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Acronyms

ACRONYMS

BDA Bermuda Business Development Agency
BEDC Bermuda Economic Development Corporation
BIF Blue Investment Facility

BIOS Bermuda Institute of Ocean Sciences

BOPP Bermuda Ocean Prosperity Programme

BTA Bermuda Tourism Authority

DENR Department of Environment and Natural Resources
DOE Department of Energy

EA Environmental Authority
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EmLab The Environmental Markets Lab
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1. Foreword

Walter H. Roban, JP, MP

Deputy Premier, Minister of Home Affairs

It is a pleasure to present the Blue Economy Strategy for Bermuda,
which sets the context for our ambition to make Bermuda a global
Blue Economy leader. This strategy helps build on our trajectory
of sustainable economic development whilst enhancing and
maximising our blue assets. It links closely with our Marine Spatial
Plan and its goal to sustainably manage resources and protect 20%
of Bermuda’s waters as no-take fisheries replenishment zones. The
Blue Economy Strategy and Marine Spatial Plan are complementary
to one another and should be viewed in conjunction, as they are
supporting documents that assist Bermuda in achieving its broader
economic, social, and environmental goals.

Careful planning and management of our ocean environment will

help our Blue Economy industries to grow and thrive. We are grateful
for the wealth of input and support from Bermudian stakeholders and our partners at Bermuda Ocean
Prosperity Programme (BOPP)'; which has led to this Blue Economy Strategy.

Bermuda may be small in land mass, but its ocean is large; Bermuda'’s Exclusive Economic Zone (EEZ) is
over 450,000 square kilometres, giving us great potential to create world class Blue Economy industries
that support economic development and grow jobs while protecting the natural environment. This
Strategy identifies our core strengths in the Blue Economy as well as highlighting the importance of
finance in our ambition to create a Blue Investment Facility. The Blue Investment Facility will be built
upon as the foundation of our Strategy, helping to deliver on the projects outlined and support Blue
economic growth as a cornerstone of our economy. We are after all, not small islands but Big Ocean
Sustainable States.

Our ocean provides so much for us - economic security, food on our tables, beautiful and ecologically
valuable biodiversity, and is the bedrock of our history and culture. We recognise the ability for
Bermudians to live in harmony with the ocean whilst maximising its assets for the greater good of our
communities. Our related industries that benefit from these ocean services, fisheries, tourism, ocean
renewables, and more, can continue to thrive through this Blue Economy approach.

As an island, Bermuda is blessed — our high GDP and thriving industries cannot be separated from
ocean protection and enhancement of our blue assets. We recognise that our economic development
must go hand in hand with our largest natural resource. Our Blue Economy Strategy allows us to deliver
on this and aims to support Bermuda in a sustainable transition; one that all Bermudians, our youth,
and indeed the world needs. We hope to inspire others, show our determination, and accelerate our
pathway to Blue Economy leadership. We recognise the support of our citizenry is pivotal and ask
that we collectively adopt this and drive it forward. This Strategy, alongside the Marine Spatial Plan,
clearly outlines how a Blue Economy approach can support Bermuda for generations to come and we
are excited to share our vision with you.

Thank you. Dive in!

Walter H. Roban, JP, MP
Deputy Premier and Minister of Home Affairs

1 Steering Committee Members: Department of Environment and Natural Resources, Bermuda Business Development Agency,
Bermuda Economic Development Corporation, Bermuda Tourism Authority, Department of Planning,Regulatory Authority,
Environmental Authority, Historic Wrecks Authority, Commercial Fisheries Council, Marine Resources Board Estates Section,
Ministry of Public Works, Department of Energy, Department of Marine and Ports, Bermuda Institute of Ocean Sciences, Bermuda
Shipping and Maritime Authority
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Provide Your Feedback

As part of the public consultations, we are seeking feedback from ocean stakeholders and the
general public on Blue Economy materials, specifically:

Are the proposed goals the right Blue Economy priorities for Bermuda?

Goal 1: Facilitate sustainable fisheries

Goal 2: Expand sustainable marine tourism
Goal 3: Produce cleaner, cheaper, energy
Goal 4: Increase blue investment in Bermuda

Do you know of a project that should be considered for the Blue Investment Facility that aligns

with the blue economy guiding principles, supports the draft goals, and has the potential for a
return on investment?

Provide your feedback on the Bermuda Citizens Forum beginning 12" September 2022. For full details
on how you can participate in the public consultation process and provide feedback, please visit
bermduaoceanprosperity.org.
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2. Executive Summary

THIS IS A DRAFT of Bermuda’s Blue Economy Strategy (“the Strategy”). The
Strategy was created with involvement from various Government entities, resident
member organisations, industry experts, ocean stakeholders, and the general public.
It remains in draft state such that input can continue to be incorporated through an
extensive public consultation process led by Government.

The Draft Blue Economy Strategy is complemented by the first draft of Bermuda’s Marine

Spatial Plan (MSP). The MSP was first called for in the 2010 A Strategy for the Sustainable
Use of Bermuda’s Living Marine Resources. While the Blue Economy Strategy outlines
opportunities for economic growth, revenue diversification, and improved social equity,
the MSP provides a spatial context for those activities, helping to inform Bermuda’s
management of its ocean space and the protection of its blue assets. Taken together, the
Blue Economy Strategy and the MSP create a Blue Prosperity Plan for Bermuda, which
supports the continued protection and enhancement of Bermuda'’s coastal and marine
resources for current and future generations.

THE BLUE ECONOMY IS A $3 TRILLION OPPORTUNITY

The Organisation for Economic Co-operation and Development (OECD) estimates that the global
Blue Economy accounts for $1.5 trillion annually. That number is projected to double to $3 trillion by
2030, making it potentially one of the fastest-growing sectors of this decade.

The Blue Economy is defined by the World Bank as “the sustainable use of ocean resources for
economic growth, improved livelihoods, jobs and ocean ecosystem health”. It covers arange of sectors
including: ocean research and biotechnology, ocean-based renewable energy, waste management,
coastal and marine tourism, coastal climate protection and infrastructure, fisheries and aquaculture,
sustainable maritime transport, and other ocean- and maritime-related services, including sustainable
blue finance.

Increasingly, nations are seeking to maximise the returns on their blue economies, starting with
focused strategic planning. Through this document, Bermuda shares its 10-year vision and strategy
for global leadership in the Blue Economy space.

BERMUDA HAS A STRONG FOUNDATION FOR LEADERSHIP IN THE
BLUE ECONOMY

The country has awealth of “blue assets” - ocean-related resources that contribute to the environmental,
social, and economic development of the country to which they belong. Its unique oceanic geographic
location, large Exclusive Economic Zone (EEZ), and rich biodiversity are just three notable examples
of these assets. Paired with deep history in blue economy industries such as commercial fishing and
considerable prowess in the financial services sector, Bermuda is well-positioned to have a thriving
Blue Economy. Bermuda can become the global hub for environmental, social, and governance (ESG)
and climate finance due to its existing sectors and physical and intellectual infrastructure.

Bridging the gap from what exists today to a thriving, world-class Blue Economy requires a vision. The
2032 Blue Economy vision sees Bermuda as a global Blue Economy leader with prosperous ocean
industries. This Bermuda is the Atlantic hub for blue wealth and sustainable equity. Built on a robust
Marine Spatial Plan (MSP) for maintaining and building natural capital, Bermuda’s future Blue Economy
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supports a cadre of blue entrepreneurs and enterprises, and provides greater job opportunities for
a wider cross-section of the Bermudian population. It also attracts and develops innovative finance
and builds capacity to contribute to the growth and export potential of Blue Economy sectors while
maintaining ecosystem integrity through sustainable management of common resources.

When achieved, Bermuda will be synonymous with Blue Economy. This reputation, in turn, will help
attract more finance, innovation, enterprise development, jobs, and economic growth in Bermuda’s
Blue Economy space. It is an iterative, positive-feedback process. The Goals, Objectives, and Pipeline
Projects within the Draft Blue Economy Strategy are designed to set the process in motion.

THE DRAFTING PROCESS BALANCED TRADITION AND AMBITION

The Draft Blue Economy Strategy was created by the Bermuda Ocean Prosperity Programme (BOPP)
over the course of two years. A careful process was adopted to guarantee that existing laws, plans,
and other strategic documents served as the foundation, while not constricting aspirational visioning.
BOPP wanted to ensure that ambitious, new avenues for economic diversification were uncovered.

To begin the process, a set of Guiding Principles was adopted by the BOPP Steering Committee:

* Provide social and economic benefits for current and future generations of Bermudians,
by contributing to food security, poverty eradication, livelihoods, income, employment,
health, safety, equity, and political stability.

* Restore, protect, and maintain the diversity, productivity, resilience, core functions, and
intrinsic value of marine ecosystems.

¢ Utilise evidence-based decision-making when evaluating new activities, policies, or
tradeoffs and, in circumstances where evidence is lacking, the burden of proof falls on
those advocating for an action.

* Adopt a multidisciplinary approach to management and prioritise activities which benefit
Bermuda and Bermudians as a whole, instead of a single sector.

* Employ participatory, inclusive, and transparent governance.

These principles outline a balanced approach to the Strategy’s development—allowing for thoughtful
consideration of all participants in the Blue Economy.

Following the adoption of the Guiding Principles, BOPP commissioned expert analysis on four of
Bermuda’s core Blue Economy industries: commercial fishing, blue tourism, ocean renewable
energy, and aquaculture. The commissioned analyses consisted of market evaluation and extensive
consultation with stakeholders to effectively evaluate the historical and current performance of these
sectors in Bermuda, while identifying informed suggestions for continued sustainable growth over the
next 10 years. Experts were encouraged to think creatively about what might be possible in the future
to match the aspirational nature of the Blue Economy Vision.

While subject matter experts provided core analyses and recommendations, they were always based
upon local knowledge and viewpoints. At multiple points throughout the Draft Strategy’s creation,
stakeholders have been invited to provide their input and critiques. The resulting Strategy is one that
represents the views of many voices.

BOPP served as moderator to review the expert reports and validate which elements were suitable for
inclusion in the Draft Blue Economy Strategy. Throughout the process, there was coordination with
the development of the MSP, such that the contents of both documents are complementary.
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FOUR GOALS WILL ALLOW BERMUDA TO ACHIEVE ITS BLUE
ECONOMY VISION

BOPP has organised the output of all the expert analyses and stakeholder input into four goals,
which are designed to work together—delivering on one will benefit the others. There is no hierarchy
among the goals; each carries the same weight and urgency.

l. Facilitate sustainable fisheries.

Fishers are the core of Bermuda’s society. Their sustainable use of ocean resources can
be supported through improvements to monitoring and surveillance, equitable licensing
for all users, adoption of new technologies to reduce costs, and income diversification
initiatives. Together, these approaches will help to ensure lasting food security, attract
new employment opportunities, and promote long-term ecosystem productivity for future
generations. A number of potential projects have been identified for possible funding to
help meet this goal, including support for the Fisheries Development Centre, investment
into monitoring and surveillance, and increased capacity for pelagic fishing.

Il. Expand sustainable marine tourism.

Prior to the COVID-19 pandemic, tourism was one of the leading industries in Bermuda.
As the industry rebounds, it can emphasise opportunities that build upon its previous
strengths while enhancing environmental and social sustainability. Local programs and
operators that offer ecotourism activities can be strengthened and benefits of the tourism
industry can be more widely and equitably distributed. As part of meeting this strategic
goal, efforts are ongoing to identify suitable projects in this sector. So far, options for
supporting the Bermuda Underwater Exploration Institute (BUEI) and the Coral Garden
Initiative have been flagged as potential areas for investment. Other initiatives will also
be explored.

lll. Produce cleaner, cheaper, energy.

Reducing dependency on imported fossil fuels will benefit the environment and the
pocketbooks of Bermudians. Bermuda should continue to install renewable energy
projects on land and begin a marine renewables program. When coupled with supporting
storage networks, these installations will produce energy with fewer emissions while still
providing the island with energy security. The 2019 Integrated Resource Plan provides a
robust preliminary framework for action, and the Energy Regulatory Sandbox a platform
for innovation and experimentation. Options for solar photovoltaics and wind energy are
explored as part of this Blue Economy Strategy.

IV. Increase blue investment in Bermuda.

Building on its rich maritime heritage, its commitment to conserve natural capital, and
a vision for blue wealth and sustainable equity, Bermuda supports blue businesses,
projects, and entrepreneurs, and providing greater job opportunities for a wider cross
section of the Bermudian population. Bermuda will attract finance and build capacity to
contribute to the growth and export potential of these sectors in line with environmental
and community values. The MSP and and its associated marine protected area (MPA)
network are central to the achievement of this goal and the overall blue economy plan.
Additionally, the establishment of a Blue Investment Facility is also critical.

In the main body of the Draft Strategy, the goals are refined into objectives that specify policy-level
targets for focus over the next ten years. Projects that help meet the goals and objectives are further
described in the document, with greater detail on projects that are investable in the near term.
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SUCCESSFUL EXECUTION REQUIRES FUNDING

BOPP recognised that achievement of the Blue Economy vision and its supporting goals would
not be possible without an innovative funding mechanism. Accordingly, BOPP commissioned the
development of a proposed Blue Investment Facility (“the Facility”). This Facility will support long-
term sustainable growth of the Blue Economy industries and implementation of the MSP. To capitalise
the Facility, a range of sources for investment will be sought out, with a view to deploy capital into
the target Blue Economy sectors (tourism, fisheries, and renewable energy), as well as support MSP
implementation.

The Facility will deliver on Blue Economy goals through a phased approach over time as project
pipelines become established, and match the appropriate type of capital to individual projects across
two ‘sister’ funding mechanisms:

* An Investment Programme, providing repayable and blended capital into investment-
ready aggregation vehicles and an associated Green Fund; and

* An Incubator Programme, providing investment-readiness grant support and technical
assistance for pipeline development.

Both programmes will have aligned governance to coordinate the investment and funding strategy
across a priority portfolio in support of the goals of the Blue Economy Strategy. The governance
structure will include a mix of public, private, and third sector stakeholders with skills and expertise
in developing, financing, and advising on projects in the target sub-sectors and supporting the
sustainable development of the Blue Economy. Additional details of the proposed Facility design are
found in the Strategy Implementation section of this document.

As part of the Facility design, an indicative pipeline of potential projects was analysed to identify
investable projects that are currently ready in Bermuda. A core requirement of these projects was
their ability to deliver a return on investment. A sample of these prospective investable projects are
included in the Strategy as examples of potential first steps to deliver upon the objectives. They do
not create an exhaustive list, and the success of the Blue Economy Strategy should not be evaluated
solely upon their execution.

The Facility advocates for support not only of ocean-based activities but also terrestrial-based ones,
such as community solar photovoltaic (PV) assets. This is due to the carbon offsetting benefits for the
ocean to reduce ocean warming and acidification as a result of fossil fuel consumption. The exact
allocation of resources between these two arenas will be determined in the future by the Facility’s
governance body.

NEXT STEPS

The Draft Blue Economy Strategy is a work in progress. It requires ongoing participation and input
from all stakeholders to make it succeed. Standing up the Blue Investment Facility, selection of
projects and project implementation are all yet to come. The Strategy is intended to serve as a guide.
There are a range of costs and timelines associated with this Strategy that are dependent on the
pipeline projects selected for development. Articulation of further details by participating authorities
and partners can be expected in the future.
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3. Background

THE BERMUDA OCEAN PROSPERITY PROGRAMME

Bermuda’s Blue Economy Strategy proposes a framework to support the economic ambitions of
Bermuda’s Blue Prosperity Plan and was developed under the leadership of the Bermuda Ocean
Prosperity Programme (BOPP). BOPP was established in 2019 as a partnership between the
Government of Bermuda, the Bermuda Institute of Ocean Sciences (BIOS), and the Waitt Institute.
Its objective is to foster sustainable, profitable, and enjoyable use of ocean resources for present and
future generations.

BOPP STEERING COMMITTEE

Much of the work of BOPP is advised by a Steering Committee whose members represent contributing
elements of Bermuda’s Blue Economy. The BOPP Steering Committee comprises:

* Department of Environment and Natural Resources

* Bermuda Business Development Agency

* Bermuda Economic Development Corporation

* Department of Economic Development

* Department of Workforce Development

e Bermuda Tourism Authority

* Department of Planning

® Regulatory Authority

e Environmental Authority

e Historic Wrecks Authority

e Commercial Fisheries Council

* Marine Resources Board

* Estates Section, Ministry of Public Works

* Department of Energy

e Department of Marine and Ports

* Bermuda Institute of Ocean Sciences
¢ Bermuda Shipping and Maritime Authority

The Steering Committee selected Blue Economy Guiding Principles outlined below and has been
instrumental in narrowing the focus of the Strategy to make it more tangible, practical, and equitable.

BERMUDA'S BLUE PROSPERITY PLAN

The Blue Prosperity Plan seeks to:

* Legally adopt an enforceable, comprehensive, and integrated plan to sustainably manage
marine resources and designate 20% of Bermuda’s marine waters as fully protected
marine protected areas (MPAs), and

e Adopt an economic strategy to diversify Bermuda’s national revenue and strengthen the
sustainable use of ocean resources for economic growth, improved livelihoods and jobs,
and continued ecosystem health.

The result is a legally binding Marine Spatial Plan (MSP) and government-adopted Blue Economy
Strategy that collectively act as the Blue Prosperity Plan.
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BLUE ECONOMY GUIDING PRINCIPLES

In December 2019, the BOPP Steering
Committeeadoptedasetofguidingprinciples  IMEAEIEIRELLL TS EES

to direct the development of Bermuda's Blue * Provide social and economic benefits for
Economy Strategy and resulting investments. current and future generations of Bermudians,
These principles ensure that Bermuda’s best by d§°”Fr'bUF'”9l_ht° dfo‘?d SR, | e
interests are reflected in decision-making and B e R e

. health, safety, equity, and political stability.

that there is balance between the economy,

. L. . Restore, protect, and maintain the diversity,
environment, and priorities of diverse ocean

productivity, resilience, core functions, and
stakeholders. intrinsic value of marine ecosystems.

BERMUDA'S BLUE ECONOMY Utilise evidence-based decision-making when

evaluating new activities, policies, or tradeoffs

STRATEGY FRAMEWORK and, in circumstances where evidence is
lacking, the burden of proof falls on those

METHODOLOGY advocating for an action.

As a first step in the formulation of the Blue Adopt a multidisciplinary approach to

Economy Strategy, the Steering Committee management and prioritise activities which

benefit Bermuda and Bermudians as a whole,

voted to prioritise fisheries, ocean renewable ; ¥
instead of a single sector.

energy, and blue tourism with an initial
market evaluation. These industries either
lie at the heart of Bermuda’s cultural identity
and/or represent emerging sectors that could
shape its economic future. Under BOPP, an
aquaculture analysis, commissioned by KPMG, was also undertaken to complement and support
fisheries research.

Employ  participatory,  inclusive, and
transparent governance.

Analyses were done in partnership with RedSky Strategy; the Rocky Mountain Institute; 1Skip; Dr. Samia
Sarkis; and the University of California, Los Angeles’ Institute of the Environment and Sustainability.
The resulting industry reports? evaluated the historical and current performance of these sectors in
Bermuda, while providing informed suggestions for continued sustainable growth over the next 10
years. In the context of ocean renewable energy, industry experts also evaluated the feasibility of
existing ocean renewable energy technology within Bermuda’s marine environment.

The industry reports were reviewed by key experts in Bermuda from the related sectors to refine the
conclusions and recommendations. Officials within the Bermuda government offered feedback and
the reports were evaluated within the context of existing national planning documents and priorities
(such as the Integrated Resource Plan, National Tourism Plan, and Economic Recovery Plan). The
duration of this analytical process was extended and eventually paused due to COVID-19 safety
restrictions. The BOPP Steering Committee decided to not publish final versions of the reports as
they did not represent the desired breadth of stakeholders engagement. Elements of the analyses are
found in this Blue Economy Strategy and the full industry reports are available upon request.

It is acknowledged that these three initial industries do not represent the full breadth of Bermuda’s
Blue Economy but, rather, those with the greatest initial potential as identified by the BOPP Steering
Committee. It is intended that this Strategy will also inform the development of other industries and
aspects of Bermuda'’s Blue Economy.

As a next step, BOPP announced a partnership with Finance Earth to assist in the development of
a Blue Investment Facility in Bermuda. Finance Earth is a specialist investment manager providing
corporate finance and fund management services with the aim to protect and restore nature. Finance
Earth provided strategic thinking for the development of a Blue Investment Facility in Bermuda to

2 Executive summaries of the reports are found in Appendix D. For additional information, please visit the Blue Economy page
of the BOPP website: https://www.bermudaoceanprosperity.org/blue-economy. For a copy of the industry report drafts, please
contact BOPP at_info@bermudaoceanprosperity.org
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capitalise and support projects identified in the Blue Economy Strategy. The objective of the Blue
Investment Facility is to provide the governance and resources for the diversification of national
revenue and strengthen the sustainable use of ocean resources for economic growth, improved
livelihoods and jobs, and continued ecosystem health.

To design and structure a suitable facility, Finance Earth engaged with over 20 target stakeholders to
identify potential Blue Economy investment opportunities and build an understanding of the Bermudian
operating and investment environment. This process sought to identify projects and enterprises that
deliver environmental benefits alongside financial returns for raising private investment. In total,
Finance Earth identified 18 current and planned sustainable Blue Economy activities in the Bermudian
seascape that could potentially raise investment.

Projects identified as demonstrating the potential to raise investment were analysed and assessed
against key criteria, such as their level of business maturity, to establish which were most ready and
appropriate for investment.

Using information provided by Bermuda’s stakeholders, Finance Earth mapped projects against the
“j-curve,” an illustration that approximates how business models develop from early-stage embryonic
concepts through to fully operational businesses over time, to understand how close each project
was to investment-readiness. Investment-readiness occurs as the project’s cash flows become well-
evidenced and predictable, providing potential investors with the required confidence that their
investment will be repaid and returns generated.

The Draft Blue Economy Strategy has gone through a thorough stakeholder consultation process
including BOPP Steering Committee members and will next go to the Government of Bermuda. It
will then be shared with the public and feedback will be incorporated as part of the finalisation of the
Strategy, after which it can be reviewed and formally adopted by the Government of Bermuda. Figure
1 presents a visual demonstration of the steps described above.

The contents of this document synthesise these inputs into a coordinated, actionable strategy for
public review.

Figure 1: The BOPP Blue Economy Strategy Timeline
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4. Country Context

GEOGRAPHIC CONTEXT

Bermuda’s unique mid-Atlantic location, 965 kilometres (600 miles) east of the U.S. Eastern Seaboard,
provides it with anumber of opportunities for maritime trade, transport, and services. These advantages
have been a historic basis for its important role in the marine insurance and reinsurance markets and
its emergence as a global financial hub.

Figure 2: Bermuda in the Atlantic

ENVIRONMENTAL CONTEXT

Bermuda’s EEZ comprises a total of 464,389 kilometres squared (288,558 miles squared). The islands
are home to the northernmost coral reefs in the Atlantic, which support diverse fisheries and tourism
businesses such as commercial fishing, snorkelling, and SCUBA diving. Undersea meadows of
seagrasses and coastal mangrove stands perform critical ecosystem services, acting as nurseries to
young fish and helping to lessen the effects of storm surge.

Bermuda’s marine environment is vulnerable due to use and climate change. A summary of these
vulnerabilities can be found in the report, The State of Bermuda’s Waters®. An integral part of the
Government of Bermuda’s approach to reinvigorating the Blue Economy is protecting its unique marine
environment, which comprises the vast majority of Bermuda's fixed natural capital. The aforementioned
report provides additional context on the management of Bermuda’s marine environment. In addition,
the Marine Spatial Plan that accompanies this Blue Economy Strategy outlines next steps for the
integrated management of Bermuda’s marine environment. Including specific principles, goals, and
objectives to be achieved with spatial solutions, such as marine protected areas and potential use
areas, as well as non-spatial objectives that address issues such as enforcement, management, and
monitoring.

3 For a more complete snapshot of Bermuda’s marine waters, please see The State of Bermuda’s Waters on BOPP's website;
https://www.bermudaoceanprosperity.org/reports
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ECONOMIC CONTEXT

Bermuda is a small, open, and import-dependent country. The economy of this British Overseas
Territory is dominated by offshore insurance, reinsurance, and tourism. Bermuda serves as a reinsurance
hub and luxury tourism destination, with most of its clients and tourists originating from the United
States (which is also its main trading partner).

In 2019, Bermuda recorded a per capita income of $117,0984, placing it among the top five countries
in the world. Yet evidence suggests that income inequality in Bermuda is high and trending upward.>
Data collected for 1993 and 2016 suggest that, in the preceding two decades, Bermuda’s household
income gains in the top half of the income distribution spectrum exceeded those of the bottom half
by a large margin.¢

In 2020, Bermuda’s output contracted by 6.97% due to broad COVID-19-related reductions in
economic activity. Economic recovery in 2022 and beyond is expected, supported by moderate
increases in visitor arrivals from the United States in 2021, where vaccinations against the coronavirus
are increasing. Bermuda’s own vaccination drive, gradual recovery in the tourism sector, and
government construction projects are likely to increase domestic employment and raise consumption
in the near- to medium-term.

Bermuda relies heavily on its marine resources to generate income and sustain livelihoods. Tourism is,
by far, the largest Blue Economy industry, followed by commercial fishing. However, substantial Blue
Economy potential remains.

Other important Blue Economy industries include blue finance, including ocean and climate risk
finance; ocean renewable energy; and ocean-based research, including future potential prospects for
aquaculture.

Commercial Fishing. Although Bermuda’s fishing industry is considered small, accounting for less
than 0.3% of GDP in 2018, it is one of the oldest industries on the island and has significant historical
and cultural relevance. The industry comprises roughly 315 registered fishers, 85 of whom operate
full-time. Their catch is an important part of food production in Bermuda, providing 33% of marine
fish consumed locally.” At present, there is not an export market, but there is interest in expanding
and diversifying the industry such that export would be commercially viable. One initiative working
towards this outcome is the Fisheries Development Centre, which is supported by the Government
and proposed as a pipeline project in this Strategy.

Management of fisheries has existed in some form since the early 1600s in order to balance the
socioeconomic benefits of the industries with their impacts on the marine environment. Fishers believe
the biggest threat to their economic livelihood is illegal fishing and a lack of marine enforcement of
existing regulations. Improving monitoring and surveillance capability and capacity is one mechanism
to curtail this threat and ensure sustainable use. An example of an existing initiative to improve
enforcement is the establishment in 2021 of a partnership between the Government and the U.K.'s
Blue Shield Programme to tackle illegal fishing and unlawful marine activities. Another is exploring
how to account for the impact of recreational fishers through licensing or other means.

4 World Bank national accounts data.

5 Fowler, N. (2018). Bermuda: Inequality and Poverty in UK Overseas Territory. Tax Justice Network: www.taxjustice.net.

6 In 1993, average household income in Bermuda was $65,676, 26% higher than the median household income of $52,295.
However, by 2016, Bermuda'’s household income rose to $131,074 but exceeded median household income by 40%.

7 BOPP Pilot Study (2020).
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Currently, there is no commercial-scale aquaculture in Bermuda; however, some stakeholders are
interested in exploring its potential. BOPP commissioned KPMG Bermuda to carry out an Aquaculture
Suitability Analysis.® The findings were not optimistic regarding commercial viability over a 10-year
period. Challenges cited included limited demand for farmed product, high production costs, and
large upfront capital outlays. However, given the many benefits that could accrue to the environment
and food security from aquaculture, this is likely to remain an area of interest and further analysis in
future.

Finance. Due to climate change, global economic losses are projected to reach $69 trillion by 2100,
according to a Moody’s Report published in 201%97. Climate and ocean risk finance is, therefore, a
rapidly-growing field in response to the projected climate impacts on coastal areas. Bermuda is a
major offshore financial hub and is referred to as the “world’s risk capital” by the Bermuda Association
of Insurers and Reinsurers (BAIR)." Today, Bermuda is the largest supplier of catastrophe reinsurance
to U.S. insurers, and Bermuda’s insurance and reinsurance companies employ 106,000 persons in
over 150 countries worldwide."" Climate and ocean risk finance was identified as an area of interest
by the Bermuda Business Development Agency for further development.

Renewable Energy. Bermuda is highly reliant on imported fossil fuels. The Bermuda Electric Light
Company (BELCO)'s maximum generation capacity is 165 megawatts (MW), produced by diesel
engines and gas turbines. Given Bermuda’s high energy costs (which are among the highest in the
world), a desire for energy independence, and concerns about climate change, it is the policy of
the Government of Bermuda to diversify its energy mix towards renewables and the development
of local sources of fuel.’? Initial steps in this direction include the Electricity Act of 2016, the 2019
Integrated Resource Plan, and the recently-established Energy Regulatory Sandbox. There are also
some instances of the use of solar on rooftops in Bermuda, but this is not widespread as yet and sites
for future deployment are currently being identified. The Rocky Mountain Institute is working with
the Department of Energy to diversify Bermuda’s energy sector, aiming to deliver a cost reduction for
citizens, benefit the environment, and reduce reliance on imported fossil fuels.

Tourism. In 2019, prior to the onset of the COVID-19 pandemic, tourism in Bermuda accounted
for 5.1% of Bermuda’s GDP and directly employed 3,241 people (or 9.4% of all filled jobs). In 2019,
visitor arrivals to Bermuda totaled 726,578; of this, 535,161 (73.65%) travelled by cruise and 191,417
(26.35%) travelled by air. By the end of 2020, tourism accounted for 1.8% of GDP and directly
employed 1,295 people, reflecting massive contraction due to COVID-19-related travel restrictions."
The tourism sector policies are guided by the 2019-2025 Bermuda National Tourism Plan. The plan
outlines seven pillars for success, including a “greener” pillar that targets Bermuda becoming one of
the ‘greenest’ tourist destinations by 2025. It further outlines goals to (1) promote green hospitality
and ecotourism, (2) expand the yachting sector, and (3) better balance cruise traffic by a) reducing the
heavy dependence on a few large vessels and b) expanding tourism into non-summer months.

Research. The presence of the Bermuda Institute of Ocean Sciences (BIOS) increases the potential
for the country to develop nascent Blue Economy industries such as marine biotechnology, ocean
exploration technologies, and/or pharmaceuticals. Ocean science research has the potential to fuel
innovation and establish new pathways for the viability of such pursuits. Research at BIOS spans the
fields of oceanography, marine biology, genetics, molecular biology, microbial ecology, chemistry,
air/environmental quality, optics, biogeochemistry, and climate change, among others.

8 Please note that the KPMG aquaculture analysis does not include consideration for land-based systems in the initial analysis. This
would need to be explored further to understand the viability of this as an option for development.

9 Steven Mufson, Washington Times, 8 Jul 2019. Accessed 24 January 2022.

10 Aggregate global capital the members of BAIR totaled USD$124 billion (CY 2020). Bermuda re-insurers make up about 36%

of the global reinsurance market based on property/casualty net premiums earned, according to the most recent report of credit
rating agency AM Best (2018 AM Best).

11 Association of Bermuda Insurers and Reinsurers. https://www.abir.om/

12 estimated at 42 cents (USD currency) per kWh compared to the average 12 cents in the US.

13 Government of Bermuda, Department of Statistics.
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As an independent U.S. non-profit scientific research and educational organisation, and a Bermuda
registered charity, BIOS has several programs for students and educators at the primary and
secondary levels in addition to university-level students. BIOS presents an opportunity for Bermuda
to expand its marine research and education into a blue industry. It can also improve upon and
strengthen intellectual property in this area and patents for ocean technologies. At the end of 2020,
BIOS registered net assets of nearly $39 million. In that same fiscal year, revenues increased from $15
million to $24 million, with 38% in grants and contracts.’ Recently, BIOS merged with the Julie Ann
Wrigley Global Futures Lab at Arizona State University (ASU), described as a medical centre for planet
Earth. Together, BIOS and ASU will share expertise in ocean sciences to study the highly interlinked,
complex problems related to the future of the planet and put students on the cutting edge of ocean
science.

KEY DEVELOPMENT PRIORITIES

Bermuda's recent development priorities have been shaped by the effects of the COVID-19
pandemic. The economic fallout in 2020 was severe, resulting in a 6.9% contraction of aggregate
output. To address this economic malaise, the Government of Bermuda introduced a five-year
medium-term framework: the Economic Recovery Plan (ERP) (2020-2025). The ERP aims to restore
fiscal responsibility, enhance growth and employment prospects, and, importantly, improve social
welfare through an increase in income equity. The ERP can be summarised by the following seven
thematic goals:™

1. Diversifying Bermuda’s economy through growth of new industries with co-investment
from the private sector, including allowing Bermudians themselves to invest (e.g., medical
tourism, vertical farming, Small and Medium Enterprises (SME)s marketplace, residential
schemes, casino industry, subsea communications, and the Space Strategy).

2.Making financial markets work better for businesses and consumers (e.g., lowering interest
rates, COVID-19 SME support, and the National Digital Bank).

3. Building critical new infrastructure or enhancing existing infrastructure (e.g., Shoreside
Facility, water and waste management facility, and electric vehicle recharging).

4. Expanding the resident population (e.g., through short-term measures such as the
introduction of the Economic Investment Certificate, as well as medium-term initiatives
such as regularising the position of long-term residents and making it easier for Bermudians
born overseas to return home).

5. Introducing labour market reforms and social development measures to deliver skills,
employment, and economic security in the future economy (e.g., execution of a jobs
strategy and youth employment strategy, establishing national unemployment insurance,
and implementation of minimum and living wage legislation).

6. Reforming the delivery of healthcare (e.g., through introduction of an affordable universal
healthcare system and by reducing the cost of medicines).

7. Developing supportive legal and regulatory frameworks (e.g., energy regulatory sandbox,
digital/FinTech, and the marine development zone).

The Bermuda Blue Economy Strategy is aligned with the ERP’s focus on developing economic
opportunities through green growth and environmental sustainability, including an economic
development plan in Bermuda'’s marine waters. This Strategy can help to realise the goals of the ERP.

14 BIOS 2020 Annual Report: www.bios.edu/about/annual-reports/.
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5. Strategy Framework

VISION

In 2032 Bermuda is the Atlantic hub for Blue Wealth and Sustainable Equity. Built on a robust marine
spatial plan for maintaining and building natural capital, Bermuda’s Blue Economy supports a cadre of
blue entrepreneurs and enterprises, and provides greater job opportunities for a wider cross-section
of the Bermudian population. It also attracts and develops innovative finance that includes returns on
investment to build capacity and growth while maintaining ecosystem integrity through sustainable
management of common resources.

THEORY OF CHANGE According to the Centre for Theory

To achieve the vision, a theory of change of Change, “a Theory of Change is
is needed which postulates the steps essentially a comprehensive description

required to move from Bermuda’s current and illustration of how and why a

situation to the desirable outcomes ,deS'red c‘hange 1S expede,d to happe_n
e in a particular context. It is focused in
proposed by the vision.

particular on mapping out or “filling in”

For the purposes of this Blue Economy what has been described as the “missing
Strategy, the desired outcome is for middle” between what a program or
Bermuda to attain a global leadership 'change i.nitiative does (its activities or
position in the Blue Economy as shown interventions) and how these lead to

desired goals being achieved.”

at the centre of the diagram below. This
is important in a globally competitive
environment where a “winner-takes-all”
dynamic often leads to distinct clusters of industries exemplified by centres such as Silicon Valley in
California for information technology. The emergence of a locality as a global leader in a particular
sector tends to attract more skilled personnel, more finance, more innovators, more corporates and
so forth, which, in turn, create more jobs, generate more exports and allow that locality to collect
more revenue through competitive taxation arrangements. These public revenues can then be re-
invested into social, environmental and other benefits. Therefore a bold vision as a global leader is
required at the outset."”

The Theory of Change to move from Bermuda’s current position to a position of global leadership
is not a linear roadmap, but rather a cyclical and iterative process that begins with a thorough
understanding of its “blue assets” shown at the top of the diagram below.®

Blue assets. Natural, institutional and human assets that can be deployed to improve the value of
Bermuda’s Blue Economy. There are a number of these in Bermuda’s favour. For example: (a) Its
rich maritime heritage; (b) its unique mid-Atlantic location which is also within the Sargasso Sea; (c)
its large Exclusive Economic Zone; (d) its biodiversity; (e) its pink sand beaches; (f) its ocean research
and teaching institutions and the institutional knowledge contained therein; (g) its success as a global
centre for climate and ocean risk finance which also bodes well for the availability of finance for both
green- and Blue-Economy investments; and (h) its ocean-enhancing and ocean-industry-enhancing

16 https://www.theoryofchange.org/what-is-theory-of-change/

17 This idea of global leadership attracting talent and finance is also exemplified by Bermuda’s insurance and reinsurance industry.
According to the Association of Bermuda's Insurers and Reinsurers, Bermuda is the “World's Risk Capital” and its members operate
in 150 countries and employ 106,000 persons around the world. https://www.abir.bm/about/

18 An example of a good strategy built upon a virtuous and cyclical theory of change is the Amazon “Flywheel”. There are
numerous articles on this including this one by the Business Chronicler. https://businesschronicler.com/business-strategy/amazon-

flywheel-explained/
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policies implemented in the past and to be implemented in future. To this end, careful planning of
Bermuda’s coastal and ocean space through a comprehensive and inclusive marine spatial planning
process is fundamental. The MSP together with policies that preserve and enhance Bermuda’s natural
capital through MPAs and other related objectives ensure the long term viability of blue assets that rely
on a healthy marine ecosystem. Bermuda’s natural capital and policies that support it are therefore
the foundations of Bermuda’s ocean prosperity.

Blue Activities. As shown on the right-hand side of the diagram, with the right policies in place
and with the right financing, these blue assets can be converted into Blue Economy-related activities
including research, innovation, commercialisation, and scaling up of blue entities and programmes.
These activities could be undertaken in key sectors such as fisheries and aquaculture, sustainable
tourism, ocean renewables and other Blue Economy sectors.

Figure 3. The Theory of Change Diagram

Benefits. When the blue activities are undertaken with the BOPP Principles in mind, a number of
benefits accrue, including environmental, social, economic and financial benefits, as shown at the
bottom of the diagram above. For example, investments in the projects and programs identified
later in this document are designed to preserve and enhance ocean biodiversity, create jobs, reduce
inequity, stimulate economic growth and provide financial returns. These benefits then feed back
into the enhancement of Bermuda'’s stock of blue assets. As an example, the financial returns derived
from Bermuda’s Blue Economy investments will attract more investors and investment into Bermuda'’s
Blue Economy sectors.

Policy Space. Moreover, as the benefits of the policies become self-evident, this will create an
improved and more conducive environment to make further beneficial policy improvements; as shown
on the left-hand side of the diagram. These policies themselves will help in the growth of Bermuda’s
blue assets.

Global Leadership. As mentioned at the outset, the process described and shown in the diagram
above is a cyclical and iterative process. Bermuda will attract more talent, skills, partnerships and
investments by establishing Bermuda as a location where these blue assets and blue activities are
converted into the benefits described above. And this successive process, over time, will establish
Bermuda as a global centre for specific sectors in the Blue Economy. Finally, the branding of global
leadership will, in itself, help Bermuda to continuously attract more and more resources with benefits
accruing to the Bermudian people, Bermuda’s environment and the entities that operate within
Bermuda.

13 | Strategy Framework | Bermuda Draft Blue Economy Strategy, 2022-2032



MAKING IT HAPPEN

Converting Bermuda's blue assets into viable blue activities has required scoping and identification of
blue projects and investment opportunities. The blue projects identified are detailed in a later section
with their corresponding goals. These projects will catalyse and accelerate Bermuda'’s shift towards
becoming a Blue Economy leader and will help in achieving its development priorities. Finance
targeted at the Blue Economy sector is critical for moving expediently from the identification of projects
to the implementation, commercialisation and scaling-up of these Blue Economy opportunities. In
this regard, a dedicated Blue Investment Facility is a critical infrastructure that will enhance Bermuda'’s
blue assets and will ensure the success of Bermuda'’s Blue Economy Strategy. This Facility is described
in greater detail in the next sections of this document.
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6. Strategy Implementation

In October 2021, the Bermuda Ocean Prosperity Programme commissioned Finance Earth, a
specialist impact investment advisor and fund manager, to design a Blue Investment Facility in
Bermuda to support the implementation of Bermuda’s Blue Economy Strategy. The Facility aims to
attract investment from a range of sources and deploy finance into targeted Blue Economy sectors,
including tourism, fisheries and aquaculture, and renewable energy, to support marine conservation
and long-term sustainable growth of Bermuda'’s Blue Economy. Through supporting sustainable use
of the ocean’s natural capital, the Facility seeks to deliver sustainable and inclusive economic growth,
improved livelihoods, employment opportunities, and continued ecosystem health and resilience.

Finance Earth’s scope included defining the requirement of the Facility, identifying initial pipeline
projects, and testing market and investor interest. Based on this, Finance Earth has recommended
options to meet the financing needs of blue enterprises in Bermuda and financing requirements that
may arise from the Marine Spatial Planning process. Initial recommendations are included in this
section and are summarised within the process figure below

Figure 4: The Blue Investment Facility Road Map

BLUE INVESTMENT FACILITY OVERVIEW
PIPELINE PROJECT IDENTIFICATION

To design and structure a suitable Facility, Finance Earth engaged with over 20 target stakeholders
across tourism, renewable energy, fisheries, and government sectors to identify potential Blue
Economy investment opportunities and build an understanding of the Bermudian operating and
investment environment. This process sought to identify projects and enterprises that deliver strong
environmental benefits alongside financial returns for raising private investment.

Bermuda’s Blue Economy presents a range of investment opportunities with social and environmental
impact potential. In total, Finance Earth identified 18 current and planned sustainable Blue
Economy activities in the Bermudian seascape that could potentially raise investment, while also
helping to finance its marine protected areas. These projects were identified through consultations
with Bermudian stakeholders and the international community. Investment-readiness occurs as the
projects’ cash flows become well-evidenced and predictable, providing potential investors with the
required confidence that their investments will be repaid and returns generated. The breakdown of
Bermuda'’s projects by business model maturity stage is shown in the following diagram.

15 |  Strategy Implementation | Bermuda Draft Blue Economy Strategy, 2022-2032



Figure 5: “J-Curve” Stage of Project

The stage of the projects range from ‘embryonic,” or an early stage idea which requires further research
and development prior to reaching an investment ready phase to a fully mature, operational project,
with a range of stages identified in between. They have been categorised on this basis.

The analysis demonstrated that the majority of the projects reviewed are not yet able to support
repayable investment and would benefit from ‘investment-readiness’ support. Only four projects,
predominantly within the renewables sector, demonstrated the ability to deliver environmental
benefits and generate financial returns at a suitable scale to attract private finance.

FACILITY STRUCTURE

Based on this research, Finance Earth has begun development of a Blue Investment Facility, which will
deliver support through a phased approach over time as project pipelines become established. The
Facility would also match the appropriate type of capital with individual projects across two key ‘sister’
funding mechanisms: the Investment Programme and an Incubator Progamme.

® An Investment Programme—providing repayable and blended capital into investment-
ready aggregation vehicles and viable projects at a more mature stage of development.
Investment in a range of businesses provides an opportunity to support the growth of
the sustainable Blue Economy in Bermuda. Given Bermuda'’s operating environment, the
Facility is viable to implement in the near-term with a market-ready sector (renewables).
An associated Green Fund would also be aligned with the Investment Programme and
provide support to community solar energy projects on an equitable basis. This programme
would have an corporate environmental, social, and governance (ESG) component for
organisations interested in financing marine protection or carbon offsetting initiatives.

* An Incubator Programme—providing investment-readiness grant support and technical
assistance for pipeline development to identify and accelerate small-scale Blue Economy
projects and test pilots. The Incubator Programme is an important part of the Facility and
will benefit from upfront funding from government or philanthropic sources to accelerate
enterprise development and provide a more robust pipeline for the Facility. Support should
be provided on a competitive basis according to a set of predetermined criteria that takes
into account factors such as job creation, environmental impact, and revenue potential.
This funding can support entrepreneurs and enterprises to a point where cash flows for
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new business proposals become well-evidenced, providing the required confidence to
attract private investors.

Both funding mechanisms would have aligned governance and complementary key performance
indicators to coordinate the investment and funding strategy across a priority portfolio, all in support
of the goals of the Blue Economy Strategy.

Given the small size of Bermuda, and the overlap between the blue and green economies, it is
recommended that the Facility adopts an investment mandate across both the blue and green
economies to increase the range of potential investable projects that have positive environmental
and social impacts. The indicative Facility structure is outlined below:

Figure 6: Proposed Blue Investment Facility Structure

*Qvertime, ‘blue dividend,’ funds generated from a share of financial surpluses from the aggregated project
portfolios, could be ringfenced to catalyse the Incubator Programme, as well as provide funding support
for wider marine protection and fisheries objectives in line with the Marine Spatial Planning objectives.

Figure 7: Proposed Blue Investment Facility Services
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The level of surplus that could be generated through the blue dividend is dependent on the return of
the pipeline investments. Based on case-studies of similar impact funds, a blue dividend of up to 10%
of the fund size can be achieved; however, a large proportion of this is not realised until the end of
the fund’s lifetime. Other sources of funds, such as government commitments, donor resources, and
‘blue’ levies (i.e., user fees), are needed to complement the blue dividend to deliver the necessary
broader range of marine outcomes, including ongoing funding for the management of MPAs.

The creation of dedicated aggregation mechanisms and a shared governance structure across the
two facilities would provide a range of benefits including:

* Economies of scale in delivering the investment capital and enterprise support required
by the opportunities identified across Bermuda as well as the ESG opportunities for
investors including carbon credits;

e Aggregation of multiple small-scale projects to create investment portfolios of sufficient
scale to improve attractiveness to investors and minimise the relative transaction costs;

* A long-term source of financial support to enable projects to progress through their
lifecycle, from originating early-stage concepts through to investment-readiness, and
ultimately investment into mature operational business models;

® A shared governance program and strategic approach to investment and funding,
increasing access to pipeline and best practices around developing well-structured
investment opportunities to significantly increase the attractiveness to investors compared
to disparate, uncoordinated approaches;

* A centralised intelligence point to provide information and learnings back to government
to support the refinement of policies to strengthen the sustainable Blue Economy over
time; and

* Generation of a blue dividend from a share of financial surpluses from the aggregated
project portfolios, ringfenced to catalyse the Incubator Program and/or support wider
marine protection objectives, including supporting fisher communities and MPAs once
established. In addition to this, this would help investors support carbon offsetting through
credits linked to the MPAs.

CAPITALISATION

The targeted capitalisation of the Investment Facility has been based on the investment requirements
for the near-market pipeline opportunities, which include distributed and utility scale solar PV projects
and the highlighted tourism and fisheries enterprises detailed above. Confidence factors have also
been applied to targeted pipelines based on an indicative assessment of the accuracy of data provided
on capital requirements and the likelihood of commercial viability.

The analysis indicates that the targeted capitalisation for the Facility could be $60 million optimistically
(based on the total size of investment required from the commercially viable pipeline); however,
when adjusting this for confidence factors, an indicative capital requirement of $40 million to deliver
the target investment opportunities appears a more prudent estimate. These figures are variable
depending on the pipeline projects selected for implementation and investor traction.

The majority ofthe capital requirementis targeted towards land-based renewable energy systems, where
there is a higher level of confidence in the immediate commercial model and pipeline deliverability.
Importantly, this capitalisation level exceeds a threshold of $10 million based on identified projects.
This indicates the Facility makes sense to implement from a cost-benefit perspective, meaning that
there can be a return on investment in the types of projects identified in Bermuda. The targeted
capitalisation is expected to be refined through further financial assessment of the market-ready
pipeline opportunities and engagement with prospective investors.
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The targeted capitalisation for the Incubator Program has been assessed based on the indicative
costs of feasibility testing and delivering pilot projects for identified opportunities. A targeted funding
need of $2.5 million in grant funding from either government and/or philanthropic donors could
kickstart the Incubator Program to develop a more extensive pipeline of opportunities for investment,
building the case to private investors to capitalise the Investment Facility.

FACILITY IMPLEMENTATION PROCESS

A series of targeted aggregation vehicles is likely to provide the optimum balance between flexibility
and targeted focus required by investors and enable sectors that are ready for investment to be
prioritised. This suggests the process to implementation should include a pilot phase targeting a
specific market-ready sector, providing a case for scale-up once the model is demonstrated.

Taking into account the maturity and depth of the project pipelines identified, it is recommended
that the Facility is designed and launched through a three phased approach over an initial three-year
period:

Phase 1a: Pilot renewables aggregation facility—(Years 1-2) Deliver a pilot phase targeting
a market-ready sector. This would include a mechanism for community solar, especially for
low income households and associated community benefits. The Facility should be structured
to raise investment, which may include technical assistance support and/or first-loss capital,
in order to implement a portfolio of land-based solar PV projects. A bond issuance may also
be appropriate. This will enable the Facility concept to be tested, learnings gathered, and
iteration of the model design.

Phase 1b: Design an Incubator Programme—(Years 1-3) Surplus returns generated from the
aggregation facilities can be used to catalyse an Incubator Programme to support pipeline
development and investment-readiness support. An upfront public or philanthropic funding
commitment could rapidly accelerate the implementation of an Incubator Programme in
advance of or alongside the development of the Investment Facility. The design phase would
target the delivery of pilot projects with the most potential to reach investment readiness to
gather learnings, iterate program operational design, and resourcing.

Phase 1c: Build the business case and implement additional income streams supporting
long-term marine protection—(Years 1-3) A detailed business case should be developed for
additional income streams requiring political and stakeholder support, including blue levies
(user fees) and developer mitigation payments. This will be reliant on a detailed cost-benefit
analysis for MPA management to determine the amount of funding required and the benefits
delivered to both society and the Blue Economy. This process would require substantial
community and business engagement, including within the tourism sector, to gain buy-in for
potential new initiatives.

Phase 2: Pilot enterprise aggregation facility— (Years 2-3) Based on the different scale
and capital structure requirements of enterprise opportunities in comparison to renewables,
the design of a separate aggregation facility could be explored subject to investor appetite.
This facility could focus on developing and scaling identified investment-ready enterprise
opportunities across the fisheries, tourism, and aquaculture sectors.

Phase 3: Facility scale up—(Years 3+) Capture learnings from the previous phases that
demonstrate a proof-of-concept for a scaled-up, sustainably operating Facility across wider sub-
sectors. Refine the operational design, resourcing, and governance alongside identification of
suitable pipeline projects supporting the fundraising and launch of a scaled-up Facility.
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STRATEGIC GOALS & OBJECTIVES THE FACILITY WILL HELP DELIVER

The overall intent of the Facility is to help implement the Vision of the Blue Economy Strategy. BOPP
has organised all its expert and stakeholder inputs into four overarching goals to achieve the Vision.
These goals can be found below, along with supporting objectives. There is no hierarchy among the
goals; each carries the same weight and urgency.

Associated with each goal is a list of pipeline, investable projects. These are some initial steps that can
be taken to put the Strategy into action on the ground. Please keep in mind this is not an exhaustive
list of all of the projects that the Blue Investment Facility can fund. No funding decisions or allocations
have been made yet and any other project is still eligible for consideration by Government and the
Facility once established.

The contents of this section are also shown in tabular form in Appendix A. This table maps the goals
to BOPP Blue Economy Principles as well as the priorities within the Economic Recovery Plan.

GOAL 1:
Facilitate sustainable fisheries

OBJECTIVES

1. Develop and implement a licensing structure that will allow for better monitoring of catch,
improved management, and enduring sustainability for both commercial and recreational
fisheries.

2. Enhance monitoring and enforcement using innovative technologies and partnerships,
such as with the Blue Shield Programme.

3. Increase sustainable harvest of pelagic species with emerging technology and new best
practices.

4. Support development and operation of the Fisheries Development Centre; modalities to

be decided.

5. Lower cost and improve sustainability of fishing practice by piloting sustainable energy
solutions on nearshore fishing vessels.

6. Diversify and increase high-paying employment opportunities in the commercial and
recreational fishing sectors.

PROSPECTIVE INVESTABLE PROJECTS (Most are near-term options for investment and

development.)

¢ Fisheries Development Centre. Support existing activities of the Bermuda Economic
Development Corporation, Fishermen’s Association of Bermuda, and Department of
Environment and Natural Resources as they create the Fisheries Development Centre.' This
project is at the early operational stage. Budgets and timelines are to be further investigated.

* Monitoring & Surveillance. By augmenting existing monitoring and surveillance with
state-of-the-art technologies, Bermuda can better protect all parts of its marine waters and,
thus, the livelihoods of its domestic fishing fleet. A foundation for this work is being built
through a partnership between the Government of Bermuda and the Blue Shield Programme
to facilitate the achievement of improved management of Bermuda’s marine waters. This
initiative is still at the conceptual stage. Budgets and timelines are to be further investigated.

¢ Pelagic Fishing Vessels. Given that Bermuda is currently underutilising its International
Commission for the Conservation of Atlantic Tuna (ICCAT) quotas for pelagic species, and
plans for the Fisheries Development Centre are advancing, there exists an opportunity to
acquire vessels with greater pelagic fishing capability. Increases in pelagic harvest could

19 Discussions are ongoing regarding specific elements of the FDC.
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provide a diversified income opportunity for fishers, as well as ease pressure on demersal
stocks. Further information is required to establish the commercial opportunity and delivery
model. This prospective project is still at the pilot stage. Budgets and timelines are to be
further investigated.

* Bermuda Maritime Academy. The effort to increase the harvest of pelagic fish species,
the growing superyacht trade, fishing tournaments, and the return of America’s Cup signal
a thriving maritime industry. However, Bermuda has no central training facility for maritime
users. Currently, the internationally recognised safety certificate course—Standards of
Training, Certification, and Watchkeeping (STCW)—is not available in Bermuda. Bermudians
have had to travel abroad for certifications and recertifications, putting maritime careers
out of reach for most of the local population. The Bermuda Maritime Academy is seeking
to develop a training enterprise providing career pathways and training courses at a fee to
increase and diversify Bermudians' skill base within the maritime industry. Additionally, it
could offer courses and certifications to recreational users to ensure proper boating practices,
including adherence to the MSP. This prospective project is still at the feasibility stage and
would require less than $500,000 to develop over an indicative 1 to 2-year time frame.

* Eco-mooring. The development or retrofit of eco-mooring systems for commercial and
recreational vessels across the island would reduce seabed damage. Further information
gathering and feasibility testing is required to establish the commercial viability, as well
as the associated social and environmental benefits of the intervention. This prospective
project is still at the conceptual stage. Budgets and timelines are to be further investigated.

e Solar Electric Retrofit of Small-Scale Commercial Fishing Boats. The nearshore
commercial fishing fleet represents around 195 gasoline or diesel-powered vessels.
The fishers experience high fuel costs and the fleet exerts pressure on the local marine
environment and climate. There is an opportunity to test the feasibility of replacing existing
fuel-operated vessel motors in the nearshore with zero-emission, solar electric motors.
The aim is to support fishers in proving the commercial viability of the model, which could
then attract private investment and be replicated at scale. The associated benefits include
reduced fuel and noise pollution, reduced carbon emissions, and reduced operating costs
for fishers through fuel savings. A pilot study is first needed to validate the cost-benefit ratio
both for fishers and the environment. This prospective project is still at the feasibility stage
and would require less than $500,000 to develop over a 5-year indicative time frame.

GOAL 2:

Expand sustainable marine tourism

OBJECTIVES
1. Support and increase the number of sustainable tourism operators, infrastructure, and
events.

2. Increase awareness locally and internationally of Bermuda’s leadership in eco-friendly
tourism offerings.

3. Integrate sustainable and equitable blue tourism policies and actions into the
implementation of the Bermuda National Tourism Plan.

4. Enhance advancement opportunities for workers in the tourism sector, including training.

PROSPECTIVE PROJECTS (All three are near-term projects.)

e Bermuda Underwater Exploration Institute (BUEI). BUEI is a museum offering
educational experiences relating to the ocean with a wide range of focuses, from biology to
the technology of underwater exploration to deep-sea ecology. The Institute seeks to foster
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a greater appreciation and understanding of the ocean and its inhabitants, as well as how
humans interact with it. The Ocean Discovery Centre hosts the main exhibits and requires
infrastructure upgrades and the development of a floating dock to increase the quality of
programmatic offerings and attract more fee-paying visitors on a year-round basis. This is a
scaling-up opportunity which will require $10 million for development over the next 2 to 3
years.

* The Coral Garden Initiative. The Coral Garden Initiative aims to develop a coral gardening
restoration system and increase awareness of the value of coral reefs among Bermuda’s
residents, visitors, and youth. The initiative will work to sustainably grow young corals to
support Bermuda’s reef restoration, providing tours and workshops to fee-paying tourists
and local students. The initiative is seeking to develop a permanent coral farm site with
an adequate resource base to support their ambitions at scale. This is an early operational
opportunity. It would require under $500,000 and would take 1 to 2 years to develop. This
project should align with sites identified by the habitat restoration maps within the MSP.

e Seagrass Restoration. Bermuda’s seagrass habitats are in critical condition. They are key
nursery habitats whose restoration and enhancement could be hugely beneficial to the
fishing industry, tourism, and for educational purposes. Seagrass acts as a carbon sink and
in, other geographies, is valued for climate change mitigation; if successfully restored, they
may serve as a future resource for the Blue Investment Facility. There are active restoration
projects currently underway that would benefit from additional resources. Budgets and
timelines are to be further investigated. This project should also align with sites identified by
the habitat restoration maps within the MSP.

* Other Opportunities. Additional efforts will be made to identify specific investment
opportunities in important sub-sectors such as sport fishing, yachting, and marine public
education in coordination with the Bermuda National Museum and other programs such as
WaterStart.

GOAL 3:

Produce cleaner, cheaper, energy

OBJECTIVES

1. Increase the amount of energy produced by renewable sources.

2. Integrate the Green Fund and provide support for community solar on an equitable basis
for households of different income levels.

2. Adopt policies and practices to foster electrification of the transportation sector and
reduce reliance on fossil fuels.

3. Evaluate the environmental and economic impact of new energy development proposals
in the marine environment in coordination with the MSP, including impacts to other
industries such as fishing and tourism.

PROSPECTIVE PROJECTS (The first two are near term options for investment and development.)

¢ Distributed Solar PV. There is an opportunity to install solar photovoltaic (PV) assets
across a range of government buildings. A process to procure leases for 40 sites of solar
PV is underway, with the opportunity to sell electricity to the building occupiers and export
under the local feed-in tariff. This is a scaling-up opportunity that could require 2-3 years for
development and an investment of $12 million. This should also include opportunities for
community solar and co-operative projects. In addition to this, solar as a part of commerical
building’s energy efficiency savings should be considered to help businesses align with
Bermuda’s Climate Risk Finance leadership and offset their emissions.
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e Offshore Wind Development. The 2019 Integrated Resource Plan outlined a vision for
how Bermuda might pursue this technology. The most promising opportunity identified
was the installation of a 60+ megawatt (MW) offshore wind farm. A first step to making this
a reality is a detailed feasibility study to evaluate technical, environmental, economic, and
political components of such an installation, as well as stakeholder engagement. The central
function of a feasibility study is to identify risks and rewards of a proposed project before
substantial capital investment is committed to its development. This is still at the feasibility
stage and would require $1 to $2 million and could take around 5 years to bring to fruition.?

e Utility Solar. The Regulatory Authority of Bermuda is exploring opportunities to deliver up
to 60 MW of utility-scale solar assets across a range of government and privately-owned
sites. Further information is required to establish the pipeline of feasible sites, clarity over
development and maintenance costs, and the delivery model. This is a scaling opportunity.
Budgets and timelines are to be further investigated.

* Wave Energy. Wave power technology is still in the early stages of development, with many
different design concepts being tested. There is currently a pilot project underway in Bermuda
which, depending on the outcomes and performance, could lead to the implementation of
future larger-scale projects. Budgets and timelines are to be further investigated.

e Electric Taxis. A potential pilot opportunity exists to test the commercial viability of replacing
gasoline-powered taxis with electric vehicles, delivering fuel cost savings and environmental
benefits. This is a pilot opportunity and budgets and timelines are to be further investigated.

e Electric Ferry Services. Another potential pilot opportunity exists to test the commercial
viability of replacing gasoline-powered ferries with electric vessels, delivering fuel cost
savings and environmental benefits. Budgets and timelines are to be further investigated.

¢ Floating Solar. Although earlier in its development than opportunities such as offshore wind,
the technology to support offshore solar installations is rapidly evolving. There could be an
opportunity to pilot projects in Bermuda to test their technological and economic viability
over the next half decade.This is still at the feasibility stage with budgets and timelines to
be further investigated.

e Energy Storage. The increased generation of renewable energy presents an opportunity
to develop the supporting infrastructure including energy storage systems. Exploring such
opportunities is key to achieving scale and ensuring an uninterrupted supply of energy
across the island. Further information on future storage needs and viable technologies is
required to progress this opportunity.

20 $1-2m feasibility costs to identify full requirements and delivery options. Comprehensive stakeholder consultation will be a part
of the process to the establishment of offshore wind.
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GOAL 4:

Increase blue investment in Bermuda

OBJECTIVES

1. Develop an MSP with identified marine protection areas.

2. Establish a first-of-its-kind Blue Investment Facility to support the implementation of the
MSP and growth in key Blue Economy sectors.

3. Support blue entrepreneurs and enterprises to thrive and create jobs in the Blue Economy.
4. Become a global thought leader in ocean science and research.
5. Become a hub for ocean and climate risk finance.

PROSPECTIVE PROJECTS (The first two are near-term options for development.)

e Develop an MSP with Identified Marine Protected Areas. The Government of Bermuda
has committed to developing and legally adopting a comprehensive and enforceable
MSP to sustainably manage resources and protect 20% of Bermuda’s marine waters in
fully-protected marine protected areas. Through the public and stakeholder-led process,
the plan will support the protection of important fish species and habitats with the goal of
securing ecosystem resilience, increasing fish biomass, and enhancing sustainable economic
opportunities. For example, commercially important fisheries will see benefits through the
protection of important fish spawning and breeding grounds. The MSP also provides initial
guidance regarding the locations of marine renewable energy installations by identifying
areas that could be suitable for further evaluation.

¢ Blue Investment Facility. The Facility aims to attract investment from a range of sources
and deploy financing into targeted Blue Economy sectors—such as tourism, fisheries and
aquaculture, and renewable energy—to support marine conservation and the long-term
sustainable growth of Bermuda’s Blue Economy. $25.5 million of investable pipeline projects
to date have been identified; 4% of which would be for fisheries-related projects, 54% for
renewable energy projects, and the remaining 42% for tourism-related projects. There is also
a proposed blue dividend as part of the fund that will comprise 10% of profits generated
from the Investment Programme. The BIF is in the concept stage and is detailed in Appendix
B. The Facility will require $220,000 for further development and could take 1 to 2 years to
develop the concept and governance further before implementation of the Facility. The
Incubator Programme has been estimated at $2.5 million for financing, grants, feasibility and
testing initial pilot projects with additional start-up costs for a physical incubator estimated
at $700,000 depending on the services offered and team size.

¢ Blue Insurance Products. Aninsurance option is being explored to limit the financial impact
of hurricanes on the island’s coral reefs and/or coastal infrastructure protected by the coral
reefs. The model is fairly new but has been successfully piloted in other countries through
the Caribbean Oceans and Aquaculture Sustainability Facility (COAST) in partnership with
the World Bank and other partners. Further work is required to understand the commercial
model and pilot the product for reefs in Bermuda. There is also an opportunity to develop
a parametric insurance product for the fisheries sector similar to what has been launched in
other locations, designed to enhance the resilience of fishers against the impacts of climate-
related disaster, under the Caribbean Catastrophic Risk Insurance Facility (CCRIF). These
ideas are still conceptual in the context of Bermuda and require further analysis before
development can be proposed.
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NEXT STEPS & CONCLUSION

The Draft Blue Economy Strategy is undergoing a stage of review with the general public. BOPP is
seeking input on the Strategy’s goals and projects. Comments will be integrated into the Strategy and
the BOPP Steering Committee and Bermuda Cabinet will review the changes prior to Government
adoption of the Blue Economy Strategy. Comments can be provided through a BOPP stakeholder
engagement group, also known as the Ocean Village, public consultation forums, and on the
Government Citizen Forum. Please visit the BOPP website for more details.

Finalisation of the investment case for the Blue Investment Facility and potential projects was
completed in May 2022 by Finance Earth. Soft testing and initial discussions on Facility set-up and
governance mechanisms have begun. It will also be important to consider options for mechanisms
to manage the process of delivery going forward, as part of the standing up of the Blue Investment
Facility. Final options should be agreed upon by the individuals within the final proposed Governance
structure. The Blue Investment Facility’s governance and its uses are intended to be supported by
legistlation.

Underpinned by Bermuda’s natural assets, this Draft Strategy and its goals and objectives serve as a
guide for developing Bermuda’s Blue Economy and an initial blueprint for realising the 10-year vision
of becoming a leader in this space. The next steps require the review, consideration, amendments,
and, ultimately, approval of key stakeholders regarding the concepts contained herein. A coalition
of willing partners—both domestic and international—from the private sector, public sector, civil
society, and academia will be needed to execute the strategy and bring this vision to life. The
creation of a Blue Investment Facility is but one of many steps required to provide momentum and
to enable multiple projects and larger-scale transformation across a range of Blue Economy sectors.

Alongside this, many other supporting projects, policies, and actions within this document require
champions and sustained leadership at all levels. As such, this document presents a call to action
and is a living document that will require periodic updating. For example, as the Strategy unfolds,
it will become clearer whether the existing policy and legislative frameworks are sufficient, or
whether amendments may be recommended for the Government's consideration. In the meantime,
stakeholders are encouraged to become actively involved in the practical application of the principles
and the Strategy presented herein. This will help accelerate Bermuda’s sustainable future and to
cement its position as a global leader and the Atlantic hub for the Blue Economy.
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FIT WITH BERMUDA'S

GOAL OBJECTIVE BOPP PRINCIPLES IN ACTION ECONOMIC RECOVERY | 'NVESTABLE
PROJECTS
PLAN (ERP)
Develop and implement a licensing
structure that will allow for better
monitoring of catch, improved
management, and enduring
sustainability for both commercial and | e Provide social and economic benefits 1. Fisheries
recreational fisheries. for current and future generations of Development
. Enhance commercial monitoring, Bermudians by contributing to food e Introducing lab Centre
control, and surveillance using security, poverty eradication, livelihoods, ntroducing labour _ o
innovative technologies and income, employment, health, safety, equity market reforms and social 2. Monitoring &
Facil partnerships, such as with the Blue and political stability. ge?{eloprkr)l(lent mealsures tc; Surveillance
acilitate ! o o eliver skills, employmen 3. Pelagic fishin
and enhance Shield Programme. * Restore, protect'a'nd maintain the'dlversny, and economic security in the vessglls IShing
sustainable . Increase sustainable harvest of pelagic productivity, resilience, core functions and future economy
commercial species with emerging technology and intrinsic value of marine ecosystems. e Building critical new 4. Bermuda
and new best practices. e Utilise evidence-based decision-making infrastructure or enhancing Maritime
; , ; it i Lo Academy
rgcreqtlonal . Support development and operation when evaluating new activities, policies existing infrastructure
fisheries or tradeoffs and, in circumstances where 5. Eco-mooring

of the Fisheries Development Centre;
modalities to be decided.

. Lower cost and improve sustainability

of fishing practice by piloting
sustainable energy solutions on
nearshore fishing vessels.

. Diversify and increase high-paying

employment opportunities in the
commercial and recreational fishing
sectors.

evidence is lacking, the burden of proof
falls on those advocating for an action.

* Employ participatory, inclusive and
transparent governance.

* Developing supportive legal
and regulatory frameworks | 6-

Solar electric
retrofit of
small-scale
commercial
fishing boats
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GOAL

OBJECTIVE

BOPP PRINCIPLES IN ACTION

FIT WITH BERMUDA'S
ECONOMIC RECOVERY
PLAN (ERP)

INVESTABLE
PROJECTS

Make Bermuda
the Atlantic
hub for blue
wealth and
sustainable

equity

1.

Develop a Marine Spatial Plan with
identified marine protected areas

Establish a first-of-its kind Blue
Investment Facility to support the
implementation of the MSP and growth
in key Blue Economy sectors.

. Support blue entrepreneurs and

enterprises to thrive and create jobs in
the Blue Economy.

Become a global thought leader in
marine science and research.

. Become a hub for climate and ocean

risk finance.

® Provide social and economic benefits

for current and future generations of
Bermudians by contributing to food
security, poverty eradication, livelihoods,
income, employment, health, safety,
equity and political stability.

Restore, protect and maintain the
diversity, productivity, resilience, core
functions and intrinsic value of marine
ecosystems.

Utilise evidence-based decision-making
when evaluating new activities, policies
or tradeoffs and, in circumstances where
evidence is lacking, the burden of proof
falls on those advocating for an action.

Adopt a multidisciplinary approach to
management and prioritise activities
which benefit Bermuda and Bermudians
as a whole, instead of a single sector.

Employ participatory, inclusive and
transparent governance.

Diversifying Bermuda's
economy through growth
of new industries with co-
investment from the private
sector (including allowing
Bermudians themselves to
invest)

Developing supportive legal
and regulatory frameworks

Making financial markets
work better for businesses
and consumers

Expanding the resident
population

Introducing labour

market reforms and social
development measures to
deliver skills, employment
and economic security in the
future economy

. Marine Spatial

Plan with
identified
marine
protected
areas

Blue
Investment
Facility

. Blue insurance

products

Produce
cleaner, more
cost-conscious
energy

Increase the amount of energy
produced by renewable sources.

Integrate the Green Fund and provide
support for community solar on an
equitable basis for households of
different income levels.

Adopt policies and practices to foster
electrification of the transportation
sector and reduce reliance on fossil
fuels.

Evaluate the environmental and
economic impact of new energy
development proposals in coordination
with the MSP, including impacts to
other industries such as fisheries and
tourism.

Provide social and economic benefits
for current and future generations of
Bermudians by contributing to food
security, poverty eradication, livelihoods,
income, employment, health, safety,
equity and political stability.

Utilise evidence-based decision-making
when evaluating new activities, policies
or tradeoffs and, in circumstances where
evidence is lacking, the burden of proof
falls on those advocating for an action.

Developing supportive legal
and regulatory frameworks

Introducing labour

market reforms and social
development measures to
deliver skills, employment
and economic security in the
future economy

Building critical new
infrastructure or enhancing
existing infrastructure

S

. Distributed

Solar PV

Offshore wind
development

Utility solar
Wave energy
Electric taxis

Electric ferry
services

7. Floating solar

Energy
storage
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FIT WITH BERMUDA'S

GOAL OBJECTIVE BOPP PRINCIPLES IN ACTION ECONOMIC RECOVERY | INVESTABLE
PROJECTS
PLAN (ERP)
) e Provide social and economic benefits
1. Support and increase the number for current and future generations of
of sustainable tourism operators, Bermudians by contributing to food Bermuda
infrastructure, and events. security, poverty eradication, livelihoods, ) ) Underwater
2. Increase awareness of Bermuda's income, employment, health, safety, * Introducing labour : Exploration
leadership in eco-friendly tourism equity and political stability. ;ln:vrlgleggf:gg?;aegg;zgil) Insﬁitute
sELTEtZ?anable offerings. Restore, protect and maintain the deliver skills, employment (BUEI)
harine and 3. Integrate sustainable, equitable blue diversity, productivity, resilience, core and economic security in the | 2. The Coral
maritime tourism policies and actions into functions and intrinsic value of marine future economy Garden
. the implementation of the Bermuda ecosystems. , . Initiati
tourism . . N ) o ) ¢ Developing supportive legal nitiative
National Tourism Plan. Utilize evidence-based decision-makin
: ecis iKing and regulatory frameworks Seagrass
4. Enhance advancement Opportunities Wheﬂ eVaant|ng new aCt|V|t|eS, pO|ICIeS ’ restoration

for workers in the tourism sector,
including trainings.

or tradeoffs and, in circumstances where
evidence is lacking, the burden of proof
falls on those advocating for an action.

. Other
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INTRODUCTION AND OBJECTIVES

Growth of the global Blue Economy is expected to double over the next decade from 2010 levels, adding
$3 trillion to the global economy. Whilst this growth offers significant economic opportunities, it also risks
placing huge pressure on ocean ecosystems. Unsustainable economic activity is driving widespread loss of
the ocean’s natural capital, eroding the resource base on which such growth depends.

While the economic value of the Blue Economy is attracting increasing numbers of investors, insurers,
banks, and policymakers as a new investment opportunity, it can potentially create negative impacts if
not managed appropriately. However, if managed sustainably, investments in the Blue Economy can drive
long-term economic growth, improve livelihoods, and preserve the health of ocean ecosystems. A range
of financial instruments have emerged over recent years that can mobilise new capital for Blue Economy
investments and help close high financing gaps. However, the market for investments that can deliver
positive socioeconomic and environmental outcomes for marine and coastal resource management, as
well as financial returns for investors, is still relatively nascent.

Despite the ambition to drive sustainability and grow Bermuda’s Blue Economy, the island’s particular
operating environment presents challenges to developing commercially viable, sustainable Blue Economy
business models, highlighted by the limited investment-ready pipeline identified. These challenges
identified through the stakeholder engagement and pipeline identification process include:

* The high cost of operations on island, such as wages, the cost of energy, and importation of
goods;

¢ The seasonality of certain industries, such as tourism;
* The remote location limiting export opportunities;
* The relatively small population putting a constraint on local demand; and

* A lack of enterprise development grant funding to build and scale commercial business
models.

Government support in the form of tailored grant funding to businesses and projects in their earlier,
more high-risk stages of maturity—potentially awarded on a rolling competitive basis based on specific
sustainability and commercial criteria—would accelerate the development of the sustainable Blue
Economy and provide a more robust pipeline for the Facility. Such funding could support entrepreneurs
and enterprises to a point where cash flows for new business proposals become well-evidenced, providing
the required confidence to attract private investors.

The potential for additional funding sources was assessed as part of determining a suitable financing
structure and governance structure for the Facility. Recurring income streams would enable additional
finance to be raised to cover the capital expenditure to implement marine protected areas and deliver
maintenance and monitoring activities over the long term.
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FUNDING
SOURCE

OPPORTUNITY

READINESS ASSESSMENT

Enterprise

Bermuda has ambitious targets to grow its
sustainable Blue Economy and has identified
three target industries with potential for
growth: fisheries and aquaculture, ocean
renewable energy, and tourism. Investment
in enterprises operating for the benefit of
marine and coastal environments would
support sustainable growth of the Blue
Economy and generate surpluses to support
wider marine protection.

Short-term

Enterprise investment provides a scalable model
that has a demonstrable track record of success in
enhancing local sustainable economies. Bermuda
has a successful track record of tapping international
capital markets, with potential to attract investors
with an interest in delivering environmental and
social benefits alongside a financial return.

User fees

Tourism plays a major role in Bermuda’s
economy, with over 800,000 annual visitors
spending nearly $550 million before the
pandemic." There may be an opportunity
to raise additional ‘blue’ levies on certain
businesses or targeted tourist sectors to use
or access specific marine areas/resources.
These resources can be used to fund marine
and other environmentally sustainable
projects, and may be especially well-placed
to fund the ongoing management of marine
protected areas, since they provide stable
ongoing revenues.

Medium-term

Bermuda already has some of the highest cruise
head taxes in the world, and an existing tax or
user fee placed on all tourist visitors. Engagement
with the tourist sector indicates that an additional
fee is likely to encounter resistance at this stage,
particularly following the impact of COVID-19 on
the economy and visitor numbers. As the tourist
economy recovers, user fee increases or a more
graduated tax to incentivise longer stays could be
raised with a portion of the fee raised ringfenced to
provide long-term funding for marine protection.
Examples in other countries, such as Palau and
Belize, that have adopted ‘green fees' to support
conservation has not demonstrated an adverse
impact on attractiveness as a tourism destination.

Developer
mitigation
payments

Mitigation payments obtained from hotel
developers and marine infrastructure
planning obligations could be ringfenced to
improve marine biodiversity.

Medium-term

No mechanism exists to allocate marine development
mitigation funding received to marine ecosystem
enhancement. Mitigation payments are currently
allocated into a central government-managed fund.
Policy change is required to extend Bermudian
legislation for planning obligations to the marine
environment and ringfence funding generated
for marine ecosystem recovery. These mitigation
payments should provide finance in line with sites
indicated by the habitat restoration maps within the
MSP to offset any negative externalities from future
developments.

1 Bermuda Tourism Authority, Annual Data 2018, updated 2020.
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FUNDING
SOURCE

OPPORTUNITY

READINESS ASSESSMENT

Blue bond

A blue bond is a debt instrument issued by
governments, municipalities, development
banks, corporate entities, or others to raise
capital from investors to finance marine and
ocean-based projects that have positive
environmental, economic, and climate
benefits.

Bermuda has a favourable sovereign credit
rating and a successful track record in tapping
international capital markets. As such, it
could potentially issue a blue bond as a tool
to fund marine-related projects that deliver
an economic return if a suitable investment
pipeline for a blue bond issuance can be
identified.

Medium-term

While Bermuda has a favourable sovereign credit
rating, its current debt stands at about $3 billion. With
a government mandated debt ceiling of $3.5 billion,
there may be limited scope to issue substantially
more debt.* Bermuda’s COVID-19 recovery plan for
the next few years appears largely contingent on a
return of the tourism industry over the next three
years. In addition, a suitable investment pipeline of
projects for blue bond issuance is not yet available;
however a bond issuance is an opportunity for the
land-based renewables pipeline. The relative higher
cost and short maturity of this form of financing make
idle funds costly if the lack of pipeline means that
funds cannot be drawn down quickly. In the medium
term, part of a blue bond issuance could potentially
help capitalise the Facility with a portion also being
ringfenced for a ‘Blue Grants’ programme to fund
small-scale sustainable fisheries projects, with
financing awarded on a competitive basis. However,
care would need to be taken to ensure that potential
beneficiaries have the knowledge and capacities to
apply for these funds. As such, a blue bond issuance
should be seen as a medium to long-term process.

Blue carbon

A network of seagrass and mangrove habitats
exists in Bermuda with the potential to
deliver carbon benefits. Proceeds from the
sale of blue carbon credits through avoided
carbon loss or carbon sequestration from
marine habitats generate revenues for marine
ecosystem protection.

Long-term

The size of the area of mangrove and seagrass
habitat in Bermuda is not at a sufficient scale to
deliver substantial funding to cover the cost of blue
carbon verification and ecosystem restoration.

* Blue Economy enterprise investment can, in turn, be made more impactful and sustainable

if revenue streams such as ‘blue’ levies/user fees to access specific marine sites and/or
developer mitigation payments can, in parallel, support the ongoing costs associated with
the management and enhancement of MPAs. Surplus returns from the Investment Facility are
unlikely to be sufficient to fund both the Incubator Program and the ongoing management
of MPAs. Further work is needed to assess the ongoing funding requirements of Bermuda’s
MPAs, and to engage the tourism sector in this discussion to build the business case. Extending
Bermudian legislation for planning obligations to hotel developers and the marine environment
and ringfencing funding generated for marine ecosystem recovery would also increase income
sources available.

Blue or green bond issuance could be explored in time as the pipeline of investment
opportunities develops and matures with government and philanthropic support. To support
fishers, a small portion of funds raised through the bond issuance could be ringfenced to
support investment readiness amongst small-scale fishers’ projects.
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The next stage in the design of the Facility consists of the following key steps:

More in-depth pipeline analysis, focused on the identified market-ready opportunities to
review capital requirements, development needs, and financial return potential;

Carrying out a review of existing relevant funding sources and identify any market gaps for
financing the identified pipeline;

Building upon the outcomes of marine spatial planning to understand the financial needs to
both implement and maintain MPAs in the long-term and assess the level of support that the
Facility could be able to provide as a complement to other primary funding sources;
Assessing the potential Facility structure(s) and engaging legal partners to assess considerations
for template Articles of Association; and

Identifying funders for engagement and testing the concept and investment structure of the
Facility with potential investors and philanthropic donors.
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Bermuda’s marine waters: The region that extends from Bermuda'’s coast outward to 200 nautical
miles (nm), including the territorial sea and exclusive economic zone (EEZ). Bermuda has jurisdiction
over the natural resources, marine environment, and energy production rights in this region.

Blue Assets: Ocean-related resources that contribute to the environmental, social and economic
development of the country to which they belong.

Blue Bonds: a new form of financing that operates as an innovative instrument to support ocean
conservation.

Blue Economy: the sustainable use of ocean resources for economic growth, improved livelihoods, jobs
and ocean ecosystem health.

Blue Finance: Finance or monies directly allocated to ocean resources, conservation or development of
ocean industries and projects in the Blue Economy sectors.

Exclusive economic zone (EEZ): The region that extends from Bermuda’s coast outward to 200 nautical
miles (nm). Bermuda has jurisdiction over the natural resources, marine environment, and energy
production rights in this region.

ESG: Environmental Social and Governance. A collection of corporate performance evaluation criteria
that assess the robustness of a company’s governance mechanisms and its ability to effectively manage
its environmental and social impacts.

Fully-protected marine protected areas: marine protected areas in which no extractive or destructive
activities are allowed and all abatable impacts are minimised. (aka no-take fisheries replenishment zone)

Goal: A statement of the general direction or intent. High-level statements of the desired outcomes you
hope to achieve. Goals are intended to be broad and abstract. They are differentiated from objectives in
that they cannot be measured. Each goal has associated objectives that define how it will be achieved.

Blue Investment Facility: A mechanism for identifying, nurturing and funding potentially viable projects
in the Blue Economy sectors; fisheries, tourism, renewables or other identified areas such as conservation
in line with the designed governance principles of the fund.

Incubator Programme: A structured accelerator approach to supporting the growth of micro, small
and medium enterprises and mini-projects that need further business development and support before
accessing finance via the Investment Facility.

J-Curve: An illustration which approximates how business models develop from early-stage embryonic
concepts through to fully operational businesses over time, to understand how close each project was to
investment-readiness. The stages include; embryonic, concept, feasibility, pilot, early operational, scaling
and mature.

Marine protected area (MPA): a clearly defined geographical space, recognised, dedicated, and
managed, through legal or other effective means, to achieve the long-term conservation of nature, with
associated ecosystem services and cultural values.

Marine spatial planning: is a public process that uses the best available information about the
natural environment and human uses to make informed decisions about how to manage the ocean.
Human activities are given spatial and temporal allocations to achieve ecological, economic and
social objectives. It aims to find the right balance of industry and development, while protecting the
environment and marine resources for future generations.

Natural Capital: Stocks of natural assets including water, air, soil and other living things that generate
ecosystem services to sustain human life and contribute to society’s development.

Nearshore area: The marine area between Bermuda'’s coastline and the 2000 m depth contour covering
both the Platform and outlying banks.

Objective: A statement of the desired outcomes or observable behavioural changes that represent the
achievement of a goal.
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Ocean and climate risk finance: a subsector of the finance and insurance industry that supports blue
carbon markets and other climate related investments including mitigation and adaptation financing and
risk management.

Offshore area: The marine area between the nearshore boundary and the boundary of the EEZ.

Partially-protected marine protected areas: marine protected areas in which only light extractive
activities with low total impact are allowed, with all other abatable impacts minimised. Permissible low
impact activities are identified within the management plan for that specific partially protected area
based on the area’s objective. Examples of low impact activities that could be identified within the
management plan include: sustainable fishing, aquaculture, shipping, renewable energy development,
works (for harbours, dredging, cable maintenance, etc.).

Pelagic fish: fish that exist in the pelagic zone, oceanic fish found closer to the surface or mid-depths.

Sustainable: able to balance social, economic and environmental needs and manage the balance
between these three pillars to continue over time.

Sustainable Development: Development that meets the needs of the current generation without
compromising the ability of future generations to meet their own needs.

Third Sector: Organisations that neither fall into the private or public sector and usually in reference to
NGOs, community groups, charities, and social enterprises.

Triple Bottom Line: Delivering environmental, social and economic benefits.
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The BOPP Steering Committee commissioned three industry reports to evaluate historic and current
performance of the three core blue economy sectors in Bermuda: fisheries, ocean renewable energy, and
blue tourism. The reports were crafted by 1Skip, RMI, and RedSky Strategy (respectively) with extensive
stakeholder consultation. The end goal was to identify potential recommendations for interventions to
improve the sustainable performance of each industry. The recommendations within the report are from the
perspective of the expert authors, not BOPP. These recommendations were taken into consideration for the
development of the Draft Blue Economy Strategy, but it is important to note that not all recommendations
from the reports have been adopted by the Draft Strategy.

Within this Appendix are the Executive Summaries of each of the expert industry reports. They are titled
“Phase 1 Report” as they were an initial input or phase in the crafting of the Draft Blue Economy Strategy.
For more information, please contact BOPP.
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FOR THE DEVELOPMENT OF BERMUDA'S BLUE ECONOMY DRAFT STRATEGY -
PHASE 1 REPORT:

FISHERIES

Global Market Assessment + Local Economic Assessment + Industry Expert Analysis

EXECUTIVE SUMMARY

Bermuda'’s Blue Economy Draft Strategy will outline recommended activities and areas for investment
for the sustainable use of Bermuda'’s ocean resources in order to support economic growth, improve
livelihoods, and increase jobs while maintaining the health of ocean ecosystems. The Draft Strategy
will begin with a focus on Bermuda'’s fishing industry, ocean renewable energy, and blue tourism.

This Phase 1 report on Bermuda’s Fisheries includes a global market assessment, local economic
assessment, and industry expert analysis. Its recommendations will be discussed and refined with
stakeholder feedback, and will then undergo an economic analysis that will be incorporated into the
Blue Economy Draft Strategy. The Blue Economy Draft Strategy will be a single document combining
the recommendations and economic analyses for fisheries, ocean renewable energy, and blue tourism
over a 10-year time horizon (2022 - 2032). The final recommendations in the Blue Economy Draft
Strategy will not be legally binding, but are intended inform policy and investment decisions going
forward.

The research begun in 2020 and was conducted within the confines of the global COVID-19 pandemic;
the recommendations across industries may change due to the shape of recovery progress in Bermuda
and it is the intention of this research and these reports to add to the conversation in order to create
opportunity and flexibility within those recovery efforts.

Summary

Commercial fishing vessels have been licensed in Bermuda since 1972, with an average of 180 licensed
vessels and approximately 300 licensed commercial fishers active in recent years. In the past, fishing
effort was directed mainly at reef species but, following stock declines in the 1970s-80s and the
banning of fish traps in 1990, pelagic species now make up about half of commercial landings. Most
fishers deploy simple handheld lines or use trolling gear that tows lures or bait behind a moving boat.
There has been limited use of longlining gear to date, but there is interest to expand.

This phase 1 report examines the commercial fishing industry to identify recommended interventions
for its sustainable growth and continued management. The report reviews local market activities in the
context of global market trends, and shares recommendations on ways to increase local value through
combinations of increased opportunities for effort, efficiencies (regulatory and economic), and value
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(through market incentives and activity changes). The focus is to improve outcomes for the people, the
environment, and the businesses of Bermuda.

Bermuda'’s fisheries management has robust scientific data that is largely serving Bermuda well, but
there are gaps. Demersal stocks are viewed as depleted but there is not adequate data to conduct full
stock assessments. There are progressive harvest control rules that include closed areas, closed
seasons, minimum size limits, and trip landing limits, but it is unknown how effective those controls
have been. Additionally, little is known about resident recreational harvest.

While improvements to regulatory frameworks can improve efficiencies, lessen confusion, and
sometimes create revenue streams, most fisheries, like markets, respond well to incentives. Economic
incentives can be introduced to influence individual behavior and the actors decide themselves how
best to meet those incentives. The recommendations in this report therefore focus mainly on creating
incentives through increased market access. Many of the recommendations are conditional— i.e. they
will have their intended outcome only under certain conditions or if paired with certain activities.
Additionally, the recommendations, as a packaged whole, are intended to be self-funded.

The recommended interventions are:

1. Increase harvest of pelagic species
2. Explore a shoreside facility with the initial focus on raw, ready-to-eat tuna loin for export
3. Enhance commercial monitoring, control and surveillance, including;
a. License recreational fishers for hook and line fishing, and use funds collected from
tourist angler licenses for enabling conditions
b. Use recreational licensing to enhance recreational monitoring, control, and
surveillance

Figure CF2 at the end of the summary breaks each of these high-level interventions into a series of
steps. The constituent parts and costs are discussed at length in the main report.

Increase Harvest of Pelagic Species: Bermuda is currently underutilizing its International Commission
for the Conservation of Atlantic Tuna (ICCAT) quotas for pelagics. Increases in harvest should come
from the pelagic fishery, thereby easing pressure on demersal stocks. Increasing tuna harvest will
require Bermuda’s continued and active engagement in ICCAT. Brexit may cause changes in
Bermuda’s participation, as well as potential changes of country level quotas. Many of the economically
important stocks in ICCAT are overfished; in order to remain engaged and for Bermuda’s quota to be
fairly assigned, it is important for Bermuda to participate in the process for the reassigning of quota
amounts. The market access program detailed in this report requires adherence to ICCAT quotas and
other rules to obtain premium market access.
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Explore a Shoreside Facility: This report recommends the creation of a high-value export fishery for
raw, ready-to-eat tuna loins. Loining, instead of exporting headed and gutted product, is selected
because it eliminates grading risk, brings higher prices, reduces shipping costs, and adds jobs to the
Bermudian economy by using local labor to process the fish before export. A raw product is selected
because of its high value and low plant development/operating costs relative to more energy
dependent value-adding process, such as a frozen product. Generally, islands that have to import fuel
have energy costs that are too high to make processing frozen or cooked products profitable. The only
way to make freezing plants successful with high energy cost is if the input costs (fish costs) are very
low, which is not the case in Bermuda, which furthers the recommendation of raw product. Therefore,
this report recommends one of the components of a Shoreside facility to include loining facilities. If a
low-cost loining plant is successful, expansion to other products could be explored. Other
recommendations for the shoreside facility and some tradeoffs are discussed further in the report.

As proposed, an opportunity to increase revenue would be
gaining premium market access for Bermuda tuna loins by
entering the commercial fishery into a Comprehensive

Fishery Improvement Plan (C-FIP). A C-FIP is a pledge by || g, ccessful fisheries intervention is

Bermuda to enhance their monitoring, control, and defined by generating more revenue

surveillance to improve overall management. This opens the

for the fishers and keeping the

door to countries and seafood retailers that only source |l |oreside facility profitable, while

product that is certified under a sustainability scheme (such enhancing overall monitoring, control,

as the Marine Stewardship Council standard) orin a C-FIP. §| ¢ .\ aillance and sustainability, all

The improved market access brings better prices and | \ithout any funding that is external

stronger demand. The C-FIP would require a number of | . i1 recommendations.
investments, detailed in the main report. Investments would
also include a state of the art, raw, ready-to-eat Hazard
Analysis Critical Control Point (HACCP) that would allow

export to even the most stringent countries.

Another uncertainty is the grade of tuna in the North Atlantic; Bermuda is currently not grading fish
and therefore what level grade of fish are available is unknown. The current analysis assumes that 40%
of current landings in Bermuda meets grades 1 or 2. If grade rises faster than projected, fishers will
increase their revenues faster.

It should be noted that a shoreside facility will never be able to pay fishers what they are currently
receiving for direct sales. However, the hope is that with the combination of increased Monitoring,
Control, and Surveillance (which benefits both fishers and managers), easy access to export markets,
increased revenue from increased catch, and simple improvements such as access to storage and ice,
then the initial change in sales will have a limited impact on fisher livelihood. This is detailed below.
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Cashflow Analysis

Using the best data available, a cash flow analysis of these interventions was conducted. This
cash flow analysis is only speculative at this point, as the data is based on estimates,
particularly current price data and shoreside facility operating cost data, so it cannot be
taken directly to a business plan or pro forma for investment. It does, however, provide a
good basis for discussing the trade-offs that will have to be made for these interventions to
be successful.

The analysis projects that tuna landings would have to increase to 78 tonnes from the current 26 tonnes
in order for fishers to generate current revenue levels. Currently, fishers sell direct to the end of the
market for over $7/pound for yellowfin tuna. Current export prices are lower than that for loins. As a
result, the switch to ex vessel prices to provide fish to a facility that will export those loins will see prices
paid to fishermen drop to around $3/pound on average across all grades. Therefore, volumes would
have to increase to pay the margins of the shoreside facility, pay for shipping, and pay for processing.
In the model, the break-even point for fishers is forecasted to happen in the fourth year of the seven-
year initial loan payback period. It could be sped up by landing more tuna sooner in the timeline or by
increasing product grades faster.

Total initial investment for these recommendations is estimated to be under $600,000 and recurring
investments on an annual basis are around that same figure. The goal is to devise a way to make these
improvements self-funding. To pay for the start-up investments, the analysis models a seven-year loan
at 9% interest.

Figure CF1: Cashflow Analysis Breakdown. A more detailed breakdown of start-up and reoccurring costs are in Appendix
CF5.

Enhancing Monitoring, Control, and Surveillance: Electronic monitoring (EM) has come a long way
and is increasingly affordable and user friendly. This report details several avenues of electronic
monitoring that would suit the needs of Bermuda'’s small commercial and recreational fleet. In addition
to EM, the report also makes several suggestions on landings control points, such as the shoreside
facility and/or a refrigerated truck that could allow fishers to land their catch further away from the
shoreside facility. These are just a few of the potential options to improve MCS in Bermuda. Additional
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approaches, with a reduced emphasis on new technologies, are also worth further investigation. Most
importantly, all potential options should be discussed in detail with stakeholders to assess feasibility
of implementation. Increases in MCS will not only enhance data understanding and allow for the quality
control necessary to enter in higher markets, but it will also increase the understanding of local markets.
A traceable supply chain can cut down on illegal sales of local fish and can improve fisher business
records, improving access to capital and insurance products

License Recreational Fishers: The report details several possible structures to this license, such as
implementing licenses only for non-resident fishers, charter fees, or creating a small local license that
has exemptions for youth, elderly, or other groups. The cash flow analysis above relies on fees
collected from a tourist angling license to generate the investment necessary to implement the
recommended MCS interventions across both sectors and to service the debt from the initial $600,000
start-up loan. If a tourist angling license is not used as a revenue source, a tax could be implemented,
or the commercial fishery will have to land 130 tonnes of higher-grade tuna (five times the current
landings) to cover the annual management and Monitoring, Control, and Surveillance costs suggested
here.

Enhance Recreational MCS: Licensing local recreational fishers even for no fee will have the added
value of increasing data collection and monitoring to better understand demersal fish stock health.
With the use of a mobile app, recreational fishers can share data on their catches with relative ease,
which both increases data and also better incorporates recreational fishers into the fisheries
management conversation. App possibilities are detailed in the report below. The recommendation
also comes with the necessity that these funds be earmarked for fisheries conservation to ensure these
fees directly support other efforts outlined here.

In summary, this report lays out a sustainable path forward to increase pelagic harvests and enhance
livelihoods. By keeping incentives in mind as the process moves forward, there appears to be a solution
that is self-sustaining. Through enhanced market access created through improved MCS and
sanitation, Bermuda can realize great benefits from this segment of the blue economy.

Recommendation Roadmap

Step #1 - Increase Harvest of Pelagics

1 Through incentives and creating a larger market, ease the pressure on demersal stocks
Pilot anchored fishing aggregation devices (FADs) to test if they can support a more consistent

) catch of pelagic, specifically sushi quality tunas (larger than 60 pounds dressed; grade 2+), to
enhance both Commercial and Charter operators while allowing the expansion of market
opportunities in Bermuda and through export.

3 Pilot small scale longlining using small day boats and small longline reels to enhance job
creation and education of existing and future fishers.

4 Assess market opportunities based on quality and market prices

5 Improve fish handling to global best standard. Carry adequate ice, bleed, head, gut and pith fish
immediately upon landing and place in clean ice.
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Provide virtual auction through onboard data loggers that link to shoreside facility virtual
auction (or could be independent if shoreside facility does not gain traction)

#2 — Explore A Shoreside Facility for Exporting Fresh Tuna Loins

Provide incentives to land at a shoreside facility. Provide trip credit for fuel, ice and chandlery.
Run facility as a cooperative to provide annual or quarterly dividends to fishers. Provide

cooperative processing facilities and/or market stalls for fishers that still want to sell direct.
Provide rooms with audited Hazard Analysis Critical Control Point (HACCP) for export processing
) Create a catch validation system. Allow warden/enumerator/port sampler validation of catches.

Provide full electronic traceability of product and order routing/virtual auction.

Initial focus of the shoreside facility on the export of high value raw pelagics with low cost, lean
3 processing. If successful, explore other more energy intensive value add and freezing. As stocks
are assessed healthy, include processing of demersals for local consumption and value add.

#3 — Monitoring, Control, and Surveillance (MCS) Reform

One potential avenue is to develop a catch reporting software application that links to the
current commercial database and includes modules for private recreational, for-hire
commercial/recreational and commercial recording. Include catch by species and effort. Include
all data elements currently in reporting forms for commercial. For for-hire
1 commercial/recreational, add the number of patrons/anglers on each trip for catch per unit
effort (CPUE) purposes. Add sales prices to commercial forms. Add number of patrons to for-
hire forms. Add charter fee for charter form (lower priority). Other options to improve the catch
reporting system, without advanced technology requirements, are also worth further
investigation.
License all recreational anglers for hook and line fishing. Charge tourists the most for a 1-3 day
license; fee should be in the $20-$30 range. Think about licensing private resident boaters for a
small, or no, fee annually. Issue licenses to shore anglers for free or a small fee. Require that
everyone have a license in possession. This creates a sample frame for reporting control and

2
validation. License will be stored in catch reporting software application. Require residents to
report all catches and effort via the app or a web portal if they don’t have a smart phone.
Require reporting to be same day. Catch reporting software application would develop
statistically valid estimates of CPUE.

3 Change legislation or create public private partnership (PPP) so that license fees can be held

back from the general fund to be invested in management.

Use recreational license database as a sample frame for validation phone calls and estimation
of effort per person per unit of time (month, quarter, semi-annually, would not go with a longer

4 interval due to reporting bias). Use CPUE x total effort from validations to generate total catch
estimates. Validate and gather total effort through field intercepts or within the catch reporting
software. The option of conditioning license renewal to reporting.

Wardens can check licenses and catches periodically, or under a rigid sampling routine, to
5 enforce licenses and validate catch data. Will likely need to hire more wardens and/or port
samplers.
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Require shorter intervals for commercial catch reporting. Shorten to same day if possible. One
way to enforce is by requiring hail-in/hail-out tied to the logbook record. If a vessel fished that
day, they are subject to being validated. Could use electronic monitoring (EM) to determine
6 passively if they left the port and therefore belong to the pool of trips than can be validated. If
they are using the app for inventory, sales and marketing, they will be incentivized to do this
voluntarily if that is built into the app. Options which do not require app use are also worth
investigation.
Alternatively, consider requiring all landings, or at least all pelagic landings initially, to be
validated by landing at a check station. Check station could include shoreside facility, other
small stations around the island or a roving warden(s). It is highly recommended that if
shoreside facility is developed in concert with the recommendations, that all pelagics from the
longline (LL) and FAD fisheries be required to land at the facility or the transport truck that will
be required to service the other end of the island.

6a

Consider piloting EM for catch validation. If this is deemed too expensive, ban filleting at sea or
6b require identifiers be left on fillet for dockside validation of species. Banning filleting at sea
might drive more fishers to a shoreside facility also.

7 Require sales price data to be recorded in the logbook

8 Random port sampler/warden validation of all the commercial measures.

Most importantly, socialize options with stakeholders, and solicit alternatives. Together develop
the set of interventions that will work best for their operations at the lowest cost. There are
many options within these recommendations — hail-in/hail-out, official landing site/check-in

9 station, EM to trigger a reporting event, port sampling, etc. Not all have to be done, but some
combination will be needed. Technology aversions or challenges with scaling implementation
fleet-wide should be considered when selecting which options make the most sense for
Bermudian fishers.

10 Conduct outreach regarding changes; licensing and app usage.

Figure CF2: Bermuda Recommendation Implementation Plan
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FOR THE DEVELOPMENT OF BERMUDA'S BLUE ECONOMY DRAFT STRATEGY -
PHASE 1 REPORT:

OCEAN RENEWABLE ENERGY

Global Market Assessment + Local Economic Assessment + Industry Expert Analysis

EXECUTIVE SUMMARY

As Bermuda explores opportunities to address the island’s energy needs, it is imperative to explore
ocean renewable energy in addition to options on land. This chapter reviews ocean renewable energy
first through a broad global assessment of available technologies, and then in the specific context of
Bermuda, in order to consider which options best meet the island’s priorities while being both
technically and commercially viable today.

This assessment and analysis have resulted in the following recommended near-term actions for
Bermuda:

1. Implement a Feasibility Study for Offshore Wind: In line with its 2019 Integrated Resource Plan,
Bermuda should proceed with the initial implementation steps for a 60+ megawatt offshore
wind farm, which includes conducting a detailed feasibility study containing technical,
environmental, economic, and political components.

2. Floating Solar PV Over the Next Decade: Bermuda should next consider floating solar
photovoltaics (PV) as the highest potential resource option after offshore wind, and with
potential to be implemented together in the same location. Cost and technology
developments should be monitored prior to adoption.

3. Maintain Stakeholder Engagement in Monitoring Developing Technologies: Bermuda can
further capitalize on local marine energy resources by considering wave power, tidal power,
and ocean thermal energy conversion (OTEC) power as components of the long-term energy
mix. Maintain active stakeholder engagement as designated agencies monitor technological
milestones and collect environmental data in the short-term to confirm potential viability would
be the first step as these technologies are improving rapidly.

Offshore wind is likely the most near-term viable option for ocean renewable energy in Bermuda, given
its well-established record globally and the opportunity to tailor a specific solution to meet Bermuda’s
local conditions. For example, a floating option is likely better suited to Bermuda than an option that
is fixed to the sea floor. The resilience of the equipment itself is also an important consideration so
that it contributes to a more resilient overall electricity system in Bermuda, able to withstand and
recover quickly from external shocks.

Floating solar PV is also likely to be a good near-term option, as more projects are being deployed
globally in the marine environment (compared to the majority of floating solar projects today that are
located in freshwater locations). As costs continue to come down and the ability of marine-based
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floating solar is further demonstrated to be able to withstand regular saltwater conditions as well as
storm situations, this technology could provide a significant electricity resource in Bermuda.

Finally, other options such as wave power, tidal power, and ocean thermal energy conversion (OTEC)
have been tested so far in demonstration projects, but have very limited or no commercial deployment.
It is worth keeping a pulse on these technologies as they may continue to mature and see their costs
become more certain and competitive; the recommendation is for Bermuda to establish a diverse
committee to monitor these and any other potential options for ocean renewable energy that may
become good options for Bermuda in the future.
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FOR THE DEVELOPMENT OF BERMUDA'S BLUE ECONOMY DRAFT STRATEGY -
PHASE 1 REPORT:

BLUE TOURISM

Global Market Assessment + Local Economic Assessment + Industry Expert Analysis

EXECUTIVE SUMMARY

Although Tourism is not Bermuda'’s largest sector, it plays a major role in the economy, particularly as
it accounts for a significant portion (between 10%-20%) of employment. Like many destinations,
Bermuda'’s tourism industry has been severely impacted by COVID-19 due to travel restrictions around
the world. This Phase 1 report for the blue tourism chapter of Bermuda’s Blue Economy Draft Strategy
will lay out issues facing tourism in Bermuda and provide recommendations to grow tourism in an
economically and environmentally sustainable way over a 10-year horizon.

This Phase 1 report provides a global market assessment of the tourism industry. This provides the
context in which Bermuda — and the tourism industry around the world - finds itself. The outlook for
tourism as a whole in 2020 is particularly grim, with a projected 70% decline in international arrivals.
While projections for 2021 look more positive, it is clear that the industry as a whole will take years to
recover. Given Bermuda's reliance on cruise tourism, it is important to note that the cruise sector was
among the worst hit and will likely remain depressed for the next few years.

Tourism has a major impact on the environment through increased greenhouse gas emissions and
damage to the ocean and nearshore environment. Prior to COVID-19 there was a growing interest in
ecotourism (tourism practices that claim to limit negative impacts and/or support positive impacts on
the environment), but it remains to be seen what effect the pandemic will have on this trend.
Understanding and tracking this dynamic is important, as governments around the world, including
Bermuda, will need to balance policies that are intended to protect the environment with those that
encourage economic development as these are often seen as opposed to each other.

Prior to COVID-19, Bermuda'’s tourism sector was growing steadily and accounted for approximately.
5.3% of the GDP. However, Bermuda faces some unique challenges: highly seasonal tourism arrivals
(causing capacity constraints in the summer and overcapacity in non-summer months); reliance on a
few source markets (mostly the U.S. and Canada); a shortage of Bermudians willing to work in tourism;
an inefficient transport infrastructure; and the dominance of cruise passengers versus air passengers
(cruise passengers’ spend per day is around 10-15% of the spend of air passengers). Some of these
issues may not be relevant for the next two to three years, but they are inherently structural issues that
will reappear when the tourism sector reaches its ‘normal’ capacity post-COVID-19. Despite these
issues and the effect of COVID-19, some ‘bright spots’ appeared in the tourism sector in 2020,
including: the passing of new legislation to encourage more Superyachts to visit Bermuda; the
continuation of fishing tournaments and other sporting events; and the opening of the new airport.
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In order to enhance the Blue Economy as it relates to tourism, this report combines a global market
analysis and a local economic assessment to put Bermuda tourism realities and opportunities within
the global context. This, along with stakeholder interviews, has resulted in the development of three
major recommendations, highlighted below for further discussion and analysis:

1. Promote ‘Blue and Green’ tourism with the creation of a certification program. The intent of
this recommendation is to encourage activities that have positive effects for both the blue
economy and environment. This recommendation examines which activities should be
considered and how this investment could occur.

2. Update cruise head tax to reflect capacity constraints and destination control. This
recommendation considers changing cruise taxes to balance traffic in terms of when calls occur,
what types of ships call on Bermuda, and where they berth

3. Heighten visitor awareness of the environmental impact of tourism activities. This involves
building on successful education and awareness programs implemented elsewhere with
positive effects.
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AQUACULTURE FEASIBILITY ASSESSMENT UPDATE

The Waitt Institute engaged KPMG Advisory Limited (KPMG) to assess the financial feasibility (the
“Feasibility Assessment”) of an aquaculture operation to produce selected sustainable mariculture species.
The financial assessment considered five species:

* snapper (finfish),

e almaco jack (finfish),

* calico scallops (bivalve),

* lion’s paw scallops (bivalve) and

* pearl oysters (bivalve)
The five selected species were identified in the Bermuda Aquaculture Suitability Analysis (the “Suitability
Analysis”) report, authored by Dr. Samia Sarkis, as the most suitable native species taking into account the

species’ biological and culture requirements and performance (hatchery and farm), source of stock, market
demand, availability of suitable areas, potential production yield, and potential impact to the environment.

KPMG’s work is ongoing, but the below represents an update and summary of their preliminary findings.

As noted in the Suitability Analysis, “there is no precedent for commercial aquaculture in Bermuda however
previous experimental and pilot scale operations provided insight into the potential and challenges of
mollusc and finfish culture”. Hence, the objective of the engagement is to explore the financial feasibility
of aquaculture production of the five selected species on a commercial scale in Bermuda.

® Bermuda’s fish consumption per capita is approximately 2,925 metric tonnes per year, or
~42kg per capita. This is nearly double the consumption per capita in Canada, USA, and UK.
Higher fish consumption in Bermuda is largely attributed to Bermuda’s tourism sector

* Population growth and consumer preferences have increased the demand for fish globally,
which has largely been met by the expansion of aquaculture (rather than traditional fisheries.

* Local fresh fish commands a premium price at grocery stores and restaurants. Restaurants are
a significant buyer of fresh local and imported ‘fresh’ fish. Restaurateurs’ views suggest that the
demand for local fresh fish, broadly, is greater than supply.

Demand
Based on the information collected, the following demand assumptions were developed:

* Production levels were set at approximately the level of current demand for the four species
intended for consumption (finfish and scallops), and an estimate of three thousand oysters for
the production of pearls

* The potential for export sales were not considered owing to:
* high production costs relative to competitor jurisdictions,
* additional costs necessary to export products,
¢ lack of export facilities, and
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* limited suitable space available on land and in surrounding waters to develop such
export facilities.

Culture techniques

The level of production, operating costs, and capital expenditure is largely informed by the culture
techniques used and was refined with the input from Dr. Sarkis and the Department of Natural Resources
and Environment.

Based on the information collected the following assumptions were used to develop the capital and
operating expenditure of aquaculture production of the five species singly or in combination.

* Bivalve species cultured on 100m longlines in the ocean. A land-based hatchery would be
required to facilitate the production of these species before being transferred onto longlines
in the ocean.

* Finfish species could be cultured using land based recirculating aquaculture systems (RAS).
This could be a partially closed system or a fully integrated closed system.
* Producing only native species limited culture and production options.

KPMG's approach to data collection included desk-based research and consultation with Dr. Sarkis to
develop high level estimates of the fixed and variable costs associated with producing the selected species.
The model projects revenue and expenditures over a 10-year period and is intended to be used as a tool
to produce initial estimates of cash flow.

Using the assumptions developed, multiple production scenarios with a mix of species indicated a net
negative cash flow after considering capital expenditure. The primary financial drivers were:

* High levels of capital outlay and production costs in Bermuda
e Small market size (~65,000 people plus tourists) limited the economies of scale that could be
achieved.

Notwithstanding that the results of the financial assessment were net negative, the development of the
model, scenarios, extensive discussions with Dr. Sarkis and others, have resulted in insights which may be
helpful in developing future aquaculture business models for Bermuda. These insights are summarized
below:

Species selection

* The Suitability Analysis was limited to native species which were optimal from biological and
environmental considerations. If the production system is a closed land-based system, there
may be potential for culturing non-native species, which may generate better cash flow by
expanding product diversity and opportunity for export.

* Adifferent product mix could reduce production costs.
Price

* Net profit per kg of production is sensitive to both the market price and level of demand
assumed.

Market demand
* [t is difficult to predict whether customers will be attracted to the social mission of a local
cultured/farmed product but global trends indicate the market is growing.

e There was insufficient information to assess growth potential of a locally cultured/farmed
fish product which could be of superior quality or distinguished in the market as unique to
Bermuda.

* Another challenge in relation to demand is the bifurcation between cultured products that
could potentially be sold at retail prices versus wholesale prices. While some are of the view
that a locally sourced/farmed product could attract a premium, it is unlikely that all sales would
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be in line with current retail prices in supermarkets and restaurants. Therefore, the model
assumes that the average price per kg would be below current retail prices.

In terms of pearl oyster farming, there would be some interest based on discussions held
with various local jewelers. However, there is uncertainty as to whether a Bermuda cultured
pearl could be marketed and sold successfully in the local market alone, and what the level of
demand would be and at what price.

Growth potential

Revenue growth (i.e. selling more product) is limited by the level of demand in the local market
and the availability of suitable space for aquaculture in Bermuda, particularly with the bivalves
cultured in the ocean, but also the space available for land based finfish culture.

High production costs

Bermuda is a high cost jurisdiction and therefore the associated operating costs are significant.
Operating costs for finfish are higher given the costs associated with importing fingerlings,
feed, and electricity usage of RAS. However, finfish yield the lowest cost per kg of production
on a standalone basis, given the higher level of demand assumed in the model.

Social investment

Capital

The possibility of a portion of the costs being offset by social investment, grants, charitable
donations, Government incentives or contributions, has not been explored or factored into
the analysis.

Other potential benefits generated from a commercial aquaculture operation (e.g., employment
creation, improving the balance of accounts, preserving fishing culture, strengthening tourism
and food security) could contribute to the value of aquaculture to Bermuda’s economy,
which are outside the scope of this report. Potential negative factors, such as the impact on
fisherman (e.g. competition, livelihood) are also outside the scope of this report. Applying
a methodology which quantifies negative and positive economic, social and environmental
impacts in a common financial metric may produce a different result.

investment

KPMG factored in a 30% additional cost assumption on all capital expenditure items for
shipping to Bermuda and freight and installation. However, KPMG have assumed import duty
would be nil.

There is a significant upfront capital cost associated with finfish aquaculture irrespective of the
culture technique used (offshore cages versus on-land recirculating systems). During KPMG’s
research, it has been difficult to obtain data in relation to the costs of a recirculating aquaculture
system.

Synergies and economies of scale

Synergies for fixed costs were assumed. For example, savings in relation to the number of
staff that could operate the facility and rent for a land-based facility. However, aquaculture
for finfish and bivalves are very different operations, thereby limiting the potential overlap in
operational costs.
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1. Foreword

Walter H. Roban, JP, MP
Deputy Premier, Minister of Home Affairs

Beginning in the early 1600s with the protection of native sea turtles,
Bermuda has a rich history of managing its ocean resources to preserve
marine biodiversity, both for intrinsic and socioeconomic values. Over
the centuries, Bermudians have come to rely on the ocean for their food,
livelihoods, shipping, tourism, climate resilience, and recreation, making
protecting this resource even more vital to the survival and prosperity of
the island and its citizens.

In 2010, the Government of Bermuda articulated a vision for Bermuda'’s
marine environment in the report A Strategy for the Sustainable Use
of Bermuda’s Living Marine Resources. This document included a
commitment to integrated planning for Bermuda’s marine waters that
involved all of Government and stakeholders in its development and
|m|o|ementation. We knew then that a Marine Spatial Plan (MSP) would
help us optimise and sustainably manage our best asset—the ocean.
In 2019, we partnered with the Waitt Institute and the Bermuda Institute of Ocean Sciences
(BIOS) to achieve this commitment, forming the Bermuda Ocean Prosperity Programme (BOPP).
Since that time, our commitment led to creating the Blue Prosperity Plan, which includes:

* A Marine Spatial Plan to preserve 90,000 square kilometres (50,000 square miles)
of Bermuda’s waters within fully protected, no-take fisheries replenishment zones;
and

* A Blue Economy Strategy to sustainably develop, manage, and improve
ocean industries.

It is my pleasure to present Bermuda’s Marine Spatial Plan. It represents the input of voices
from across the island, including:

e Citizens who took the time to share their feedback on how they use and value their ocean
spaces;

e Community representatives that participated in hours of Ocean Village stakeholder
conversations;

¢ A dedicated Steering Committee that guided the MSP’s development; and,
* A committee of local scientists providing their technical advice to the process.

This MSP is truly Bermuda’s plan to achieve the highest standard of marine protection while,
at the same time, ensuring economic resilience. The MSP provides a new management system
for Bermuda’s Exclusive Economic Zone, with the Department of Environment and Natural Resources
as the coordinating authority responsible for its implementation. This is not a one-time plan; it will be
revised as needed to reflect changes in current scientific information, economic and social priorities,
and environmental conditions. The overall goal of the MSP is to maximise the benefit to Bermudians
and minimise negative environmental impacts, resulting in enhanced ecosystem health, which will
support a thriving Blue Economy through sustainable growth and improved livelihoods.

This plan would not have been possible without the dedicated efforts of our partners at BOPP, including
members of the Steering Committee, who worked hard to make this an open and inclusive process.
I'd also like to thank individuals from the Department of Environment and Klatural Resources, BOPP's
Science Committee, and the Bermuda Institute of Ocean Sciences for their valuable scientific and
technical contributions to the plan. Finally, | extend my gratitude to all Bermudians who committed
to creating this plan, including representatives of the Ocean Village stakeholder groups and the
hundreds of individuals who responded to the Ocean Use Survey—which were integral in the modelling
and decision-making process. Your contributions helped to ensure this plan benefits Bermuda today
and will help secure the island’s prosperity well into the future.

| invite you to share in this lasting legacy of sustainability and economic growth for Bermudians
for generations to come.

Walter H. Roban, JP. MP
Deputy Premier and Minister of Home Affairs
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2. Introduction

In 2010, the Government of Bermuda released A Strateqy for the Sustainable Use of Bermuda’s Living
Marine Resources. This Strategy articulated a long-term vision for Bermuda'’s marine environment and
called for the creation of a Marine Spatial Plan (MSP) to manage Bermuda'’s marine waters.

Marine spatial planning is a public process that uses the best available information about the
natural environment and human uses to make informed decisions about how to manage the ocean.
Human activities are given spatial and temporal designations to achieve ecological, economic,
and social objectives.

A Marine Spatial Plan aims to find the right balance of industry and development, while protecting
the environment and marine resources for future generations.
There are numerous benefits for local ecosystems and to Bermuda residents. They include:

® Long-term sustainable management and conservation of marine resources for a healthy
and productive ocean.

* Economic growth leading to improved livelihoods and job opportunities for
future generations.

* Minimising conflicts of interest through extensive stakeholder input and use of the best
available data.

* A transparent and adaptive process providing a greater certainty for ocean users.

This MSP aims to build upon Bermuda’s robust history of marine conservation in order to improve
the use of the ocean for present and future generations. It includes maps and an associated
management plan. This MSP, along with the Blue Economy Strategy, together form a Blue Prosperity
Plan that will enable Bermuda to move toward its ecological, social, and economic objectives.

THIS FIRST DRAFT of Bermuda’s MsP provides the background and an overview
of the processes that guided its development. It describes how involvement from various
resident member organisations, local scientific institutions, ocean stakeholders, and the general

public guided key decisions in the MSP’s formation. It also describes how this First Draft MSP
will be turned into a Final Draft MSP through an extensive public consultation process leading
to the eventual formal adoption by the Government of Bermuda.
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Provide Your Feedback

As part of the public consultations, we are seeking feedback from ocean stakeholders and the general public on
marine spatial planning materials, specifically:

1. Bermuda’s proposed Marine Protected Area (MPA) network:
a. Does the proposed offshore network adequately consider the environment and stakeholder needs?
b. Does the proposed nearshore network adequately consider the environment and stakeholder needs?
c. What are the outcomes you would like to see from the implementation of Marine Protected Areas?

2. Potential Use Areas:

a. The MSP provides maps that are potential areas for consideration for renewable energy projects or
habitat restoration projects. These maps are not legally binding and are only meant to be one point of
information in the decision process. Do you have any concerns or suggestions regarding the development
of renewable energy projects and/or habitat restoration?

3. Non-Spatial Objectives:
The MSP provides a list of non-spatial objectives. These are activities or processes that will: support MSP
implementation and management and address future management needs identified in the MSP process.

a. Are there any aspects that you would like to see addressed in the implementation of the non-spatial
objectives?

b. Do you have any suggestions for activities / actions that have not been addressed?

For full details on how you can participate in the public consultation process and provide feedback, please see
Section 3.6. Next Steps.

Provide your feedback on the Bermuda Citizens Forum beginning 12*% September, 2022. Learn more at
bermduaoceanprosperity.org.
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3. Background & Overview

In April 2019, Cabinet authorised the Ministry of Home Affairs to enter into a formal collaborative
agreement with the Waitt Institute (on behalf of the Blue Prosperity Coalition) and the Bermuda
Institute of Ocean Sciences (BIOS) to develop and implement a Blue Prosperity Plan for Bermuda.
The collaborative agreement aligns with the goals in Bermuda’'s A Strategy for the Sustainable Use
of Bermuda’s Living Marine Resources and is articulated in a Memorandum of Understanding (MOU)
signed in June 2019 establishing the Bermuda Ocean Prosperity Programme (BOPP). The MOU
provides 30-months’ for the development and adoption of:

* An enforceable Marine Spatial Plan
for Bermuda's waters that designates

at least 20% of Bermuda’s 'mari.ne Marine Protected Area (MPA):
waters as fully-protected fisheries a clearly defined geographical
replenishment zones, also known as space, recognised, dedicated, and
marine protected areas (MPAs), and mar)aged through legal means to
achieve the long-term conservation
e A Blue Economy Strategy to assist of nature, with associated
Bermuda with the diversification of ecosystem services and cultural
its national revenue and strengthen values.

the sustainable wuse of ocean
resources for economic growth,
improved livelihoods and jobs, and
continued ecosystem health.

The MOU further commits to improving fisheries management, where appropriate, and partnering
with stakeholders to support Bermuda'’s fisheries goals through consultations, scientific research, and
economic analyses. The overall project commitment is five years, with the second 30-month phase
focused on increasing capacity for implementation of both the MSP and Blue Economy Strategy,
as well as continuing work on fisheries management.

3.1. LONG-TERM VISION

Bermuda’s vision for its marine areas is to ‘encourage a sustainable and economically viable fishing
industry, promote healthy marine ecosystems, and ensure that the interests of all those who have
a stake in the marine environment are represented."

Bermuda’s MSP supports this vision by outlining a plan to sustainably manage resources and protect
20% of Bermuda’s waters as fully protected MPAs. This will result in enhanced ecosystem health,
which will support a thriving and more resilient ocean-based economy while reducing user conflicts.

3.2. WHY ARE MPAS IMPORTANT?

Fully protected MPAs confer a variety of socioeconomic and environmental benefits for the local
communities in which they are established. These include both market benefits (relating to goods
or services that are bought and sold, such as tourism and fisheries) and non-market benefits (such
as the value people place on the habitat/organisms being protected). Nearshore MPAs can help
protect critical habitat types (e.g., nursery grounds or ecologically significant areas), retain or establish
connectivity between habitats, and restore or preserve target species, while large-scale offshore MPAs

1 Challenges due to the COVID-19 pandemic have resulted in an extension of the initial 30-month phase of plan
development and adoption.
2 A Strategy for the Sustainable Use of Bermuda’s Living Resources, pg 1

3 Davis, K. J., Vianna, G. M. S., Meeuwig, J. J., Meekan, M. G., and Pannell, D. J.. 2019. Estimating the economic
benefits and costs of highly-protected marine protected areas. Ecosphere 10( 10):e02879. 10.1002/ecs2.2879
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can help protect whole features (e.g., seamounts, submarine canyons) and support the conservation
and management of highly mobile species (e.g., tuna).* The success of MPAs is dependent
on their placement within a larger MPA network that incorporates adequate management, monitoring
and enforcement.® Thus, MPAs that are a component of a scientifically based, well-designed
and implemented program are important to help provide for a healthy and resilient ecosystem.

The positive impacts of MPAs on fisheries have been well-documented, particularly in fully protected
(no-take) MPAs, which are considered the “gold standard” for conservation. Support for fully
protected MPAs can be motivated by the desire to address overfishing, conserve fish diversity and
abundance, and enable recovery and restoration of fish stocks.® Meanwhile, fully protected MPAs
yield significantly higher densities of fishes within their boundaries, support higher fish biomass, and
report an increased abundance of higher trophic-level species.”8? Fully protected MPAs have also
been shown to be effective tools to safeguard and recover stocks of highly-migratory pelagic fishes
and spiny lobster.'0"

One of the most well-documented positive influences of fully protected MPAs on fisheries is “the
spillover effect,” in which there is a net export of larvae, as well as juvenile and adult individuals, from
the MPA into adjacent fishing areas. In some locations, this effect has been seen within five years
of the establishment of the MPA."> A meta-analysis of 44 fully protected MPAs found an average
of a 23% increase in species richness (diversity) and a fourfold increase in catch per unit effort, which
is an indirect measure of stock abundance.’ This analysis showed the same MPAs demonstrate an
increased resilience—or ability to recover—from natural environmental disturbances, such as hurricanes
and heat waves. Similar studies have shown that, in fully protected MPAs, individual organism size
increases by an average of 28%, which translates to female organisms that release higher-quality
eggs, thereby increasing the survival potential of juveniles.™

Fisheries are not the only industry to benefit from the establishment and careful management of MPAs.
The tourism industry and tourism-related local businesses (e.g., hotels, restaurants) report seeing
increased revenues and job opportunities from the designation of an MPA, particularly when this
is paired with a comprehensive Blue Economy strategy. While there is an economic benefit gained
in the short period surrounding the establishment of the MPA (referred to as “the designation effect”),
positive impacts on the tourism industry show sustainability in the longer term.™

4 Ceccarelli, D. M., Davey, K., Jones, G. P, Harris, P. T., Matoto, S. V., Raubani, J., & Fernandes, L. (2021). How to Meet New Global
Targets in the Offshore Realms: Biophysical Guidelines for Offshore Networks of No-Take Marine Protected Areas. Frontiers in
Marine Science, 920.

5 Hall et al. 2021. Partially protected areas as a management tool on inshore reefs. Rev Fish Biol Fisheries.

6 Turnbull, J.W.,, Johnston, E.L. and Clark, G.F. (2021), Evaluating the social and ecological effectiveness of partially protected
marine areas. Conservation Biology, 35: 921-932. https://doi.org/10.1111/cobi.13677

7 Lester, SE & Halpern, Benjamin. (2008). Biological Responses in Marine No-Take Reserves versus Partially Protected Areas. Marine
Ecology-progress Series - MAR ECOL-PROGR SER. 367. 49-56. 10.3354/meps07599.

8 Eva C. McClure, Katherine T. Sievers, Rene A. Abesamis, Andrew S. Hoey, Angel C. Alcala, Garry R. Russ. Higher fish biomass
inside than outside marine protected areas despite typhoon impacts in a complex reefscape. Biological Conservation. Volume 241,
2020. https://doi.org/10.1016/j.biocon.2019.108354.

9 Rojo I, Anadén JD, Garcia-Charton JA (2021) Exceptionally high but still growing predatory reef fish biomass after 23 years

of protection in a Marine Protected Area. PLOS ONE 16(2): €0246335. https://doi.org/10.1371/journal.pone.0246335

10 Kristina Boerder, Laurenne Schiller, Boris Worm. Not all who wander are lost: Improving spatial protection for large pelagic
fishes. Marine Policy, Volume 105. 2019. Pages 80-90. https://doi.org/10.1016/j.marpol.2019.04.013.

11 Lenihan, H.S., Gallagher, J.P,, Peters, J.R. et al. Evidence that spillover from Marine Protected Areas benefits the spiny lobster
(Panulirus interruptus) fishery in southern California. Sci Rep 11, 2663 (2021). https://doi.org/10.1038/s41598-021-82371-5

12 Roberts, C. M., Bohnsack, J. A., Gell, ., Hawkins, J. P, & Goodridge, R. (2001). Effects of marine reserves on adjacent fisheries.
science, 294(5548), 1920-1923.

13 Worm, Boris, et. al. Impacts of biodiversity loss on ocean ecosystem services. Science 314, 787 (2006). DOI: 10.1126/
science.1132294

14 Cooney, M., Goldstein, M., & Shapiro, E. (2019). How Marine Protected Areas Help Fisheries and Ocean Ecosystems.
Washington: Center for American Progress.

15 Shone, M. C., Espiner, S., & Stewart, E. J. (2016). Examining the designation effect of marine protected areas:

The case of Akaroa, New Zealand. Tourism in Marine Environments, 12(1), 1-15.

16 Lemelin, R. H., & Dawson, J. (2014). Great expectations: Examining the designation effect of marine protected areas in coastal
Avrctic and sub-Arctic communities in Canada. The Canadian Geographer/Le Géographe Canadien, 58(2), 217-232.
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Tourists have reported the existence of an MPA as having influenced their holiday destination; this
is particularly true in locations with high biodiversity."” Tourism, and particularly dive tourism, frequently
exceeds the foreign currency value of fisheries in many countries with MPAs, but visitors need
assurance that activities are being conducted with verifiable sustainability (e.g., a “green certificate”).'
In a social survey of visitors conducted at both partially protected and fully protected MPAs, there
were twice as many SCUBA divers and 3.5 times as many snorkelers at the fully protected MPAs,
indicating a significant tourism potential in areas that are clearly designated as fully protected.’ Other
communities have chosen a bottom-up governance and actively engaged community stakeholders
to develop “eco-tourism” initiatives that create jobs and raise the visibility of the MPA in the country’s
tourism campaigns.?°

Beyond the market benefits, there are non-market benefits which cannot, and should not,
be discounted. Some individuals are willing to preserve marine ecosystems for the inherent value
of the environment, or to protect specific organisms, such as sea turtles or coral.?’ Others see the range
of ecosystem services provided by certain habitat types, such as the shoreline protection conferred
by reef and mangrove ecosystems, and recognise the value in creating an MPA to conserve these
services.?? On a broader scale, MPAs offer unique opportunities for education and research about
the marine environment and the culture, history, and heritage of the areas they protect.

3.3. WHO IS INVOLVED IN CREATING THE MSP?

Marine spatial planning is an iterative process that calls for extensive consultation with marine
stakeholders. Bermuda’s MSP is no different, with multiple phases of consultation, each with various
mechanisms for engagement.

At the outset, Bermuda committed to involve stakeholders through an engagement goal and a public
education campaign.

Engagement Goal—Constructively engage the general public and marine stakeholders
in BOPP processes. The result should be a practical and effective Blue Economy Strategy
and MSP that meet the objectives outlined in the MOU, consider and respond to stakeholder
feedback, and create a sense of responsibility for the sustainable monitoring and management
of Bermuda’s marine waters for all Bermudians.

Public Education Campaign—Interested persons are invited to participate in BOPP through
workshops, lectures, targeted meetings and events, web updates using online tools,
one to one meetings, stakeholder meetings, publications, media coverage, questionnaires
and surveys, newsletters, and social media.

Stakeholder engagement and feedback in all aspects of MSP development and implementation
is acknowledged as a critical component to its success, and BOPP is committed to:

1. Involving interested individuals early in the decision-making process and consulting
stakeholders in draft creation.

17 Haines, R., Verstraeten, Y., Papadopoulou, L., Hattam, C., Pantzar, M., Russi, D., ... & David, M. (2018). Study on the Economic
Benefits of Marine Protected Areas. Publications Office of the European Union.

18 Kenchington, R. A., Ward, T. J., & Hegerl, E. J. (2003). The benefits of marine protected areas. Department of the Environment
and Heritage.

19 Turnbull, J.W., Johnston, E.L. and Clark, G.F. (2021), Evaluating the social and ecological effectiveness of partially protected
marine areas. Conservation Biology, 35: 921-932. https://doi.org/10.1111/cobi.13677

20 Jones, P, Murray, R., & Vestergaard, O. (2017). Marine Protected Areas: Securing Benefits for Sustainable Development-
Frontiers 2017: Emerging Issues of Environmental Concern. Frontiers 2017: Emerging Issues of Environmental Concern, pp. 36-45.
21 O'Connor, E., Hynes, S., & Chen, W. (2020). Estimating the non-market benefit value of deep-sea ecosystem restoration:
Evidence from a contingent valuation study of the Dohrn Canyon in the Bay of Naples. Journal of Environmental Management,
275, 111180.

22 Pakalniete, K., Ahtiainen, H., Aigars, J., Andersone, |., Armoskaite, A., Hansen, H. S., & Strake, S. (2021). Economic Valuation
of Ecosystem Service Benefits and Welfare Impacts of Offshore Marine Protected Areas: A Study from the Baltic Sea. Sustainability,
13(18), 10121.
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2. Engaging with stakeholders directly affected by BOPP objectives at the appropriate
time with effective methods.

3. Being adaptable and flexible regarding methods necessary for stakeholder consultation.
4. Respecting the diversity of people, needs, and lifestyles.

5. Ensuring clarity regarding the purpose of any consultation and informing stakeholders
how their provided information will be utilised.

6. Making documents publicly available.
7. Communicating clearly and avoiding jargon terms and phrases.
In addition, governance structures were adopted to ensure a Bermuda-led process.

Steering Committee

A Steering Committee comprising Bermudian entities is responsible for making key decisions that
drive the MSP process forward. Key responsibilities include the consideration of stakeholder input,
the approval of the guiding Principles, Goals, and Objectives (PGOs) and design criteria for the MSP,
and the recommendation to Cabinet to approve the Draft MSP for stakeholder consultation.

The Steering Committee is composed of representatives from the following organisations:

* Bermuda Business Development Agency

* Bermuda Economic Development Corporation
e Bermuda Institute of Ocean Sciences

* Bermuda Shipping and Maritime Authority

e Bermuda Tourism Authority

e Commericial Fisheries Council

* Department of Economic Development

e Department of Energy

* Department of Environment and Natural Resources
¢ Department of Marine and Ports

* Department of Planning

* Department of Workforce Development

e Environmental Authority

* Estates Section, Ministry of Public Works

e Historic Wrecks Authority

* Marine Resources Board

e Regulatory Authority

Science Committee

A Science Committee comprising local and international scientific experts provides technical
advice and scientific data to support the Steering Committee in their decision-making process.

The Science Committee is composed of the following representatives:

e Choy Aming, Bermuda Shark Project
* Dr. Nick Bates, Bermuda Institute of Ocean Sciences
* Dr. Annie Glasspool, Bermuda Environmental Consulting

e Dr. Gretchen Goodbody-Gringley, Bermuda Institute of Ocean Sciences & Central
Caribbean Marine Institute

¢ Dr. Rod Johnson, Bermuda Institute of Ocean Sciences
e Dr. Kevin Mayall, Locus Consulting Group.

* Dr. Sarah Manuel, Department of Environment and Natural Resources,
Bermuda Government

* Dr. Thad Murdoch, Bermuda Reef Ecosystem Assessment and Mapping
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* Dr. Joanna Pitt, Department of Environment and Natural Resources,
Bermuda Government

e Dr. Phil(yope Rouja, Department of Environment and Natural Resources,
Bermuda Government

e Dr. Samia Sarkis, The Living Reefs Foundation, Bermuda
* Mandy Shailer, Department of Planning, Bermuda Government

* Dr. Geoff Smith, Department of Environment and Natural Resources,
Bermuda Government

e Dr. Robbie Smith, Bermuda Aquarium, Museum and Zoo, Department of Environment
and Natural Resources, Bermuda Government

* Dr. Tammy Warren, Department of Environment and Natural Resources,
Bermuda Government

Ocean Village

The Ocean Village includes stakeholders in Bermuda that have a specific interest and perspective
regarding Bermuda’s ocean environment. The role of the participants in the Ocean Village is
to act as representatives of ocean interests to ensure that the needs and perspectives of Bermuda’s
communities, industries, and ocean users are addressed in the MSP. The perspectives of Ocean
Village participants help to guide key decisions including the PGOs and the development of ocean-
use heatmaps that guide the placement of MPAs. Further consultations with the Ocean Village will be
made when the First Draft MSP is available for public consultation.

Ocean Village sectors include:

* Aquaculture (Mariculture)

¢ Commercial Fishers

¢ Diving, Snorkeling, and Swimming

® Passive Recreation and Conservation

¢ Recreational Fishers

* Tourism, Boating, and Sports

e Utilities, Infrastructure, and Development

* Wastewater and Pollution Management

The General Public

For the MSP to be truly shaped by community input, the general public has been asked to provide
input at various stages of the MSP process. From September 2020 to February 2021, BOPP conducted
an Ocean Use Survey and gathered information from 1,488 respondents to better understand
how Bermudians use the ocean and which areas are most valuable to them. They were also invited
to provide input into the PGOs through an online questionnaire or through participation in the Ocean
Village. Further consultations will be conducted when the First Draft MSP is made available for public
consultation.

Others

Other scientists and technical experts also shared their time, knowledge, and data with BOPP
to feed into the MSP process and ensure high-quality outputs. They include:

¢ Nellie Brylewski, formerly Bermuda Institute of Ocean Sciences

* Dr. Letizia Campioni (and collaborators), Principal Investigator of the Bermuda Petrel Bio-
Monitoring Project, Marine and Environmental Sciences Centre, Instituto Universitério,
Lisbon, Portugal

e David Gumbs, Director, Islands Energy Program, Rocky Mountain Institute

e Tim Noyes, Research Specialist, Bermuda Institute of Ocean Sciences

e Dr. Christy Pattengill-Semmens, Reef Environmental Education Foundation, Florida, USA
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3.4. THE MSP PROCESS
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3.5. PRINCIPLES, GOALS, AND OBJECTIVES

Background and Development

The Principles, Goals, and Objectives (PGOs) outlined in the following sections were designed
to define the purpose and desired results of Bermuda’s MSP.

The principles set the tone of the MSP and provide high-level guidance regarding its intrinsic nature.

The goals are high-level, aspirational statements with specified, measurable objectives that collectively
identify the desired outcomes of the MSP.

Extensive input was gathered through an online public survey in 2020, with most of the feedback
provided through the Ocean Village.

Discussions took place over a four-month period, during which Ocean Village participants dedicated
70 cumulative hours to providing input. The Steering Committee reviewed stakeholder input
on the draft PGOs over the course of four 2-hour meetings in spring 2021. In doing so, the Steering
Committee discussions focused on considerations for the MSP such as practicability, anticipated
benefits, applicability, and the ability to strengthen current marine priorities, including a thriving and
sustainable blue economy. All received comments are saved for the record and future consideration.
The resultant PGOs are listed in the following sections.

Roadmap for the PGOs Development

Principles

The MSP is guided by a set of principles that: (a) determine the nature and characteristics of the MSP
process; and (b) reflect the results to be achieved. Principles do not stand by themselves, but are
reflected throughout the MSP process and in the goals and objectives identified later.
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Goals and Objectives

A goal is a statement of general direction or intent. These are high-level statements of the desired
outcomes that the MSP hopes to achieve. Goals are intended to be broad and abstract, and are
differentiated from objectives in that they cannot be measured. Each goal has associated objectives,
with measurable outcomes, that define how it will be achieved.

An objective is a statement of desired outcomes or observable behavioural changes that represent
the achievement of a goal. Objectives are concrete, detailed, focused, and well-defined outcomes
of the MSP. They are achievable with a reasonable amount of effort and resources, and contribute
to a desired goal. Importantly, objectives are measurable, and time bound.

Spatial objectives relate to, occupy, or otherwise have the character of physical space. They aim
to define specific locations where human activities can be permitted, restricted, or enhanced.

Non-spatial objectives are activities or processes to be achieved during the development of the
MSP and after the MSP is adopted in order to support its implementation and management, as well
as address future management needs identified in the MSP process.

List of Organisational Acronyms

BDA Bermuda Business Development Agency

BEDC Bermuda Economic Development Corporation

BIOS Bermuda Institute of Ocean Sciences

BOPP Bermuda Ocean Prosperity Programme

BNT Bermuda National Trust (Observer)

BREAM Bermuda Reef Ecosystem Assessment and Monitoring

BSMA Bermuda Shipping and Maritime Authority

BTA Bermuda Tourism Authority

BZS Bermuda Zoological Society

CFC Commercial Fisheries Council

DOED Department of Economic Development

DOE Department of Energy

DENR Department of Environment and Natural Resources
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DOP Department of Planning

DOPB Department of Public Lands and Buildings
EA Environmental Authority

ECO Environmental Coalition

ES Estates Section, Ministry of Public Works
HWA Historic Wrecks Authority

M&P Department of Marine and Ports Services
MRB Marine Resources Board

OECD Organisation for Economic Co-operation and Development
RA Regulatory Authority

W&E Department of Works and Engineering

THE FOLLOWING TABLE shows the approved goals and objectives for Bermuda’s MSP. To guide
implementation of the non-spatial objectives, the BOPP Steering Committee will identify a lead,
a list of those Government ministries and/or departments that should be consulted, and a timeline
for completion. The current content for the non-spatial objectives is provisional, and in some cases,
is “to be determined” or incomplete. Each one will be revisited and finalised by the BOPP Steering
Committee prior to MSP adoption. Stakeholders can expect revisions to these objectives as part
of the MSP management plan development and completion.

Goals and Objectives

OBJECTIVE

Facilitate
sustainable
commercial and
recreational What Lead Consult | Timeline

fisheries

Develop a licensing structure which will
| allow for better monitoring of reported
Non-Spatial | catches. This will lead to better reporting

Objectives | 45 it relates to quotas and better CFC DI\EELEI 2024
management of fish stocks to ensure
sustainable commercial and recreational
fisheries.
11 | Background & Overview | Bermuda DRAFT Marine Spatial Plan, 2022



Preserve areas
of historical and
cultural importance

OBJECTIVE

What Lead Consult  Timeline

Non-Spatial
Objectives

Identify and What Lead Consult | Timeline
evaluate the
environmental,
economic, cultural, Develop and adopt the legal framework
and social impacts for regulating and managing activities DOPB,
of all proposed and development within the marine DOE,
. L . . . . DENR,
marine activities environment, including statutory provisions DOP DOED, 2022
and developments, for evaluating impacts of all proposals BEDC,
and require Non-Spatial and requiring Environmental Impact MRB
Environmental Objectives |Assessments for certain proposals.
Impact
Assessments
as outlined in
the MSP Legal Develop a Strategic Environmental DOPB
Framework Assessment to establish the decision- DENR, !
. L . DOE, ES, 2024
making criteria and process for certain DOP MRB
types of development proposals.
What Lead Consult  Timeline
Suboort Design a streamlined, integrated, one-stop CFC, BDA,
Supp permitting system for maritime tourism DOED BEDC, 2023
environmentally )
. businesses. MRB
sustainable
marine and
maritime tourism
that promotes
soci.-fl justice Integrate sustainable, equitable blue
equity, inclusion, | Non-Spatial tourism pollgles and actions into the_ BTA BDA, MRB 2023
innovation Objectives implementation of the Bermuda National
and economic Tourism Plan.
opportunities for
Bermuda's people
Promote educational materials that
enhance awareness about environmentally
friendly coastal maritime tourism practises BTA BZS,MRB 2024
(e.g., watercraft handling around sensitive
areas, best practises for SCUBA diving,
etc.).

12 |

Background & Overview |  Bermuda DRAFT Marine Spatial Plan, 2022



Support maritime
infrastructure
needs

Non-Spatial
Objectives

Evaluate the
feasibility of
Integrated
Resource Plan
(IRP)-proposed
marine renewable
energy solutions
taking into
account economic,
environmental, and
cultural impacts

Non-Spatial
Objectives

OBJECTIVE

What Lead Consult | Timeline
Lead a feasibility study that evaluates
the benefits and challenges (including
insurance considerations and cost) for
the gradual removal of abandoned DOPB
and unregistered moorings, and the M&P MRB ! 2023
changeover or installation of eco-friendly
swing moorings, including public use
moorings in environmentally sensitive
areas commonly used for recreation.
Lead the creation of a study that assesses
potential sea level rise and other climate DOP
change impacts (rising temperatures, Mini;t
storm frequency and precipitation), Cabinet, of Pubrl}i/c
including possible adaptation plans, on the | with the Works
airport, bridges, causeways, commercial support of DOPB' 2024
wharves, ferry docks, fuel docks, marinas, | the Disaster DENRI
boatyards, BELCO power station, and Coordinator DOE !
beaches, updating and expanding on the M&P, MRB
Smith Warner (2004) and National Trust !
(2008) reports.
Conduct a survey of current marina
operators, yacht clubs and the Bermuda
Tourism Authority to inquire on current M&P Blgg BDA, 2023
capacity, anticipated demand and any
plans for expansion.

What Lead Consult
Contribute to a Strategic Environmental
Impact Assessment as part of this MSP
. . . . DENR,
to establish the decision-making criteria DOP
and process for marine renewable energy ~ RA DOP’B
development proposals by December DOE '

2022. Note: Should reference the RA’s Bulk
Generation Procurement Rules found here.

Timeline

2023
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Facilitate the
development
of responsible,
environmentally
and economically
sustainable
mariculture*

*Mariculture is the
cultivation of fish or
other marine life for

food.

Facilitate effective
enforcement
within the marine
environment

OBJECTIVE

Non-Spatial
Objectives

Non-Spatial
Objectives

What Lead Consult | Timeline
Lead a research project on the economic
feasibility/viability of mariculture in
Bermuda by 2023 and pr‘oduce a guidance DENR |BIOS, MRB| By 2025
document regarding environmental,
social and economic considerations for
mariculture in Bermuda.
Develop legislation and policy to create
a framework to enable mariculture in DENR | M&P, MRB | By 2025
Bermuda.

What Lead Consult  Timeline

Attorney
Develop a marine resources enforcement General's
strategy that clearly outlines consequences Chambers,
for infractions and is implemented through DENK CFC, Az
strengthened legislation. BSMA,
MRB
: M&P, CFC,
Conduct a study to measure the efficacy of DENR BSMA. 2023
enforcement measures.
MRB

Conduct a public education campaign to CFC,
raise awareness about existing and new DENR BSMA, 2024
marine regulations. MRB

Protect biological What Lead Consult [ Timeline
diversity,
productivity,
and ecological Conduct a study to assess the need and DENR
function across all cost/benefit for regulations on transitory M&P BSMAI 2025
habitat tvpes | commercial maritime traffic speed in '
yP Non-Spatial | Bermuda’s EEZ. MRB
Objectives
Increase ties with relevant international
programs to consider Bermuda's EEZ DENR |BIOS MRBI| 2024
in the context of the wider oceanic !
environment.
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OBJECTIVE

Facilitate
reproductive
success of marine
species through
protection and
restoration
of important
nursery grounds,
spawning sites, and
migratory routes

Consult | Timeline

Non-Spatial
Objectives

What Lead Consult  Timeline
Inventory and assess past, present and
potential salt marsh and mangrove habitat BZS, CFC,
Restore degraded areas and develop a strategic plan for DENR MRB 2024
and vulnerable conservation and restoration.
habitats
Non-Spatial
Objectives m i i
) Initiate active rgstoratlon of threatened DENR BZS, CFC, 2024
mangrove habitats. MRB
Initiate active restoration of damaged and/ BZS CFC
or degraded coral habitats in protected DENR MRB 2025
areas.

Preserve unique,

rare, and/or . What Lead Consult | Timeline
threatened species

and habitats

Support and promote a strategic
management plan that recommends levels
of protection for remaining natural/living DENR [ DOP MRB | 2025

Non.-Sp‘atlaI rocky intertidal shorelines and beaches
Objectives . :
from inappropriate development.
Support recommendations as identified by
DENR for protections of shark species. DENR [BIOS, MRB | 2022
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Improve water
quality and reduce
ocean pollution

OBJECTIVE

Promote scientific
and technological
research

Non-Spatial
Objectives

What

Develop legislation that establishes a
clear and straightforward licence process
for research activities by local and visiting
scientists.

Create an intersectoral working group to
identify key areas of research and develop
strategies to increase activity in the marine
environment.

Lead

DENR

DENR

What Lead Consult | Timeline
Map point-source pollution and reduce
the concentration of pollutants (sewage DENR WEE, 2029
related, industrial waste, antifouling paints) MRB
by 30-40% at impacted nearshore areas.
Improve wastewater treatment of
| municipal sewage outfalls to reduce the
Non-Spatial | concentration of sewage-related pollutants W&E,
Objectives . , DENR 2029
) (suspended solids, fats, oils, and greases) MRB
in surrounding waters 30-60% below
current concentrations.
M&P,
. . Attorney
Establish a strategic plan for the H
management of abandoned/sunken boats. RIENIN Ccliwzrrfl:r)aelrss AV
MRB

Consult

BIOS,
DENR,
MRB

BIOS, MRB

Timeline

2023

2023

What Lead Consult | Timeline
Deliver a series of public outreach MSP ECO,
campaigns in collaboration with key DENR BEDC, 2023
partners. BIOS, MRB
Deliver a series of educational curriculum
Educate the products relative to the marine DENR BIOS, 2024
public about environment and MSP to be distributed to ECO, MRB
the importance |0Ca| SChOO|S.
of the marine l\(l)ok:.-Sp.atlal BIOS,
environment Jredies
Incorporate Bermuda’s MSP in local Depa;ment
adult ed.ucatlon programs (18+) to give DENR Education, 2024
Bermudians experience relevant to local
. . . Bermuda
marine environment jobs.
College,
MRB
Develop an intersectoral working group ECO,
to promote collaboration among marine DENR BEDC, 2024
stakeholders for MSP implementation. MRB
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3.6. NEXT STEPS

Where We Are in the Process

The Principles, Goals, and Objectives were approved and finalised by the Steering Committee
in 2021. These have guided the process of creating the MSP materials presented in Section 5,
which were used to develop this First Draft MSP.

The Bermuda Cabinet has approved the First Draft MSP for public consultation. It is being released
alongside the Draft Blue Economy Strategy, providing opportunities for stakeholder feedback on
the full Draft Blue Prosperity Plan. It will then go through stakeholder consultation and Steering
Committee review before returning to Cabinet for final approval. Once approved, the Final Draft
MSP will return to the public.

Public Consultation
Public consultations will aim to gather feedback from the general public and Ocean Village groups
during the 60-day consultation period.

The general public are invited to join an Ocean Village group or participate in one of three public
consultation meetings where the MSP process and its components will be presented alongside
those of the Blue Economy Strategy. A primary objective is to gather feedback on the First Draft
MSP, specifically on the Proposed MPA Network and the non-legislated Potential Use Area maps
for renewable energy development and habitat restoration. Meetings will be held in:
* Session 1: Hamilton - Thursday, 15" September, 2022, 6:00 - 7:30 p.m.
Location: St. Paul's AME Centennial Church Hall, Hamilton
* Session 2: St. George's - Wednesday, 21 September, 2022, 6:00 - 7:30 p.m.
Location: Bermuda Institute of Ocean Sciences (BIOS), St. George'’s
* Session 3: Somerset - Wednesday, 28th September, 2022, 6:00 - 7:30 p.m.

Location: St. James Church, Somerset

Meetings will be televised and/or made available online for those who cannot attend in person.
The government-run Bermuda Citizens Forum will also be used to collect feedback virtually
beginning 12" September, 2022.

Separate meetings will be held concurrently with the Ocean Village groups to gather specialised
feedback from ocean stakeholders that have a specific interest and perspective regarding
Bermuda'’s ocean environment.

For more information visit bermudaoceanprosperity.org

17 | Background & Overview | Bermuda DRAFT Marine Spatial Plan, 2022


https://forum.gov.bm/en/
https://bermudaoceanprosperity.org

4.

Scope & Authority

Bermuda’s Marine Spatial Plan (MSP) provides for the management of Bermuda’s marine waters.
This includes the territorial sea and the Exclusive Economic Zone (EEZ) extending two hundred (200)
nautical miles from the coast and encompassing an estimated four hundred and sixty-five thousand
(465,000) square kilometres or one hundred and eighty thousand (180,000) square miles.

The MSP will be legally binding through the enactment of a Marine Development Act (“the Act”).
There is currently no legally enforceable integrated plan for guiding marine activities and decisions
regarding development that are not attached to the coastline. The Act will fill this gap providing

a nhew

“umbrella” regime that complements existing legal frameworks while designating the

Department of Environment and Natural Resources as the coordinating authority for marine planning
and development. Other existing sectoral entities and statutes will remain operative.

The objectives of the Act will be to a) develop and implement a publicly available marine spatial
planning system to manage a changing marine environment that can be accessed by all sectors and
users of Bermuda’s marine waters, b) promote sustainable economic opportunities which contribute
to the development of Bermuda'’s ocean economy through coordinated and integrated planning, c)
conserve the ocean for present and future generations, and d) facilitate responsible uses of the ocean.

The Act will include:

1.

N O 0 AW N

8.
9.

Principles of marine spatial planning including the protection of 20% of Bermuda’s
marine waters.

. Ministerial responsibility for oversight.

. Establishment of a national marine working group from relevant departments.

. Powers to create, amend, and revoke protected areas or other elements of the MSP.
. Appeal process.

. Requirements to consult with stakeholders, boards, etc.

. Requirements to approve a National Plan and special areas plans via the affirmative

process.
Powers to enforce prohibited and regulated activities in protected areas.
Powers to make regulations.

10.Regulated procedures for considering marine-based development and providing an

adaptive holistic approach to human oceanic activities and marine resource usage.

Appropriate governance structures will be identified in the Act to ensure coordinated development
and implementation of the MSP, including stakeholder engagement. It will also specify that this initial
MSP will cover a 10-year period and will be reviewed and revised based on new and emerging
circumstances. The general public will be informed of the MSP’s development and of any changes
made during periods of review.
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5. Management Plan

This section explains the spatial designations for Bermuda’s waters, including:

e Currently legislated areas

* Proposals for a new legislated MPA network

* Non-legislated suitability maps for Potential Use Areas for priority activities

The MSP incorporates existing legally designated areas that are currently managed under Bermuda
law. In order to achieve the commitment made in the MOU, additional MPAs are proposed
in a new MPA network that attempts to meet the approved objectives, while also considering Science
Committee and Steering Committee feedback, as well as stakeholder needs.

The proposed MPA network for the nearshore and offshore areas was selected from several potential
scenarios that were put forward to the Steering Committee for consideration, including alternative
suggestions by Steering Committee members on behalf of their respective organisations. The
Committee discussed and ranked the scenarios during two rounds of voting. In addition, the Marine

Resources Board and the Commercial Fisheries Council issued independent statements on potential
scenarios. These statements highlighted issues relevant to MPA shapes, as well as management
and monitoring considerations. It should be noted that the Commerical Fisheries Council declined
to vote on a preferred scenario. All MPA scenarios and suggestions that were considered by the
Steering Committee can be viewed in Section 8.1. and voting results are shown in Section 8.2

Included in the MSP are descriptive maps for Potential Use Areas that identify areas of potential
suitability for priority activities as listed in the PGOs. The areas are not legally binding but are intended
to guide decision makers as they consider future use proposals in Bermuda’s marine environment.

Potential Development Areas
* Renewable Energy Development:
e Offshore wind (fixed)
e Offshore wind (floating)
e Floating solar PV
¢ Wave energy
Potential Conservation Areas
¢ Habitat Restoration
e Seagrass
® Mangrove and Salt Marsh
e Coral
The Potential Development Areas for renewable energy provide opportunities for investable projects
under the Draft Blue Economy Strategy, helping to meet the Strategy’s goal of producing cleaner,

more cost-conscious energy. It should be noted that such activities will require a comprehensive
Environmental Impact Assessment (EIA) and feasibility studies.

The Potential Conservation Areas for habitat restoration also provide opportunities for investable
projects listed in the Draft Blue Economy Strategy, helping to meet the goal of expanding sustainable
maritime tourism. These areas also provide opportunities for ecosystem enhancement that could
be funded through developer mitigation payments as proposed in the Draft Strategy.
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In addition to the maps described above, the MSP also describes the relevant authorities responsible
for implementing schemes to achieve the non-spatial objectives as listed in Section 3.5. Feedback
from public consultations will be incorporated into the Final Draft MSP to provide further details
on implementation and management for both the spatial and non-spatial objectives.

The Government of Bermuda has created a draft Marine Enforcement Strategy that will
contribute to the approved objectives by helping to enforce MSP-related regulations.
They are also working with The Blue Shield, a project led by the U.K. Government to
support British Overseas Territories in establishing and enhancing appropriate compliance
and enforcement frameworks and improving remote monitoring for Bermuda’s large marine waters.
This will inform a Marine Enforcement Strategy for the MSP and the MPA Network, which will be
subsequently incorporated into the Final Draft MSP.

Provide Your Feedback

As part of the public consultations, we are seeking feedback from ocean stakeholders and the general public on
marine spatial planning materials, specifically:

1. Bermuda's proposed Marine Protected Area (MPA) network:
a. Does the proposed offshore network adequately consider the environment and stakeholder needs?
b. Does the proposed nearshore network adequately consider the environment and stakeholder needs?
c. What are the outcomes you would like to see from the implementation of Marine Protected Areas?

2. Potential Use Areas:
a. The MSP provides maps that are potential areas for consideration for renewable energy projects or
habitat restoration projects. These maps are not legally binding and are only meant to be one point
of information in tEe decision process. Do you have any concerns or suggestions regarding the

development of renewable energy projects and/or habitat restoration?
3. Non-Spatial Objectives:

The MSP provides a list of non-spatial objectives. These are activities or processes that will: support MSP
implementation and management and address future management needs identified in the MSP process.
a. Are there any aspects that you would like to see addressed in the implementation of the non-spatial
objectives?
b. Do you have any suggestions for activities / actions that have not been addressed?

For full details on how you can participate in the public consultation process and provide feedback, please see
Section 3.6. Next Steps.

Provide your feedback on the Bermuda Citizens Forum beginning 12" September 2022. For full details
on how you can participate in the public consultation process and provide feedback, please visit
bermduaoceanprosperity.org.
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5.1. CURRENTLY LEGISLATED AREAS

Currently legislated areas are those areas that are managed for a specific purpose under Bermuda
law. These areas and legislation will remain unchanged as part of the MSP process. They include the
below area types and are outlined in Map 5.1.1.

Shipping lanes

Ferry routes

National Parks marine areas
Protected dive sites

Prohibited Marine Board Notice areas
Seasonally protected areas

Grouper boxes (extended closure areas)
No lobster trapping area

No lobster fishing area

No net fishing areas

Spearfishing exclusion zone

Coral reef preserve

Submarine cable protection zone
Proposed sandbox energy area
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5.1.1. MAP - CURRENTLY LEGISLATED AREAS

5.1.2. USE CHART - CURRENTLY LEGISLATED AREAS

Table 5.1.2. This table shows the currently legislated areas in Bermuda’s waters and the prohibited,
restricted, and permitted activities within each areas. | = permitted; r = restricted; x = prohibited; - =
not required.
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5.2. PROPOSED MPA NETWORK

5.2.1. Where We Are in the Process

BOPP presented draft MSP material and facilitated discussions through group meetings and
one-to-one consultations with Steering Committee members from October 2021 to June 2022.
These resulted in draft MPA scenarios for consideration in Bermuda’s waters and the finalisations
of material presented in this Draft MSP. For further details on these consultations and the materials
discussed, see the following reports.

* MPA Network Proposals: Supplemental Materials (June 2022)
e Drafting of Marine Protected Area (MPA) Scenarios in Bermuda's Waters (January 2022)

Initital Consultation and Voting Phase:

SeaSketch, a web-based, collaborative marine spatial planning tool, was used to review all available
data layers (including Science Committee recommendations and Ocean Use Survey results)
and to map areas where members thought MPAs should be placed. MPA shapes could be assigned
permitted activities and given a level of protection (either fully protected or partially protected) based
on the IUCN protected area categories. Verbal feedback was also recorded and members were asked
to review their consultation notes and mapped MPA plans to ensure their feedback was accurately
represented.

Mapped MPA shapes were combined and converted into heatmaps to give a visual representation
of where MPA suggestions were made and where ideas overlapped. These heatmaps, along with
verbal feedback, were used to create several MPA scenarios based on three approaches:

Offshore:
® Scenario A: Human-use approach (priority focus on human-use objectives)

e Scenario B: Middle ground approach (balanced focus on human-use and ecological
objectives)

* Scenario C: Ecological approach (priority focus on ecological objectives)

Nearshore:

e Scenario A: Human-use approach (priority focus on human-use objectives)

* Scenario B(a): Middle ground approach (balanced focus on human-use and ecological
objectives, prioritising feedback based on heatmaps showing collective MPA proposals
from recent Steering Committee consultations)

* Scenario B(b): Middle ground approach (balanced focus on human-use and ecological
objectives, prioritising Steering Committee feedback based on verbal communication
through one-to-one consultations that could not be captured in the heatmaps)

* Scenario C: Ecological approach (priority focus on ecological objectives)

In a survey issued February 2022, the Steering Committee was asked to rank several MPA scenarios
for both Bermuda'’s nearshore area (coastline to 2000 m depth) and offshore area (2000 m depth
to the outer EEZ boundary). Its members were also given the opportunity to add suggestions
or comments they felt were important.

Following this inital survey, alternative proposals brought by the Steering Committee members
on behalf of their representative organisations were considered. The Commercial Fisheries
Council (CFC) and the Marine Resources Board (MRB) also submitted independent statements
that commented on specific MPA locations, as well as monitoring and management considerations.

23 | ManagementPlan | Bermuda DRAFT Marine Spatial Plan, 2022


https://a5608098-1e68-4545-8d8f-3792e27f704a.filesusr.com/ugd/47d1fd_a7a81557b8b544849eee7972e7cffee7.pdf
https://a5608098-1e68-4545-8d8f-3792e27f704a.filesusr.com/ugd/47d1fd_dc360deb47bb418c94c9d31323bcce9d.pdf
https://www.seasketch.org/#projecthomepage/520d37a7674659cb7b33c1ba/about
https://www.bermudaoceanprosperity.org/_files/ugd/47d1fd_f77cf774b1ec4f45a336282cea7f95fc.pdf
https://www.bermudaoceanprosperity.org/_files/ugd/47d1fd_a9abc9b46947449697fa3094bbf215b3.pdf
https://www.iucn.org/theme/protected-areas/about/protected-area-categories
https://a5608098-1e68-4545-8d8f-3792e27f704a.filesusr.com/ugd/47d1fd_dc360deb47bb418c94c9d31323bcce9d.pdf
https://a5608098-1e68-4545-8d8f-3792e27f704a.filesusr.com/ugd/47d1fd_dc360deb47bb418c94c9d31323bcce9d.pdf

Final Consultation and Voting Phase:

A series of Steering Committee meetings were held from March to June 2022 during which feedback
from the initial survey, and from statements issued by the CFC and the MRB, were considered.
This resulted in a second survey (issued in June 2022) for a preferred MPA Network that designates
MPAs with different levels of protection (either fully, highly or lightly protected) based on recently
published guidance in The MPA Guide. The following proposals were considered:

Offshore:

e Offshore Proposal 1: Representing the top ranked scenario as voted for by the Steering Committee
in the initial voting phase.

e Offshore Proposal 2: A modified version of the top ranked scenario as voted for by the Steering
Committee in the initial voting phase, incorporating a change to the map visualisation to represent
management and legislation that already applies to all of Bermuda’s waters.

Nearshore:

e Nearshore Proposal 1: Representing the top ranked scenario as voted for by the Steering
Committee in the initial phase.

* Nearshore Proposal 2: A proposal led by DENR that builds upon the ‘balanced approach’ as
voted for by the Steering Committee in the intitial voting phase. It puts greater emphasis on
human-use considerations, particularly commerical fisheries, to achieve a better balance between
human-use and ecological objectives.

The preferred network is included in this Draft MSP. It should be noted that the CFC declined to voted
on a preferred scenario.

All MPA scenarios and suggestions that were considered by the Steering Committee can
be viewed in Section 8.1. and results are shown in Section 8.2.

5.2.2. Steering Committee MPA Recommendations

The top ranked MPA Network proposal for Bermuda'’s waters can be viewed in:
e SECTION 5.2.3.
e ONLINE MAP VIEWING PORTAL

Full details of the MPA scenarios and survey results are given in Section 8.1. Supporting
documents of how each proposed scenario meets the approved objectives are also available.

e MPA Network Proposals: Supplemental Materials (June 2022)
e Drafting of Marine Protected Areas (MPA) Scenarios in Bermuda’s Waters (January 2022)

In July 2022, the Bermuda Cabinet approved the Draft Blue Prosperity Plan, including
this First Draft MSP, for public consultation.
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5.2.3. Proposed MPA Network'

This section proposes a new MPA network for both Bermuda’s nearshore area (coastline to 2000 m
depth) and offshore area (2000 m depth to the outer EEZ boundary). The network attempts to meet
as many approved objectives as possible while also considering Science and Steering Committee
feedback, as well as stakeholder needs. The effectiveness of this network at meeting the approved
spatial objectives is outlined in Section 5.4. and potential impacts on human uses are outlined in
Section 5.5.

Suggested MPAs are assigned permitted activities and given a level of protection (either fully protected,
highly protected, or lightly protected) based on guidance in The MPA Guide. Each suggested
MPA has been assigned a unique number, which are outlined in the maps below (please note that
the boundaries shown are not yet definitive).

Marine protected area (MPA): a clearly defined geographical space, recognised,
dedicated, and managed through legal means to achieve the long-term conservation
of nature, with associated ecosystem services and cultural values.

Fully Protected: no extractive or destructive activities are allowed; all impacts are
minimised.

Highly Protected: only light extractive activities are allowed with low total impact,
with all other impacts minimised.

Lightly Protected: Some protection exists but moderate to significant extraction
and other impacts are allowed.

Allowed Activity Types: Those explicitly permitted by regulation and/or those that are
not forbidden by the MPA nor by the surrounding regulations. Impact is determined
via activity type, intensity, scale, duration, and frequency relative to biodiversity
conservation goals.

Offshore Prosposal

A fully protected MPA over the Muir Seamount chain (shape A1) is included in the offshore area
to recognise the pelagic and benthic biodiversity values of seamounts. This area is seldom used
by local fishers, so immediate conflict would be minimal, and its protection helps to achieve
ecological objectives set out in the PGOs. This area could provide refuge for a variety of fish species
important to Bermuda if it were to expand its commercial pelagic fishing industry. Full protection is
suggested to recognise the links between upper-ocean life and the seabed, therefore maintaining the
integrity of this valuable habitat. High protection is suggested at the Crescent Seamount (shape A3)
to achieve optimum habitat protection targets while allowing for commercial fishing activities,
thereby recognising the importance of this area to the local fishing industry.

An area in the southeast of the EEZ (shape A2) has been suggested for full protection as it includes
a variety of pelagic habitat zones (including escarpments, knolls and plains) thus meeting offshore
habitat protection targets.

Finally, a ‘lightly protected’ area (shape A4) covers the entire EEZ to recognise areas covered
by existing legislation and management that already exists.

1 Boundaries and use activities of proposed MPAs may change.
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Figure 5.2.3.1. Proposed MPA network for Bermuda'’s offshore waters (2000 m to EEZ Boundary)

Table 5.2.3.1. Use chart showing permitted, restricted or prohibited activities for each proposed MPA
in Bermuda'’s offshore waters (2000 m to EEZ boundary). |/ = permitted; r = restricted; x = prohibited;
+ = required; - = not required. *Shipping has special consideration when placing MPAs. The United
Nations Convention on the Law of the Sea (UNCLOS) applies and there are different shipping rights
of passage through the various ocean zones. MPAs would need to be designed to accommodate
existing shipping lanes and freedom of navigation.
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Nearshore Proposal

Building on the existing legislative and management framework for Bermuda’s marine environment,
the nearshore proposal provides spatial and management supplemental solutions to make
the PGOs a reality and includes recommendations from stakeholders.

Recognising the value of Bermuda'’s current management and conservation measures,
and wanting to leverage this existing capacity, the proposal raises the declared management
level to ‘lightly protected’ across the whole nearshore area. This is based on comparisons
between existing human uses, species and habitat protections (such as gear restrictions),
as well as proposed human uses, and standards set forth in The MPA Guide. The new status will
be further supported through improvements to marine resource management, such as
increased fisheries-dependent and fisheries-independent monitoring of commercially important
species. Assessments will be conducted regularly for key fishery species, including black grouper,
red hind and spiny lobster, so that harvest controls can be implemented and adapted as required.

A formal Management Plan for the area will define objectives, build on current Species Action
Plans, and detail actions (e.g., additional harvest control rules and/or spatial management)
that should be taken in specific circumstances. This will also include a review and potential
modification of the currently legislated areas in accordance with the MSP’s objectives and
to promote sustainable fisheries. Any proposed development or new activity in the nearshore
area will require a full Environmental Impact Assessment. The MSP legislation will establish
the burden of proof that must be met in order for the proposals to be approved.

Following the standards set forth in The MPA Guide, the plan incorporates areas of full protection
and high protection against the background of lightly protected ‘managed’ areas.

Areas proposed for full protection incorporate representative areas from a variety of habitat types,
and include essential fish and shellfish habitats such as spawning sites, juvenile recruitment areas
and important seagrass areas that will provide refuge at different life stages. This is hypothesised
to provide population-level benefits to commercially important species, while also supporting
coral and fish diversity.

The proposal takes a ‘stepping stone’ approach to habitat connectivity and species dispersal,
which are seen as critical functions of MPAs that assist in long-term safeguarding of marine
biodiversity and ecosystem services. Key habitats are given full or high protection, and individual
species are supported by the ‘light’ protections in the areas in between. This avoids placing large
corridors off limits to a broad range of human activities.

27 | ManagementPlan | Bermuda DRAFT Marine Spatial Plan, 2022


https://mpa-guide.protectedplanet.net/
https://mpa-guide.protectedplanet.net/

Recognising that marking areas at sea presents logistical challenges, and that a lack
of demarcation can hinder compliance with and enforcement of spatial protections, the proposal
utilises practical delineations such as functional habitat units and environmental features (e.g.,
a cluster of patch reefs, a promontory, depth contours), as well as existing channel markers to help
define protected areas.

Further, the reef areas proposed for full protection are spread throughout the Bermuda Platform
to account for different prevailing environmental conditions that may affect both marine organisms
and human uses, and also to provide greater equitability across resource users operating from different
parts of the island.

A coastal plan proposes a series of small-scale MPAs in important bays, with relevant protective
measures to support fisheries and ecosystem health. Mangrove areas are to be given full protection
(with a 10 m full protection buffer) and a no-fishing buffer zone of 50 m. As a key nursery habitat, this
protection will support fish recruitment. Additional areas where net fishing would be prohibited will
build on the existing network that currently covers just four bays.

However, the proposal also recognises limitations in the data available for decision-making at this
time, particularly in deeper areas, and lays out an adaptive approach to higher levels of protection.
The areas proposed for full and high protection will be considered study sites, and a monitoring
strategy will evaluate how the protective measures are performing against the PGOs over a 10-year
time period. Processes built into the MSP will allow for modification of spatial management measures
as appropriate, based on the evidence from the monitoring programme (see Section 6 for more
details).

Figure 5.2.3.2. Newly proposed MPA Network for Bermuda'’s nearshore waters (coastline to 2000 m)
alongside currently legislated areas.
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Figure 5.2.3.3. Newly proposed MPA network for Bermuda’s nearshore waters (coastline to 2000 m).

See use chart on next page, Table 5.2.3.3.
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Table 5.2.3.3. Use chart showing permitted, restricted or prohibited activities for each proposed MPA
in Bermuda’s nearshore waters (coastline to 2000m). |/ = permitted; r = restricted; x = prohibited; +
= required; - = not required.
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The series of maps below show the proposed MPA network for Bermuda'’s coastline:

Figure 5.2.3.4.

Figure 5.2.3.5.
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Figure 5.2.3.6.

Figure 5.2.3.7.
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Figure 5.2.3.8.

Figure 5.2.3.9.
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Figure 5.2.3.10.

Figure 5.2.3.11.
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Figure 5.2.3.12.

Figure 5.2.3.13.

35 | ManagementPlan | Bermuda DRAFT Marine Spatial Plan, 2022



Figure 5.2.3.14.

Figure 5.2.3.15.
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Figure 5.2.3.16.

Figure 5.2.3.17.
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Figure 5.2.3.18.

Figure 5.2.3.19.
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Figure 5.2.3.20.
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5.3. POTENTIAL USE AREAS

Potential Use Area maps can serve as valuable resources for planners, managers, and developers.
They are not legally binding and represent recommendations based on the best available science,
as well as feedback from the BOPP Steering Committee and stakeholders. These maps were created
by one of BOPP's contracted partners—Environmental Marketing Solutions Lab (emLab) based at the
University of California at Santa Barbara—under the guidance of local scientists and technical experts.

5.3.1. Potential Development Areas—Renewable Energy

The Potential Development Area maps can provide initial guidance in the planning process
for progressing renewable energy development while considering environmental constraints
and areas of potential stakeholder conflict. They provide preliminary information for the potential
siting of renewable energy platforms, although comprehensive feasibility studies and a full EIA will
be necessary for the final siting location to be determined and development approval to be granted.

Local technical experts and scientists were consulted by BOPP to provide guidance on creating
these maps for renewable energy development. Their guidance was used to apply a combination
of exclusionary criteria to identify areas suitable for renewable energy platform siting. These criteria
included economic (e.g., fishing value, the cost of cabling, the location of shipping and ferry
lanes and submarine cables); ecological/environmental (e.g., protected areas, sensitive habitats,
and fish spawning sites likely to be impacted); cultural/historic (e.g., the location of historic wrecks);
and practical considerations (e.g., depth limitations and wave energy requirements). These criteria
were combined to produce a final site suitability index, which helped to assess the suitability
of remaining areas that were not excluded by prior criteria.

The resulting set of maps (outlined in Figure 5.3.1. below) identify areas for each renewable
energy technology that could be suitable for further investigation as platform installation sites.
Only areas on the Bermuda Platform, excluding the Challenger and Argus seamounts, are considered.
The seamounts are assumed to be too far from land to transmit the generated energy where needed,
causing them to be economically not feasible. For each of the renewable energy types—offshore wind
(fixed); offshore wind (floating); floating solar (PV); and wave energy—the suitable areas for platform
installation are denoted on their respective maps according to the same colour scale: from most
suitable (red) to least suitable (yellow). A 50 m depth contour is shown by a red dashed line and a 300
m depth contour is shown by a solid red line.

40 | ManagementPlan | Bermuda DRAFT Marine Spatial Plan, 2022


https://emlab.ucsb.edu/

Figure 5.3.1. Areas suitable for further investigation as energy platform installation sites, with the site
suitability index shown. See Section 8.3. for a breakdown of the methodology used to create these
maps.

How to Use These Maps

These maps SHOULD NOT be used independently for site selection for renewable energy
development.The following considerations are suggested prior to granting development approval:

1. Additional feasibility studies should be conducted, including a cost-benefit analysis
to determine the financial feasibility of installing the equipment, and a technical
feasibility study to investigate specific logistics related to project implementation
and potential energy generation (e.g., coral reef structures impeding construction).

2. A comprehensive EIA that assesses the viability of several potential locations should
be conducted.

3. A license or lease should be obtained from the Minister of Public Works for any works
impacting the seabed.

4. Consider the impacts on ocean stakeholders and impacts (positive and negative) on
ocean user groups (e.g., wind energy platforms may act as Fish Aggregating Devices
(FADs), which would yield a benefit to fishers; however, silting from the installation of
these platforms could damage dive sites, which would yield a loss to recreational divers
and the tourism industry).

5. Consider enacting additional legislation on an as-needed basis to support potential
use areas that will require some level of protection/exclusion and are not currently
in legislated zones.
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5.3.2. Potential Conservation Areas—Habitat Restoration

The Potential Conservation Area maps show areas with special environmental significance
in relation to habitat restoration. They provide initial guidance into where restoration projects might
be viable and can inform on potentially suitable areas to offset development-related habitat damage
by restoring habitats elsewhere. Current and potential habitat quality should be an EIA consideration
for any development. All the suggested locations on the Potential Conservation Area maps have
potential for restoration and “as such” developments should take measures to avoid them.

Local technical experts and scientists were consulted by BOPP to provide guidance on creating
these habitat restoration maps. Their guidance was used to apply a combination of indices and
criteria to identify areas suitable for habitat restoration in coral, mangrove/salt marsh, and seagrass
habitats. These criteria included environmental and ecological indices, such as proximity to nature
reserves, recreation/amenity sites, and water resources protection areas (for mangroves/salt marsh
habitats); proximity to existing mangrove stands (for mangroves/salt marsh habitats); presence
of seagrass (for seagrass); and vulnerability of existing patch reefs to coastal erosion due to storm
events (for coral). Other criteria included the presence of ongoing restoration efforts, as well as (in the
case of mangroves and salt marshes) supplemental data from a 2020 survey by Dr. S. R. Smith (BZS),
and additional site suggestions based upon expert knowledge.

The resulting set of maps identifies areas for each habitat type that could be suitable for further
investigation for restoration activities. The areas identified in these maps are not legally binding and
represent recommendations based on the best available science, as well as feedback from the BOPP
Steering Committee and stakeholders.

For the seagrass map outlined in Figure 5.3.2.1., and mangrove/salt marsh maps outlined in figures
5.3.2.2., 5.3.2.3. and 5.3.2.4., the suitable areas for habitat restoration are denoted according to
the same colour scale: from suitable (yellow) to most suitable (red). For the coral reef maps outlined
in 5.3.2.5. and 5.3.2.6., there is no suitability scale. Instead, priority sites identified by experts are
denoted using squares.
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Seagrass

Figure 5.3.2.1. Seagrass sites to be given special environmental consideration for restoration.
All available seagrass data provided by local experts from 2004 to 2020 were used to identify areas
suitable for restoration. These are locations that were surveyed more than once, had seagrass in
at least one survey, and had no seagrass in the most recent survey. Other restoration sites may exist
that are not identified in this map; however, all those identified in this map are potentially suitable for
restoration with the level of suitability denoted by the colour. Black squares (not to scale) represent the
location of installed turtle exclusion cages, which are used to reduce the impacts of turtle grazing on
seagrass meadows as a form of seagrass restoration. These locations should be considered top priority
for seagrass restoration as they are currently active project sites that could easily be expanded.

See Section 8.4.1. for a breakdown of the methodology used to create these maps.
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Mangrove and Salt Marsh

Figure 5.3.2.2. The final suitability map that prioritises areas suitable for mangrove and salt
marsh restoration from suitable (yellow) to most suitable (red). This map combines a variety
of ecological data sets, as well as data across five suitability ranking categories that account
for environmental and socioeconomic indices such as: potentially suitable substrates and habitats;
potential conflicts with stakeholders; prioritisation of restoration within nature reserves, amenity
parks, or marine National Parks; and proximity to existing mangrove stands (within 50 m).
Other restoration sites may exist that are not identified in this map; however, all those identified
in this map are potentially suitable for restoration and the level of suitability denoted by the colour.
See Section 8.4.2. for a breakdown of the methodology used to create these maps.
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Figure 5.3.2.3. This map shows an additional data set used in the development of the final suitability
map that prioritises areas suitable for mangrove and salt marsh restoration. The black triangles
indicate sites suggested for restoration based on expert knowledge. The 17 sites include a mixture
of mangrove, salt marsh, and both salt marsh and mangrove habitats. This data set is layered on top
of the suitability ranking categories that prioritises areas from suitable (yellow) to most suitable (red).
See Table 5.3.2.3. for site names. See Section 8.4.2. for a breakdown of the methodology used to

create these maps.

Table 5.3.2.3. Mangrove and salt marsh sites based on expert knowledge identified in Figure 5.3.2.3.
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Figure 5.3.2.4. This map shows an additional data set used in the development of the final suitability
map that prioritises areas suitable for mangrove and salt marsh restoration. The black dots denote
mangrove locations surveyed by Dr. S.R. Smith in 2020 that had scattered trees, making them
particularly suitable for restoration through infill planting. This data set is layered on top of the
suitability ranking categories that prioritises areas from suitable (yellow) to most suitable (red). See
Table 5.3.2.4. for site names. See Section 8.4.2. for a breakdown of the methodology used to create

these maps.

Table 5.3.2.4. Mangrove restoration sites based on surveys by Dr. S.R. Smith identified
in_Figure 5.3.2.4.
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Coral

Figure 5.3.2.5. Given feedback from coral reef experts, this map shows the priorities for coral
restoration areas (blue square and red square), with secondary priorities shown in circles. These areas
are vessel grounding sites, some dating back as far as 2012. Visual surveys show that some corals are
still loose and restoration could begin with re-cementing activities. NB - the coordinates used to plot
these points are estimates based on descriptions of grounding locations and need groundtruthing.
See Section 8.4.3. for a breakdown of the methodology used to create these maps.
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Figure 5.3.2.6. This map shows additional coral restoration areas suggested by Dr. Samia Sarkis
in Castle Harbour and along South Road near John Smith’s Bay. Justifications include the continuation
of a long-term ocean-based coral nursery (green line) whose methodology has been proposed
to restore corals damaged from the construction of the airport in the 1950s (red line); the construction
of a natural barrier protecting the Causeway Bridge (blue lines); and restoration of corals offshore
of South Road where the infrastructure is frequently damaged by storms, as an effort to reduce
wind and wave-related damage (purple lines). Reefs as mapped by Dr. Thad Murdoch in yellow.
See Section 8.4.3. for a breakdown of the methodology used to create these maps.

How to Use These Maps

These maps SHOULD NOT be used independently for site selection for habitat restoration. The
following considerations are suggested prior to the commencement of restoration projects.

1. Obtain additional information from DENR and utilise the local expertise they offer to aid
in site selection.

2. Refer to relevant DENR habitat management plans.
3. Consider land access and obtaining relevant permission from landowners.

4. Consider and avoid stakeholder conflict (e.g., restoring mangroves in a mooring area
could conflict with boat owners).

5. Initial restoration and ongoing management will differ from site to site (e.g., mangrove
restoration could include invasive species removal, planting, coastal engineering to
provide protection, etc.). A management plan should be written to ensure the success
of restoration projects.

6. Projects will require protected species licences from DENR.
7. Ecological assessments are suggested and some projects may need an EIA.

8. All the suggested locations have potential for habitat restoration and, as such,
developments should take measures to avoid them.
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5.4. SPATIAL OBJECTIVES

This section describes how the proposed MPA network achieves the spatial objectives of the MSP.
For each objective, qualitative and quantitative summaries are provided. The intent is to provide an
understanding of the potential results of implementing the proposed MPA network. The explanatory
text under each objective may change pending a review from the Minister of Home Affairs.

5.4.1. OBJECTIVE

Ensure continued access to the most highly-valued fishing grounds on and around the nearshore
areas, including the Bermuda Platform and outlying banks, as identified by the Ocean Use
Survey, and other relevant data sources by March 2022.

The current spatial restrictions on fishing allow for continued access to the most highly-valued areas.
These restrictions can be viewed in the Currently Legislated Areas map.

Efforts have been made when designing the proposed MPA network to ensure continued access
to the most highly valued fishing grounds. As indicated by the resulting heatmaps created through
the Ocean Use Survey, the proposed MPA network avoids 80.5% of the commercial fishing value,
and 75.2% of the recreational fishing value. Moreover, full no-take areas avoid 88.1% of commercial
fishing value and 94.7% of recreational fishing value, while, at the same time, focusing protection
on areas that are likely to lead to fish stock replenishment, thereby benefitting the local fishing
industry. In other locations where similar MPA networks have been adopted and are well-enforced,
size of catches outside MPA boundaries have increased when spillover occurs.?

5.4.2. OBJECTIVE

To the extent possible, allow for spatial continuity of fishing for pelagic species in depths >55
m around the edge of the nearshore area, including the Bermuda Platform and the outlying
banks, by March 2022.

There are currently no spatial restrictions in place that fully prohibit all types of fishing in the pelagic
fishing zone (depths of 55 m or greater in the nearshore area). There are several designations that
prohibit certain types of fishing activity or have temporal restrictions in these pelagic areas and can
be viewed in the Currently Legislated Areas map. These current designations do not affect pelagic
fishing, but include:

* The seasonally protected areas and extended closure areas for the Black Grouper spawning
aggregations as stated in the Fisheries (Protected Areas) Order 2000.

* The spearfishing exclusion zone as stated in the Fisheries Regulations 2010 - Regulation
22 (5)(c).

® The submarine cable protection zone as stated in the Submarine Communications Cables
Act 2020.

Some MPAs proposed in Section 5.2. overlap with this zone. However, only 2.8 sq kilometres
(equivalent to just 0.2% of the pelagic fishing zone) would prohibit fishing. These restrictions are
to protect breeding aggregation sites of commercially important species. Other proposed MPAs that
overlap with this zone focus on protecting benthic habitats and would therefore allow pelagic fishing
to continue by permitting sustainable trolling and surface fishing.

2 Gofi, Raquel, Fabio Badalamenti, and Mark H. Tupper. “Fisheries-Effects of marine protected areas on local
fisheries: Evidence from empirical studies.” Marine protected areas: A multidisciplinary approach 72 (2011): 73.
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5.4.3. OBJECTIVE

Marine protected areas designations should prioritise those areas that have both conservation
and historical significance.

The Fisheries Act 1972 provided for the creation of the Fisheries (Protected Areas) Order 2000,
which prohibits the taking of fish or the use of any anchor other than a Danforth (sand) anchor
at several historic wrecks and other dive locations around the island. These areas are known
as Protected Dive Sites and can be viewed in the Currently Legislated Areas map. Moreover, shipwrecks
that are over 50 years old are governed under the Historic Wrecks Act 2001. This legislation governs
the protection and scientific management of Bermuda’s underwater cultural heritage assets.

The proposed MPA network considers this objective and makes efforts to incorporate areas
of historical significance, including protected dive sites and open wrecks. It also includes 66.9%
of shipwreck value based on the heatmap showing historic shipwreck abundance per square kilometre.
As well as preserving areas of cultural importance, underwater cultural and historical resources can
serve as islands of biological diversity, acting as artificial reefs and offering hard substrate for a variety
of macro-organisms and marine benthic microbiomes to colonise.?

5.4.4. OBJECTIVE

Identify potential energy production zones that recognise the physical characteristics and
criteria that should be considered when placing ocean renewable technologies for the purpose
of delineating the broadest areas where these technologies could be implemented in Bermuda’s
EEZ with the lowest potential impact to ecosystem function.

Bermuda'’s Economic Recovery Plan encourages new renewable energy technology developers
to test their products in Bermuda by creating an energy regulatory sandbox. This can be seen in
the currently legislated areas map. Subsequently, the Electricity Act 2016 was amended under the
Electricity Amendment Act 2022 to promote and encourage innovation in the electricity sector.

The Potential Use Areas forrenewable energy outline potentially suitable areas for energy development
in the nearshore area. These maps were created using siting criteria that excludes the most valuable
coral and seagrass habitats, while prioritising remaining areas using an index of suitability based
on coral cover, coral diversity, and seagrass value. These maps should not be used independently
for site selection and a comprehensive EIA should be conducted to reduce potential impacts
to ecosystem function. They do, however, provide preliminary information for potential sites
for renewable energy, thus enabling the target of reducing annual carbon emissions as set out
in Bermuda'’s Integrated Resource Plan 2019.

3 Hamdan, Leila J., et al. “Deep-sea shipwrecks represent island-like ecosystems for marine microbiomes.” The ISME
journal 15.10 (2021): 2883-2891.
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5.4.5. OBJECTIVE

Designate a minimum of 20% of Bermuda’s marine waters as fully protected no-take Marine
Protected Areas. These designations should consider and optimise existing designations.
Efforts should be made to ensure the representative coverage of key habitat types (20%) and
higher coverage of habitats as specified in other objectives.

The MSP will be legally binding through the enactment of a Marine Development Act, which will grant
powers to create protected areas in accordance with the Act’s objectives.

The proposed MPA network in Section 5.2. achieves the target of designating a minimum
of 20% of Bermuda’s marine waters as fully protected no-take MPAs. Full protection is shown to confer
the greatest ecological benefits, including higher fish biomass and the ability to restore ecosystem
function and resilience following disturbances.*

Table 5.4.5.1. This table summarises the amount of fully, highly or lightly protected MPAs in the
proposed MPA network.

The proposal complements and builds upon the existing legislative framework. Increasing levels
of protection in areas that are already protected can confer additional ecological and economic
benefits.* Many of Bermuda’s protected dive sites, National Parks and no-net fishing bays are
incorporated into the proposed wider network, while other regions such as the seasonal closure areas,
grouper boxes and the no lobster trapping area have been designated with additional protections
that better achieve the associated objectives. Furthermore, important areas for mangroves, seagrass
and coral are incorporated into the proposed MPA network, which builds upon the current protected
species legislation to provide robust habitat protection to safeguard these important locations in their
entirety.

The proposal incorporates representative areas from a variety of habitat types in both the offshore
and nearshore areas in order to ensure long-term resilience, promote ecosystem connectivity and
protect biodiversity.® It takes a ‘stepping stone’ approach to connectivity and dispersal with key
habitats given either full or high protection, and individual species protected by the ‘light’ protection
management measures in between. This approach to MPA network design has been shown to confer
fisheries benefits in other locations.’

4 Lester, Sarah E., et al. “Biological effects within no-take marine reserves: a global synthesis.” Marine Ecology
Progress Series 384 (2009): 33-46.

5 Bohnsack, James A., et al. “Baseline data for evaluating reef fish populations in the Florida Keys, 1979-1998."
(1999

6 McLeod, Elizabeth, et al. “Designing marine protected area networks to address the impacts of climate change.”’
Frontiers in Ecology and the Environment 7.7 (2009): 362-370

7 Gofii, Raquel, Fabio Badalamenti, and Mark H. Tupper. “Fisheries-Effects of marine protected areas on local
fisheries: Evidence from empirical studies.” Marine protected areas: A multidisciplinary approach 72 (2011): 73.
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Table 5.4.5.2. This table summarises the percentage of each key habitat type that overlaps with
the proposed MPA network.

5.4.6. OBJECTIVE

Maintain seasonal no-take restrictions at all known ‘fish’ breeding and/or aggregation sites
under the Fisheries (Protection Areas) Order 2000, and evaluate changes as new scientific
information becomes available.

The current no-take seasonal restrictions can be viewed in the Currently Legislated Areas map.
The Fisheries (Protected Areas) Order 2000 which governs these restrictions will remain unchanged.
The proposed network in Section 5.2. suggests MPAs overlapping these areas that incorporate
additional protection to fully prohibit development, dredging or dumping of any kind.

Additional fully protected MPAs that incorporate the current extended closure areas that protect
spawning aggregation sites for key fisheries species are also proposed. Similar MPAs have been
shown to help sustain and restore stocks of commercially-important fish species in other locations.®

8 Waterhouse, L, Heppell, SA, Pattengill-Semmens, CV, McCoy, C, Bush, Ph, Johnson, BC, and Semmens, BX (2020)
Recovery of critically endangered Nassau grouper (Epinephelus striatus) in the Cayman Islands following targeted
conservation actions. Proceedings of the National Academy of Sciences, 117(3): 1587-1597. DOI: 10.1073/pnas.191
7132117
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5.4.7. OBJECTIVE

Identify and protect 50% of coastal habitats that appear to be juvenile fish nursery habitats
and/or used by protected marine species.

The Protected Species Order 2012 (which falls under the Protected Species Act 2003) lists the
species that are protected anywhere within Bermuda’s marine waters and includes coral, seagrass,
and mangrove species that often form the basis of juvenile fish nursery habitats. The proposed
MPA network in Section 5.2. offers additional protection to nursery habitats, thus protecting entire
communities associated with key nursery areas, which can be highly productive for sub-adult fishes.?
This includes full protection of 100% of established mangrove sites, with a 10 m full-protection buffer
and an additional no-fishing buffer of 50 m. Nursery patch coral and significant seagrass locations are
also incorporated into many of the larger fully and highly protected areas, covering 37.2% of nursery
patch reefs and 27.4% of seagrass value. Of particular importance is the proposed full protection
near Coot Pond (shape A5), which encompasses all three nursery habitat types, providing protective
ecological connectivity that can have significant beneficial effects on fish assemblages and diversity.™

5.4.8. OBJECTIVE

Establish active restoration of areas that were formerly seagrass habitats (100 m?) through
turtle exclusion.

There has been a marked decline in the extent of Bermuda’s seagrass meadows over the last 25 years.
Until recently, this was thought to be the result of increased herbivory from a growing population
of green sea turtles. However, a 2022 study co-authored by the scientific directors of The Bermuda
Turtle Project used turtle population, individual biomass, and site fidelity data (among other metrics)
to demonstrate that a more complex set of environmental stressors may also be contributing factors."
Some scientists and managers are suggesting human intervention to further mitigate the decline
of this vital marine ecosystem.?

The Bermuda Government funded the first installation of turtle exclusion cages for the purpose
of seagrass restoration in 2020. The original goal of covering 225 m? with cages was increased
to a total of 2640 m? thanks to the generosity of private donors. As of January 2022, 1980 m? of this
target has been achieved as part of DENR’s Seagrass Restoration Project. Early results are positive,
with regeneration occurring faster for some seagrass species than others. Although the cages occupy
only a small area of the Platform, they also provide valuable nursery habitat for local fish.

DENR is currently in the process of drafting a habitat management plan for seagrass that includes
information on restoration implementation and management.

The Potential Use Areas for habitat restoration outline the most suitable potential areas for seagrass
restoration. The associated map includes active restoration projects where turtle exclusion cages
are currently installed and could be expanded. It also applies a suitability index to locations where
seagrass was recently present but is currently absent, where the most suitable locations for restoration
are those where seagrass was recorded as present most recently. Other restoration sites may exist
that are not identified in the map, but all those identified are potentially suitable for restoration.

9 Nagelkerken, Ivan, Monique GG Grol, and Peter J. Mumby. “Effects of marine reserves versus nursery habitat
availability on structure of reef fish communities.” PloS one 7.6 (2012): e36906

10 Kopp, D., Bouchon-Navaro, Y., Louis, M., Mouillot, D. & Bouchon, C. (2010) Juvenile Fish Assemblages in
Caribbean Seagrass Beds: Does Nearby Habitat Matter?. Journal of Coastal Research, 26(6), 1133-1141

11 Meylan, P. A,, et al. “A half-century of demographic changes in a green turtle (Chelonia mydas) foraging
aggregation during an era of seagrass decline.” Marine Biology 169.6 (2022): 1-20.

12 Fourqurean, James W., et al. “Decadal monitoring in Bermuda shows a widespread loss of seagrasses attributable
to overgrazing by the green sea turtle Chelonia mydas.” Estuaries and Coasts 42.6 (2019): 1524-1540.
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5.4.9. OBJECTIVE—When designating marine protected areas, prioritise those areas that seek
to protect habitat used by unique, rare, and/or threatened species named in the Protected
Species Act.

The Protected Species Order 2012 (which falls under the Protected Species Act 2003), lists the species
that are protected anywhere within Bermuda’s marine waters. The proposed MPA network described
in Section 5.2. offers additional protection where suggested MPAs overlap with areas of high-quality
habitat. Understanding the high-quality habitats used by unique, rare and/or threatened species are
important considerations for effective protection.” In Bermuda, these areas have been determined
using nine measures of reef health as indicated in Table 5.4.9.

Table 5.4.9. This table summarises the proportion of high-quality habitat within the fully protected
and highly protected MPAs in the proposed network.

5.4.10. OBJECTIVE—When designating marine protected areas, prioritise those areas that seek
to protect at least 40% of seamount area in Bermuda’s outer EEZ. This objective specifically
excludes Challenger and Argus Banks.

Seamounts are a distinctive feature of the global ocean, with many supporting dense assemblages
of commercially important fishes and unique benthic organisms, such as deep-water corals, as well as
rich natural mineral deposits. Seamounts are therefore vulnerable to extractive activities and should
be afforded additional protection to safeguard these habitats for the future.™ The MSP will be legally
binding through the enactment of a Marine Development Act, which will grant powers to create
protected areas in accordance with the Act’s objectives. The proposed MPA network in Section 5.2.
achieves the target of protecting at least 40% of seamount area in Bermuda'’s offshore area.

See Table 5.4.5.2.

13 Roberts, Kelsey E., et al. “Evaluating the use of marine protected areas by endangered species: A habitat
selection approach.” Ecological Solutions and Evidence 2.1 (2021): e12035.

14 Probert, P. Keith, et al. “Management and conservation of seamounts.” Seamounts: ecology, fisheries, and
conservation. Blackwell fisheries and aquatic resources series 12 (2007): 442-475.
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5.5. USER IMPACT ASSESSMENT

This section details what the impacts of the proposed MPA network will be on human-use activities
when combined with current legislation. It details the percent cover of the nearshore area (0-2000 m)
and of the demersal fishing area (0-55 m) where specific activities would be:

* Fully prohibited
® Restricted (limited in some form)
* A combination of both prohibited and restricted
This has been done for:
e Currently legislated areas only (those listed in Section 5.1.)

* The proposed MPA network in Section 5.2. combined with currently legislated areas

Assessments have been made using the Use Charts in Sections 5.1. and 5.2. to determine where
activities are prohibited or restricted. NB — Use Charts and MPA boundaries are in DRAFT format
and are likely to change. Public consultation and further discussions with the relevant authorities are
needed before these are finalised.
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5.5.1. AQUACULTURE

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.2. BOTTOM FISHING

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.3. COMMERCIAL TROLLING / SURFACE FISHING'

Under existing legislation:

New MPA proposal + existing legislation:’

1 Same as Recreational Trolling / Surface Fishing
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5.5.4. EXTRACTIVE RESEARCH

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.5. FLY FISHING - CATCH AND RELEASE

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.6. LOBSTER DIVING

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.7. LOBSTER TRAPPING

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.8. NETTING

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.9. RECREATIONAL SPEARFISHING

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.10. RECREATIONAL TROLLING / SURFACE FISHING'

Under existing legislation:

New MPA proposal + existing legislation:’

1 Same as Commercial Trolling / Surface Fishing

65 | ManagementPlan | Bermuda DRAFT Marine Spatial Plan, 2022



5.5.11. RENEWABLE ENERGY DEVELOPMENT

Under existing legislation:

New MPA proposal + existing legislation:
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5.5.12. INFRASTRUCTURE WORK AND DEVELOPMENT

Under existing legislation:

New MPA proposal + existing legislation:
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6. Implementation,
Monitoring, and Review

6.1. IMPLEMENTATION

The MSP will be implemented as prescribed in the forthcoming Marine Development Act (“the Act”)
described in Section 4. The Act will appoint the Department of Environment and Natural Resources
as the coordinating authority responsible for administering the MSP as a whole.

6.2. MONITORING AND REVIEW

The process of monitoring and periodic reporting on the management of the MSP will comply
with requirements of the Act. The Act will also detail the review period of the MSP and associated
instructions.

The MSP is designed to be forward-looking and adaptive to account for new information, opportunities,
and changing circumstances. Progress toward achieving the objectives set out in the MSP will
be measured using ecosystem health metrics and blue economic indicators. If evidence supports
the need for change, then modifications to the MSP will be made in accordance with the requirements
of the Act.

6.2.1. MARINE RESOURCES MONITORING:
Principle Priority:

Annual monitoring of fish diversity, abundance and biomass for 10 years in fully protected
areas, highly protected areas and comparable unprotected ‘control’ areas during the same season:

1. Baited Remote Underwater Video (BRUV) cameras will be used to record fish diversity,
abundance and biomass at reef MPAs and control sites. Machine learning will be used for
automated analysis.

2. School size estimates for baitfish will be recorded at coastal MPAs and control sites,
and eDNA analysis will be conducted on water samples to determine species composition
of the school.

Supporting Priorities:
1. Regular/annual fishery-independent surveys for lobsters and other invertebrates.

2. Towed video transect surveys and diver-based video transect surveys, as dictated
by depth, to evaluate coral community structure and health at reef MPAs and control sites.

3. Diver-based surveys and surveys of seagrass and associated benthic habitats from shore
across the lagoon to the rim reef, following established protocols.

4. BRUV method calibrated against previous surveys conducted (e.g., stationary video
[unbaited], Bohnsack and Bannerot cylinder method, AGRRA method, roving diver
method).

5. BRUV fish surveys conducted during a minimum of two seasons per year, with the same
seasons repeated annually.

6. Monitor the above metrics in areas directly adjacent to fully protected areas to examine
the effects of spillover.
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6.2.2. FISHERIES MONITORING:

Principle Priority: Regular data-limited stock assessments for priority species, including black grouper,
red hind and lobster.

Supporting Priority: Fisheries catch data in areas adjacent and non-adjacent to fully protected areas
assessed using logbook data from fisheries and/or targeted experimental fishing.

6.2.3. TOURISM MONITORING:

Principle Priority: A baseline evaluation and follow-up survey of the economic impacts of MPA
establishment on the local tourism industry, with visitor surveys that include questions about
tourists’ willingness to pay (WTP) for nature-based experiences (e.g., snorkel/dive trips) to areas
within full protection areas; their prior knowledge of Bermuda’s MPAs before visiting the island and
whether that impacted their choice of activity or destination; and potentially their WTP a green fee
arrival/departure tax (similar to Palau) to support ongoing conservation efforts.

Supporting Priority: Recording the number of trips to locations in fully protected MPA sites vs other
sites, then calculating the revenues associated with those for comparison purposes.

6.2.4. OTHER CONSIDERATIONS:

Blue Shield may be able to support with enforcement and compliance efforts for the MSP network
in the offshore and nearshore areas. The Waitt Institute has the resources to support a full Ecosystem
Monitoring and Evaluation Plan to satisfy most elements of this monitoring proposal, which are
available immediately. The Waitt Institute can also provide assistance in creating MPA management
plans, with DENR and other relevant departments taking ultimate responsibility for implementation
in the long-term.
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7. Glossary

Bermuda’s marine waters: The region that extends from Bermuda'’s coast outward to 200 nautical
miles (nm), including the territorial sea and exclusive economic zone (EEZ). Bermuda has jurisdiction
over the natural resources, marine environment, and energy production rights in this region.

Bermuda Ocean Prosperity Programme (BOPP): A partnership between the Government
of Bermuda, the Waitt Institute, and the Bermuda Institute of Ocean Sciences (BIOS). The goal of
BOPP is to foster the sustainable, profitable, and enjoyable use of ocean resources for present and
future generations.

Blue economy: The sustainable use of ocean resources for economic growth, improved livelihoods,
and increased jobs while preserving the health of ocean ecosystems.

Blue Economy Strategy: A 10-year roadmap, presented by BOPP and developed with the
involvement of various Government entities, resident member organisations, local scientific
institutions, ocean stakeholders, and the general public. The Blue Economy Strategy outlines
opportunities for economic growth, revenue diversification, and improved social equity within
Bermuda'’s blue economy.

Blue Prosperity Plan: The combined Marine Spatial Plan (MSP) and Blue Economy Strategy which,
together, support the continued protection and enhancement of Bermuda’s coastal and marine
resources for current and future generations.

Environmental Impact Assessment (EIA): The aim of an Environmental Impact Assessment is to
protect the environment by ensuring that a local planning authority, when deciding whether to grant
planning permission for a project which is likely to have significant impacts on the environment, does
so in the full knowledge of the likely significant effects, and takes this into account in the decision-
making process. The aim of the Environmental Impact Assessment is also to ensure that the public is
given early and effective opportunities to participate in the decision-making procedures.

Exclusive economic zone (EEZ): The region that extends from 12 nautical miles (hm) outward to
200 nm in Bermuda's waters.

FAD (or fish aggregating device): Man-made objects designed and strategically placed to attract
pelagic fish.

Fully protected marine protected areas: No extractive or destructive activities are allowed;
all impacts are minimised (aka no-take fisheries replenishment zone)

Goal: A statement of the general direction or intent. High-level statements of the desired outcomes
you hope to achieve. Goals are intended to be broad and abstract. They are differentiated from
objectives in that they cannot be measured. Each goal has associated objectives that define how it
will be achieved with a measurable outcome.

Highly protected: Only light extractive activities are allowed with low total impact, with all other
impacts minimised.

Lightly protected: Some protection exists but moderate to significant extraction and other impacts
are allowed.

Marine Protected Area (MPA): A clearly defined geographical space, recognised, dedicated,
and managed through legal means to achieve the long-term conservation of nature, with associated
ecosystem services and cultural values.

Marine Spatial Planning: Is a public process that uses the best available information about
the natural environment and human uses to make informed decisions about how to manage
the ocean. Human activities are given spatial and temporal allocations to achieve ecological,
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economic and social objectives. It aims to find the right balance of industry and development,
while protecting the environment and marine resources for future generations.

Nearshore area: The marine area between Bermuda’s coastline and the 2000 m depth contour
covering both the Platform and outlying banks.

Non-spatial objectives: Specific, defined, and measurable outcomes that are activities or processes
to be achieved during the development of the MSP and after the MSP is adopted in order to a) support
MSP implementation and management, or b) to address future management needs identified in the
MSP process.

No-take fisheries replenishment zone: See fully-protected marine protected areas (aka no-take
zone).

Objective: A statement of the desired outcomes or observable behavioural changes that represent
the achievement of a goal. Objectives are concrete, detailed, focused, and well-defined outcomes
of the MSP.

Offshore area: The marine area between the nearshore boundary and the boundary of the EEZ.

Principles, Goals, and Objectives (PGOs): The approved Principles, Goals, and Objectives that
guide the MSP process.

Platform, the (or Bermuda’s Platform): The marine area between Bermuda’s coastline and the
100 fathom (approximately 183 m) contour line. Bermuda'’s Platform is part of the nearshore area.

Principle: A basic or essential quality or element determining the intrinsic nature or characteristic
behaviour of the MSP.

Spatial objectives: Specific, defined, and measurable outcomes that relate to, occupy, or otherwise
have the character of physical space. They aim to outline the dimensions of specific locations where
human activities can be permitted, restricted, or enhanced.

Spillover effect: The outward net movement (or emigration) of larvae, subadults, and/or adults from
MPAs to the remaining fishing grounds.

Territorial waters (or territorial sea): Defined as the waters within 12 nm of the baselines.
The baseline is measured generally as the low water line.
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7.1. ORGANISATIONAL ACRONYMS

BDA Bermuda Business Development Agency

BEDC Bermuda Economic Development Corporation
BIOS Bermuda Institute of Ocean Sciences

BOPP Bermuda Ocean Prosperity Programme

BNT Bermuda National Trust (Observer)

BREAM Bermuda Reef Ecosystem Assessment and Monitoring
BSMA Bermuda Shipping and Maritime Authority

BTA Bermuda Tourism Authority

BZS Bermuda Zoological Society

CFC Commercial Fisheries Council

DOED Department of Economic Development

DOE Department of Energy

DENR Department of Environment and Natural Resources
DOP Department of Planning

DOPB Department of Public Lands and Buildings

EA Environmental Authority

ECO Environmental Coalition

ES Estates Section, Ministry of Public Works

HWA Historic Wrecks Authority

M&P Department of Marine and Ports Services

MRB Marine Resources Board

OECD Organisation for Economic Co-operation and Development
RA Regulatory Authority

W&E Department of Works and Engineering
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8.1. MPA SCENARIOS

8.1.1. FINAL PROPOSED SCENARIOS

In a survey issued in June 2022, the Steering Committee was asked to vote for their preferred MPA
network proposal for both Bermuda’s nearshore area (coastline to 2000 m depth) and offshore area
(2000 m depth to the outer EEZ boundary). The proposals put forward MPAs with different levels of
protection (either fully, highly or lightly protected) based on recently-published guidance in The MPA
Guide. The following options were considered:

Offshore:

Offshore Proposal 1: Representing the top ranked scenario as voted for by the Steering
Committee in the initial voting phase.

Offshore Proposal 2: A modified version of the top ranked scenario as voted for by the
Steering Committee in the initial voting phase, incorporating a change to the map visualisation
to represent management and legislation that already applies to all of Bermuda'’s waters.

Nearshore:

Nearshore Proposal 1: Representing the top ranked scenario as voted for by the Steering
Committee in the initial voting phase.

Nearshore Proposal 2: A proposal led by DENR that builds upon the ‘balanced approach’
as voted for by the Steering Committee in the initial voting phase. It puts greater emphasis
on human use considerations, particularly commercial fisheries, to achieve a better balance
between human-use and ecological objectives.

For a full description and comparison of the MPA proposals considered in the final phase of Steering
Committee consultations before Cabinet submission, please see this report.

74 | Appendix |  Bermuda DRAFT Marine Spatial Plan, 2022


https://mpa-guide.protectedplanet.net/
https://mpa-guide.protectedplanet.net/
https://a5608098-1e68-4545-8d8f-3792e27f704a.filesusr.com/ugd/47d1fd_a7a81557b8b544849eee7972e7cffee7.pdf

Figure 8.1.1.1. MPAs proposed in Offshore Proposal 1.

Table 8.1.1.1. Use chart showing permitted, restricted or prohibited activities for each proposed
MPA in Bermuda’s offshore waters (2000m to EEZ boundary) for Offshore Proposal 1. | =
permitted; r = restricted; x = prohibited; + = required; - = not required. *Shipping has special
consideration when placing MPAs. The United Nations Convention on the Law of the Sea
(UNCLOS) applies and there are different shipping rights of passage through the various ocean
zones. MPAs would need to be designed to accommodate existing shipping lanes and freedom
of navigation.
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Figure 8.1.1.2. MPAs proposed in Offshore Proposal 2.

Table 8.1.1.2. Use chart showing permitted, restricted or prohibited activities for each proposed MPA in
Bermuda’s offshore waters (2000m to EEZ boundary) for Offshore Proposal 2. |/ = permitted; r = restricted;
x = prohibited; + = required; - = not required. *Shipping has special consideration when placing MPAs. The
United Nations Convention on the Law of the Sea mCLOS) applies and there are different shipping rights
of passage through the various ocean zones. MPAs would need to be designed to accommodate existing
shipping lanes and freedom of navigation.
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Figure 8.1.1.3. MPAs proposed in Nearshore Proposal 1.

Table 8.1.1.3. Use chart showing permitted, restricted or prohibited activities for each proposed MPA in
Bermuda’s nearshore waters (coastline to 2000m) for Nearshore Proposal 1./ = permitted; r = restricted;
x = prohibited; + = required; - = not required; rc = recreational only.
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Figure 8.1.1.4. MPAs proposed in Nearshore Proposal 2.
Also included in this proposal is a coastal protection plan as indicated by the maps in Section 5.2.

See Use Chart Table 8.1.1.4. on next page.
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Table 8.1.1.4. Use chart showing permitted, restricted or prohibited activities for each proposed MPA in
Bermuda’s nearshore waters (coastline to 2000m) for Nearshore Proposal 2. |/ = permitted; r = restricted; x =
prohibited; + = required; - = not required.
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8.1.2. INITIAL PROPOSED SCENARIOS

In a survey issued in February 2022, the Steering Committee was asked to rank several MPA scenarios
for both Bermuda’s nearshore area (coastline to 2000 m depth) and offshore area (2000 m depth
to the outer EEZ boundary). Its members were also given the opportunity to add suggestions or
comments they felt were important.

Each MPA scenario attempts to meet as many approved objectives as possible while also considering
extensive Science and Steering Committee feedback, as well as stakeholder needs. Each scenario
takes a different approach and prioritises certain objectives over others. Full details of each scenario
and how they meet the approved spatial objectives can be viewed in this report.
Offshore:

® Scenario A: Human-use approach (priority focus on human-use objectives)

® Scenario B: Middle ground approach (balanced focus on human-use and ecological
objectives)

® Scenario C: Ecological approach (priority focus on ecological objectives)

Nearshore:
® Scenario A: Human-use approach (priority focus on human-use objectives)

* Scenario B(a): Middle ground approach (balanced focus on human-use and ecological
objectives, prioritising feedback based on heatmaps showing collective MPA proposals
from recent Steering Committee consultations)

* Scenario B(b): Middle ground approach (balanced focus on human-use and ecological
objectives, prioritising Steering Committee feedback based on verbal feedback through
one-to-one consultations that could not be captured in the heatmaps)

e Scenario C: Ecological approach (priority focus on ecological objectives)

Suggested MPAs in each scenario are assigned permitted activities and given a level of protection
(either fully protected or partially protected) based on the IUCN protected area categories.
Each suggested MPA has been assigned a unique number, which are outlined in maps in this section.

e Marine protected area (MPA): a clearly defined geographical space, recognised,
dedicated, and managed through legal means to achieve the long-term conservation
of nature, with associated ecosystem services and cultural values.

¢ Full Protection: no extractive or destructive activities are allowed; all abatable impacts
are minimised.

* Partial Protection: only light extractive activities with low total impact are allowed, with all
other abatable impacts minimised. Permissible low impact activities are identified for that
specific partially protected area based on the area’s objective and would be governed by
a formal management system. Examples of low impact activities that could be identified
within the management plan include: sustainable fishing, aquaculture, shipping, renewable
energy development, works (for harbours, dredging, cable maintenance, etc.).

Click the appropriate links to see the nearshore map and the offshore map.

In both the offshore and nearshore areas, Scenario A prioritises objectives relating to human-use
of the ocean. It takes into account feedback from Steering Committee members whose primary focus
is ensuring continued ocean access for livelihood-related activities. A trade-off to this approach is that
fewer ecological objectives are achieved.

In this scenario, key offshore areas remain completely open to fishing and a ring has been placed
around the EEZ boundary (MPA shape A10) to protect Bermuda’s waters from foreign vessels as
suggested during Steering Committee consultations. Note that Bermuda's waters are already
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protected from fishing by foreign vessels under the Fisheries Act 1972. Moreover, shipping has special
consideration when placing MPAs. The United Nations Convention on the Law of the Sea (UNCLOS)
applies and there are different shipping rights of passage through the various ocean zones. MPAs
would need to be designed to accommodate existing shipping lanes and freedom of navigation.
Also, complex shapes such as rings have proportionately more edge and greater spillover of species
outside the MPA, and they increase the number of opportunities to fish along the border (“fishing
the line"”), compared to simpler shapes such as squares and circles of the same area.” Simpler shapes
therefore offer better refuge for fish species and can be easier to monitor and enforce. A thicker ring
inset farther into the EEZ would reduce these “edge effects” and produce relatively less spillover
compared to the EEZ-boundary ring. It would also ensure spillover benefits flow into Bermuda'’s EEZ
rather than directly out of it.?

The Muir Seamount chain is also included in the offshore MPA area in recognition of the pelagic and
benthic biodiversity values of seamounts®“. This area is seldom used by local fishers, so immediate
user conflict would be minimal, and its protection helps to achieve ecological objectives detailed
in Section 3.5. This area could provide a refuge for a variety of fish species, which would become
more important if Bermuda were to expand its commercial pelagic fishing industry. Full protection is
suggested to recognise the links between upper-ocean life and the seabed®, therefore maintaining
the integrity of this valuable habitat.

Many of the suggested MPAs in the nearshore area allow for activities such as sustainable local and
recreational fishing, renewable energy development, works (for harbours, ports, dredging, etc.), and
shipping. The seasonally protected areas are recognised as important fishing grounds during the
open season and remain open to fishing in Scenario A, apart from where full protection has been
suggested to protect grouper spawning aggregation sites.

A suggested ring-shaped MPA around Bermuda’s Platform (MPA shape A9) between 100 and 350
fathoms deep permits sustainable local fishing under a governed management system. This area
is currently used by local fishers on a rotational basis for deepwater snapper fishing. At present,
this system of fishing is informal; however, designating this area as an MPA would allow for better
regulation and monitoring. Moreover, Bermuda'’s local fishers could take a lead role in designing
the associated management plan. It could also be possible to expand this area to include the
management of additional fish species while achieving more ecological objectives as suggested in
Scenario B(b). Protection of nursery habitats is considered important to safeguard the fishing industry
and, as such, protection of key nearshore areas (shapes A4, A5, A6, A7) is suggested, allowing for
recreational fishing to continue, as well as limited commercial baitfish and lobster fishing where it does
not compromise the underlying objective. Areas along the South Shore to depths of approximately
25 fathoms, and areas of the Coral Reef Preserve south of the northern shipping lane, were identified
during the Steering Committee consultations as areas that were not heavily used by the fishing
community. Heavy restrictions have therefore been suggested in these areas to help achieve listed
objectives while reducing conflict with stakeholders.

1 Roberts, C. M., J. A. Bohnsack, F. Gell, J. P. Hawkins and R. Goodridge (2001). Effects of Marine Reserves on
Adjacent Fisheries. Science 294.

2 A conceptual model of this idea has been drafted for French Polynesia: Millage, K., Burgess, M. G. Strauss, K.,
Lenihan, H. S. & Costello, C. (2017) Ocean Halos - Phase 1: A conceptual model of marine zoning in French Polynesia
3 Morato, T., Hoyle, S. D., Allain, V. and Nicol, S. J. (2010) Seamounts are hotspots of pelagic biodiversity in the
open ocean. Proceedings of the National Academy of Sciences. 107, 21, 9707-9711. https://doi.org/10.1073/
pnas.0910290107

4 Clark MR, Schlacher TA, Rowden AA, Stocks KI, Consalvey M (2012) Science Priorities for Seamounts: Research
Links to Conservation and Management. PLoS ONE 7(1): e29232. https://doi.org/10.1371/journal.pone.0029232

5 O'Leary, B. C. and Roberts, C. M. (2018) Ecological connectivity across ocean depths: Implications for protected
area design. Global Ecology and Conservation. Volume 15, 2351-9894. https://doi.org/10.1016/j.gecco.2018.e00431
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Click the appropriate links to see the nearshore maps and the offshore map.

Scenario B takes a middle ground approach whereby human-use objectives and ecological objectives
are considered equally.

In the offshore area, the suggested MPAs reach the optimum ecological targets for habitat protection
while permitting sustainable local fishing in the suggested Crescent Seamount MPA (MPA shape B13).

There are two suggested nearshore scenarios: (Scenario B(a) and Scenario B(b)).

Scenario B(a) best reflects heatmaps showing collective MPA proposals made during recent Steering
Committee consultations. The patchwork of MPAs incorporates key nursery areas, fish dispersal
corridors, highly valuable coral areas, sites with high historic wreck value, and currently legislated
areas. A network consisting of many small MPAs may be more difficult to implement, manage and
enforce, but could have greater benefits to fisheries due to the increased spillover of species from
MPAs into fishing areas across the Platform.®

Scenario B(b) best accounts for the verbal feedback received from the Steering Committee during
recent consultations that could not be captured in the heatmaps. This feedback includes strong
objections to protecting specific areas, or unique suggestions that warrant further consideration (such
as shape Béb, which expands on the idea of a partially protected ring around Bermuda’s Platform that
allows for sustainable local fishing on a rotational management system as described above). Shape
B5b is also suggested as an MPA with strong protection as feedback suggests that conflict between
stakeholders and ocean-related industries in this area would be minimal, and it still includes important
coral habitat and historic wrecks. This scenario also focuses protection on key nursery habitats and
fish dispersal corridors.

When ranking Scenario B for the nearshore area, Steering Committee members were asked to choose
between option B(a) or option (Bb.

Click the appropriate links to see the nearshore map and the offshore map.

In both the offshore and nearshore areas, Scenario C prioritises objectives relating to ecological
function. It takes into account feedback from Steering Committee members who have a primarily
environmental focus. A trade-off to this approach is that a greater risk of conflict exists with ocean
users due to the overlap of MPAs with highly valued human-use areas.

All offshore suggested MPAs in Scenario C are designated with full protection, including the Crescent
and Muir Seamounts, in recognition of their ecological importance.

Nearshore suggested MPAs in Scenario C limit all extractive activities, except for shipping and works,
to maintain current infrastructure needs.

6 IUCN World Commission on Protected Areas (IUCN-WCPA) (2008). Establishing Marine Protected Area Networks—
Making It Happen. Washington, D.C.: IUCN-WCPA, National Oceanic and Atmospheric Administration and The
Nature Conservancy, P59.
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8.2. RANKING RESULTS

8.2.1. FINAL RESULTS
Who completed the survey

17 Steering Committee members responded to the survey request in June 2022; 16 voted,
representing the following 16 organizations:

* Bermuda Business Development Agency

* Bermuda Economic Development Corporation
* Bermuda Institute of Ocean Sciences

* Bermuda Shipping and Maritime Authority

® Bermuda Tourism Authority

* Commercial Fisheries Council

* Department of Economic Development

* Department of Energy

* Department of Environment and Natural Resources
* Department of Marine and Ports

* Department of Planning

¢ Department of Workforce Development

® Environmental Authority

e Estates Section, Ministry of Public Works

e Historic Wrecks Authority

* Marine Resources Board

® Regulatory Authority

The Commercial Fisheries Council declined to vote.

Results

Offshore Proposal 2 was the Steering Committee’s top ranked scenario for the offshore area,
making this the option that will be included in the First Draft MSP as the proposed MPA network
for Bermuda’s offshore waters.

Figure 8.2.1. This pie chart shows the percentage of member votes received for each MPA
scenario proposed for the offshore area.
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Offshore Proposal 1 Offshore Proposal 2

5 11

Table 8.2.1. This table shows how many members voted for each MPA scenario proposed for the
offshore area.

Nearshore Proposal 2 was the Steering Committee’s top ranked scenario for the nearshore area,

making this the option that will be included in the First Draft MSP as the proposed MPA network for
Bermuda’s nearshore waters.

Figure 8.2.2. This pie chart shows the percentage of member votes received for each MPA scenario
proposed for the nearshore area.

Nearshore Proposal 1 Nearshore Proposal 2

5 11

Table 8.2.2. This table shows how many members voted for each MPA scenario proposed for the
nearshore area.
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8.2.2. INITIAL RESULTS

RANKING OF THE INITIAL SCENARIOS AND ADDITIONAL MPA SUGGESTIONS
BY THE STEERING COMMITTEE

Who completed the survey

16 Steering Committee members responded to the initial survey in February 2022, representing the
13 organisations listed below:

® Bermuda Economic Development Corporation

e Bermuda Institute of Ocean Sciences

e Bermuda Tourism Authority

* Department of Economic Development

* Department of Energy

* Department of Environment and Natural Resources

* Department of Marine and Ports

* Department of Planning

* Department of Workforce Development

e Environmental Authority

e Historic Wrecks Authority

® Marine Resources Board

e Regulatory Authority
The three organisations that did not respond to the survey are listed below, with their respective
reasons:

* Bermuda Business Development Agency

e Commercial Fisheries Council

e Estates Section, Ministry of Public Works
As the Commercial Fisheries Council (CFC) and the Marine Resources Board (MRB) represent

stakeholders who could be significantly affected by the MPA proposals, they have been given the
option of issuing independent statements of recommendation in this regard.

The Steering Committee recommendations on Bermuda’s proposed MPA network are detailed below.
Seven Steering Committee organisations requested more time to review and discuss the MSP prior to
the First Draft Blue Prosperity Plan going to the public for consultation. This request was granted and
subsequent consultations were held, which are detailed in this report.
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Ranking Results

Offshore:

Scenario B was the Steering Committee’s first choice preference for the offshore area, indicating
that a balanced approach is preferred. More members voted for Scenario C as their second choice
preference over any other scenario, showing a general preference towards the ecological approach if
their first choice option is not implemented.

Figure 8.2.2.1. This graph shows how many members voted for each MPA scenario as their first,
second, or third choice preference for the offshore area.

Table 8.2.2.1. This table shows how many members voted for each MPA scenario as their first, second,
or third choice preference for the offshore area.
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Nearshore:

Scenario B was the Steering Committee’s first choice preference for the nearshore area, indicating
a balanced approach is preferred. Scenario A received more votes for the first choice preference
compared to Scenario C, but Scenario C received more votes as a second choice preference compared
to Scenario A.

Figure 8.2.2.2. This graph shows how many members voted for each MPA scenario as their first,
second or third choice preference for the nearshore area.

Table 8.2.2.2. This table shows how many members voted for each MPA scenario as their first, second
or third choice preference for the nearshore area.

Of those who voted for Scenario B, option B(a) was preferred. This shows a general preference towards
adopting the MPAs that best reflect the collective feedback shown in the heatmaps produced from
recent Steering Committee consultations.

Figure 8.2.2.3. This graph shows the number of votes for option B(a) and option B(b) for the nearshore
area.

Table 8.2.2.3. This table shows the number of votes for option B(a) and option B(b) for the nearshore

area.
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Additional MPA suggestions
Suggestion by the BEDC for the offshore area:

The BEDC suggests reducing the area of the fully protected MPAs proposed in Scenario B for the
offshore area by approximately 50% and applying it instead to a ring around the boundary of the
EEZ. This attempts to find a compromise between Scenario A and Scenario B that better considers
stakeholders in the fishing industry, particularly with regard to current and future pelagic fishing
interests. By reducing the B14 Muir Chain MPA by approximately 12% and the B15 Southeast EEZ by
approximately 35%, a ring can be placed around the EEZ boundary approximately 15 km wide, while
also achieving the same number of habitat targets as Scenario B. The trade-off to this suggestion
is that a ring-shaped MPA may not provide as many ecological benefits as the larger ‘block’ MPAs
originally proposed.” A thicker ring set farther into the EEZ would reduce edge (i.e., total length of
the MPA border) and produce relatively less spillover compared to a ring set on the boundary of the
EEZ. It would also ensure spillover benefits flow into Bermuda’s EEZ rather than directly out of it.?
Moreover, a small section of the Muir Seamount habitat is open to extractive activities. Although this
may provide benefits to the fishing industry by increasing spillover of fish species, the integrity of this
seamount habitat would be better preserved if the MPA boundary was at its edge rather than passing
through its interior.”

Boundaries shown are not definitive

7 Claudet, J., C. W. Osenberg, L. Benedetti-Cecchi, P. Domenici, J. Garcia-Charton, A. Pérez-Ruzafa, F. Badalamenti,
et al. 2008. Marine reserves: size and age do matter. Ecology Letters 11: 481-89

8 A conceptual model of this idea has been drafted for French Polynesia: Millage, K., Burgess, M. G. Strauss, K.,
Lenihan, H. S. & Costello, C. (2017) Ocean Halos - Phase 1: A conceptual model of marine zoning in French Polynesia
9 Willis, T., R. Millar and R. Babcock (2003). Protection of exploited fishes in temperate regions: high density and
biomass of snapper Pagrus auratus (Sparidae) in northern New Zealand marine reserves. Journal of Applied Ecology
40:13.
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Suggestion by the BTA for the offshore area:

The BTA proposes a large MPA at the edge of the EEZ, shaped as a cut-out of a large triangle, with
the triangle’s three points touching the EEZ's perimeter. This can be seen as three separate MPA
segments, one along each of the triangle’s three sides. The rationale for the BTA's suggestion is based
on their economic research on the benefits of MPAs to maritime tourism.

The total area covered by the suggested MPAs is approximately 60% of Bermuda'’s waters; however,
only one shape is designated as fully protected, which amounts to 20% of Bermuda’s EEZ. The
remaining areas would be designated as benthic protection zones, allowing for sustainable pelagic
fishing guided under a formal management system. As full protection is condensed into a single area,
several habitat types in the offshore are unrepresented in the fully protected areas. However, partially
protected MPAs help to reach other habitat protection targets. This network also avoids the main
areas used by the local long-lining vessels.

A review of the academic literature on the economic impact of MPAs indicates that MPAs can
generate a significant increase in maritime tourism visitors and expenditure, rising over a period of
several years.'® The primary driver of that increase appears to be the ‘Designation Effect’, which is the
act itself of creating and promoting an MPA and the subsequent increase in visitor activities such as
ecotourism and diving. The Designation Effect is independent from the level of protection provided
by the MPA and from any ecological changes the MPA facilitates. The BTA therefore suggests that
Bermuda should maximise the Designation Effect and promotional/PR opportunities arising from
Bermuda’s planned new MPA network by not only considering ecological benefits, but also designing
it to be unique and memorable to Bermuda. The BTA suggests naming it “The Bermuda Triangle
MPA" which would simultaneously be recognisable around the world and large enough to be visible
on maps.

Boundaries shown are not definitive

10 Haines, R., Verstraeten, Y., Papadopoulou, L., Hattam, C., Pantzar, M., Russi, D., ... & David, M. (2018). Study
on the Economic Benefits of Marine Protected Areas. Publications Office of the European Union.
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Suggestion by the DENR for the nearshore area:

DENR expresses concerns that the proposed MPAs in the nearshore area do not adequately utilise
currently legislated areas and are too fragmented/numerous to be effectively implemented and
enforced. As such, they suggest better utilisation of legally designated areas by incorporating the
grouper boxes and the fully protected dive sites as fully protected MPAs in the proposed network,
alongside the fully protected areas suggested in the top ranked scenario, Scenario B(a).

To enable better implementation and management, DENR also suggests a blanket, partially protected
MPA (with all [IUCN Category 4 permitted activities included) encompassing the remaining Platform
area. For a partially protected MPA such as this to be effective at achieving the underlying objectives,
adequate implementation and management would be imperative." This blanket protection would
allow for the design of a single unified management system that could adopt the same principles that
guided the creation of the top ranked scenario. For example, areas identified as important nursery
habitats or fish-dispersal corridors could still be protected through varying levels of activity restrictions.
Sustainable fishing could be guided through a designated management plan which the fishers could
take a role in developing and would build upon current legislation. Other activities prioritised in
the MSP and Blue Economy Strategy (e.g., renewable energy development or aquaculture) could be
considered anywhere within this MPA, with the underlying conservation objectives prioritised through
an EIA procedure or other means deemed necessary by the relevant authorities. Note, however,
that networks containing many small MPAs may be more beneficial to fisheries than fewer large
MPAs."? They may also help to reduce socio-economic impacts without compromising conservation
or fisheries benefits.'®

DENR also suggests a slight alteration to the proposed fully protected MPA B4(a) to better incorporate
the Chubbs Head protected dive site and Science Committee feedback.

11 Hall et al. 2021. Partially protected areas as a management tool on inshore reefs. Rev Fish Biol Fisheries.

12 Roberts, C. M. and J. P. Hawkins W. E. S. Campaign (2000). Fully-protected marine reserves: a guide. Washington, DC, USA and
Environment Department, University of New York

13 PISCO (2007). The Science of Marine Reserves [2nd Edition, United States Version], Partnership for Interdisciplinary Studies of
Coastal Oceans.22. www.piscoweb.org.
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The BTA for the nearshore area:

The BTA proposes the addition of Blue Economy Zones in the nearshore area. As these cannot be part
of the legislated MPA network, they would be included as a Potential Use Area to identify key areas
where sustainable blue economy activities including, but not limited to, tourism, are encouraged and
supported. Economic incentives and streamlined red tape would help accelerate local businesses in
the Blue Economy Zones, similar to Economic Empowerment Zones. The precise definition used to
identify a Blue Economy Zone is not yet determined but the map below identifies some preliminary
areas based on local tourism expertise from the BTA. The Zones would ideally be located where
maritime activity is already clustered, e.g., Dockyard, Southside, and Hamilton and St. George’s
Harbours. The BTA proposes that the Zones be named for legendary Bermudians in our maritime
economic history, for example, Llewellyn Hollis, Pilot James Darrell (in St. George’s), and Mary Prince
(in '"Hamble Town’, as she called the Hamilton port). The BTA suggests that concrete measures to
support and ease burdens on local businesses should be considered fundamental, not secondary, to
the conservation goals of the MSP. Further work is needed before such proposals can be included in
the MSP.
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8.3. METHODOLOGY FOR POTENTIAL
DEVELOPMENT AREA MAPS - RENEWABLE ENERGY

The following maps provide context for the potential use areas for renewable energy.

Figure 8.3.1. Exclusionary criteria were used to identify areas potentially suitable for renewable
energy platform siting. These four maps identify areas, shown in green with red outlines, that are
considered protected areas for marine habitats and species and, as such, would not be suitable for
energy platform siting.

Figure 8.3.2. Exclusionary criteria were used to identify areas potentially suitable for renewable energy
platform siting. This map identifies spawning aggregation areas that could have significant impact on
the placement of those sites. Spawning aggregation areas for two species—the black grouper (green)
and the red hind (yellow)—as well as a 1 km buffer (grey), and the Seasonally Protected Areas are all
excluded as suitable siting areas.
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Figure 8.3.3. Exclusionary criteria were used to identify areas potentially suitable for renewable
energy platform siting. This map identifies Bermuda’s ferry routes (blue, green, orange, and pink) and
shipping lanes (grey). The orange ferry route is not used and, as such, was not used in this analysis.

Figure 8.3.4. Exclusionary criteria were used to identify areas potentially suitable for renewable energy
platform siting. Above and below water energy platforms are likely to be incompatible with shipping
lanes and ferry routes, shown in Figure 8.3.3. Both shipping lanes and ferry routes were buffered to a
distance of 0.5 nm, i.e., areas within 0.5 nm (926 m) of the shipping lanes are considered unsuitable

for energy platform installation.
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Figure 8.3.5. Exclusionary criteria were used to identify areas potentially suitable for renewable
energy platform siting. Submarine cable routes are assumed to be unsuitable for energy platforms
due to the need to access them, and the potential for damage during platform installation. This map
shows cable route locations, as well as a 50 m buffer zone, i.e., areas to 50 m distance around the
cables are excluded as suitable areas for energy platform siting.

Figure 8.3.6. Exclusionary criteria were used to identify areas potentially suitable for renewable energy
platform siting. Given the considerable loss of seagrass habitat in Bermuda, the conservation and
restoration of remaining areas is of high importance and at odds with the siting of energy platforms.
Using a seagrass index, the upper half of index values (orange) are considered not suitable for energy
platforms. The lower half of index values were used as part of a site suitability index with low seagrass
index values being most potentially suitable for energy platform siting, and high values least suitable.
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Figure 8.3.7. Exclusionary criteria were used to identify areas for renewable energy platform siting.
The placement of energy platforms will destroy benthic coral habitat; however, coral cover is not
contiguous, meaning there may be space between reef patches that is suitable for placement. This
map shows the upper quartile (25%, in orange) of coral cover values as unsuitable for energy platforms,
with the lower 75% used in an index of site suitability. Coral cover values are percent coral cover.
Higher values are least suitable in the index of site suitability.

Figure 8.3.8. Exclusionary criteria were used to identify potential areas for renewable energy platform
siting. Areas of high coral diversity (number of coral species, or species richness) should be avoided
in the placement of energy platforms. This map shows the upper quartile (25%, in orange) of coral
diversity values as unsuitable for energy platform siting, with the lower 75% used in an index of site
suitability. Coral diversity values are species richness (number of coral species). Higher values are least
suitable in the index of site suitability.
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Figure 8.3.9. Exclusionary criteria were used to identify potential areas for renewable energy siting.
This map shows the airport control areas (in orange), which are assumed to be unsuitable for wind
energy platform siting.

Figure 8.3.10. Exclusionary criteria were used to identify areas for renewable energy siting. This
map shows 3 zones identified by DENR in a previous wind energy study’, as important for avian
courtship activity, food foraging, and/or nesting access. The DENR considers zones 1 and 2 to be
incompatible with wind turbines and zone 3 to be partially compatible. Following the approach taken
by the previous study, all 3 zones were considered unsuitable as areas for wind energy siting.

1 Amrhein, Alisan, et al. Offshore Wind Energy in the Context of Multiple Ocean Uses
on the Bermuda Platform. 2014. Univ. Santa Barbara. Master’s thesis. https://bren.ucsb.edu/
projects/offshore-wind-energy-context-multiple-ocean-uses-bermuda-platform
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Figure 8.3.11. Exclusionary criteria were used to identify potential areas for renewable energy siting.
Wave energy installations require a suitable amount of water movement to function. These maps
show habitat areas that are highly sheltered and assumed to be unsuitable for placement sites. The
map on the left breaks areas down by habitat zone type (e.g., Diploria Porites reef, Castle Harbour
Madracis), while the map on the right shows all areas unsuitable for wave energy installations.

Figure 8.3.12. These four maps indicate the various depth limitations, shown in contours, for each
renewable energy technology, as taken from a literature review by RMI. Note that nearshore and
offshore floating solar PV have the same depth limits.
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Figure 8.3.13. These five maps use data to create an index of potential site suitability for areas that
were not previously excluded as potential sites. They illustrate the following criteria: Coral cover
(lower 75% of values, scaled O to 1); Coral diversity/species richness (lower 75% of values, scaled O to
1); Commercial fishing (all values, scaled O to 1); Recreational fishing (all values, scaled 0 to 1); Wrecks
heatmap (heatmap of wrecks, indicating number of wrecks in an area). Higher values represent areas
potentially more suitable for energy platform siting, and lower values the areas that are least suitable.

Figure 8.3.14. As the distance from shore increases, so does the cost of installing a renewable energy
platform based on the additional expense of cabling. This map shows a distance from shore index, in
contours out to the 300 m depth contour, with higher values (shows in darker blue) indicating greater
suitability for energy platform siting.
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Figure 8.3.15. An additional site suitability index was applied to rank the remaining areas that had
not been excluded via previous criteria. This final index is a sum of the indices in the previous data
maps, with any areas not showing any data being assigned a value of 1 (most suitable). This map
shows the results of the application of the site suitability index, with darker colours used to indicate
areas of higher potential suitability for the placement of renewable energy platforms.

Figure 8.3.16. Based on the exclusivity criteria presented in the maps above, a series of four maps
was created to demonstrate the areas potentially suitable for further investigation into the installation
of energy platform installation based on the type of renewable energy technology (offshore wind-
fixed, offshore wind-floating, floating solar PV, and wave energy).

106 | Appendix | Bermuda DRAFT Marine Spatial Plan, 2022



Figure 8.3.17. This final set of maps represents areas suggested as potentially suitable for further
investigation as energy platform investigation sites, based on both the exclusionary criteria and the
site suitability index.
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8.4. METHODOLOGY FOR POTENTIAL
CONSERVATION AREA MAPS - HABITAT
RESTORATION

The following reports provide context for the potential use areas for habitat restoration.

8.4.1. SEAGRASS

[Download Here]

8.4.2. SALTMARSH AND MANGROVE

[Download Here]

8.4.3. CORAL

[Download Here]
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https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_a131202664a34c9c9c6d89cad6e1e025.pdf
https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_a131202664a34c9c9c6d89cad6e1e025.pdf
https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_c59ddffc0cf846cca480415bbd79d32f.pdf
https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_c59ddffc0cf846cca480415bbd79d32f.pdf
https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_14f8e7378d584df598dc2827f5e12c85.pdf
https://47d1fd5f-4694-4a23-a78b-9c1cb9f8c5fc.usrfiles.com/ugd/47d1fd_14f8e7378d584df598dc2827f5e12c85.pdf

8.5. HISTORIC WRECKS HEATMAP
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8.6. DATA LAYERS USED IN THE MSP DECISION-
MAKING PROCESS

The data layers below were provided to BOPP in a spatial format and have been made available
through the SeaSketch platform for marine spatial planning purposes.

Bathymetry

e NOAA Contours (50 metre intervals)

e Bathymetric Contours (5 metre intervals)

e Selected Bathymetric Contours (labelled, in metres)
¢ Selected Bathymetric Contours (unlabelled)

Boundaries

® Maritime zones
* Nearshore boundary (0-2000 m depth)
* Pelagic fishing zone (55-2000 m depth)
® Lobster Zones Inshore
e Lobster Fishing Zones
¢ Exclusive Economic Zone (Global)
e Exclusive Economic Zone (Bermuda)
e Territorial Seas (Bermuda)
e Land
* Protected Areas
® Marine Mammal Sanctuary
¢ Castle Harbour Islands Nature Reserve
* Spiny Lobster Reservoir
e Regulatory Zones
¢ Marine Enforcement Zones
e Restricted Maritime Zones
¢ Boating Restrictions (Areas)
® Boating Restrictions (Points)
* Speed Limits for Boats
e Legislated Areas
* Shipping Lanes
¢ Submarine Cable Protection Zone
e Public Ferry Routes
* Open Wrecks
e MPA Extended Closure Areas
e Coral Reef Preserve (Areas)
¢ Prohibited marine board notice areas
* Protected Dive Site (Areas)
e Seasonally Protected Areas (Feb 2012)
¢ National Parks Marine Areas 2017
* No Net Fishing Area
* Spearfishing Exclusion Zone
* No Lobster Fishing Area
e Terrestrial Planning Layers
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e Conservation Areas
® Bermuda Plan 2018

Ecology

* Ecological Geographic Regions
e Terrestrial Habitats (1997)
e Coastline Physical Habitats
e Coastline Environmental Sensitivity Index
e Intertidal Environmental Sensitivity Index
¢ Benthic Habitat Assessment (2006-2008)
e Benthic Community Survey Points
e Benthic Communities Percent Cover
e Seagrass Survey Sites - Presence/Absence
e Seagrass Survey Sites - Presence Only
* Benthic Community Mapping Program (2012)
* Macroalgae Cover
e Coral Cover
e Turf Algae Cover
e Coral Reefs (1997)
e lLagoonal Reef
* Coral Reef Types
e Coral Reef Cover
* Mangroves (2012)
e Seagrass (1997)
e Baitfish Survey Points
e No fish detected

® Round sardinella (Sardinella aurita)

* Atlantic thread herring (Opisthonema oglinum)

e Dwarf herring (Jenkinsia lamprotaenia)

* Reef silverside (Hypoatherina harringtonensis)

e Redear herring (Harengula humeralis)

e Bermuda anchovy (Anchoa choerostoma)

® Fry (Bermuda anchovy, reef silverside, and dwarf herring)
Fisheries

* Teddy Tucker Fishing Map
Longline Segments

¢ Recreational Fishing Data Grid
e Recreational Lobster Diving (2002-2013)
® Lobster (2007-2013)
e Lobster (2002-2007)
* Recreational Spearfishing (2011-2013)
¢ Almaco Jack
* Black Grouper
¢ Gray Snapper
* Hogfish
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Lionfish
Total

Geomorphology

e Habitat Zones
e Quter Reef Breaker Line

e Seafloor Features

Human Use

Abyss - Area below the foot of the continental slope and above 6000 m

Abyssal Zones - Plains (<300 m relief), hills (300-1000 m relief), mountains (>1000 m
relief)

Slope - Shelf edge to the upper limit of the continental rise

Escarpments - Elongated, linear, steep slope separating gentle slopes in non-shelf areas
Shelf - Shoreline to a depth at which there is a marked increase of slope

Knoll Base Areas

Knolls - Large, isolated, characteristically conical elevations (<1000 m relief)

Seamounts - Large, isolated, characteristically conical elevations (>1000 m relief)
Predicted Seamounts

¢ Long Line Activity - Nov 2019 - Nov 2020
¢ Long Line Activity - Nov 2020 - Nov 2021
* Shipping Traffic

* Public Ferry Stops

¢ Powerboat Race Routes
e Port Facilities
e Marinas

* Mooring Buoys

¢ Tourism Operations

e Public Road Soakaways (2012)
e Public Road Drains (2012)

e Sewage and Water Outfalls

¢ Sea Floor Cables

® Ocean Use Heatmaps

Finalised heatmaps
* Recreational Fishing - All Responses, Weighted
* Commercial Fishing - All Responses, Weighted
* Aquaculture - All Responses, Weighted
¢ Boating - All Responses, Weighted
® Tourism - All Responses, Weighted
* Swimming, Snorkeling and Diving - All Responses, Weighted
* Passive Recreation and Conservation - All Responses, Weighted
e Utilities - All Responses, Weighted
* Shipping - All Responses, Weighted
* Fishing Gear Heatmaps
e Commercial
e Commercial Bait Fishing
e Commercial Bottom Fishing
e Commercial Hand Lining
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e Commercial Long Lining
* Commercial Net Fishing (bait species)
e Commercial Net Fishing (schooling pelagics)
* Commercial Traps
e Commercial Trolling
¢ Recreational
¢ Recreational Bait Fishing
¢ Recreational Bottom Fishing
® Recreational Lobster Diving
* Recreational Spearfishing
¢ Recreational Trolling

Oceanography

Sea Surface Contours
Surface Temperature
Chlorophyll-a

Salinity

Navigational Aids
Survey Grids
e Survey Grid (EE2Z)
e Survey Grid (Territorial Seas)
e Survey Grid (Territorial Seas Plus)

Protected Seas

* Global database of marine protected areas

® MPA Protection Level 1 - Least restrictive: no known fishing restrictions
* MPA Protection Level 2 - Less restrictive: Few species- or gear-specific restrictions apply

* MPA Protection Level 3 - Moderately restrictive: Several species- or gear-specific restrictions
apply; or either commercial fishing or recreational fishing is entirely prohibited.

* MPA Protection Level 4 - Heavily restrictive: Fishing is mostly prohibited, with few exceptions.

* Protected Seas Protection Level 5 - Most restrictive: Fishing is prohibited

Site Suitability — Potential Use Areas

¢ Potential Development Areas

Potential Site Suitability - Floating Solar
Potential Site Suitability - Wind Energy (fixed)
Potential Site Suitability - Wind Energy (float)
Potential Site Suitability - Wave Energy

e Potential Conservation Areas

* Mangrove Restoration Suitability
e Seagrass Restoration Suitability
¢ Seagrass Restoration Sites 500 m buffer

e Mangrove Restoration Sites 500 m buffer

Wave Energy Proposal Jan 2021

¢ BDA Wave Energy Points

¢ BDA Wave Energy Array Points
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e BDA Wave Energy Array Cables
¢ BDA Wave Energy Areas

Modelling Solutions

¢ Science Committee Feedback - Final

e Data Used in the Nearshore Modelling Process
¢ Cost - Recreational Fishing Effort
e Cost - Commercial Fishing Effort
¢ Fish diversity (BRUVs data)
¢ Fish diversity (BREAM data)
e Fish density
e Fish recruit density
¢ Habitat Zones
e Seagrass Index Value
e Coral cover
e Coral diversity (richness)
e Coral recruit density
® Rugosity

e Data used in Offshore Modelling Process
* Abyssopelagic
e Seamounts
e Offshore cost
* Bathypelagic
¢ Cold water coral
® Escarpments
e Knolls
® Terraces
¢ Pelagic zone 1
¢ Pelagic zone 2
® Pelagic zone 3
e Plains

e Solutions
e Offshore solution - no terraces
¢ Nearshore Scenario 1 v2
¢ Nearshore Scenario 2 v2
¢ Nearshore Scenario 3 v2

Nearshore Scenario 4 v2

114 | Appendix | Bermuda DRAFT Marine Spatial Plan, 2022



8.7. MEMORANDUM OF UNDERSTANDING
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