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Abstract

Climate change is the existential challenge of our time. Its consequences
are already causing widespread disease and death and threaten the sus-
tainability of modern societies. In the absence of thoughtful, courageous,
equitable, science-based intervention, climate change will result in even
more severe harm to human health and well-being in coming decades. All
humans will suffer these effects, but vulnerable populations - the poor, the
elderly, indigenous populations, coastal communities, the people of small
island nations, and the world’s youth - will suffer the most.

However, these impacts are not inevitable. The Blue Climate Initiative
(BCI) Working Group on Human Health & Well-Being is of the firm
opinion that there is still time to safeguard human health and well-being
and protect societies against the consequences of climate change. Coastal
and island communities are engaged already in urgent efforts to counter
climate change and are uniquely well positioned to spearhead this work.

The BCI Working Group on Health and Well-Being proposes to leverage
the dynamism, the resources and the leadership of the world’s coastal and
island communities to form

- an interconnected global web of climate-resilient coastal and island
communities, research and educational institutions, NGOs and sustain-
able businesses — large and small, in both the Global North and the Global
South. Communities in this global network will work singly and together
to promote health and well-being, advance social justice, and sustainably
grow the global economy, while developing ocean-based solutions to mit-
igate and adapt to climate change.

At the local level, each member community of The BCI Healthy Blue
Communities Network will undertake place-based work in partnership
with its local universities, research institutions, businesses, policymakers
and diverse other partners to identify and co-create unique ocean-based
solutions and commercial opportunities to address climate challenges. We
anticipate that individual communities will be especially effective in de-
veloping place-based approaches to both climate mitigation and climate
adaptation that will enable them to meet their local challenges.
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At the regional and global levels, communities in The
BCI Healthy Blue Communities Network will work to-
gether to devise ocean-based solutions to both climate
mitigation and climate adaptation. They will form

, Research and Ac-
tion. These platforms will extend and amplify the work
of individual communities. Four key functions of these
Living Blue Platforms will be:

« Generating and Sharing Knowledge through the

, a new venue for sharing infor-

mation and ideas across sectors and for taking on

the “wicked problems” of today’s rapidly changing
world.

« Advancing New Technologies by providing

, collaborative spaces,
infrastructure, expertise, training and evaluation
capacity - places where innovative solutions that
emerge from the BCI Working Groups can be de-
veloped, refined and, if successful and appropriate,

brought to scale and deployed.

. Education
of policy makers and the public is of critical impor-
tance to building political will for climate change
mitigation and adaptation.

. Communities in The BCI
Healthy Blue Communities Network will collab-
orate in transnational efforts to improve human
health and well-being.

The BCI Healthy Blue Communities Network will be
a key resource for the Blue Climate Initiative. It will
work with the BCI to identify opportunities for in-
vestment in specific communities and projects. It will
create incentives, rewards and recognition for transfor-
mative work undertaken throughout the BCI to lim-
it climate change and adapt to its consequences. It is
unique among all the activities proposed by the BCI
in that it is human-centered, community-based, out-
ward-facing and inherently political; and thus provides
the BCI with a platform for turning excellent ideas into
real-world, scaleable and transferable solutions.
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Executive Summary

Climate change is the existential challenge of our time.
Its consequences - pollution, violent storms, sea level
rise, coastal flooding, wildfires, drought, and famine -
are already causing widespread disease, and death, and
they threaten the sustainability of modern societies. In
the absence of thoughtful, courageous, equitable, sci-
ence-based intervention, climate change will result in
even more severe harm to human health and well-be-
ing in coming decades. All of us will suffer these effects,
but vulnerable populations - the poor, the elderly, in-
digenous populations, coastal communities, the people
of small island nations, and the world’s youth - will suf-
fer the most.

But these impacts are not inevitable. The BCI Work-
ing Group on Human Health & Well-Being believes
that there is still time to safeguard human health and
well-being and to protect societies against the worst
consequences of climate change.

The key to mitigating climate change and adapting to
its consequences will be to use our collective intelli-
gence, our technology, and our proven capacity for
collaborative action in the face of great peril to grasp
smart, new, sustainable lifestyles that allow us to live
healthy, happy and productive lives, advance social
and economic justice, and protect our planet.

The coasts, seas and global ocean offer extraordinary
resources for accomplishing these goals. Coastal and
island communities - the vibrant, polyglot, open soci-
eties that have thrived for millennia in the complex and
ever-changing environment at the interface of land and
sea - are center-stage in confronting climate change
and in creating ocean-based solutions to its challenges.

Coastal and island communities hold 37% of the
world’s population, a fraction that is growing rapidly.
They include 13 of the world’s 20 most populous cit-
ies. They are hubs of innovation, economic activity,
creativity, and culture. They are home to a dispropor-
tionate number of the world’s great universities and
research institutions. They are leaders in climate and
ocean policy. They are accustomed to working togeth-
er, across national boundaries and over great distanc-
es. They have the knowledge, the ability, the will and
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the political power to take action - and to take action
quickly - even when national governments cannot or
will not act. And because they are among the places on
the planet most gravely threatened by climate change,
coastal and island communities have enormous incen-
tive to come together to develop and deploy bold, in-
novative, ocean-based solutions.

The BCI Working Group on Health and Well-Being
proposes to leverage the dynamism and the urgency
of the world’s coastal and island communities to form

- an
interconnected global web of climate-resilient coast-
al and island communities, research and educational
institutions, NGOs and sustainable businesses — large
and small, in both the Global North and the Global
South. Communities in this global network will work
singly and together to promote health and well-being,
advance social justice, and sustainably grow the global
economy, while developing ocean-based solutions to
mitigate and adapt to climate change.

At the local level, each member community of

will undertake
place-based work in partnership with its local univer-
sities, research institutions, businesses, policymakers
and diverse other partners to identify and co-create
unique ocean-based solutions and commercial oppor-
tunities to address climate challenges. We anticipate
that individual communities will be especially effective

in developing place-based approaches to both climate

mitigation and climate adaptation that will enable
them to meet their local challenges.

In developing equitable, ocean-based solutions to cli-
mate change, communities within the Network will
place high priority on addressing the social determi-
nants of health and disease - the macro-level social,
economic and environmental factors that shape pat-
terns of health, and disease within societies - economic
injustice, disproportionate exposures to pollution, sub-
standard flood-prone housing, inadequate food, de-
graded ecosystems, and lack of access to decent health
care and essential medicines. These disparities must
be reduced if community-based responses to climate
change are to be effective.
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Each community within the Network will work to
design and develop climate-resistant infrastructure:
roads, bridges, tunnels, buildings, electrical grids, wa-
ter supplies, sewage systems and ports that can with-
stand rising seas, coastal flooding and violent storms.
To reduce disparities in health and enhance social jus-
tice, communities will extend this infrastructure to all
members of their societies. Each community will share
these solutions across the Network.

At the regional and global levels, communities in The
BCI Healthy Blue Communities Network will work to-
gether to devise ocean-based solutions to both climate
mitigation and climate adaptation. They will form

, Research and Ac-
tion. These platforms will extend and amplify the work
of individual communities. Four key functions of these
Living Blue Platforms will be:

1. Generating and Sharing Knowledge through the
, a new venue for sharing infor-

mation and ideas across sectors and for taking on
the “wicked problems” of today’s rapidly changing
world. Through the Forum Oceanum, communities
in the Network will pool knowledge and resources,
share best practices, and work together to study and
devise solutions to problems that extend beyond
individual communities. Collaborative activities
undertaken through the Forum Oceanum could
include policy studies, marine genetic research,
studies of the impacts of ocean pollution on health,
studies of fish stocks and migrations, ocean map-
ping, economic and social research, innovative de-
sign of adaptive architecture, and the development
of metrics to quantify the benefits to both human
health and well-being and ecosystem health with a
global economy of ocean-based solutions to climate
change.

2. Advancing New Technologies by providing com-
munity-based test-beds, collaborative spaces, in-

frastructure, expertise, training and evaluation
capacity - places where innovative solutions that
emerge from the BCI Working Groups can be de-
veloped, refined and, if successful and appropriate,
brought to scale and deployed. These could include
ocean-based as well as land-based solutions for re-
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ducing greenhouse gas emissions, especially in the
building and transport sectors; new strategies for
capturing carbon; the design and construction of
responsive, adaptive, climate-resilient coastal infra-
structure with health co-benefits; and the adoption
of low-carbon, locally tailored approaches to sus-
tainable mariculture.

3. Collaborative Education and Outreach. Educa-
tion of policy makers and the public is of critical
importance to building political will for climate
change mitigation and adaptation. Communities in
The BCI Healthy Blue Communities Network will
therefore work together to build environmental
literacy and to develop sophisticated, state-of-the-
art strategies for disseminating information and
training about the health and economic benefits of
ocean-based solutions to climate change.

4. Joint Interventions. Communities in The BCI
Healthy Blue Communities Network will collab-
orate in transnational efforts to improve human
health and well-being. These could include:

« Developing and sharing model laws and
policies;

« Extending current treaties and international
agreements on pollution control and ocean
protection to all countries of the world;

Extending monitoring programs for chem-
ical pollutants, algal toxins, microplastics,
and microbial pathogens in seawater and
seafood products to all countries of the
world;

Building research and education capacity in
low-income and middle-income countries;
and

« Creating large new Marine Protected Areas
(MPAs).

At the heart of the BCI Healthy Blue Communities Net-
work will be the

. This Center will provide the ‘glue’ and
the connective tissue that holds the network togeth-
er. It will certify communities for membership in the
Network, facilitate exchange of information through
the Forum Oceanum, and catalyze collaborations in
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research, education and intervention. The Center will
have responsibility to ensure that the individual efforts
that are undertaken in particular communities will
contribute to a coherent, joined-up overall response to
the common challenges we face.

will
be a key resource for the Blue Climate Initiative. It
will work with the BCI to identify opportunities for
investment in specific communities and projects. It
will create incentives, rewards and recognition for
transformative work undertaken throughout the BCI
to limit climate change and adapt to its consequences.
It is unique among all the activities proposed by the
BCI in that it is human-centered, community-based,
outward-facing and inherently political; and thus it
provides the BCI with a platform for turning excellent
ideas into real-world, scaleable and transferable solu-
tions.

Problem Statement

The “health” of the environment and human
health are inextricably linked. The greatest chal-
lenge confronting humanity today and in the fu-
ture is to sustain the health of both the planet and
all people.

Climate change and other large-scale changes in the
global environment such as ocean pollution, biodiver-
sity loss and deforestation are already causing enor-
mous harm to human health and well-being (Table 1).
Heat waves kill children and the elderly. Hurricanes,
coastal flooding and other extreme weather events
cause disease, disability, and death in millions; destroy
livelihoods; and with increasing frequency drive en-
tire populations from their homes - most recently in
Bangladesh and two years ago in Puerto Rico. Glob-
al warming and changes in rainfall have extended the
geographic ranges and lengthened the infective sea-
sons of vector-borne diseases - malaria, dengue, Zika
virus, West Nile Virus, Lyme disease, and chikungun-
ya. Wildfires have made areas of Australia and the west-
ern United States seasonally uninhabitable. Sea surface
warming is extending the geographic ranges of tox-
in-producing Harmful Algal Blooms and of dangerous
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microorganisms such as Vibrio species - the bacteria
that cause ‘flesh-eating’ wound infections and cholera.
The emergence of antimicrobial resistance in bacteria
and viruses in warming, highly polluted coastal wa-
ters is a growing cause for concern. Climate-driven
redistribution of marine species is causing profound
reductions in the availability of food from the sea and
impacting adversely on biodiversity.

Continued use of fossil fuels is exacerbating all these
problems. For example, mercury released to the oceans
by the combustion of coal accumulates in fish and ma-
rine mammals and causes brain damage with loss of
IQ and lifelong disruption of behavior in the children
of women who unwittingly eat mercury-contaminated
seafood while pregnant. Pollution, the inevitable con-
comitant of fossil fuel combustion and climate change,
contributes to the destruction of marine habitats, de-
clines in fish stocks, biodiversity loss and reductions
in food security. Pollution is responsible for an esti-
mated 9 million premature deaths each year.

Climate change is responsible also for catastrophic
economic losses (Stern et al., 2006). The losses asso-
ciated with extreme weather events run to hundreds
of billions of dollars (CBO. 2019). The annual losses
resulting from climate-related pollution are conserva-
tively estimated to be US$4.6 trillion per year, more
than 6% of global economic output.

Table 1. Negative impacts of climate change on human health and well-being

Direct Effects
« Extreme heat and heat waves .
. Severe weather events
« Floods - riverine and coastal
« Drought
. Wildfires

« Pollution - chemical, and microbi-
al contamination of air, water, land

 Expanded geographic ranges of mi- o
crobial diseases, including cholera  * Migration

. Increased frequency of harmful al- ¢ War

gal blooms

+ Loss of habitat-building biota and
habitats - coral reefs, estuaries, and
mangroves
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Indirect Effects

Crop loss leading to terrestrial
food insecurity and famine

 Declines in fish stocks leading to
marine food insecurity

« Economic insecurity, inequali-
ties, and poverty

« Mental health impacts
« Civil unrest

All of the adverse health and economic impacts of cli-
mate change fall most heavily on the poor, the vulner-
able and the voiceless - women and children, the poor
and the disenfranchised, minorities and the marginal-
ized, and indigenous communities — people who gen-
erate only miniscule amounts of the greenhouse gases
that drive global climate change, yet suffer dispropor-
tionately from its consequences. Coastal communities
and small island nations are at especially grave risk.
This is environmental injustice on a global scale.

Ocean-Based Solutions

Severe as they are, the increasing impacts of climate
change on human health and well-being are not inev-
itable. The BCI Working Group on Human Health &
Well-Being is of the strong opinion that with intelli-
gent, courageous, science-driven interventions, there
is still time to safeguard human health and well-being
against the worst consequences of climate change.

The key to mitigating climate change and adapting to
its consequences will be to use our intelligence, our
technology, and our proven capacity for collective ac-
tion in the face of great peril to grasp smart, new, sus-
tainable lifestyles that allow us to live long, healthy,
happy and productive lives, advance social and eco-
nomic justice, and protect our planet.

of the
oceans offer extraordinary re-

The vast resources

sources for safeguarding hu-
man health and preserving
human societies against the
negative consequences of cli-
mate change. (Table 2) The
oceans safeguard humanity
and the planet today by ab-
sorbing more than 90% of
the excess heat released into
the climate system and taking
up nearly one-third of carbon
dioxide emissions, thus great-
ly slowing the pace of global
climate change. Microscopic
organisms in the oceans are a
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source of atmospheric oxygen. The extraordinarily di-
verse ecosystems of the seas provide food to billions,
livelihoods for millions and support the economies of
countries around the world. The oceans are the source
of essential nutrients that reduce risk of stunting, mal-
nutrition including undernutrition and obesity, car-
diovascular disease, stroke, diabetes, dementia and
goiter, and are the source also of multiple essential
medicines.

The world’s coasts, seas and oceans have traditional
cultural value and are places of joy, beauty, peace, and
recreation. There is increasing evidence that interac-
tions with coasts and seas can promote and sustain the
physical and mental health and well-being of all peo-
ple, especially those of lower socio-economic status.

The Unique Strengths of Coastal and Island
Communities

Coastal and island communities are uniquely well po-
sitioned to develop innovative ocean-based solutions
to climate change. These communities are growing
globally in numbers, population and importance.
They encompass 37% of the world’s population (and
continue to grow) and include 13 - two-thirds - of the
world’s 20 most populous cities. Because of their lo-
cation at the edge of the sea, coastal and inland cities,
towns, and villages (and their ecosystems and human
populations) are uniquely vulnerable to climate and
other environmental change, including sea level rise,
extreme weather events, ocean acidification, invasive
species and both chemical and microbial pollution.

Coastal and island communities have a millennial
long tradition of openness. They are ports open to the
world, unbound by terrestrial borders, hubs of inno-
vation, economic activity, creativity, and culture, and
incubators of new ideas. Coastal and island cities are
home to a disproportionate number of the world’s great
universities and research institutions. They are leaders
in climate and ocean policy. They are accustomed to
networking with one another across national bound-
aries and across great distances, and they have the
knowledge, the ability, the will and the political power
to take action - and to take action quickly - even when
national governments cannot or will not act.

Transformational Opportunity

To create an innovative, effective, flexible, geographi-
cally distributed and resilient platform for countering
the existential threat of climate change - a platform
that harnesses the energy, creativity and leadership of
the world’s coastal and island communities, the BCI
Working Group on Health and Well-Being proposes
a single overarching Transformational Opportunity -

will
be an interconnected global web of coastal and island
communities, research and educational institutions,
businesses, NGOs and citizens. This unique network
will build upon and amplify the enormous potential
of coastal communities for innovation, entrepreneur-
ship, collaboration and collective action. Communi-
ties in

Table 2. Benefits of healthy oceans for human health and well-being

Current Benefits

« Major source of food, dietary protein, and essen-
tial nutrients (e.g., omega-3 fatty acids, iodine)

« Source of medicines and other natural products
« Promotion of physical health

« Promotion of mental well-being

 Trade, commerce, and cultural exchanges

+ Blue tourism and recreation

« Connections with culture and history

« Opportunities for citizen science and community
participation
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Potential Future Benefits

« Potential to produce renewable (“blue”) energy
« New cities - floating metropoli

Future diverse sources of food - advanced mari-
culture

« New medicines, foods and other products
« Innovations based on marine biotechnology
o Marine models of human disease

« Ocean-based strategies for monitoring and pre-
venting the impacts of extreme weather events
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will work singly and together in a mosaic of collab-
orative efforts to safeguard human health and pro-
mote well-being against the dangers of global climate
change.

The primary near-term aim of
will be to use the resources of

the world’s oceans to more equitably protect and en-
hance the health and well-being of all coastal and is-
land people in the face of climate change.

Key to achieving this goal will be education of poli-
cy-makers and the global public of the grave dangers
we face while at the same time increasing awareness
that climate change can be mitigated and its worst
consequences avoided. Scientific data will be essential
to this effort, but data alone will not catalyze change.
There must also be stories, champions and successes.
Conversation and concern about climate change and
its solutions must become as much a part of everyday
life as is discussion about the weather.

pro-
vides a unique platform for harnessing human intel-
lect, creativity, energy, reason, and story-telling to
confront the complex and highly interconnected web
of global threats we face today. In particular, it pro-
vides an opportunity to frame the range of difficulties
we face in a new way. There is precedence for this. In
the 5th century BCE the Greek philosopher, Anaxi-
mander, transformed the way in which we understand
natural phenomena by using observation and reason,
rather than relying on supernatural and religious ex-
planations to explain the world around us, thereby
laying the foundations for Science. Now we have a
new opportunity to use transdisciplinary approaches
to tackle what have previously been intractable, inter-
woven environmental, social and economic challenges
- so-called “wicked problems” (Rittel et al.,1973).

“Wicked problems” have ten key characteristics:
1. They do not have a definitive formulation.

2. They do not have a “stopping rule” In other
words, these problems lack an inherent logic
that signals when they are solved.

3. Their solutions are not true or false, only good
or bad.
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4. There is no way to test the solution to a wicked
problem.

5. They cannot be studied through trial and error.
Their solutions are irreversible so, as Rittel and
Webber put it, “every trial counts.”

6. There is no end to the number of solutions or
approaches to a wicked problem.

7. All wicked problems are essentially unique.

8. Wicked problems can always be described as the
symptom of other problems.

9. The way a wicked problem is described deter-
mines its possible solutions.

10.Planners, (i.e. those who present solutions to
these problems), have no right to be wrong. Un-
like mathematicians, “planners are liable for the
consequences of the solutions they generate; the
effects can matter a great deal to the people who
are touched by those actions.

Framing climate change, biodiversity loss and pol-
lution threats together with socio-economic and
well-being issues as wicked problems, and using
transdisciplinary approaches co-created with affected
communities to address them will not lead to simple
solutions, but will help us make genuine progress in
moving towards more favourable circumstances.

Governance Frame

will
encompass a wide diversity of coastal and island com-
munities ranging from megacities to rural fishing vil-
lages and indigenous communities in both the Global
North and the Global South. These communities will
work individually and collectively to confront climate
change.

This network structure creates a framework for an in-
novative, flexible governance system that links coastal
communities worldwide and enables nimble, respon-
sive, and sustainable climate policymaking. It reflects
and responds to the recognition that developing eftec-
tive climate governance systems in a way that advances
equity and human health and well-being will require a
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polycentric set of institutions,
policies, and networks of pub-
lic and private actors that can
work individually and collec-
tively (Ostrom, 2012; Cole,
2011;Ostrom, 2009). It builds
on the example of city govern-
ments that have been stepping
up boldly in the absence of
national leadership on climate
change to share best practices
and to translate into daily re-
ality the noble agreements of
the Paris Climate Accord (Er-

Box 1. Models that demonstrate the innovative power of communities
and could inform development of

=

NORNCORNINO N2

include the following:

C40 Cities Network

The Roses Ocean and Human Health Chair (Lloret J, et al.2020) (Case
study box)

Obiectives of the Oceans and Human Health Chair

Coastal communities: How government is helping coastal communi-
ties flourish as places to live, work and visit.

SOPHIE
CoastAdapt

Sustainable coastal management strategy

Community-Based Population, Health, and Environment Projects

Coastal Communities Alliance

ickson & Tempest, 2014).

10. Eco Tourism In Belize

This Network will emulate
other networks (See Box 1 and munities
Appendix 1), most notably the

C40 Initiative, a group of cit-

ies around the world that have come together to take
bold action on climate change. C40’s Climate Leader-
ship Group consists of a network of mayors and other
leaders from 96 of the world’s largest cities committed
to addressing climate change (mitigation, adaptation,
and sustainability) and meeting the goals of the Paris
Agreement. C40 provides an open sharing of resources
and case studies. It is potentially a source of a source
of case studies and a model for the BCI network. The
C40 Network helps cities to replicate, improve and ac-
celerate climate action and supports ongoing monitor-
ing, assessment, and evaluation.

Like C40,

recognizes that local leaders are in the best posi-
tion to effect change and have the greatest potential for
quick comprehensive action. Both C40 and the BCI
Healthy Blue Communities Network build also on the
understanding that local governments are uniquely
well able to educate their citizens about the improve-
ments in quality of life, job creation and environmen-
tal improvement that can be achieved through climate
action and thus build political will for necessary ac-
tions.

However, unlike the C40 Initiative, whose focus is on
large (mega) cities, the BCI Healthy Blue Communi-
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And see Appendix 1. Examples/case studies of potential BCI Healthy Blue Com-

ties Network will also include less densely populated
areas and smaller coastal communities. An additional
distinction is that the BCI Healthy Blue Communities
Network will focus specifically on coastal and island
communities.

Five key issues that
will need to address as it develops are:

1. How should “community” be defined? We un-
derstand that “community” is intended to be a

place-based concept, but is there a size or type of
community that should be targeted or required?

2. What should be the basic criteria for designating
a community as a BCI Healthy Blue Communi-
ty?

3. What evidence of community support should
be required to designate a community a BCI

Healthy Blue Community? Presumably evidence
will be needed of a broad coalition of communi-

ty support. Should there also be a requirement
for government support, e.g. a letter of support
from the mayor or another person in a similar
capacity?

4, What benefits would communities receive

through being included in the network? Pre-
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sumably benefits would include better access to
knowledge, the opportunity to learn from peers,
visibility, creation of added excitement, the op-
portunity to share experiences and successes and
help others, and potential access to funding.

5. What would it take to sustain the network over
time? Presumably the
will need resources
to support a governing body and dedicated staft
members.

Communities in the Network will be linked and their
work coordinated through a

Legal Underpinnings of The BCI Healthy Blue
Communities Network (Erikson & Tempest, 2014;
Ostrom, 2012; Cole, 2011; Ostrom, 2009).

The need for decentralized decision making in cli-
mate adaptation is particularly evident in the context
of coastal communities, where for millennia, social,
cultural, and economic systems have been shaped by
complex interactions between humans and the marine

environment.

Adaptation law and policy is still a fledgling area of law
and policy making; there is a tremendous amount of
experimentation and an increasing amount of cooper-
ation and transnational learning taking place. There
is, however, a dearth of knowledge about the range
and effectiveness of governance approaches being
employed and the ability to transfer and replicate suc-
cessful strategies in diverse geographical contexts. The
BCI Healthy Blue Communities Network provides a
platform to fill these gaps in knowledge and experi-
ence by creating new opportunities and incentives for
thoughtful and extensive adaptation planning in coast-
al communities. Additionally, the Blue Communities
Network Coordinating Center will provide an infra-
structure that will allow subnational and non-state ac-
tors in coastal areas not only to develop, but also to
share information about climate policies (focusing on
both mitigation and adaptation) that are locally sus-
tainable as well as scalable and transferable.

The Work of The BCl Healthy Blue Communities
Network

Communities in
will identify and co-create unique ocean-
based approaches, innovative solutions and commer-
cial opportunities to address

will be the “connective
tissue” of the Network - a mechanism that holds the Network together, certifies
communities for membership in the Network, serves as a repository for data, fa-
cilitates the dissemination of knowledge and best practices, fosters collaborations,
provides expertise, and catalyzes action to combat climate change. Additional
functions of the Coordinating Center will be to direct investors towards the Net-
work, its member communities and its projects, and to create incentives, rewards
and recognition for transformative work undertaken in the Network. The gover-
nance of the Center will be delivered through the active involvement of Members
of the

Another function of the Coordinating Center will be to conduct an annual global
competition for the Healthy Blue Community Challenge Grants. These Grants
will recognize and support best ideas to co-create unique approaches and inno-
vative solutions to local climate challenges. Grants would be awarded in different
sizes that include initial small exploratory 12-18-month awards for communities
to identify a challenge and opportunity as individual or linked communities, as
well as opportunities for larger 4-5 year funding to expand to a larger local project
and/or to collaborate with other coastal communities. Solutions and best practic-
es identified through this grant competition will be shared across the Network.
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their local climate challenges.
In this work, member com-
munities will place high prior-
ity on devising and deploying
climate solutions that improve
human health and well-being.
Thus, they will devise and de-
ploy strategies that adopt an
asset based approach seeking
co-benefits from their inter-
ventions across the sectors to
address the social, economic
and environmental determi-
nants that shape patterns of
health and disease - factors
such as inequity, dispropor-
tionate exposures to pollu-
tion, substandard flood-prone
housing, inadequate food, and
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lack of access to health care and essential medicines.
These disparities must be ameliorated if communi-
ty-level responses to climate change are to be effective.

pro-
vides opportunities for both mitigating climate change
and adapting to its consequences.

Climate Mitigation in the BCl Healthy Blue
Communities Network

The focus of climate mitigation policy has tradition-
ally been top-down. It has emphasized maximizing
economies of scale at the regional and national level.

creates
avenues and opportunities for this type of high-level
thinking and coordination.

adds
a new dimension to this paradigm and creates oppor-
tunity for smaller scale climate mitigation strategies at
the local level. In particular, it opens up opportunities
for leveraging the capacity of cities and their partners
in business and academia to address climate change.
This is very important because cities and other small-
er communities are often nimbler than their state and
federal counterparts, allowing them to act more quick-
ly and creatively than at the national and international
levels. Consequently, cities and other smaller commu-
nities are important sites of climate governance inno-
vation, particularly in the coastal context, and have
already demonstrated a willingness and ability to step
up boldly in the absence of global national leadership
on climate change.

Given their growing scale, nimbleness, and heavy car-
bon footprints, climate action at the city level is not
just possible, but vital. In fact, one study suggests that
city-level actions could reduce greenhouse gas emis-
sions associated with urban buildings, transport and
waste disposal by nearly half (47%) by 2050. Cities -
both large and small - as well as other smaller com-
munities have ample tools at their disposal to reshape
urban consumption and energy patterns, rethink rela-
tionships between humans and terrestrial and marine
environments, and advance more just and sustainable
lifestyles. These include efficiency standards for resi-

TRANSFORMATIONAL OPPORTUNITIES

10

dential and commercial “green” building codes, and
zoning ordinances that can be used to regulate ev-
erything from energy efliciency, water consumption,
and choice of materials, to storm water management
systems, and coastal management and development.
Specific climate mitigation actions that could be un-
dertaken at community level include:

« Sharply reducing greenhouse gas emissions by rap-
id transition to non-polluting renewable sources of
energy, both ocean-based and land-based;

+ Reducing greenhouse gas emissions, especially in
the buildings and transport sectors though effi-
cient, adaptive design.

« Reducing the generation of waste by imposing bans
on most single-use products and developing aggres-
sive, well-funded recycling and reuse programs.

Climate Adaptation in The BCl Healthy Blue
Communities Network

Communities in

will also be leaders in climate adapta-
tion. Adaptation challenges are highly varied and dif-
fer from place to place. The decentralized structure of
the Network is perfectly suited for encompassing this
diversity. It reflects Elinor Ostrom’s groundbreaking
work on polycentric governance, which demonstrat-
ed that, while there is no ‘optimal” adaptation strategy,
the best level for adaptation actions will often be at
the local and regional levels (Ostrom, 2012, Ostrom
2009). Adaptation planning requires understanding
and responding to the multitude of risks that climate
change creates in particular geographic and socio-po-
litical contexts. This, in turn, necessitates greater de-
centralization of decision-making authority and more
bottom-up, pluralistic, and inclusive policy making
processes. Examples of local, place-based climate ad-
aptation strategies are:

« Design, development and deployment of cli-

mate-resistant infrastructure, including roads,
bridges, tunnels, buildings, electrical grids, wa-
ter supplies, sewage systems and ports that can

withstand rising seas, coastal flooding and violent
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storms. To reduce disparities in health and enhance
social justice, communities will extend this infra-
structure to all members of their societies;

« Adopting innovative, low-carbon, locally tailored
approaches to sustainable mariculture and other
marine-based activities.

Members of the Network Will Collaborate
around Broader Challenges

will
bring together transdisciplinary teams from the nat-
ural and social sciences, medicine, design and engi-
neering, economics and the business community, and
the humanities to develop new, integrated approaches
to deal with the wicked problems that confront our
rapidly changing planet and grasp opportunities to
address these problems. Whilst we might not be able
to solve every problem we will be able to move coast-
al and island communities into better, safer and fairer
circumstances, through a continuing process far into
the future. These collaborations will fall into four main
areas:

1. Generating and Disseminating Knowledge
2. Advancing New Technologies

3. Collaborative Education

4. Joint Interventions

1. Collaborations in Generating and Disseminating
Knowledge. To support collaborations in gener-
ating and sharing knowledge about ocean-based
solutions to climate change, communities in the
Network will form the , a new

venue for sharing information and ideas across sec-

tors. The Forum Oceanum will extend and amplify
the work of individual communities. It will enable
communities in the Network to share knowledge,
research findings, best practices, lessons learned,
and educational innovations with each other and

with coastal communities around the world.

The Forum Oceanum will provide a platform for
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collaborative research. Examples of issues that
could be examined collaboratively through the Fo-
rum Oceanum include: include creative law and
policy making; marine genetic research; studies
of the health impacts of ocean pollution; ocean
mapping; economic research; transformative mari-
culture; renewable energy; and development of
metrics to quantify the benefits to human health
and well-being of ocean-based solutions to climate
change. These will demonstrate the diversity and
sustainability of the Blue Climate Health Initiative!

All collaborations supported through the Forum
Oceanum will follow:

« FAIR Principle
« CARE Principle
« TRUST Principle

. Collaborations in Advancing New Technologies.

To advance collaborations in technology develop-
ment, the BCI Healthy Blue Communities Net-
work will form

. These will be test-beds
where innovative solutions to climate change, pol-
lution and other aspects of environmental degrada-
tion can be co-created, developed, piloted, shared,
and, if successful, brought to scale and deployed.
These platforms will provide collaborative spaces,
infrastructure, expertise and pre-existing evalua-
tive capacity that can assess, refine and accelerate
development of the best of the Transformative Op-
portunities in health, energy, transport, nutrition,
materials and tourism that emerge from the BCI
Working Groups.

Equally important, these platforms will provide
launch pads - collaborative spaces, infrastructure,
expertise and pre-existing evaluative capacity -
where new opportunities for improving health and
well-being can be brought to scale. Through pro-
viding collaborative spaces, infrastructure, exper-
tise and pre-existing evaluative capacity, the plat-
forms will permit the assessment, refinement and
accelerated development of the best of the Trans-
formative Opportunities in health, energy, trans-
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port, nutrition, materials and tourism that emerge
from the BCI Working Groups.

Using the Platforms in co-creation, Communities
in the Network will test and share new ideas and
approaches to assess what works, what does not,
why, how to make better, how to adapt to different
conditions/scenarios within a network of shared
data/training/and lessons learned. This will in-
clude pilot testing of potentially transformative
solutions that emerge from all of the BCI Working
Groups. An example is intelligent continuous mon-
itoring using novel sensors and Big Data analysis
augmented by Artificial Intelligence.

. Collaborative Education and Outreach. Commu-
nities in the Network will work together to develop
sophisticated, state-of-the-art strategies for dissem-
ination of information about the health and eco-
nomic benefits of ocean-based solutions to climate
change and to build environmental literacy.

To develop narratives that describe the benefits to
human health of ocean-based solutions to climate
change, we will create novel locations in coast-
al settings that will attract and engage both local
people and visitors to discover why the oceans are
so important, and to explain how diverse cultures
around the World share common hopes and fears
of how climate change will affect their lives.

These places will provide the opportunity to use
innovative technologies such as 5G and will host
other, newly emerging, state-of-the-art digital com-
munication methods to bring to life the stories of
the solutions to health and well-being issues being
implemented successfully in coastal communities
worldwide. Locally practiced traditional cultural
interactions with the ocean such as storytelling,
theatre, music and cultural and religious rituals
can be shared via

. These stories can be incorporated
into school curricula to capture the imagination of
people and communities living both close to and
far from the ocean, building a culture of empower-
ment and hope about the future. Globally, much of
the energy, innovation, and impetus for action on
climate change is coming from local leaders - from
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women, children, idigenous peoples, and tradition-
ally marginalized communities. This Forum will
give voice to the work and the ideas of these com-
munities, and create a platform for shared learning
and innovation.

4. Joint Interventions. Communities in the Network
will collaborate on transnational efforts to improve
human health and well-being by extending cur-
rent pollution control strategies to all countries
and all regions of the world; extending monitor-
ing programs for chemical pollutants, algal toxins,
microplastics, and microbial pathogens in seafood
products; building research and education capacity
in low-income and middle-income countries; and
creating large, new Marine Protected Areas.

Examples of Collaborative BCI Healthy Blue Com-
munities Projects

In Appendix 2, there are examples of specific

that
could be organized through the Blue Communities
Network and that would include partners in coastal
communities around the world linked through the
BCI Networked Blue Community Platform.
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Appendix 1. Examples/case studies of
potential BCl Healthy Blue Communities

COLLABORATION IN RESEARCH:
Implementation Research.

Transdisciplinary international cooperative imple-
mentation research is needed to identify best practic-
es and feasible, cost-effective solutions to prevention
and control of ocean pollution. This research will
build upon and codify the findings that have emerged
from the case studies in success against ocean pollu-
tion presented in this report. Continuing research and
development into biodegradable polymers will be an
important component of this research.

COLLABORATION IN INTERVENTION: BCI
Healthy Blue Communities Network and the
Blue Economy.

The Blue Economy is an established concept that de-
fines the sustainable use of ocean resources for eco-
nomic growth, improved livelihoods, and jobs while
preserving the health of ecosystems (The World Bank,
2017). It is inclusive of a range of interlinked and
emerging sectors, each of which share the common
aim of seeking to improve overall stewardship of ma-
rine spaces.

aligns
well with this framework in multiple ways. Partici-
pants in the blue economy, such as fishermen, tour-
ism operators, scientists, park rangers, ocean sports
people, retailers, restaurateurs, and others who work
along the coast or at sea are critical redistributors of
the wealth of natural capital that exists in the seas.
These participants in the blue economy translate the
unique value of the ocean - nutrition, recreation, and
other natural resources - into tangible economic value
and re-distributed it across society (European Union,
2018). As their livelihoods and recreation depend on
the ocean, these actors also have other important roles
to directly play in blue communities. Their lived expe-
rience as stewards of blue space position them to share
knowledge and experience, enriching overall commu-
nity health (Commonwealth, 2020).
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Consumers of the blue economy are all people who
consume goods that originate in the oceans. In the
most basic sense, this is virtually everyone - those
who eat fish or seaweed, vacation at a beach, purchase
canned pet food, take certain medicines or supple-
ments, and in some parts of the world, use electricity
(European Union, 2018). Recognition of the economic
value of these ocean-based resources and engagement
with professionals who specialize in their extraction,
processing, shipping, or maintenance, can build stron-
ger community bonds and lead to the development of
potentially very profitable, new blue projects focused
on sustainable use of marine resources.

As blue, climate-smart projects emerge from commu-
nities in the BCI Healthy Blue Communities Network,
they will need funding. One pathway is grant awards,
as highlighted in an earlier section, and an important
service that could be provided by the Network could
be to serve as a clearinghouse for those looking for
finance to support their projects, directing them to
emerging funding initiatives like Fundingtheocean.
org, local and national government grant programs,
and foundations with ocean-specific agendas. If cer-
tain projects are more appropriate for private finance,
the Network could direct participants to any number
of new ocean-focused start-up incubators, acceler-
ators, angel investors, or venture funds that have an
ocean-based or sustainability focus.

For decades, economic approaches have been em-
ployed as tools to address climate change, such as cap
and trade, penalties, carbon pricing, and green bonds.
Increasingly, the blue economy is playing an active
role in these solutions, as many new blue projects
have been thoughtfully developed to reduce climate
impacts. These include initiatives in sustainable ener-
gy, coastal infrastructure, carbon sequestration, blue
bonds, and others. As BCI Healthy Blue Communi-
ties convene, they have many examples from which to
develop scalable community projects that can be con-
nected to national and international efforts.

HEALTH & WELL-BEING



COLLABORATION IN EDUCATION AND
OUTREACH: The Roses Ocean and Human
Health Chair: A New Way to Engage the Public
in Oceans and Human Health Challenges
(Lloret J, et al., 2020).

Involving and engaging stakeholders is crucial for
studying and managing the complex interactions be-
tween marine ecosystems and human health and
well-being. The Oceans and Human Health Chair was
founded in the town of Roses (Catalonia, Spain, NW
Mediterranean) in 2018, the fruit of a regional part-
nership between various stakeholders, for the pur-
pose of leading the way to better health and well-being
through ocean research and conservation. The Chair
is located in an area of the Mediterranean with a sig-
nificant fishing, tourist, and seafaring tradition close
to a marine reserve, providing the opportunity to ob-
serve diverse environmental conditions and coastal
and maritime activities.

The Chair is a case study demonstrating that local,
collaborative, transdisciplinary, trans-sector, and bot-
tom-up approaches offer tremendous opportunities
for engaging coastal communities to help support
long-lasting solutions that benefit everyone, especially
those living by the sea or making their living from the
goods and services provided by the sea. Furthermore,
the Chair has successfully integrated most of its ex-
perts in oceans and human health from the most pres-
tigious institutions in Catalonia.

The Chair focuses on three main topics identified by
local stakeholders: Fish and Health; Leisure, Health,
and Well-being; and Medicines from the Sea. Led
by stakeholder engagement, the Chair can serve as a
novel approach within oceans and human health ar-
eas to tackle a variety of environmental and public
health challenges related to both communicable and
non-communicable diseases, within the context of so-
ciocultural issues. Drawing on the example provided
by the Chair, four principles are established to encour-
age improved participatory processes in the oceans
and human health field: bottom-up, “think local’,
transdisciplinary and trans-sectorial, and “balance the
many voices”.

TRANSFORMATIONAL OPPORTUNITIES

COLLABORATION IN TECHNOLOGY:
Responsive Coastal Infrastructure. Adapting and
refitting coastal infrastructure in response to cli-
mate change.

Developing an adaptive approach to coastal infrastruc-
ture is intended to blur the boundaries of the built and
marine environment both practically and philosophi-
cally. It seeks to meld the physical environment (our
communities and support networks such as trans-
portation) and economic systems (such as sustain-
able food production and tourism) with larger goals:
environmental remediation and building economic,
societal and personal resiliency for individuals living
in complex and often daunting circumstances. It ties
together diverse but interrelated perspectives, such as
biology, well-being, food security, law, policy, invest-
ment and engineering.

Centuries of coastal settlement and urbanization have
resulted in a vast accretion of critical infrastructure in
low lying and exposed areas. These expansive aging
networks undergird coastal communities and com-
merce, and yet many of these systems were not de-
signed to withstand today’s (or tomorrow’s) environ-
mental stresses. The age of climate crisis has exposed
myriad vulnerabilities of these networks to the twin
threats of sea level rise and increasing storm severi-
ty and frequency. Often the failures of these systems
disproportionately impact poor, minority, and disen-
franchised groups. Increasingly, these communities
are exposed to overlapping and intersecting disasters
that exacerbate inequality exponentially.

Building resilient infrastructure does not mean build-
ing bigger or stronger. Resilience implies a nimble-
ness, responsiveness, a capacity to adapt to uncertain
futures. At a time of increasing strain on limited re-
sources, emphasis should be placed on projects that
advance an imaginative retrofitting of existing infra-
structure that strives towards emergence and synergy.
This must be flexible to incorporate other infrastruc-
ture networks or typologies, with natural systems and
habitats, with sustainable commerce, with community
health or needs, and with an eye towards identifying
and responding to the relationship between infrastruc-
ture and structural inequality. Notably, resilient infra-
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structure by definition should encompass not only
many scales (local to regional) and modes (hard or
soft, green or grey), but should also capture both built
and natural systems—natural systems provide critical,
invaluable services and should be protected, enhanced
and emulated. Coastal infrastructure of the 21st cen-
tury can no longer serve narrow purposes with linear,
extractive flows of energy—they must embrace com-
plexity, operate sustainably, and reflect a conception
of the coast not as a fixed boundary but a continuous
and migrating zone.

To propel responsive infrastructure and emergent out-
comes, planning efforts should be informed by and
co-created with the communities these systems and
networks touch—both in terms of identifying key is-
sues but also in visioning possible futures and desired
outcomes. Building community health and resilience,
particularly for the historically disenfranchised, begins
with community empowerment in the face of increas-
ing hardships brought on by climate change and sea
level rise. Infrastructure, the physical, economic and
social networks in which they operate, and the stress-
es they endure may be complex, but the communities
that interface with these systems daily have a unique
perspective into their operations and hazards. If we are
to promote a sense of coherence for individuals living
in these complex and often daunting circumstances, it
is essential for designers, planners and policymakers
to amplify these perspectives and narratives, and to
strengthen the threads that tie individual experiences
to larger social and environmental needs.

This concept will be most effective not in large com-
prehensive projects, but in the incremental retro-
fitting of our coastal fabric.

can encourage diverse and
shared projects and promote experimentation—trial
and error—to best fit a solution to a specific context,
one sensitive to local circumstances and able to draw
upon local resources. Our solutions should be flexible,
simple and equitable. Further, they should be under-
standable, manageable and meaningful. Design is an
expression of values. In it we express our hopes and
aspirations through what we build and through what
we protect.

TRANSFORMATIONAL OPPORTUNITIES

Case Studies/Models that demonstrate the multi-fac-
eted and far reaching benefits of an adaptive response
to the concept of infrastructure include the following:

1. Falmouth Climate Change Vulnerability As-

sessment and Adaptation Planning. This study
sought to raise public awareness of the risks of

sea-level rise and identify strategies for local
municipalities to develop a phased response
for infrastructure adaptation.

2. Sihwa Lake Tidal Power Station. This project,
a total rethinking of a failed infrastructure
system, provides renewable energy genera-
tion, water quality improvement and the gen-
eration of recreational space.

3. “Room for the River” This project, reflecting

the concept of a riverine or coastal edge as a
continuous, migrating zone, fundamentally
works with, rather than against, the region’s
‘natural’ cycles of flooding.

COLLABORATION IN INTERVENTION:
Create New Marine Protected Areas.

Designation of new Marine Protected Areas (MPAs)
around the world will safeguard critical ecosystems,
protect vulnerable fish stocks, and enhance human
health and well-being. Creation of Marine Protected
Areas is an important manifestation of national and
international commitment to protecting the health
of the seas. Protecting 30% of the World’s Ocean is
estimated to protect marine ecosystems in the long-
term (O’Leary et al. 2016). However, only about 3.5
% of marine habitats are receiving any form of pro-
tection with less than half strongly or fully protected
(Lubchenco and Grorud-Colvert 2015). Further, not
all habitat types fall under protection (Rogers et al.
2020).

will engage in Marine Spatial Planning (MSP) (as well
as sustainable land use planning) that allows for the
accounting of all uses in an area, and thereby an allo-
cation to human socio-economic uses and the protec-
tion of the coastal and marine environment. No-take
Marine Protected Areas (MPAs) are highly effective
in increasing species richness, organism size, density
and biomass by an average of 21, 28, 166 and 446% re-
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spectively (Lester et al. 2009). MPAs with zoned usage
may show improvements in smaller increments, but
importantly they afford legal control over exploitation
and exploration. The adjacent use by fisheries of spill-
over from high biomass in MPAs and earnings and
co-benefits from sustainable tourism and recreation
can exceed the economic value of the area before it
was preserved, and economic returns can already be
established within a few years (Sala et al. 2013).

The protection of the high seas, where fishing is cur-
rently heavily subsidised (Sala et al. 2018), is benefi-
cial to reducing fishery overcapacity and re-building
stocks, while protecting critical habitats in the area. In
addition, the critical habitats and their biodiversity in
shelf and coastal regions need to be protected in MPAs.
For once, this ensures global protection of coastal bio-
diversity, its genetic resources and potential for evolu-
tion. It further ensures that marine migrants and those
using different specific habitats throughout their life
histories (many marine invertebrates, fish, mammals,
birds) can persist through time. The comprehensive
protection of habitats as a network can guarantee the
continued existence of biodiversity and fisheries re-
sources and therefore continued and improved health
benefits, economic activities and heritage for the fu-
ture human population.

Perhaps more importantly, direct economic benefits
in the short-term are exceeded by long-term and indi-
rect benefits of renewable resources protection. Such
benefits speak to the Sustainable Development Goals,
climate change mitigation, costs that would have been
incurred through the loss of such resources, and costs
saved in human health and well-being services provid-
ed by the environment. For instance, the rebuilding of
fisheries resources could prevent around 20% of the
global population being threatened by nutrient defi-
ciencies (Golden et al. 2016). Well-functioning coast-
al and open ocean ecosystems serve as carbon sinks
by sequestering carbon and store them in biomass,
facilitate burial or sink to deeper parts of the ocean.
Mangrove forests, seagrass meadows, saltmarshes, mi-
cro- and macroalgae add in the reduction of CO2 from
the atmosphere and thereby play a role in mitigating
climate change (e.g. Hoegh-Guldberg et al. 2019).
More than 80% of the global carbon cycle involves
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the ocean, making it the largest player in the natural
mitigation of climate change. The ocean takes up 20-
30% of total anthropogenic carbon emissions (Bindoft
et al. in press) that has resulted in increased acidifi-
cation detrimental to calcifying organisms. The ocean
has also warmed, with a consequence of reduced O2
content, changing biogeography of species, reduced
fishery catches and changing nutrient cycles. Due to
ocean warming, stratification of the ocean has inten-
sified. This prevents mixing of deep cold nutrient rich
water with nutrient poor surface water, thereby hin-
dering production and thus lowering the CO2 content
of the atmosphere and ocean. Storms intensify over
warm oceans, and sea levels rise affects coastal com-
munities (Roberts et al. 2017).

MPAs can mitigate some of these effects, in conjunc-
tion with mitigations across other sectors that includes
alternative energy sources, a decarbonisation of the
marine shipping and transport sector, and a replace-
ment of ruminant protein with seafood (Hoegh-Guld-
berg et al. 2019). Protected areas themselves create
buffers against uncertain environmental fluctuations,
policy or management through several pathways (Rob-
erts et al. 2017). They can be summarized as affording
species the space to climate-migrate, the time to use
their genetic diversity to adapt, protecting ecosystem
components that have stabilising effects on ecosystems
(e.g. top predators), or allow for the accumulation of
once sequestered carbon in undisturbed sediments.

The establishment of MPAs in parallel to mitigation
and development strategies allows for a strategy to ‘buy
time’ while other activities are developing.

can assess and
implement locally relevant strategies both for protec-
tion and development. Investment to allow nations to
finance a transition from the status quo to sustainable
options of protection and development can be chan-
neled to alternative employment opportunities when
fisheries are not subsidised, to a promotion of ener-
gies other than fossil fuels, protection enforcement
of MPA, biodiversity assessments and that of species’
economic potential, and importantly the education of
the population on the value of services the ocean and
coastal habitats provide.
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COLLABORATION IN INTERVENTION:
Seychelles.

Investing in economic and conservation activities
through a debt-for-nature swap

The Seychelles are a chain of 115 islands situated in
the Western Indian Ocean off East Africa. The Sey-
chelles’ main economic activities are related to tourism
and fisheries, which both depend on a healthy marine
environment. Fisheries are responsible for more than
90% of the country’s export revenue, and it is clear
how important well functioning marine ecosystems
are to the economy of the island state, and thus to the
health and well-being of its population.

Increasing national debt prompted the small island
nation to consider alternative routes to channel invest-
ment into the pillars of its economy, and a debt-for-na-
ture swap was initiated in 2015 (Nature Conservancy
2016; The World Bank 2018; Saigal et al. 2019, Silver
and Campbell 2018, Laing 2020). This comprised a
unique concept to relieve the state of debt through ac-
tive debt relief and raising of funds from private and
philanthropic investors. At the same time, the country
invests in its economy as a sustainable enterprise and
builds on the environment to provide the economic
goods - fish for fisheries, and an intact natural envi-
ronment for tourism.

As a results of this “Debt Restructuring for Marine
Conservation and Climate Adaptation Program” (Sil-
ver and Campbell 2018) that constitutes the debt-for-
nature swap, 30% of Seychelles’ exclusive economic
zone (EEZ) was placed under protection, half of which
as no-take zones (Silver and Campbell 2018). This
proclamation is accompanied by Marine Spatial Plan-
ning (MSP) efforts that should ensure the division of
the marine space for various economic activities and
conservation. Concurrently, the country is building
its Blue Economy through Blue Bonds, and through
its Seychelles Conservation and Climate Adaptation
Trust (SeyCCAT) invests into endowment funding
and current conservation and adaptation projects (Sil-
ver and Campbell 2018).

As one of the first such projects implemented world-
wide, it is eyed as an example to apply to other Small
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Island Developing States (SIDS), foremost in the Ca-
ribbean (Climate Analytics 2020; Silver and Campbell
2018). Barbuda, for instance, has already engaged in
comprehensive marine spatial zoning activities to ac-
count for use of its marine space (Johnson et al 2020).
Such models that build on conserving the basis of ma-
rine economic activities, i.e. the natural environment,
can ultimately be applied to different ecological, so-
cio-economic and political contexts in various coun-
tries bordering oceans and other island states.

COLLABORATION IN INTERVENTION:
Coastal Communities, Intersecting Disasters, &
Environmental Justice: New Orleans as a Case
Study in Innovation.

New Orleans offers a case study in how overlapping and
intersecting disasters expose and exacerbate inequality
in coastal communities and also prompt creative and
effective local responses. The compound effects of nat-
ural disasters frequently hit coastal communities such
as New Orleans particularly hard. On August 29, 2005,
Hurricane Katrina struck New Orleans. The storm and
the resulting levee failures inundated the city, displac-
ing the majority of residents, and resulting in almost
1000 deaths. The patterns of destruction following Ka-
trina reproduced existing patterns of racial and eco-
nomic inequality in the City. Now 15 years on, New
Orleans confronts a new crisis. COVID-19 has torn
through New Orleans and surrounding parishes. In
common with larger national patterns, New Orleans
(and Louisiana’s) black population has been hit hard
(Weinstein, 2020). Early data reveals that black Lou-
isianans are dying by COVID-19 disproportionately
high rates (Weinstein, 2020). Even as the acute arc of
the pandemic smooths out and the City begins to re-
cover and rebuild, it faces another challenge - climate
change. New Orleans is one of the U.S. cities most at
risk for climate change. The effects of overlapping di-
sasters in New Orleans are acute, but these patterns
can be seen in coastal communities all over the world.

In New Orleans, intersecting crises have prompted
creative local responses focused on integrating coastal
resiliency, economic growth, and social and environ-
mental justice (Climate Action Equity Project 2019). In
addition to award winning city-wide efforts to facilitate
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green infrastructure and low-impact coastal develop-
ment and adaptation led by the New Orleans Redevel-
opment Authority (NORA), organizations such as The
Lower 9th Ward Center for Sustainable Engagement
and Development and The Deep South Center for
Environmental Justice are finding innovative ways to
integrate coastal rehabilitation and the greening of the
built environment with complementary efforts to ad-
dress persistent patterns of food security and environ-
mental injustice (DSCE], 2020; CSED, 2020). These
efforts focus on creating economically, culturally, and
environmentally sustainable coastal communities
through a variety of projects. These projects include:
generating the first maps showing the correlation be-
tween toxic pollution and race in gulf communities;
producing data showing racial disparities in environ-
mental health and climate vulnerabilities; developing
the nation’s first carbon-neutral, affordable housing
communities; launching new cooperative initiatives
such as the Historically Black College and University
Climate Change Consortium, which draws upon the
resources and initiative of HBCUs to raise awareness
of the disproportionate impact of climate change on
marginalized communities. Such locally initiated pub-
lic and private initiatives are critical sources of infor-
mation and innovation and demonstrate the ingenuity,
experimentation, and cooperation that will be neces-
sary to drive creative solutions to climate change in
coastal communities worldwide.

TRANSFORMATIONAL OPPORTUNITIES
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Appendix 2. Examples of potential future
Collaborative BCl Healthy Blue Communities
Projects

COLLABORATION IN RESEARCH: The Global
Marine Genetic Resources Network.

Several dozen global marine biobanking, gene bank-
ing, and taxonomic initiatives are currently working to
identify and categorize life in the ocean. Unfortunate-
ly, many of these efforts are not coordinated, and con-
sequently, work is redoubled, and information lost. If

could
link these initiatives through modern data infrastruc-
tures, e.g. cloud computing and artificial intelligence,
the participating communities (as well as global com-
munity) would stand to benefit considerably.

New knowledge that emerges from this collaborative
effort will offer tools for conservation (e.g. species res-
toration, ecosystem modeling, and greater focus for
protected areas) as well as benefits for human biosci-
ence and biotechnology.

This project would align well across levels:

« International level, efforts are currently un-
derway within the United Nations to explore
regulatory and protective pathways for ma-
rine genetic resources;

+ Nation-states, who are the primary stewards
of biobanks and gene banks;

« Private companies, who are leading the way
in sequencing and other genetic technologies;

« Non governmental organisations (NGOs) in-
volved in climate change, ocean, health and
well-being;

+ The scientific community, who has long been
engaged in this space and is leading current
research; and

+ Local communities, many of whom have
been involved in community-level collection
efforts that both feed into global initiatives as
well as those in their home countries.

TRANSFORMATIONAL OPPORTUNITIES

This work would require considerable public support.
Private sector investment should therefore be seen
only as a catalyst to bring together and launch a broad-
er global initiative, that will include governments,
communities, scientists, large corporations, and
smaller start-ups. This work would not have to start
from scratch, given both the multitude of global efforts
already working on some dimension of banking and
sequencing, as well as a feasibility study for this very
project that was conducted in 2019 by a private Cal-
ifornia foundation.

would be able to accommodate small
and larger shared Projects to actualise this vision.

COLLABORATION IN RESEARCH: The Global
Marine Census.

The links between oceans, climate, and human health
here are self-evident. Climate change is affecting ma-
rine life in a calamitous way through warming, acidifi-
cation, and habitat loss.

If we are to safeguard marine life, it would be help-
ful to have a census of marine life. Such an effort has
already started (http://www.coml.org); and we are at

a point in time when we have yet more sophisticat-
ed genetic and technological tools to expand it to yet
undiscovered and undescribed species in more detail
and from more locations in the world. Doing so would
enable sustainable management of ecosystems, while
also enabling untold contributions to fostering human
health and well-being (e.g. Blue Gym, EU BlueHealth,
EU SOPHIE, etc) and treating disease through new
biomedicines. It also offers an opportunity to estab-
lish a strong public health narrative for protecting this
natural bank of living resources and necessarily their
habitats, by illustrating our utter dependence on the
coasts, seas and ocean for food, oxygen, medicine, and
essentially the advancement of contemporary biologi-
cal science.

COLLABORATION IN RESEARCH:
Transformative Mariculture.

Malnutrition (including both obesity and undernutri-
tion) remains one of the grand challenges facing hu-
manity (Dietz 2020; UNICEF 2019). An estimated 1-3
billion people worldwide depend on seafood as their
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principal source of dietary protein. With 90% of ocean
fish stocks being either fully fished or over fished (FAO
2016), wild fish capture does not have the capacity to
provide recommended levels of levels of protein or of
essential micronutrients such as Omega-3 fatty acid to
the global population (Willett et al 2019).

Climate change is exacerbating inequality, decreasing
already exploited fish stocks, and limiting the capaci-
ty of people to consume adequate protein and micro-
nutrients. Nine countries in the Asia Pacific region
account for 87% of the global fish catch (FAO 2018;
Huelsenbeck 2012) and fish consumption provides
more than 50% of the total animal dietary protein for
some populations in Asia, Island States and West Af-
rica (FAO 2014). These same countries face growing
seafood insecurity and many are particularly reliant
on small fish, an important source of many micronu-
trients.

Unfortunately, of the 29 million tonnes of forage fish
caught each year, approximately 16 million tonnes are
converted to fish meal, much of which is used as feed
in aquaculture. (Cottrell et al. 2020).

The only way that the global population can receive
the recommended level of dietary protein and Ome-
ga-3 fatty acid wil be through a combination of mari-
culture and development of an alternative to forage
fish for aquaculture feed. Note that vegetable diets are
already in use in various mariculture operations in
Asia and Scandinavia. Cf https://www.skretting.com/

Aquaculture now supplies more than 50% of all sea-
food, and further advances will be vital in meeting the
food requirements of the growing global population.
Yet as fish farming has intensified, so too have the chal-
lenges, but also the opportunities.

Recent years have seen astronomical losses across
farmed species. The problem is made worse by inef-
ficient delivery of essential compounds and nutrients.
Overuse and inappropriate use of these essential ma-
terials can be polluting, and can lead also to danger-
ous accumulations of toxic chemicals such as heavy
metals, persistent organic pollutants and antibiotic
residues in farmed seafood; thus, erasing the import-
ant gains achieved by otherwise environmentally-con-
scious aquaculture practices.
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There is also a need to ensure that farmed fish and
shellfish contain all of the essential nutrients found in
wild-caught fish, because more than 2 billion people
worldwide are nutrient-deficient, leading to a wide
range of serious health problems.

Other areas of innovation include intensive seaweed
culture to provide food and other innovative materi-
als e.g. https://www.seaweedeurope.com/ and http://

www.montereybayseaweeds.com/.

To address these issues and feed their growing popu-
lations, communities in

and their research partners will work
together to develop innovative, science-based advanc-
es in mariculture such as targeted, modular, delivery
mechanisms for compounds and nutrients that are
tailored for optimal size, shape, buoyancy and to ap-
peal to shellfish and that can be adapted to meet the
most critical needs in the industry. New filtration sys-
tems now permit mariculture operations to be set up
at many more locations, some inland from the coast,
while large offshore open ocean mariculture structures
are creating new opportunities to reduce the use of
pharmaceuticals used in the treatment of fish diseases
and removal of parasites. Ongoing monitoring of the
potential positive and negative impacts on local ecol-
ogy and local populations health and well-being will
be essential.

Resources include:

 Sustainable development of marine aquaculture

off-the-coast and offshore — a review of environ-

mental and ecosystem issues and future needs in

temperate zones

» Offshore Fish Farming

« Can Deepwater Aquaculture Avoid the Pitfalls of
Coastal Fish Farms?

» Eight digital technologies disrupting aquaculture
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COLLABORATION IN RESEARCH: The Ocean
Health Map - Improved Mapping of Ocean Pol-
lution and Its Health Impacts.

A major impediment to estimating the Global Burden
of Disease attributable to pollution of the oceans is a
lack of comprehensive, geospatially coded measure-
ments that display current information on the types
and concentrations of pollution in seas around the
world and their impacts on human health and well-be-
ing. Absent this information, it is not possible to esti-
mate the sizes of the populations exposed to ocean pol-
lutants or their levels of exposure. Opportunity exists
here to apply new technologies such as satellite imag-
ing and ocean sampling by marine sail drones and au-
tonomous underwater vehicles coupled with big data
analyses that integrate data from multiple sources.

Monitoring for all of the chemical and biological haz-
ards in the oceans should increase in scope and be co-
ordinated globally. It is possible to monitor for some
biological hazards, ocean pH and temperature in sen-
sors that are part of the Global Ocean Observing sys-
tem (GOOS) within the UN system. Enhancing this
capability and adding sensors for chemical hazards
and the health status of marine organisms that incor-
porate new technologies and capabilities is an objec-
tive that may be achieved by partnering with programs
such as the Partnership for Observation of the Global
Ocean (POGO).

Because consumption of contaminated seafood is the
major route by which chemical and microbial pollut-
ants in the ocean, as well as HAB toxins, reach hu-
mans, better information is needed on concentra-
tions of key pollutants in seafood. High-quality data
are available from high-income countries, but much
less information is available from the countries of the
Global South.

Specific needs are the following:

 Assist countries with the establishment and certi-
fication of monitoring programs for chemical pol-
lutants, algal toxins, microplastics, and microbial
pathogens in seafood products.

- Build and sustain strong transdisciplinary teams
of scientists and strengthen analytical capabili-
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ties at the national level to provide countries
with capability to respond to new and unexpect-
ed marine pollutants.

- Develop new monitoring capabilities using net-
works of in situ sensors that can detect toxic
chemical pollutants, HAB cells and their toxins,
microplastics and pathogenic bacteria.

« Generate new information on concentrations of
key pollutants in seafood. High-quality data are
available from high-income countries, but much
less information is available from the countries of
the Global South.

- Deploy innovative techniques for monitoring
the global spread of pathogenic bacteria, such as
Vibrio species and use data derived from these
technologies to expand geographic coverage of
marine bacterial sampling - especially into ar-
eas important for commercial fishing, shellfish
harvesting and aquaculture - coupled with re-
al-time information on sea surface temperature
will be important for tracking and predicting
the spread of life-threatening bacteria and for
mobilizing early responses to new outbreaks of
diseases.

- Enhance communication, literacy and outreach
efforts so that the risks of human illness and
death from ocean pollutants is recognized and
understood throughout all levels of society, in-
cluding in the medical and public health com-
munities.

(Cf Health of the Oceans Design Plan; IOC/IMO/
UNEP)

COLLABORATION IN RESEARCH: Economic
Research towards the Establishment of Natural
Capital Accounting, and its Depletion Account.

Deploy improved analytical capabilities to document
health and economic benefits of programs to control
and prevent ocean pollution. Economic gains from
the natural environment, and the economic losses
through its destruction and impaired human health
are measures of natural wealth which can guide policy
and governance of such resources (Lange et al. 2018).
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Human health and well-being depends on pollution
levels, disease burden and potential positive as well
as negative interactions with the environment. Their
economic activity furthermore depends on function-
ing climate systems and healthy ecosystems. The eco-
nomic benefits that ecosystems provide are numerous
and well known (Constanza and Daly 1992, Lange et
al. 2018). They range from water purification through
abiotic and biotic processes, to providing renewable
harvests of food (fish, invertebrates, algae) and build-
ing materials (mangroves, sand), and mental and phys-
ical benefits of green spaces and ocean access. Natu-
rally, the depletion and degradation of such resources
impacts human well-being and economic structures.
Natural wealth is especially important in low income
countries where it has a large share of 47% of total
wealth. Even in the lower-middle income countries,
the share of natural wealth is more than 25% (Lange
et al. 2018).

Economic considerations of ocean conservation are
not new, and many parallel efforts are currently under-
way. One such example is the restructuring of national
debt into ocean conservation, the so-called debt-for-
nature swap in the Seychelles (https://www.woi.econ-
The
increase of marine protected areas from 0.04 to 30%

omist.com/seychelles-swaps-debt-for-nature/).

of Seychelles’ territory has been a notable step towards
conservation, re-building fish stocks, protecting habi-
tat, and controlling exploitation. Such action enables
the Seychelles to continue fishing and tourism on a
sustainable basis, and at the same time provide for in-
come for its population.

Increasingly, economic fora and institutions, and
international organizations such as the UN or the
Worldbank have recognized the economic potential
of functioning ocean ecosystems. It is well known
that biodiversity enables ecosystem services (Worm et
al. 2006). In Mauritania, fisheries account for nearly
50% of the nation’s natural capital (de Fontaubert et
al. 2018). However, worldwide fisheries catches have
peaked in the mid 1990s with a small decline since, but
with a steeper decline in catch per unit effort that has
prompted nations to subsidise their fisheries to coun-
teract the economic losses of the fishing industry (de
Fontaubert et al. 2018). Currently, nations could save
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money by ceasing to subsidise unproductive fisheries
(>50% of high-seas fisheries are unprofitable without
subsidies (Sala et al. 2018)), re-grow fish stocks, or
expand tourism thereby increasing food security and
guarantee employment. Subsidies, this and the sub-
stantial illegal, unreported and unregulated (IUU)
fishing result in further declines in fish stocks (Tele-
setsky, 2015). New networks of observation and data
storage (Leape et al. 2020) can assist in such efforts.

The decline in wild fishery catches has led to a dramat-
ic increase in aquaculture production over the past few
decades (FAO 2020). Aquaculture practices adversely
affect natural capital, for instance through habitat de-
struction by removing mangroves and thereby coastal
protection and timber, through water pollution from
feed and antibiotics, or genetic mixing of wild and
farmed species.

The
its partners can provide a platform to assess gains and

and

losses from fishery related activities, and how to trans-
form into sustainable fisheries (re-build stocks, stop
subsidies, prevent illegal fishing) and mariculture.
The network can further serve as infrastructure for ex-
panding observation networks for illegal, unreported
and unregulated (IUU) fishing and mobilisation and
enabling governments to build networks of collabo-
ration to address the issue. An assessment of natural
wealth, natural capital depletions, and attainable ser-
vices in the future under various economic, marine
protection, human population growth, etc. scenarios
can serve as part of a roadmap for policy and develop-
ment. Education is an important part of this effort, at
all levels of the formal education sector, and including
the public, policy makers and politicians.
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WHAT WILL YOU D0?

e/ Blue Climate Initiative

The Blue Climate Initiative accelerates ocean-related strategies, collaborating across a multidisciplinary global community towards a restored and healthy climate; an understood and protect-
ed ocean; and resilient, thriving and equitable communities. The fiscal sponsor for the Blue Climate Initiative is Tetiaroa Society, a US 501(c)(3) nonprofit organization (tetiaroasociety.org).




