anecdotal examples to illustrate the treatment of specific themes and subtopics. In Appen-
dix 4 we compare party submissions to the Ocean Dialogue to those Parties’ respective treatment of the ocean
in their initial NDCs, using data presented in Gallo et al. (2017).

Since the UNFCCC encompasses a diversity of constituencies with different degrees of representation and
rights, submissions were divided into two categories: Party submissions (those by Parties or groups thereof)
and non-Party submissions. The use of this broad division in our analysis was intended to examine if Parties
who are legally entitled to decide on new binding rules for the application of climate treaties (and to whom
those rules will subsequently apply) prioritize different issues in their submissions than non-Parties. The non-
Party category includes submissions by UN system organizations and agencies (referred to as UN system enti-
ties), UNFCCC-admitted IGOs and NGOs with observer status, and non-admitted NGOs (Figure 1). In the run-up
to COP26, this examination sheds light on how non-Party submissions could influence, contribute to, or inform
future Party decisions on climate-ocean interactions.

Here we draw some qualitative comparisons between the topics emphasized in the 47 submissions and
those presented at the Ocean Dialogue event during the plenary sessions, participant inputs, and breakout
group discussions. Lastly, we compile and highlight promising recommendations and concrete suggestions
extracted from the submissions, from the Ocean Dialogue event, and from an informal follow up meeting con-
vened by the presidents of COP 25 and 26 on 29 June 2021. Appendix 1 contains a glossary of acronyms appear-
ing in this paper. Appendix 2 (with figures numbered as A2.1 through A2.11) contains additional visualizations

Figure 1. Categories of submissions to the ocean and climate change dialogue.
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of the analyses discussed in the paper. The raw data used to compile the figures are available in Zenodo
(Dobush et al., 2021).

4. Results

4.1. Key submitters

In 2020, the UNFCCC welcomed submissions by both Parties and non-Party actors for suggested priority areas
and ideas for the Ocean Dialogue. The 47 submissions received to guide the creation of the Ocean Dialogue
illustrate the diversity of ocean-climate stakeholders and the diversity of regimes involved (Figure 1).

Among the submissions, 20 were made by Parties, individually or as groups, including LDCs, AOSIS, and AGN
(for acronyms, see Figure 1). Additionally, we considered the joint submission by the OPOC/SPREP as a Party
submission, since it represents the interests of a number of Pacific Island States. Combined, the Party sub-
missions represent approximately 120 out of 197 UNFCCC State Parties and out of 146 coastal and archipelagic
States worldwide. The vast majority of submitting Parties are either coastal (e.g. Mexico, Monaco, Gabon) or
archipelagic States (e.g. AOSIS and most of the OPOC/SPREP members) including Parties with extensive
marine spaces (archipelagic waters and/or Exclusive Economic Zones [EEZs] and continental shelves) such as
Canada, Australia, Chile, Indonesia or Fiji. Many of the Parties providing individual submissions have a long
history of strong ocean management and policy (e.g. Canada, Japan, Chile, Australia, Costa Rica, Indonesia).
However, input from several major coastal Parties was notably absent (e.g. China, India, Brazil, the Russian Fed-
eration, and the USA). Individual submissions were made by both developed (6 submissions) and developing
countries (9 submissions), as based on Annex 1 classification. However, no individual submissions were made
by any of the 49 countries classified as least developed (LDCs), and the submissions by Bhutan on behalf of the
LDCs and Gabon on behalf of the AGN were the shortest submissions received (1 page).

Four UN system entities offered submissions: IOC-UNESCO, DOALOS, FAO, and the IUCN.
An additional 23 submissions came from NGOs, among them academic institutions and both admitted and

non-admitted observer organizations. One joint submission represented the scientific networks of the DOSI/
DOOS. Many of these NGOs have shown a longstanding commitment to ocean and climate policy (e.g. GOF,
OCP, PML). Other submitters with established involvement in international environmental and climate policy
are increasingly interested in the ocean-climate interface within the UNFCCC process (e.g. WWF, TNC). There
were also submissions by several NGOs centred on fisheries, the energy sector, the deep sea, or other
specific foci that are emerging into the climate-ocean policy scene.

Both NDCs and the Ocean Dialogue rely on ‘submissions’, but these documents do not have equal legal
force, object and purpose, nor level of participation. We found no clear pattern connecting the weight that a
Party gave to the ocean in its first NDC submission (‘Marine Focus Factor’ as identified in Gallo et al., 2017)
and the likelihood that it submitted voluntary comments to the Ocean Dialogue. Interestingly, there is a sub-
group of Parties whose 2015 NDC submissions did not discuss coastal or ocean issues, but that submitted
robust Ocean Dialogue recommendations (e.g. EU, New Zealand, Norway, Federated States of Micronesia
[FSM]). This positive evolution in positioning the ocean-climate nexus can be attributed to many factors,
including shifting diplomatic priorities as well as political and legal implications of NDCs and the Ocean
Dialogue.

4.2. Salient themes arising out of submissions

Salient themes emerging from our assessment of the Ocean Dialogue submissions are discussed below. Categ-
orically, these are grouped into Ecosystems and Biodiversity, Regime and Policy Interactions, and Cross-Cutting
Issues. Certain themes were mentioned by 85% or more of submissions, including: climate normative and insti-
tutional interactions, ocean management for biodiversity, ecosystem services, ocean and ecosystem impacts,
blue carbon, and scientific research, observing, and monitoring (Figure A2.1). The diversity of submission
themes demonstrates the complexity of ocean uses and services, the multiple ways in which they intersect
with climate change adaptation and mitigation, and the various policy interactions they imply. These policy
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interactions are complementary, rather than mutually exclusive, articulating the complex cause-and-effect
relationships linking ocean and climate issues through framing, scoping, decision-making, and implementation
(Guilloux, 2020; Oberthür & Gehring, 2006; Van Asselt, 2014).

4.2.1. Ecosystems and biodiversity
4.2.1.1. Ocean and ecosystem impacts. Ocean and ecosystem impacts of climate change were referenced by
ninety-one percent of submissions (Figure A2.1). These impacts were mentioned an average of 15 times per
submission (Figure A2.2). Within the ocean and ecosystem impacts category, ocean warming (70%), ocean acid-
ification (64%), and sea level rise (64%) received the most attention across submissions (Figure 2a). Impacts to
the ocean’s ability to uptake carbon (51%) or heat (45%), ocean deoxygenation impacts (45%), coral reef
impacts (43%), extreme events (38%), general ecosystem impacts (36%), mangrove impacts (36%), and the
impacts of species redistribution (34%) were considered by more than a third of the submissions (Figure 2a).

Ocean and ecosystem impacts were more frequently considered in submissions by non-Parties compared to
Parties; this was especially true for certain categories such as impacts of species redistribution, circulation
changes, deep-sea impacts, and saltwater intrusion (Figure 2a). Sea level rise, impacts to ocean circulation,
and ocean acidification were referenced many times by UN system entities, and by non-Parties in general
(Figure A2.3), indicating a potentially deeper look at these topics. Impacts were frequently discussed by sub-
mitters in reference to adaptation or mitigation strategies, either in reference to research needs or as a call
to action. In rarer cases submitters made process-based suggestions for relevant impacts, or discussed
finance needs.

4.2.1.2. Blue carbon. Blue carbon is understood as the biologically-driven carbon flux and storage in marine
systems amenable to management. It was referenced in 85% of submissions (Figure A2.1), and some aspect
of blue carbon was mentioned an average of 7 times per submission (Figure A2.2, A2.4). This theme was a
high priority for UN agencies and non-admitted entities: IOC-UNESCO, Pew, and BtO highlighted the role of
blue carbon ecosystems throughout their submissions, consistently as background information, but often in
the context of action, mitigation or adaptation. These mentions indicate a recognition of the ocean as a critical
sink for GHG.

Among quantified subtopics (Figure 2b), nature-based solutions (NBS) were mentioned in 64% of sub-
missions and blue carbon ecosystems were acknowledged for their ability to sequester large amounts of
carbon. Submissions recommended actions such as their conservation, restoration, and management for sus-
tainable use and resilience. About half of the submissions (53%) specifically cited restoration and conservation
of mangroves, coastal wetlands (e.g. salt marshes), and seagrasses, with watersheds receiving less attention
overall (34% of submissions).

Submissions mentioning blue carbon most prominently were CI, BtO, WWF, and IOC-UNESCO. NBS were
advocated by PEW, WWF, TNC, and IUCN as well as the EU and FAO. Co-benefits of blue carbon for coastal pro-
tection, fisheries, and biodiversity make it a favourable mitigation strategy, despite the limited CO2 removed
(Vegh et al., 2019). Blue carbon themes appeared most frequently as mitigation, adaptation or action items,
but also in the context of research and finance needs. Submissions highlighted the Blue Carbon initiative, coor-
dinated by CI, IOC-UNESCO and the IUCN (and supported by the International Blue Carbon Scientific Working
Group), which strives to build blue carbon into NDCs, REDD+, national management plans, and financing mech-
anisms such as the Green Climate Fund (GCF). Key issues involved the dependence of blue carbon measures on
slowing sea level rise and links to restoration efforts such as the Decade for Ecosystem Restoration.

4.2.1.3. Ecosystem services. Ecosystem services were mentioned by 94% of submissions (Figure A2.1); these
impacts were mentioned an average of 13 times per submission (Figure A2.2). Among the subtopics, ocean
energy was mentioned by more than half of all submissions (60%) (Figure 2c), including almost half of Party
submissions, and was discussed in relative depth, with an average of 3.3 mentions per submission (Figure
A2.5). The ocean energy category encompasses both renewables and innovative energy solutions as well as
traditional, carbon-emitting energy sources such as oil and gas. The EU, FSM, BtO, and IDDRI focused on
increased innovation in the renewables space. The EU also focused on offshore wind and discussed other
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ocean energy alternatives. Separately, the DOSI/DOOS submission noted that expected increased reliance on
land-based renewable energy could further escalate demand for critical minerals and potentially raise pressure
for deep-seabed mining.

Figure 2. Percentage of submissions (total, Party and non-Party organized by colour) that include mention of subtopics related to the themes
of: (a) Ocean and Ecosystem Impacts, (b) Blue Carbon and Carbon Storage, (c) Ecosystem Services, (d) Ocean management for Biodiversity, and
(e) Scientific Assessments.
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Coastline protection was mentioned by 55% of submissions (Figure 2c); the submissions with most mentions
of protecting coasts were Norway, SPREP, SPF, WWF, and RARE (with 21 mentions). The SPREP submission high-
lighted the need for financing for Loss and Damage due to sea level rise, the importance of protecting coastal
zone blue carbon sinks and other coastal ecosystem services, and of protection and adaptation for fisheries
resources and communities. Almost half of all submissions (49%) mentioned maritime transport, and nearly
a third of submissions mentioned marine tourism (32%) and the blue economy (28%) (Figure 2c). Certain
topics received less attention: seawater desalination was mentioned only by OCP (once) and by SPREP
(three times). Similarly, marine genetic resources (MGRs) were only mentioned in three submissions (Mexico,
SPREP and DOSI/DOOS), despite their potential promise for climate solutions and the increased attention on
the topic at the ongoing BBNJ negotiations (Tessnow-von Wysocki & Vadrot, 2020).

4.2.1.4. Fisheries and aquaculture. Fisheries and aquaculture were evaluated as subtopics under the theme of
Ecosystem Services. Fisheries considerations appeared in 79% of submissions (Figure 2c), with an average of 6
mentions per submission (Figure A2.5). Thirty percent of submissions included aquaculture considerations
(Figure 2d); with an average of 4 mentions per submission (Figure A2.5). Aquaculture was more frequently
included in submissions by non-Parties (44%) compared to Parties (10%), whereas both groups frequently high-
lighted fisheries (75% Party and 81% of non-Party submissions included fisheries considerations) (Figure 2c).

Fisheries considerations were included in the context of: (1) the impacts of climate change on fisheries pro-
ductivity, (2) industry supporting human livelihoods and food security, (3) being a cumulative ocean ecosystem
stressor (i.e. overfishing and illegal and unreported fishing), (4) mitigation opportunity to decrease fossil fuel
emissions from fisheries, and (5) policy need for more coordination between fisheries management organiz-
ations and the UNFCCC on climate and fisheries issues.

Submissions with the most consideration of fisheries included EU, Mexico, Japan, FAO, OurFish, WEDO, and
EDF. Submissions with the most consideration of aquaculture included EU and SPREP, FAO, and EDF. In general,
non-Party submissions tended to have more detailed information pertaining to fisheries and aquaculture.
Somewhat unexpectedly, several States for which fisheries represent an important economic sector (Indonesia,
Fiji, Canada, the Seychelles, and Belize) did not include fisheries considerations in their submissions. Other
Parties, like Chile and Norway, referenced fisheries only in a general manner, with no specific actions relating
to the Ocean Dialogue.

Fisheries’mentions had varied focal elements. WEDO focused on the role of women in fishing communities,
and called for specific actions, such as including gender in data collection and ending fossil fuel subsidies to the
fisheries sector. OurFish focused on ending overfishing to address the biodiversity and climate crises and
encouraged Parties to include such commitments in their NDCs. FAO proposed a dialogue on climate-resilient
fisheries and aquaculture as nature-based solutions to foster adaptation and mitigation, advocating for the
prioritization of aquatic food production in climate conversations and upcoming UN planning processes. It
noted the vulnerability of the sector as highlighted in the SROCC, and offered ongoing guidance and
support for States looking to integrate fisheries and aquaculture into their NDCs or climate planning. The EU
called on FAO, Regional Fisheries Management Organizations (RFMOs), and Regional Seas Conventions to coor-
dinate and cooperate with other relevant bodies and to provide guidance on how to adjust fisheries manage-
ment to account for climate change.

4.2.1.5. Ocean management for biodiversity. Among the most prevalent themes, some form of ocean man-
agement for biodiversity was referenced by 96% of submissions (Figure A2.1; A2.6); this topic was mentioned an
average of 11 times per submission (Figure A2.2).

Ecosystem resilience was among the highest-priority subtopics, mentioned by 79% of submissions; biodiver-
sity protection also had frequent mentions (74%) (Figure 2d). Both subtopics appeared as integral to climate
action and adaptation, but also within the contexts of mitigation, capacity building, research, and finance. Inte-
grated coastal and ocean management (70%), ecosystem-based management (64%), and marine protected
areas (MPAs) (60%) were seen as key process and action items, with lesser attention paid to marine pollution
management (40%), Marine Spatial Planning (MSP) (28%), disaster and extreme event management (26%), and
strategic environmental assessment (15%) (Figure 2d). Ecosystem resilience was highlighted by organizations
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such as CAN, OurFish, and PEW, while WWF and TNC prioritized integrated coastal management. The strongest
advocates for MSP were Mexico, IOC-UNESCO and GOF; Chile, EU, SPREP, and BtO emphasized MPAs; and IOC-
UNESCO underscored ecosystem-based management.

4.2.1.6. Science assessments. Science assessments were referenced by 83% of submissions (Figure A2.1) and
were mentioned an average of 3 times per submission (Figure A2.2, A2.7). Appendix 3 provides a brief overview
of the key science assessments cited in the Ocean Dialogue submissions. Submitters called for a science-based
discussion, with a number of Parties requesting that part of the Ocean Dialogue include short presentations on
the state of ocean science. Reference to scientific research was included in 79% of submissions (Figure 2e), and
was included in both general and specific ways, via calls for action, capacity building, and in relation to mitiga-
tion and adaptation needs.

By far the most frequently referenced science assessments were those produced by the IPCC. In total, 77% of
reviewed submissions referenced the IPCC SROCC, 21% referenced the IPCC 1.5°C Special Report (2018), and 9%
the IPCC Assessment reports (AR5/AR6) (Figure 2e, Appendix 3). The IPCC Wetlands Supplement, the IPCC
Climate Change and Land Special Report, and IPCC methodologies and guidance were also referenced in
submissions.

Beyond the IPCC, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) was referenced in 23% of submissions (Figure 2e), providing recognition of the climate-ocean-biodiver-
sity nexus in informing the Ocean Dialogue. Notably, more non-Party submissions referenced IPBES (30%) com-
pared to Party submissions (15%), suggesting that the IPBES reports (2019) may be less recognized by State
actors in the UNFCCC process. Additional scientific assessments referenced in submissions included the FAO
Technical Papers 627 and 650, the FAO International Symposium on Fisheries Sustainability, the UN Oceans
Conference, the Global Ocean Science report, the State of the Ocean report, the High-Level Panel for a Sustain-
able Ocean Economy, and reports from the World Meteorological Organization (WMO). Somewhat surprisingly,
the first World Ocean Assessment (WOA1, 2016) was only referenced in 2 submissions, both from within the UN
system (4%; DOALOS and IOC-UNESCO) (Figure 2e).

4.2.2. Normative and institutional regime interactions
Submitters highlighted the need for more interactions among sets of norms, decision-making procedures, and
organizations coalescing around distinct functional issue areas, such as climate, ocean, biodiversity, or human
rights and development, hereinafter defined as regime interactions (Young, 2012). Normative regime inter-
actions are understood as associations between legal approaches (e.g. ecosystem-based approach), principles
(e.g. cooperation), objectives or meta-norms (e.g. mitigation, adaptation, Sustainable Development Goals
(SDGs)), obligations (e.g. raising NDC ambition as set in Art. 3 PA), and soft rules (e.g. BtO Declarations 2015
and 2016), that can be used to foster the Ocean Dialogue and other ocean-relevant climate processes. Insti-
tutional regime interactions are interactions taking place through coordination and cooperation between com-
petent international organizations, treaty bodies, and mechanisms within and beyond the climate regime at the
level of decision-making and implementation. Both normative and institutional interactions between climate
and ocean regimes rely on knowledge being available to State and non-State actors (Guilloux, 2020; Van
Asselt, 2014; Young, 2011). However, the submissions suggest that depth of understanding of ocean-climate
interactions and their societal consequences may differ among actors, potentially to the detriment of ‘under-
represented’ issues or topics, such as the deep ocean or deoxygenation. Certain submissions exhibit a lower
level of understanding or awareness of relevant existing norms, their legal force and the role of institutions
in furthering the ocean-climate-biodiversity nexus (e.g. AGN, LDCs, LINGO, OurFish).

4.2.2.1. Normative and institutional regime interactions within the climate regime. Normative interactions
within the climate regime were referenced in 96% of submissions (all but two submissions) (Figure A2.1) with an
average of 10 mentions per submission (Figure A2.2). Unsurprisingly, given the political context of the Ocean
Dialogue, the primary focus was given to interactions within the climate regime (Figure 3a). Such references
included the PA or the Paris Agreement Rulebook (77%), NDCs (66%), the Global Stocktake (40%) and the
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Kyoto Protocol (11%). These were typically brought up in submissions relating to mitigation and adaptation
actions, as well as in an effort to provide context to frame the submission.

Institutional interactions within the climate regime were referred to in 89% of submissions (Figure A2.1), with
an average of 8 mentions per submission (Figure A2.2, A2.8). The three main institutional mechanisms most
mentioned by submitters operating within the climate regime are the Science Work Stream (i.e. SBSTA) includ-
ing the Ocean Dialogue (95% Party, 70% non-Party submissions), the COPs (45% Party, 63% non-Party sub-
missions), and the adaptation and resilience work stream (65% Party, 59% non-Party submissions) (Figure
3b), which include the Warsaw Mechanism on Loss and Damage, as well as national adaptation plans. Insti-
tutional interactions are mentioned mostly in an introductory context or related to generic action. Through
the lens of specific work streams on science, adaptation and resilience, process-based suggestions have also
been made by submitters, especially by admitted entities, to foster synergistic interactions within the
climate regime when dealing with ocean-related issues (e.g. IDDRI).

4.2.2.2. Normative and institutional regime interactions beyond the climate regime. The majority of sub-
missions also included a focus on normative interactions with the ocean regime and/or the biodiversity regime.
Institutional interactions beyond the climate regime were referenced in 47% of submissions (Figure A2.1), with
an average of 2 mentions per submission (Figure A2.2). The EU, FSM, Costa Rica, DOSI, CAN, and GOF had a
stronger focus on normative interactions beyond the climate regime, compared to other submissions. The
strong emphasis of submissions on normative interactions between the ocean and biodiversity regimes is
encouraging. Normative interactions with the ocean regime were referenced in 77% of submissions (Figure

Figure 3. Percentage of submissions (total, Party and non-Party organized by colour) that include mention of subtopics related to the themes
of: (a) Normative Interactions, (b) Institutional Interactions, (c) Cross-cutting Issues, and (d) Good Governance Principles.
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A2.1) with an average of 4 mentions per submission (Figure A2.2, A2.9). Under the ocean regime, 47% of sub-
missions referenced BBNJ, 49% referenced SDGs, especially SDG14 (‘conserve and sustainably use the oceans,
seas and marine resources’), 43% UNCLOS, and 13% the 1995 United Nations Agreement for the Implemen-
tation of the Provisions of the UNCLOS relating to the Conservation and Management of Straddling Fish
Stocks and Highly Migratory Fish Stocks (Figure 3a). Less frequently mentioned legal sources that are part of
the ocean regime and were included in certain submissions are: the mining code of the International
Seabed Authority (ISA), Regional Seas Conventions in general, the 1996 London Protocol to the 1972 Conven-
tion on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter and the 1980 Convention
for the Conservation of Antarctic Marine Living Resources (CCAMLR).

Institutional interactions across climate and ocean regimes, such as cooperation with RFMOs, generally
received less attention (Figure 3b), though institutional interactions through the UN Decade on Ocean
Science for Sustainable Development (2021-2030)8 were well represented (25% Party, 56% non-Party sub-
missions). This lack of attention may reflect scientific uncertainty on shifts owing to climate-related changes
in ocean temperature, acidity, and currents and the fact that not all RFMOs apply the best-available scientific
evidence (Rayfuse & Scott, 2012). Multiple submissions invited the Ocean Dialogue to examine potential insti-
tutional synergies at the ocean-climate nexus (e.g. AOSIS, Costa Rica, Seychelles, SPREP, IUCN, Ocean Conser-
vancy). To this specific end, Indonesia proposed that the Ocean Dialogue provide technical guidance on
existing substantive and institutional arrangements by including brief presentations by representatives from
relevant international organizations.

Normative interactions with the biodiversity regime were referenced in 57% of submissions (Fig A2.1) with
an average of 1 mention per submission (Figure A2.2, A2.9). These include a strong focus on fostering connec-
tions with the 1992 Convention on Biological Diversity (CBD) (57% of submissions), the 2011–2020 Aichi Targets
and the post-2020 Global Biodiversity Framework (Figure 3a). In contrast, normative interactions with the
human rights regime were referenced in only 6% of submissions (Figure A2.1), with an average of 1
mention per submission and none related to institutional interactions (Figure A2.2). Despite the concerning
ramifications between human rights and climate change (Rajamani, 2018; Roth-Arriaza, 2010), this absence
in submissions may point to a lack of awareness of directly identifiable normative and institutional links.

4.2.3. Cross-cutting issues
A number of topics appeared in the context of multiple categories discussed above. They are identified as cross-
cutting in that they are relevant to, affect, and cut across most or all aspects of Ocean and Climate Change
action and more generally, environmental policy. These include ocean, climate and biodiversity regime inter-
actions, capacity building, finance, geopolitical interactions, and human rights and development issues (Figure
3c). We analyze these separately below.

4.2.3.1. Ocean, climate and biodiversity regime interactions. While in the past, issues pertaining to the
ocean, climate, and biodiversity were often treated in silos within the framework conventions that govern
each topic (Freestone, 2021), the Ocean Dialogue submissions indicate that a more integrated or holistic
approach across governance systems is necessary. This understanding is evident since 81% of submissions
referred to ocean, climate, and/or biodiversity interactions (Figure A2.1) and 26% of submissions referenced
the ocean-climate or ocean-climate-biodiversity ‘inherent nexus’ (SBSTA, 2020), which can serve as a model
for further thought and action (Freestone, 2021; Guilloux, 2020; McDonald et al., 2020; Trevisanut et al.,
2020). Submissions also emphasized the need to reinforce coordination and cooperation between the
UNFCCC and other UN-relevant, multilateral frameworks. However, these interactions were more frequently dis-
cussed in non-Party (33%) than Party (15%) submissions (Figure 3c).

4.2.3.2. Capacity building. Capacity building is discussed in 68% of the reviewed submissions (Figure 3c), with
an average of 3 mentions per submission (Figure A2.2, A2.10); the most mentions were by Chile, Panama, IOC-
UNESCO, GOF, IUCN, and WWF. Technical support was highlighted as an important part of capacity building
activities. Chile noted that international collaboration is key to standardizing blue carbon ecosystem manage-
ment and open data sharing, and encouraged a user-friendly report of the Ocean Dialogue be produced for use
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in strengthening mitigation and adaptation actions. Panama’s submission focused heavily on international
cooperation, noting that international scientific research is required to support science-based policies, with a
focus on assistance to States that do not have the capacity for intensive study of ecosystems in under-
researched areas. Panama also called for advice and experience-sharing from States that have successfully inte-
grated the ocean into their national climate policies. Complementarily, Japan noted its willingness to share its
lessons learned through various capacity building programmes.

WWF advocated for increasing the capacity of coastal developing states to respond to ocean-climate
impacts through planning, education, and technology transfer. IUCN suggested stakeholders identify,
support, and strengthen existing work streams within the UNFCCC realm to advance constructive action on
ocean and climate. IACOA highlighted its Ocean Acidification Action Plans, which help governments identify
key species, assess vulnerabilities, and develop protection strategies while engaging policy makers in leader-
ship roles. The IOC-UNESCO noted its planned development of a State of the Ocean Report (IOC-UNESCO,
2020), which would feed into processes such as the Ocean Dialogue and provided various examples of success-
ful capacity building efforts. GOF spotlighted development of a global capacity building programme for devel-
oping regions to implement proven ecosystem-based climate solutions.

Among the submitters that focused on the interrelated nature of capacity building and finance, GOF noted
that existing and emerging finance mechanisms should be used to support capacity development in the form
of sharing knowledge, tools and scientific and political expertise, and that technical assistance must be com-
bined with financial assistance.

4.2.3.3. Finance. Finance was referenced in 57% of submissions (Figure 3c), with an average of 4 mentions per
submission (Figure A2.10), but was considered more frequently and intensely by non-Parties (63%, 5 mentions
per submission) than Parties (50%, 3 mentions per submission). The submissions that focused most on finance
include TNC, WWF, SPF, OCP, GOF, and CI. GOF noted the need for sufficient funding to support adaptation and
mitigation efforts in coastal States and SIDS, and to support those displaced as a result of climate change. OCP
focused on using all available tools, including finance, to protect 30% of the ocean by 2030. Their submission
advocated for strengthening the capacity of the GCF and encouraging philanthropic investment alongside
financing with a focus on blue carbon and NBS.

Many other innovative and emerging finance mechanisms were proposed. The Seychelles referenced debt
for nature swaps and sovereign blue bonds. WWF advocated for blue bonds, impact investment funds, and
blended finance as mechanisms to accelerate sustainable finance. IUCN highlighted ‘blended finance solutions
that can help de-risk blue infrastructure investments’ and noted the need to direct funds away from infrastruc-
ture investments with negative or unclear impacts on nature. OCP called for the consolidation of climate
financing mechanisms and the standardization of carbon pricing. Many of these mechanisms were echoed
recently by the High-Level Panel for a Sustainable Ocean Economy (Sumaila et al., 2020). Parties (including
the Seychelles and FSM) as well as non-Parties (including CI, IUCN, and TNC) suggested that the ocean-
climate work of the Ocean Dialogue be continued at the next meeting of the Standing Committee on Finance.

4.2.3.4. Geopolitical interactions. Geopolitical interactions were referenced in 70% of submissions (Figure
A2.1), with an average of 2 mentions per submission (Figure A2.2). Geopolitical interactions refer to interactions
within and beyond the climate regime based on both geographic and political features for the determination of
the strategic positioning of States on the international scene and, especially within the framework of the
climate regime as Parties or observers. In the context of the Ocean Dialogue, 5 submissions have been pre-
sented collectively by Parties as State members, either of groups or alliances of States (Gabon on behalf of
the African Group, Bhutan on behalf of the LDCs Group, Belize on behalf of AOSIS), or of regional (intergovern-
mental and/or supranational) organizations (the EU and SPREP/OPOC) according to shared socio-ecological cir-
cumstances and political interests (e.g. SIDS). In the submissions themselves, Parties highlighted specific
interests on the basis of their sovereignty or exclusive rights (e.g. food security) or because of their membership
in geopolitical groupings. For example, the African Group of Nations requested the representation of regional
groups in the dialogue (OCP and Rare, 2020, p. 4). Other coalitions or alliances of States and/or non-State actors
gathered on the basis of a shared concern of advocating for a mutual reinforcement of ocean and climate
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regimes have also filed submissions (e.g. BtO). In general, State alignments were mentioned directly or
indirectly in 53% of submissions (by twelve States, two UN entities, eight admitted entities and one non-
admitted entity).

4.2.3.5. Human rights and development issues. Human rights and development issues were referenced in
79% of submissions (Figure A2.1), with an average of 4 mentions per submission (Figure A2.2). As a ‘regime
complex’ (Keohane & Victor, 2011), the climate regime is prone to virtually encompass all sectors of sustainable
development or to coordinate or cooperate with other regimes and fields of international law, such as human
rights. Some submissions prepared after the start of the COVID-19 pandemic also emphasize human or ‘one
health’ as a contextual or disruptive parameter of the Ocean Dialogue (e.g. EU, New Zealand, and Norway).
Human rights issues were also highlighted in additional input received following the Ocean Dialogue, for
example in a submission by WEDO.

Seventy-two percent of submissions (Figure 3c) evoked food security alone or in connection with poverty
reduction or employment mostly from a contextual angle, with the exception of FAO, whose mandate includes
action in this issue-area. Food security is a particularly important issue for coastal and island communities and
States where climate change disrupts sustainable access to food from fisheries or aquaculture, and livelihoods
via sea level rise and extreme weather events. Other themes such as indigenous rights, inter- and transgenera-
tional equity, and displacement and environmental refugees are only mentioned by a few submitters, with a
specific interest in raising these issues due to their national circumstances or to their mandate as an organiz-
ation (e.g. Canada and FSM in regards of indigenous rights; WEDO concerning inter- and transgenerational
equity; SPREP, FAO and GOF with respect to displacement and environmental refugees).

4.2.4. Good governance principles
As a democratic political process, the Ocean Dialogue involves fostering ocean and climate synergies for
climate mitigation and adaptation, in accordance with good governance principles. Good governance prin-
ciples were referenced in 83% of submissions (Figure A2.1), with an average of 6 mentions per submission
(Figure A2.2, A.211). Submitters requested a Dialogue process that was equitable, allowed for participation
of multiple stakeholders, was effective, transparent, responsive, followed the rule of law, and was based on
accountability (Figure 3d). Sixty-eight percent of submissions envisaged the Ocean Dialogue on a participatory
and/or on an equity/inclusive basis by ‘putting peoples at the center’ (WWF) or, at least, as taking into consider-
ation the voices of the civil society organizations (e.g. BtO) and the communities involved (women, fishermen,
indigenous peoples and coastal communities: e.g. WEDO). Mentions were made mainly in contextual or
process-based contexts as follows: participation in the deliberation of the Ocean Dialogue (e.g. EU and BtO);
participation in marine environment management (e.g. New Zealand and IOC); inclusiveness and equity
through the co-design and co-implementation of climate- and ocean-related actions (e.g. Canada, Seychelles,
IOC-UNESCO, IUCN, WWF and OC). Efficiency and effectiveness were referenced by 43% of submissions and 26%
referenced transparency (Figure 3d), both of existing climate and/or ocean measures and of actions that may be
identified or fostered in the framework of the Ocean Dialogue. Accountability of Parties and stakeholders in
implementing outcomes of the Ocean Dialogue was also directly or indirectly mentioned in 19% of submissions
(Figure 3d). Such mentions still lack an in-depth link to concrete mitigation and adaptation actions.

5. Discussion

5.1. Ocean and climate change dialogue

The structure of the 2–3 December 2020 virtual Ocean Dialogue9 reflected submitters’ focus on how to navigate
the promising, but potentially overwhelming, plethora of programmes and instruments available for improving
coordinated and cooperative action under the umbrella of the UNFCCC and within the broader UN system. The
four breakout sessions (Strengthening Action Under the UNFCCC, Strengthening Action Across the UN System,
Strengthening Action at the National Level, and Strengthening Cross-Cutting Support for Action) directly
addressed submitters’ calls for understanding of and collaboration across climate processes and work
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streams. The breakout group on Action Across the UN System featured representatives from CBD, DOALOS,
FAO, and IMO, and called for increased synergy, including through joint working groups and ‘reciprocal main-
streaming’ (i.e. bringing the work of complementary UN programmes and processes into the mainstream of
each participant’s own respective workflow).

The Ocean Dialogue advanced submitters’ focus on good governance principles by including a diversity of
voices. The presentations reflected the submissions’ stated need to integrate such voices and to integrate
diverse knowledge sources into climate-ocean-biodiversity policy (as goals to achieve) but also law (as enforce-
able measures). For example, keynotes included presentations by Dr. Dalee Sambo Dorough of the ICC on the
profound relationship between the Inuit and the marine environment, and by Ruth Mthembu of WILDOCEANS
South Africa on the YouthforMPA programme, which advocates for the expansion of MPAs in South Africa.

The Ocean Dialogue echoed the 57% of submissions that discussed finance, calling for public leadership to
direct private finance and to spearhead concessional or blended finance to be attractive to private investors,
including by realigning global finance to reflect conservation objectives and the preservation of the blue
planet on which all life depends. There was broad agreement that such discussions should be continued at
the 2021 meeting of the Standing Committee for Finance.

Ocean Dialogue participants called for further integration of the ocean into NDCs, as well as for examples of
how to successfully do so from States who have already considered ocean-related climate actions (Gallo et al.,
2017; Guilloux, 2020). Some updated or new NDCs that were submitted in 2020 mention ocean-based solutions
and co-benefits as ‘entry points’ to better link the conservation of marine biodiversity to the mitigation of and
adaptation to climate change (e.g. Costa Rica and Monaco).10 While it remains to be seen how the Ocean Dia-
logue will influence future NDC submissions, we hypothesize that it will lead to countries submitting NDCs with
more ocean-related climate actions. We expect this because 66% of Ocean Dialogue submissions referenced
the NDC process (Figure 3c), with some submissions specifically asking for additional guidance. The Ocean Dia-
logue was responsive to these requests, and devoted one of the four sessions to the topic of Strengthening
Action at the National Level, including within NDCs. Unlike the first round of NDCs (Gallo et al., 2017), in
which countries had little guidance on how to include ocean actions with their climate plans, substantially
more guidance is available now (Gattuso et al., 2019, NDC Partnership resources, Ocean Dialogue resources),
and awareness about the ocean-climate nexus has grown. We expect this will be reflected in future NDC sub-
missions that will include more specific ocean-based mitigation and adaptation plans, for example nature-
based solutions such as blue carbon ecosystem restoration and climate-smart MPAs, or offshore renewable
energy generation via wind and algal biomass. Though Parties were requested to provide updated NDCs by
2020, according to the UNFCCC NDC interim registry, as of July 2021, only about half have submitted new
or updated first NDCs or second NDCs. The Ocean Dialogue process may thus inform those NDCs still in
preparation.

5.2. Next steps and a way forward

An informal follow up to the Ocean Dialogue was sponsored by the COP25 and COP26 presidencies to discuss
next steps; this was held virtually with Party and non-Party participants on 29 June 2021. Contributors high-
lighted mainstreaming ocean considerations into climate actions (and vice versa), commitments by countries
for financial support, and a strengthened framework for coordinated action. Chile and Mexico advocated for
furthering national and regional actions. Proposed next steps emerging from the Ocean Dialogue included fea-
turing the ocean in the Global Stocktake, continuous consideration of the IPCC Land and Ocean’s reports,
funding to support inclusion of land and ocean into SBI and SBSTA processes, and addressing the blue
finance gap.

The need for science in and produced by developing countries will define the ocean-climate-biodiversity
nexus moving forward. Despite the intent of the WOA1 to serve as a guide for decision-making, management,
and policy development (Fawkes & Cummins, 2019), its mention in only two Ocean Dialogue submissions
suggests it is an underutilized source of scientific information on the health of and changes in the world
ocean for participants in the UNFCCC process. The newly released second World Ocean Assessment (United
Nations, 2021), which addresses the ocean-climate-biodiversity nexus can be an important resource going
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forward. However, science research and science assessments generally were mentioned by most submitters. A
number of submissions requested that the Ocean Dialogue include short presentations on the underlying
science, and calls for more science and dissemination thereof continue. At the Ocean Dialogue informal
follow up meeting, Brazil noted that the majority of the studies cited by SROCC were from the Northern Hemi-
sphere, and the Ocean Dialogue could be a tool to share knowledge and close this geographical gap. As noted
during the Ocean Dialogue, in order to manage our one ocean as a whole, we need to close the geographic
gaps in knowledge and uptake (SBSTA, 2021). The varying size of state delegations, the fraction of GDP dedi-
cated to science, and the number of participants in IPCC assessments, may contribute to limited access and
engagement with climate science.

While our analysis focused on differences between Party and non-Party views, developed and developing
countries are faced with different challenges and opportunities regarding ocean-climate action. Both devel-
oped and developing countries provided individual submissions and participated in the Ocean Dialogue and
the informal follow up, however, LDCs were notably underrepresented within this process, pointing to existing
capacity challenges, particularly amplified by the pandemic.

Given that 50% of Party submissions referenced the need for the Ocean Dialogue process to be equitable
and inclusive (Figure 3d), this is an area for future improvement. Individual submissions from developing
countries focused more on incorporating ocean actions into NDCs, recognizing socio-ecological connectivity,
improving capacity building, and applying MSP tools, compared to individual submissions from developed
countries. A paramount outcome of the Ocean Dialogue and surrounding conversations is the need for
synergy across geographies, processes, nations, agencies, and institutions that builds capacity equitably. The
UN Decades of Ocean Science for Sustainable Development and on Ecosystem Restoration may provide plat-
forms for such collaboration.

The submissions had a high focus on normative interactions in the ocean and biodiversity regimes. Con-
tinuing dialogue and action on the ocean-climate-biodiversity nexus are necessary, and will require insti-
tutions and stakeholders to be nimble and willing to collaborate in unforeseen ways. Evidence for
increased transdisciplinary interaction around this nexus is the recent IPBES-IPCC Biodiversity and Climate
Change workshop report, in which the ocean features prominently (Portner et al., 2021). This report
brings together two domains that up to this point have been addressed independently by separate research
communities and intergovernmental bodies, and highlights many of the co-benefits and trade-offs between
climate and marine biodiversity that are presented in the Ocean Dialogue submissions and the event itself.
The first draft of the CBD’s post-2020 Global Biodiversity Framework, released July 2021 (CBD, 2021) has a
target specifically focused on minimizing the impact of climate change on biodiversity, contributing to miti-
gation and adaptation through ecosystem-based approaches, and ensuring that all mitigation and adap-
tation efforts avoid negative impacts on biodiversity.

The conceptual joining of climate and biodiversity is reflected broadly in Ocean Dialogue submissions which
discussed nature-based solutions, blue carbon, ecosystem approaches and ocean management (Figure 2).
These connections now echo in many non-Party actions, networks (Ocean & Climate, 2021; Turley et al.,
2021) and scientific publications (e.g. Sala et al., 2021). However, both normative and institutional interactions
among ocean, climate and biodiversity regimes rely on a certain level of knowledge from State and non-state
actors. This level of knowledge is uneven, and capacity building may be necessary for all parties to take full
advantage of transdisciplinary opportunities.

6. Conclusions

The primary focus of the 47 submissions to the Ocean Dialogue was the dire necessity to implement strong
stewardship and good governance of the blue planet in a disrupted climate. There were many requests for
the Ocean Dialogue to be the first step in a long-term process to integrate climate, ocean and biodiversity.
As of the writing of this paper, the Ocean Dialogue has not been officially reported to COP26, nor has there
been formal action to continue the Ocean Dialogue as an ongoing process. However, the COP presidents’ infor-
mal follow-up meeting reflected the overwhelming interest in continuing the conversation, raising the ocean
profile, and enhancing ocean action.
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More generally, in light of the compelling calls for international cooperation and science-based decision-
making, as precisely expressed in most Ocean Dialogue submissions and at the Ocean Dialogue event, it is
urgent that decision-makers consolidate stronger collaborative partnerships with scientists, to jointly create
strategies aiming to solve global challenges, such as those at the heart of ocean-climate-biodiversity issues.
In this context, the emerging field of science diplomacy provides a framework of practices and theoretical
concepts that can help in building the necessary infrastructure for scientific advice to reach and influence
policy-making, both at domestic and international scales. Among those elements are the establishment of
networks of researchers, the access to cooperation funding mechanisms, the linkage with the scientific dia-
spora, and communication training to enable effective interfacing between the science and foreign policy
communities. The multilateral climate regime, through the IPCC and SBSTA, already provides a blueprint
of large-scale, politically-legitimized scientific advising (Ruffini, 2018). Combined with the tools of science
diplomacy, the Ocean Dialogue process could serve as a catalyst that promotes ocean issues and ocean
science, as well as increased regime interactions, improved stakeholder coordination, more equitable
access to scientific research and technologies, and more ambitious agreements toward well integrated
climate action and sustainability (Polejack, 2021).

We join the chorus of supportive voices calling for formal acknowledgement and continuation of the
Ocean Dialogue as a next action step in a transdisciplinary, international dialogue on the ocean and
climate change, creating a space where Parties and non-Party stakeholders co-design and co-implement sol-
utions and share knowledge and experience around these solutions to elevate the ocean-climate-biodiversity
nexus via science, finance, policy, and innovative collaboration. The imperative for these scientific, political,
and diplomatic efforts becomes more urgent as climate change ensues.

Notes

1. A list of submitters is included as Figure 1. Further, access to all submissions to the Ocean Dialogue can be found at https://
unfccc.int/sites/default/files/resource/OceanDialogue_SubmissionsList.pdf

and a recording of the Ocean Dialogue itself can be found at https://unfccc.int/cd2020/ondemand.
2. As of 2018, over 2,200 NGOs and 130 IGOs are admitted as observers: Overview of participants at meetings and conferences in

the UNFCCC process, available online: https://unfccc.int/process-and-meetings/parties-non-party-stakeholders/non-party-
stakeholders/overview.

3. See, for example, the Ocean and Climate Platform and Because the Ocean Initiative, available online: www.ocean-climate.org
and www.becausetheocean.org.

4. For more information, see: https://roca-initiative.com/.
5. For more information, see: https://cop23.com.fj/the-ocean-pathway/.
6. See “Overview of inputs to the Talanoa dialogue” (23 April 2018), paras. 119 and 129, 29, p. 21 and 23–24, available online:

https://unfccc.int/sites/default/files/resource/Overview%20of%20inputs%20to%20the%20Talanoa%20Dialogue.pdf.
7. For more information, see https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-

adaptation-and-mitigation-action.
8. On December 5, 2017, the UN General Assembly proclaimed a Decade of Ocean Science for Sustainable Development to be

held from 2021 to 2030 under the auspices of IOC-UNESCO (A/RES/72/73). The Decade will provide a common framework to
ensure that ocean science can fully support countries’ actions to sustainably manage the Oceans and more particularly to
achieve the 2030 Agenda for Sustainable Development. https://www.oceandecade.org/.

9. See https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation
-action.

10. NDCs accessible via the NDC Registry (interim), available online: https://www4.unfccc.int/sites/ndcstaging/Pages/Home.aspx.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was motivated by the DOSI Climate Working Group emphasis on bringing science to climate policy. LL acknowledges rel-
evant support from the J.M. Kaplan Fund, the United States National Science Foundation (OCE1829623) and the National Oceanic
and Atmospheric Administration (NA18NOS4780172). BG’s contribution was supported by the Interdisciplinary School for the Blue

16 B.-J. DOBUSH ET AL.

https://unfccc.int/sites/default/files/resource/OceanDialogue_SubmissionsList.pdf
https://unfccc.int/sites/default/files/resource/OceanDialogue_SubmissionsList.pdf
https://unfccc.int/cd2020/ondemand
https://unfccc.int/process-and-meetings/parties-non-party-stakeholders/non-party-stakeholders/overview
https://unfccc.int/process-and-meetings/parties-non-party-stakeholders/non-party-stakeholders/overview
http://www.ocean-climate.org
http://www.becausetheocean.org
https://roca-initiative.com/
https://cop23.com.fj/the-ocean-pathway/
https://unfccc.int/sites/default/files/resource/Overview%20of%20inputs%20to%20the%20Talanoa%20Dialogue.pdf
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://www.oceandecade.org/
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://www4.unfccc.int/sites/ndcstaging/Pages/Home.aspx


Planet (ISblue), International Postdoctorate Programme, Institut Universitaire Européen de la Mer (Plouzané, France) (ANR-17-EURE-
0015) and co-funded by a grant from the French Government under the programme ‘Investissements d’Avenir’, and by a grant from
the Regional Council of Brittany (SAD programme). We thank Charline Guillou (OUI) for designing the icons and several anonymous
reviewers for their input.

References

Bindoff, N. L., Cheung, W. W. L., Kairo, J., Arístegui, J., Guinder, V. A., Hallberg, R., & Williamson, P. (2019). Changing ocean, marine
ecosystems, and dependent communities. In H.-O. Pörtner, D.C. Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E.
Poloczanska, K. 2Mintenbeck, A. Alegría, M. Nicolai, A. Okem, J. Petzold, B. Rama, & N.M. Weyer (Eds.), IPCC special report on
the ocean and cryosphere in a changing climate (Chap. 5). https://www.ipcc.ch/site/assets/uploads/sites/3/2019/12/SROCC_
FullReport_FINAL.pdf

Carazo, M. P. (2017). Contextual provisions (Preamble and Article 1). In D. Klein M.P. Carazo, M. Doelle, J. Bulmer, & A. Higham (Eds.),
The Paris agreement on climate change: Analysis and commentary. Oxford University Press. ISBN: 9780198789338.

Convention on Biological Diversity. (2021, July 5). First draft of the Post-2020 Global Biodiversity Framework (CBD/WG2020/3/3).
Dobush, B., Gallo, N. D., Guerra, M., Guilloux, B., Holland, E., Seabrook, S., & Levin, L. A. (2021). Raw dataset for UNFCCC SBSTA Ocean

Dialogue Submission Analysis. Zenodo. http://doi.org/10.5281/zenodo.5105817
Eddebbar, Y. A., Gallo, N. D., & Linsmayer, L. B. (2015). The Oceans and the UN framework convention on climate change. Limnology

and Oceanography Bulletin, 24(3), 69–72. https://doi.org/10.1002/lob.10059
Fawkes, K. W., & Cummins, V. (2019). Beneath the surface of the first world ocean assessment: An investigation into the global

process’ support for sustainable development. Frontiers in Marine Science, 6, 612. https://doi.org/10.3389/fmars.2019.00612
Freestone, D. (2009). Editorial - climate change and the oceans. Carbon & Climate Law Review, 3(4), 383–386. https://doi.org/10.

21552/CCLR/2009/4/109
Freestone, D. (2021). Can we save the blue half of our planet? Environmental Policy and Law, 51(1-2), 35–42. https://doi.org/10.3233/

EPL-219005
Galland, G., Harrould-Kolieb, E., & Herr, D. (2012). The ocean and climate change policy. Climate Policy, 12(6), 764–771. https://doi.org/

10.1080/14693062.2012.692207
Gallo, N. D., Victor, D. G., & Levin, L. A. (2017). Evaluating ocean commitments under the Paris agreement. Nature Climate Change, 7

(11), 833–838. https://doi.org/10.1038/nclimate3422
Gattuso, J.-P., Magnan, A. K., Gallo, N. D., Herr, D., Rochette, J., Vallejo, L., & Williamson, P. (2019). Opportunities for increasing ocean

action in climate strategies (IDDRI, Policy Brief No. 02/19).
Guilloux, B. (2020). Ocean and climate regime interaction. Ocean Yearbook Online, 34(1), 43–88. https://doi.org/10.1163/

9789004426214_004
Guilloux, B., & Schumm, R. (2016). Which international law for ocean and climate? Ocean and Climate Platform Scientific Notes. https://

www.ocean-climate.org/wp-content/uploads/2017/03/international-law-161024_ScientificNotes_Oct2016_BD_ppp-14.pdf
IOC-UNESCO (2020). Global Ocean Science report 2020–charting capacity for ocean sustainability (K. Isensee, Ed.). UNESCO Publishing.
IPBES. (2019). Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform on

Biodiversity and Ecosystem Services. Summary for policymakers (E. S. Brondizio, J. Settele, S. Díaz, & H. T. Ngo, Eds., 47 p.). Bonn:
IPBES Secretariat.

IPCC. (2018). Global warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and
related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty (V. Masson-Delmotte, P. Zhai, H. O. Pörtner, D. Roberts, J. Skea, P. R.
Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis,
E. Lonnoy, T. Maycock, M. Tignor, & T. Waterfield, Eds.). In Press. https://www.ipcc.ch/sr15/

IPCC. (2019). IPCC Special Report on the Ocean and Cryosphere in a Changing Climate (H.-O. Pörtner, D. C. Roberts, V. Masson-Delmotte,
P. Zhai, M. Tignor, E. Poloczanska, K. Mintenbeck, A. Alegría, M. Nicolai, A. Okem, J. Petzold, B. Rama, & N. M. Weyer, Eds.). In Press.

Keohane, R. O., & Victor, D. G. (2011). The regime complex for climate change. Perspectives on Politics, 9(1), 7–23. https://doi.org/10.
1017/S1537592710004068

McDonald, J., McGee, J., & Barnes, R. (Eds.). (2020). Research handbook on climate change, oceans and coasts (p. 516). Edward Elgar
Publishing. https://doi.org/10.4337/9781788112239

Oberthür, S., & Gehring, T. (Eds.). (2006). Institutional interaction in global environmental governance (p. 424). MIT Press. ISBN:
9780262051156.

Ocean and Climate Platform and Rare, UNFCCC SBSTA Dialogue on the Ocean and Climate Change: How to strengthen adaptation
and mitigation action? 2020, 12 p. Retrieved March 10, 2021, from https://ocean-climate.org/wp-content/uploads/2020/12/
Synthesis-Report_Ocean-and-Climate-SBSTA-Dialogue_22_12_2020.pdf

Ocean and Climate. (2021). Ocean of solutions to tackle climate change and biodiversity loss (pp. 1–72). Ocean & Climate Platform.
Polejack, A. (2021). The importance of Ocean Science diplomacy for ocean affairs, global sustainability, and the UN decade of ocean

science. Frontiers in Marine Science, 8, 664066. https://doi.org/10.3389/fmars.2021.664066
Portner, H. O., Scholes, R. J., Agard, J., Archer, E., Arneth, A., Bai, X., Barnes, D., Burrows, M., Chan, L., Cheung, W. L., Diamond, S.,

Donatti, C., Duarte, C., Eisenhauer, N., Foden, W., Gasalla, M. A., Handa, C., Hickler, T., Hoegh-Guldberg, O.,… Ngo, H. T. (2021).

CLIMATE POLICY 17

https://www.ipcc.ch/site/assets/uploads/sites/3/2019/12/SROCC_FullReport_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/sites/3/2019/12/SROCC_FullReport_FINAL.pdf
http://doi.org/10.5281/zenodo.5105817
https://doi.org/10.1002/lob.10059
https://doi.org/10.3389/fmars.2019.00612
https://doi.org/10.21552/CCLR/2009/4/109
https://doi.org/10.21552/CCLR/2009/4/109
https://doi.org/10.3233/EPL-219005
https://doi.org/10.3233/EPL-219005
https://doi.org/10.1080/14693062.2012.692207
https://doi.org/10.1080/14693062.2012.692207
https://doi.org/10.1038/nclimate3422
https://doi.org/10.1163/9789004426214_004
https://doi.org/10.1163/9789004426214_004
https://www.ocean-climate.org/wp-content/uploads/2017/03/international-law-161024_ScientificNotes_Oct2016_BD_ppp-14.pdf
https://www.ocean-climate.org/wp-content/uploads/2017/03/international-law-161024_ScientificNotes_Oct2016_BD_ppp-14.pdf
https://www.ipcc.ch/sr15
https://doi.org/10.1017/S1537592710004068
https://doi.org/10.1017/S1537592710004068
https://doi.org/10.4337/9781788112239
https://ocean-climate.org/wp-content/uploads/2020/12/Synthesis-Report_Ocean-and-Climate-SBSTA-Dialogue_22_12_2020.pdf
https://ocean-climate.org/wp-content/uploads/2020/12/Synthesis-Report_Ocean-and-Climate-SBSTA-Dialogue_22_12_2020.pdf
https://doi.org/10.3389/fmars.2021.664066


IPBES-IPCC co-sponsored workshop report on biodiversity and climate change. IPBES and IPCC. https://doi.org/10.5281/zenodo.
4659158

Post, J. (2019, April 10–11). Ocean and coastal zones under the UNFCCC. Because the Ocean Initiative workshop, Before the Blue COP,
Madrid. Retrieved March 17, 2021, from https://www.becausetheocean.org/wp-content/uploads/2019/04/Ocean-and-coastal-
zones-under-the-UNFCCC-Joanna-Post.pdf

Rajamani, L. (2018). Human rights in the climate change regime: From Rio to Paris and beyond. In J. Knox & R. Pejan (Eds.), The human
right to a healthy environment (pp. 236–251). Cambridge University Press. https://doi.org/10.1017/9781108367530.013

Rayfuse, R., & Scott, S. V. (Eds.). (2012). International law in the era of climate change (p. 400). Edward Elgar Publishing. https://doi.org/
10.4337/9781781006085

Roth-Arriaza, N. (2010). Human rights in the climate regime. Journal of Human Rights and the Environment, 1(2), 211–235. https://doi.
org/10.1017/9781108367530.013

Ruffini, P. B. (2018). The Intergovernmental Panel on climate change and the science-diplomacy nexus. Global Policy, 9, 73–77.
https://doi.org/10.1111/1758-5899.12588

Sala, E., Mayorga, J., Bradley, D., Cabral, R., Atwood, T., Auber, A., Cheung, W., Costello, C., Ferretti, F., Friedlander, A., Gaines, S., Garilao,
C., Goodell, W., Halpern, B., Hinson, A., Kaschner, K., Kesner-Reyes, K., Leprieur, F., McGowan, J.,… Lubchenco, J. (2021). Protecting
the global ocean for biodiversity, food and climate. Nature, 592, 397–402. https://doi.org/10.1038/s41586-021-03371-z

Schuchmann, U. (2018). UN climate conference: Review of the ocean action in the first week (unpublished).
Subsidiary Body for Scientific and Technological Advice. (2020). Ocean and climate change dialogue to consider how to strengthen

adaptation and mitigation action (Information note by the Chair, 43 p.). https://unfccc.int/event/ocean-and-climate-change-
dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action

Subsidiary Body for Scientific and Technological Advice. (2021). Ocean and climate change dialogue to consider how to strengthen
adaptation and mitigation action. Informal summary report by the chair. https://www.unfccc.int/sites/default/files/resource/
SBSTA_Ocean_Dialogue_SummaryReport.pdf

Sumaila, U. R., Walsh, M., Hoareau, K., Cox, A., Abdallah, P., Akpalu, W., Anna, Z., Benzaken, D., Crona, B., Fitzgerald, T., Heaps, L.,
Karousakis, K., Lange, G.M., Leland, A., Miller, D., Teh, L., Sack, K., Shahnaz, D., Thiele, T., … Zhang, J. (2020). Ocean finance:
Financing the transition to a sustainable ocean economy. World Resources Institute. https://www.oceanpanel.org/blue-papers/
ocean-finance-financing-transition-sustainable-ocean-economy

Tessnow-von Wysocki, I., & Vadrot, A. B. M. (2020). The voice of science on marine biodiversity negotiations: A systematic literature
review. Frontiers in Marine Science, 7, 614282. https://doi.org/10.3389/fmars.2020.614282

Trevisanut, S., Giannopoulos, N., & Roland Holst, R. (2020). Regime interaction in ocean governance: Problems, theories and methods
(234 p.). Leiden. ISBN:978-90-04-42209-4.

Turley, C., Racault, M.-F., Roberts, J. M., Scott, B. E., Sharples, J., Thiele, T., Williams, R. G., & Williamson, P. (2021).Why the ocean matters
in climate negotiations. COP26 Universities Network Briefing.

United Nations. (2021). The second world ocean assessment: World Ocean Assessment II, vols. I and II. United Nations.
Van Asselt, H. (2014). The fragmentation of global climate governance: Consequences and management of regime interactions (360 p.).

Edward Elgar. ISBN: 978 1 78254 497 5.
Vegh, T., Pendleton, L., Murray, B., Troxler, T., Zhang, K., Castañeda-Moya, E., Guannel, G., & Sutton-Grier, A. E. (2019). Ecosystem ser-

vices and economic valuation; co-benefits of coastal wetlands. In L. Windham-Myers, S. Crooks, & T. G. Troxler (Eds.), A blue carbon
primer: The state of coastal wetland carbon science, practice and policy (Chap. 18, pp. 249–266). CRC Press. https://EconPapers.
repec.org/RePEc:hal:journl:hal-02154754

WOA1 United Nations Division for Ocean Affairs and the Law of the Sea, Office of Legal Affairs (Ed.). (2016). The first global integrated
marine assessment: World Ocean Assessment I. Cambridge University Press. https://doi.org/10.1017/9781108186148

Young, A. (2011). Climate change law and regime interaction. Carbon & Climate Law Review, 5(2), 147–157. https://doi.org/10.21552/
CCLR/2011/2/172

Young, M. (2012). Introduction: The productive friction between regimes. In M. Young (Ed.), Regime interaction in international Law:
Facing fragmentation (pp. 1–20). Cambridge University Press. https://doi.org/10.1017/CBO9780511862403

18 B.-J. DOBUSH ET AL.

https://doi.org/10.5281/zenodo.4659158
https://doi.org/10.5281/zenodo.4659158
https://www.becausetheocean.org/wp-content/uploads/2019/04/Ocean-and-coastal-zones-under-the-UNFCCC-Joanna-Post.pdf
https://www.becausetheocean.org/wp-content/uploads/2019/04/Ocean-and-coastal-zones-under-the-UNFCCC-Joanna-Post.pdf
https://doi.org/10.1017/9781108367530.013
https://doi.org/10.4337/9781781006085
https://doi.org/10.4337/9781781006085
https://doi.org/10.1017/9781108367530.013
https://doi.org/10.1017/9781108367530.013
https://doi.org/10.1111/1758-5899.12588
https://doi.org/10.1038/s41586-021-03371-z
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://unfccc.int/event/ocean-and-climate-change-dialogue-to-consider-how-to-strengthen-adaptation-and-mitigation-action
https://www.unfccc.int/sites/default/files/resource/SBSTA_Ocean_Dialogue_SummaryReport.pdf
https://www.unfccc.int/sites/default/files/resource/SBSTA_Ocean_Dialogue_SummaryReport.pdf
https://www.oceanpanel.org/blue-papers/ocean-finance-financing-transition-sustainable-ocean-economy
https://www.oceanpanel.org/blue-papers/ocean-finance-financing-transition-sustainable-ocean-economy
https://doi.org/10.3389/fmars.2020.614282
https://EconPapers.repec.org/RePEc:hal:journl:hal-02154754
https://EconPapers.repec.org/RePEc:hal:journl:hal-02154754
https://doi.org/10.1017/9781108186148
https://doi.org/10.21552/CCLR/2011/2/172
https://doi.org/10.21552/CCLR/2011/2/172
https://doi.org/10.1017/CBO9780511862403

	Abstract
	1. Introduction
	2. The incremental convergence of ocean and climate international policy
	3. Methodology
	4. Results
	4.1. Key submitters
	4.2. Salient themes arising out of submissions
	4.2.1. Ecosystems and biodiversity
	4.2.1.1. Ocean and ecosystem impacts
	4.2.1.2. Blue carbon
	4.2.1.3. Ecosystem services
	4.2.1.4. Fisheries and aquaculture
	4.2.1.5. Ocean management for biodiversity
	4.2.1.6. Science assessments

	4.2.2. Normative and institutional regime interactions
	4.2.2.1. Normative and institutional regime interactions within the climate regime
	4.2.2.2. Normative and institutional regime interactions beyond the climate regime

	4.2.3. Cross-cutting issues
	4.2.3.1. Ocean, climate and biodiversity regime interactions
	4.2.3.2. Capacity building
	4.2.3.3. Finance
	4.2.3.4. Geopolitical interactions
	4.2.3.5. Human rights and development issues

	4.2.4. Good governance principles


	5. Discussion
	5.1. Ocean and climate change dialogue
	5.2. Next steps and a way forward

	6. Conclusions
	Notes
	Disclosure statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


