
Blue economy: "the sustainable use of ocean resources 
for economic growth, improved livelihoods and jobs 

while preserving the health of ocean ecosystems”
--The World Bank  2017



The Ocean as Earth’s Life Support System
• 80% of life on Earth
• Critical nutrition for over            

3 billion people 
• Modulates the weather 

(temperature, CO2 
mitigation) 
• Creates >50% oxygen 
• Absorbs 90% extra 

atmospheric heat  
• Provides energy
• Central to identity and 

cultures of people around 
the world



The Ocean a Foundation for 
Vibrant Economies

• Fisheries and aquaculture sector supports 
the livelihoods of 10-12% of the world’s 
population

• Goods and services from the ocean 
generate about $2.5 trillion each year

• Seventh largest economy in the world today
• Supports multiple industries and jobs, 

including global transportation, ports, 
tourism, fishing, aquaculture, mining, 
construction, and energy generation

• Emerging sectors: blue C, restoration, 
renewable energy, biotechnology, 
sustainable seafood



Urgency-- Ocean Pressures



Ocean Panel Perspectives, June 2020

High Level Panel for a Sustainable Ocean Economy

Enhancing 
humanity’s 

relationship with 
the ocean

A unique initiative 
by 14 world leaders 

committed to:

Harnessing the 
latest ocean 
knowledge 

Working with 
diverse 

stakeholders

Bridging ocean 
health and wealth

Developing an 
action agenda for 
transitioning to a 
sustainable ocean 

economy



UN High Level Panel for Sustainable Ocean 2020

Principles for a Sustainable Ocean Economy



Ocean Panel Perspectives, June 2020

Redefining 
humanity’s 
relationship 

with the 
ocean

A global commons, 
a common approach 
• New system of ocean 

governance
• Recognizing intrinsic linkages 

between ocean, climate, and 
all other ecosystems
• 4 opportunities for action

(Blue Paper 12)



Ocean Panel Perspectives, June 2020

An Imperiled Ocean System

Fisheries ShippingRecreationRenewable 
Energy TourismHuman 

Health Petroleum

Weak, fragmented governance

System-wide impacts

Biodiversity loss

Food scarcity Economic instability

Increased threat from climate change

Inequity in ocean resource sharing



Dynamics of 
system-level 

change in the 
ocean economy

LANDSCAPE PRESSURES

Novel approaches emerging in the

ocean commons, as a result of

top-down and bottom-up governance

innovation, new knowledge commons,

justice and stewardship.

Economic system is rigid due to inter-dependent sets of interests, self stabilising and growth and market orientated.

Dominant societal values and worldviews shift over time supporting transformation.

Many isolated niche innovations forming at different scales, tolerated by the mainstream system.

Feedback between the three different change levels all impact one another to generate transformation.

Niche innovations emerge in response to failing pre-transition regimes thereby stimulating transformation.

Shifts in social values towards sustainability contribute to the decline of pre-transition regimes.

Shifts in social values towards sustainability positively impact the emergence of niche innovations.

Shifts in social values towards sustainability contribute to the transformation of niche innovations into mainsteam regimes.
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TRANSITION TO A SUSTAINABLE OCEAN ECONOMY OVER TIME
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Ocean Panel Perspectives, June 2020

Solutions & Opportunities

Science & policy reinforce 
legitimacy, equity, support local 

innovation

Open platforms, shared aims, 
guiding principles, coordinated 
responses-- to scale innovation

GLOBAL

Information sharing, fostering 
innovation, inputs to 
knowledge commons

LOCAL

Local innovation fuels action; 
globally agreed-upon 

principles, integrated policies

3 Key Shifts:
• Our relationship with 

the Ocean
• Our relationships 

with each other
• The relationships 

between nations



• Integrated development plan
• Implementation $ from IDB
• Reef removed from UNESCO 

World Heritage Risk site
• New ministry

• The Ministry of Agriculture, 
Fisheries, Forestry, the 
Environment, and Sustainable 
Development

• Improved local capacity
• Keen interest by infrastructure 

businesses, climate financers 

Innovative example: Co-Developed 
Sustainability Plan in Belize



the initial August 2012 version (Fig. 4). The first version was
designed to sit between the Conservation and Development sce-
narios before accounting for changes in ecosystem-service values.
Modeling indicated substantial losses for lobster catch and reve-
nue, avoided damages from storms (Fig. 4), and area of functional
habitat relative to current conditions (SI Appendix, Figs. S8 and
S13A). In fact, ecosystem services produced in the first iteration of
the Informed Management scenario were only marginally higher
than in the Development scenario in several regions.
To improve the initial version of the Informed Management

scenario, we first identified regions, such as the Central Region,
where our models predicted that functional habitat and service
delivery would decrease relative to the present scenario (Fig. 4
and SI Appendix, Figs. S1B and S13A). The Central Region is
particularly critical to the country’s economy because it is where
the vast majority of Belizeans live and it is the largest contributor
to the three ecosystem services (Fig. 3). In this region, we
found large decreases in the area of functioning mangroves due
to high-risk activities such as oil exploration, aquaculture, and
dredging (SI Appendix, Fig. S13). Taking into account the
expressed stakeholder priorities for specific uses (e.g., tourism
development over oil exploration), we shifted the locations and
reduced the extent of these activities (SI Appendix, Figs. S1B and
S13 B and C).
The second iteration of the Informed Management scenario

yielded a dramatic increase in functional habitat relative to the
Current, Development, and first iteration of InformedManagement
scenarios, and concomitant increases in the delivery of almost all
services in all regions (Fig. 4). The second version was incorporated
into the first draft of the ICZM Plan and reviewed during a 60-d
public comment period from May through July 2013. As a result
of several expert reviews, public commentary, and changes in
national legislation [e.g., Turneffe Atoll officially became a
marine reserve and offshore drilling contracts issued by the
government of Belize (in 2004 and 2007) were declared null
and void], we incorporated new data sources, local knowledge,
and local preferences to produce the final Informed Manage-
ment scenario (Fig. 1 and SI Appendix, Fig. S5) and expected
returns from services (Fig. 2).

Discussion
Recent policies and high-profile efforts have called for inte-
grating ecosystem services into ocean planning (6, 11), but none
have explicitly modeled the benefits of coastal and marine

environments to allocate space to various human activities (15, 42).
The ICZM Plan for Belize is, to our knowledge, the first national-
scale coastal and ocean plan designed using a suite of ecosystem-
service models and metrics (38). Through an iterative process of
stakeholder engagement, mapping, modeling, and review by sci-
entists and policymakers, we were able to develop and refine a
preferred spatial plan that met multiple planning objectives.
Applying what has until now been largely theoretical ecosys-

tem-service science to ocean planning in Belize allowed us to
assess risk from multiple human activities and examine trade-offs
among several objectives by using a common metric [i.e., Belizean
dollars (BZD)] that resonates with diverse stakeholders. We
extended recent advancements in risk-assessment and cumulative
impact mapping (2, 29–31) beyond habitats to model the influence
of multiple activities on services. Making explicit the links between
ecosystem structure, function, and services to people are important
even in a place like Belize, where many ecological relationships are
intuitive for stakeholders. For example, modeling and communi-
cating the relationship between revenue from spiny lobster and
change in habitat area revealed the financial importance of corals,
mangroves, and seagrass. The analysis also highlighted a trade-off
between development and lobster catch that informed conversa-
tions over conflicts between government departments overseeing
management of fisheries and coastal development.
Quantifying change in services can also help to internalize

synergies or trade-offs among multiple objectives that otherwise
might be considered separately—even in an integrated man-
agement process (5). For example, planners may consider first
where habitats are critical for species or fisheries, and then later
tourism goals trump conservation because they tend to be more
lucrative. Considering multiple objectives from the start of a
process in common metrics fosters open discussion about trade-
offs and supports diverse stakeholder interests. In a real planning
process, services also represent culturally important endpoints
that are significant regardless of their economic value. Fisheries
are a good example because in some places (e.g., Belize and the

Fig. 2. Biophysical and economic values for three ecosystem services and
the area of habitat capable of providing services under the Current and
three future scenarios for the ICZM Plan for Belize.

Fig. 3. Relative amount of functional habitat and three services by planning
region for the Informed Management scenario. Area of functional habitat,
revenue from the spiny lobster fishery, expenditures from tourism, and
avoided damages from storms for each planning region are scaled to the
maximum planning region value for a particular service. Differences are in
part due to variation in planning region size (SI Appendix, Fig. S2). Area of
functional habitat is based on risk categories such that high = 0%, medium =
50%, and low = 100% of existing habitat, respectively (SI Appendix).
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Spatially quantified 
diverse values of marine 
ecosystems in multiple 

currencies of value

Arkema et al. PNAS, 2015; CZMAI 2016; 
Verutes et al. 2017 



• Data, science co-developed with decision makers to 
incorporate ocean ecosystem values in policies, investments
• Social, political, financial tradeoffs weighed by stakeholders
• Governance and other institutional changes needed
• Private sector role is crucial—financing, job creation
• Capacity building supports durability of solutions
• Ongoing science-policy processes needed for learning, 

adapting, inclusion

Changing Decisions--Valuing Economic Contributions of 
Ocean Natural Capital to Human Wellbeing



Elements of a 
governance 
transition to 

ocean 
stewardship

Brodie Rudolph et al. 2020 Nature Communications
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