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Preface

The ocean has been a cornerstone of human development 
throughout the history of civilization. People continue to come to 
the coasts to build some of the largest cities on the planet, with 
thriving economies, culture and communities. Ocean and coastal 
ecosystems provide us with resources and trade opportunities that 
greatly benefit human well-being.

These benefits are often taken for granted as we fail to recognize 
their underlying value. In our narrow pursuit of progress through 
purely economic and social development we often fail to protect the 
health of our marine system that we depend upon. Today, however, 
we increasingly realize the importance of healthy ecosystems for 
sustainable development that is reflected in the 17 Sustainable 
Development Goals (SDGs) recently adopted by the United Nations. 
We can no longer afford to apply an antagonistic paradigm between 
development and conservation. The SDG framework provides the 
world with the opportunity to transform how we think about the 
‘Oceans and Us’.

This publication highlights the critical contribution of healthy marine 
and coastal ecosystems to achieving the SDGs and describes the 
role of credible and accessible data, well communicated knowledge 
generated through dialogue with users, in supporting informed 
decision-making.

Chief Scientist and ad interim 
Director of UNEP’s Division of Early 
Warning and Assessment

Prof. Jacqueline McGlade 
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Executive Summary

The ocean, together with the ecosystems, habitats and 
species therein, provides benefits to humans in numerous 
and diverse ways, and this is reflected in many aspects of 
humanity’s religions and traditions, stretching back to the 
dawn of civilization. 

This understanding is also captured in the 17 United 
Nations Sustainable Development Goals (SDGs) adopted 
in 2015, which aim to reconcile the needs of people, the 
planet, prosperity, peace and partnerships. The SDGs 
focus more on the environment than the preceding set of 
Millennium Development Goals,. While the importance of a 
healthy ocean is recognized through a dedicated goal (Goal 
14), the role it plays in sustainable development goes far 
beyond this goal alone.

The ocean produces half the oxygen we breathe, provided 
us with some 135 million tonnes of fish, seafood and aquatic 
plants for food and industrial application and contributed 16 
per cent of the global population’s animal protein intake. 
Marine fisheries alone supported an estimated 200 million 
full-time equivalent jobs  - about one in every fifteen people 
employed on the  planet. Over half of nearly 5,000 patented 
genes of marine organisms have found applications  in 
pharmacology and human health.  At the same time, the 
coasts are also a social, cultural and spiritual home for 
people. Overall, we find a healthy ocean to support 10 out 
of the 17 SDGs, in addition to the dedicated ocean goal.

Progress towards achieving SDGs is underpinned by an 
understanding of marine and coastal ecosystems and the 
corresponding relationships with those who depend on 
them for their livelihoods and well-being. Ocean-based 
research is expensive and logistically difficult, and our 
knowledge of the marine environment is subject biases 
in data availability. A number of initiatives aim to address 
these challenges by producing robust, extensive and 
interoperable biodiversity observation networks to support 
policy-relevant ecological, socioeconomic and climatic 
datasets and indicator monitoring.

1.
End poverty in all its forms everywhere

2.
End hunger, achieve food security and improved nutrition and promote 
sustainable agriculture

3.
Ensure healthy lives and promote well-being for all at all ages

4.
Ensure inclusive and equitable quality education and promote lifelong learning 
opportunities for all

5.
Achieve gender equality and empower all women and girls

6.
Ensure availability and sustainable management of water and sanitation for all

7.
Ensure access to affordable, reliable, sustainable and modern energy for all

8.
Promote sustained, inclusive and sustainable economic growth, full and 
productive employment and decent work for all

9.
Build resilient infrastructure, promote inclusive and sustainable industrialization 
and foster innovation

10.
Reduce inequality within and among countries

11.
Make cities and human settlements inclusive, safe, resilient and sustainable

12.
Ensure sustainable consumption and production patterns

13.
Take urgent action to combat climate change and its impacts

14.
Conserve and sustainably use the oceans, seas and marine resources for 
sustainable development

15.
Protect, restore and promote sustainable use of terrestrial ecosystems, 
sustainably manage forests, combat desertification, and halt and reverse land 
degradation and halt biodiversity loss
16.
Promote peaceful and inclusive societies for sustainable development, provide 
access to justice for all and build effective, accountable and inclusive 
institutions at all levels
17.
Strengthen the means of implementation and revitalize the global partnership 
for sustainable development

 
Source: United Nations, Sustainable 
Development, Knowledge Platform.

HEALTHY OCEANS SUPPORT A RANGE
 OF SUSTAINABLE DEVELOPMENT GOALS
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A better understanding of marine 
ecosystem services enables of 
informed policy choices for sustainable 
development. It is therefore critically 
important that assessments are 
undertaken in ways that support their 
integration into SDG policy-making. Their 
co-construction through a partnership 
between stakeholders, policy-makers, 
the public and technical experts is likely to 
support SDG delivery.  

Development policy making capturing 
the benefits provided by a healthy ocean 
can build on existing global initiatives 
and experiences, as well as conventional 
national policy frameworks and planning 
processes. This will require a shift 
in paradigm: to one that recognises 
conservation as a contribution towards 
sustainable development, rather than 
an obstacle to it. The understanding of 
natural ecosystems as an asset brings 
with it the opportunity of protecting and 
investing into it. 

There is a growing recognition among 
world and local leaders that ecosystems 
are indeed our shared factory. Marine and 
coastal ecosystems are being counted on 
to produce many of the essential goods 
and services that help us achieve the 
SDGs. Only with reliable, objective and 
widely available data can we harness 
this powerful, sustainable and global 
natural factory to achieve the Sustainable 
Development Goals we have set for the 
people of this planet. 

Demi-UNEP/Still Pictures
22.9.
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Introduction

This is a landmark year for sustainable development 
globally, with the adoption of a set of 17 United Nations 
Sustainable Development Goals (SDGs) that aim to 
reconcile the needs of people, the planet, prosperity, 
peace and partnerships. Reflecting the development 
of the Green Economy approache and the Outcome 
Statement of the 2012 United Nations Conference on 
Sustainable Development (‘Rio +20’), the SDGs focus 
more on the environment than the preceding set of 
Millennium Development Goals, with a greater emphasis 
on sustainable management and consumption of natural 
resources, as well as the conservation and protection of 
natural ecosystems.  

The critical role of the ocean in sustainable development 
has already been recognized through a dedicated goal - 
Goal 14: conserve and sustainably use the oceans, seas 
and marine resources for sustainable development. 
However, the role that a healthy ocean plays in sustainable 
development goes far beyond this goal alone. In fact, the 
ocean, together with the many ecosystems, habitats and 
species therein, underpins life on Earth in numerous and 
highly diverse ways. 

A great deal is now known about the importance of marine 
and coastal ecosystems for the well-being of people around 
the world (Barbier et al., 2011). Far less is known about: 

• who depends most on marine and coastal ecosystem 
services and where these communities are located; 

• how these ecosystems are changing over time; and 

• how the competing aspects of environmental 
degradation, including climate change, restoration and 
human dependence affect the well-being of people 
(Suich et al., 2015).

Achieving sustainable development requires more than an 
awareness or a measurement of natural capital. We must 
take action to maintain and enhance the value of all four 
types of capital upon which people depend: natural capital 
(including of living and non-living components), social 
capital (including relationships, norms and institutional 
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components), human capital (including knowledge, 
experience and wisdom), and economic capital (including 
cash and economic assets).    

The ocean produces half the oxygen we breathe, and 
absorbs 30 per cent of the anthropogenic emissions of 
carbon dioxide and approximately 93 per cent of the added 
heat arising from human-driven changes to the atmosphere 
(IPCC, 2013).  In 2013, the ocean provided us with 135 
million tonnes of fish, seafood and aquatic plants for food 
and industrial application (FAO, 2015), and contributed 16 
per cent of the global population’s animal protein intake 
(FAO, 2014). Marine fisheries alone supported an estimated 
200 million full-time equivalent jobs (Teh and Sumaila, 
2011) - about one in every fifteen people employed on the 
planet. Over half of nearly 5,000 patented genes of 
marine organisms have found applications in 
pharmacology and human health. (Arrieta et 
al., 2010).

The coast is also a social home to millions of 
people who enjoy the ocean in their leisure time, 
a cultural home to those societies that have lived 
near the coast for centuries or millennia, and the spiritual 
home to many communities 
across the planet whose 
ancient myths and 
religions are deeply 
rooted in the 
oceans. 
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This myriad of ecosystems services, the benefits people 
obtain from ecosystems (MEA, 2005), provided by the 
ocean and their role in sustainable development is the 
focus of this publication. By examining which of the 
Sustainable Development Goals, specifically beyond 
Goal 14, are supported by healthy marine and coastal 
ecosystems, this report will help bridge the communities 
of conservation and development and raise the awareness 
among the public, political decision-makers, the private 
sector and donor community of the essential nature of 
conserving and restoring marine and coastal ecosystems.

While ‘ecosystems services’ might be considered a new term, 
the concepts underpinning it, of the earth and ocean as a life-
giver, is much older and deeply enshrined in our religions, 
ancient myths and traditional management approaches. This 
report, therefore, includes a chapter focusing on the many 
different ways the ocean, and its importance in all aspects 
of life, has been integrated into the cultural mindset for 
millennia. While not often found in scientific reports, we felt 
it was also important to document how society intuitively 
understands the importance of the ocean.  

This report explores the data needs for achieving the 
SDGs, examines ways of linking information about 
marine and coastal ecosystem services to decision-
making and recommends policy actions that support 
the integration of ecosystem services into development 
planning and ocean policies. 

A number of individuals and organizations from both the 
conservation and development communities have been 
invited to provide their views on the role of healthy marine 
and coastal ecosystems for sustainable development. 
Their contributions can be found throughout the 
publication. 

By highlighting the interconnectedness of the ocean 
throughout many the SGDs, this report seeks to create 
a greater recognition of the importance of the oceans 
for sustainable development, and the very existence and 
well-being of mankind.

Garth Cripps, Blue Ventures, 2015
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Percentage of population living
within 100 km off the coast

None 30 to 70%

Less than 30% More than 70%

Megacities (more than 10 million inhabitant)

Countries where freshwater and marine fish 
is more than 30% of protein consumption

Source: Kawarazuka, The potential role of small fish species in improving micronutrient 
deficiencies in developing countries, 2011. UNEP, GEO Year Book, 2005. Wikipedia, 2015.

Pacific
Ocean

Pacific
Ocean

Atlantic
Ocean

Indian
Ocean

Our closeness to the ocean
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The Ocean Economy and Sustainable Development

Pawan G. Patil, Senior Economist, World Bank Group

Nowhere is the link between poverty and the environment 
more obvious than in the ocean. The ocean plays a vital 
role as the planet’s life-support system. It holds about 97 
per cent of our water, it absorbs heat and carbon dioxide. It 
generates oxygen and shapes our weather patterns.

However, the ocean is not a life-support system in the 
abstract sense. It feeds over a billion people and supports 
hundreds of millions with jobs and livelihoods, many of 
which are located in some of the poorest coastal areas 
and island nations. Over half of the world’s economy is 
produced within 100 kilometres of the ocean.

This is exactly why the World Bank has engaged in the 
ocean agenda for many years now. If we care about ending 
extreme poverty by 2030, we cannot ignore the ocean. The 
ocean is fundamental to the economic well-being and future 
food security of a huge number of our client countries. 

The work we do on natural capital accounting shows the 
value of a healthy ocean to a country’s economic prosperity. 
Countries tell us they want our help to put in place the 
laws and institutions needed to better manage their ocean 
resources for sustainable economic growth. In a changing 
climate that is already displacing thousands, endangering 
millions and threatening the development gains that have 
been so hard won, this is increasingly important. 

To give the ocean a fighting chance of withstanding climate 
change, we have to tackle the other issues threatening 
its health in the meantime: overfishing, destructive and 
illegal fishing, marine pollution and the destruction of 
marine habitats like coral reefs, seagrasses, mangroves 
and salt marshes. The good news is that solutions exist 
for all these challenges. We can act to rebuild fish stocks, 
protect critical natural habitats and reduce pollution levels. 

In fact, an integrated approach to all these threats is the 
best thing we can do for the health of the ocean while we 
transition away from carbon-based economies. 

As the World Bank Group, our portfolio of support to 
fisheries and ocean habitat conservation now runs to 
over USD 1 billion, and we are providing another USD 5 
billion to support pollution reduction and water resource 
management in coastal areas. We have heard, however, 
while a good start, this is not enough.

Through this work, we learned that change can 
happen and when it does, people benefit. There are 
many examples. We know that our work alone 
isn’t enough. No one organization 
or country can do what is needed 
to turn around ocean health 
on their own. That is why 
we see partnership as so 
important. When the global 
community comes together 
to focus on real solutions, the 
opportunities that emerge 
are tremendous. The 
newly minted Sustainable 
Development Goals 
and particularly the 
SDG on oceans is yet 
another opportunity 
to galvanize global 
support and work 
in partnership to 
turn the tide on 
declining ocean 
health.



Nicole Glineur, Global Environment Facility

Healthy oceans, which cover about 70 per cent of our planet, 
allow for the delivery of services and goods and their sustainable 
use. It is crucial to protect marine ecosystems, to maintain 
the services and goods they deliver. It is also essential for 
people’s livelihood and health and the opportunities for future 
generations - to further ensure economic growth through 
sustainable use and trade. Fish provides the primary protein to 
about 1 billion people in developing countries. Jobs in artisanal 
and commercial fishing and tourism provide livelihoods for 
millions of people in those countries.  Artisanal fisheries are also 
a model of gender balance and empowerment, providing work 
for both men and women who cooperatively and respectively 
catch and market fish. Healthy mangroves are one of the most 
unique ecosystems on earth in that they thrive where no other 
trees can survive – the transition between the ocean and the 
land. Mangroves stabilize shores and trap sediments. They are 
a buffer zone protecting the coasts from the effects of severe 
weather; they provide shelter and food sources for aquatic and 
terrestrial organisms; and serve as carbon sinks.

Developing countries contribute to the protection of the coastal 
and marine ecosystem and the services they generate via 
the Marine Portfolio of the Global Environment Facility (GEF) 
supporting 200 International Waters projects involving 180 
collaborating countries, 20 Transboundary River Basins, 
23 Large Marine Ecosystems (LMEs) representing 60% of 
developing countries LMEs, more than 250 Marine Protected 
Areas (MPAs) and Multifocal Programmes. All projects 
integrate socio- economic, gender and climate dimensions.

For example, the recent Coastal Fisheries Initiative in West 
Africa, Eastern Indonesia and Latin America is designed to 
demonstrate holistic ecosystem-based management, to 
improve governance of coastal fisheries and to support human 
well-being and livelihoods by increasing the economic and 
social value generated by coastal fisheries. 

Garth Cripps, Blue Ventures, 2015

The Sustainable Fisheries Management and Biodiversity 
Conservation in Areas Beyond National Jurisdiction program 
focuses on tuna, and deep sea and straddling stocks to 
ensure sustainable fisheries and the conservation of globally 
significant biodiversity ecosystems and species in oceans. 

The 14 Pacific Islands Ridge to Reef Program (PICS R2R) 
works across the Conventions of Biodiversity, Climate Change 
and Desertification, the Law of the Sea, and integrates the 
crucial Adaptation to Climate Change dimension to deliver 
multiple global environmental benefits. Each country is 
adopting specific aspects of R2R in line with national priorities 
and development needs while delivering global environment 
benefits. For example, the Cook Islands are focusing on MPA 
effectiveness; and Fiji is enhancing integrated management 
of a series of forested watersheds to protect land, water, 
forest and biodiversity resources, maintain carbon stocks 
and protect coastal mangrove and coral reef MPAs. The 
national demonstration projects are integrated through an 
International Waters Regional Ridge to Reef project. The GEF 
Coral Triangle Initiative supports sustainable management of 
natural resources; expansion of MPAs and Marine Managed 
Areas networks; development of adaptive management 
strategies in response to climate change impacts; and 
improves management of fisheries - all essential to ensure 
that an adequate supply of food exists to directly sustain 
more than 120 million people living along the coastlines.

Small Islands Developing States (SIDS) and Least Developed 
Countries are particularly vulnerable to the effects of climate 
change and receive additional Adaptation to Climate Change 
grants to curtail disruption and strengthen the resilience of 
coastal ecosystems to climate change thereby maximizing 
the economic benefits from tourism and fisheries.
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The ocean, marine and coastal ecosystems are vital to life 
on Earth, and thus achieving the Sustainable Development 
Goals without the services they provide is going to be 
significantly more challenging, if not impossible. Marine 
ecosystem services include seafood, genetic material, coastal 
protection, carbon sequestration, biodiversity, recreation and 
other cultural services. These services support many of 

the Sustainable Development Goals (SDGs). Although SDG 
14 – conserve and sustainably use the oceans, seas and 
marine resources for sustainable development – focuses 
specifically on the marine environment, marine ecosystem 
services contribute directly to the achievement of many of the 
other SDGs. In this chapter, we examine how key SDGs are 
supported by marine ecosystem services. 

How Do Marine and Coastal Ecosystem Services 
Support the Sustainable  Development Goals?

employment and decent work for all).1819 Livelihood and jobs 
that are supported by marine ecosystem services – many of 
which are subsistence or small-scale commercial activities 
– support billions of people in low-income countries around 
the world (WB 2012) (SDG10 reduce inequality within and 
among countries).

Fisheries
Fisheries depend exclusively on marine ecosystem services 
through food provision as well as habitat and water 
purification functions. As well, these fisheries support 
around 260 million jobs worldwide, both directly in fishing, 
and indirectly through all the sectors in the production chain 
(SDG8 promote full and productive employment and decent 
work for all); (SDG10 reduce inequality within and among 
countries). A significant proportion of these jobs are in 
small-scale fisheries in lower income countries, whereas 
higher income countries tend to have larger scale industrial 
fisheries (Teh and Sumaila 2011). Marine aquaculture is 
an increasingly important source of fish production and 
employment (SDG2 promote sustainable agriculture). This 
includes both employment provided directly at the farm level 
as well as non-farm opportunities in supply, processing and 
marketing activities20. 

18 According to the OHI, “Every US dollar of gross revenue from the [coastal/marine] fisheries sector 
supports nearly three US dollars within the world economy (OHI 2014). 

2 As reported in the Ocean Health Index (OHI), in 2003, “the  USD 84 billion of fish caught worldwide 
[globally] generated $235 billion in economic impact [globally]” (OHI 2014). Although this should not be 
interpreted as the value of the marine ecosystem service itself, it does indicate that marine ecosystems 
and their services have continuous impacts that are widely felt. 

20 As reported in the Ocean Health Index (OHI), in 2003, “the  USD 84 billion of fish caught worldwide 
[globally] generated $235 billion in economic impact [globally]” (OHI 2014). Although this should not be 
interpreted as the value of the marine ecosystem service itself, it does indicate that marine ecosystems 
and their services have continuous impacts that are widely felt.

Poverty Alleviation, Economic Growth 
and Reduced Inequality 

SDG1: End poverty in all its forms everywhere

SDG2: End hunger, achieve food security 
and improved nutrition and promote sustainable 
agriculture

SDG8: Promote sustained, inclusive and 
sustainable economic growth, full and productive 
employment and decent work for all

SDG10: Reduce inequality within and among 
countries

Several of the SDGs are directed at improving human well-
being by addressing major areas of deprivation and scarcity. 
Marine ecosystems play an important role in supporting a 
great variety of economic sectors that provide livelihoods 
and employment opportunities for the poor (SDG1 end 
poverty in all forms everywhere). This support may be direct 
when industries interact with marine ecosystems (e.g. 
subsistence and commercial fishing, mariculture, tourism 
and recreation, shipping, transportation and associated 
industries, and renewable energy production), or indirect 
as marine ecosystem services move through a series of 
interlinked industries employing large numbers of people 
around the world (SDG8 promote full and productive 
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The combined employment in marine fisheries, aquaculture 
and related sectors supports a substantial percentage of 
the world’s population (i.e. ~ 16%).21 Marine ecosystems 
also indirectly support sustainable agriculture by providing 

21 FAO (2012) estimated the percentage of the world’s population supported by fisheries and aquaculture 
without discriminating between inland, brackish, and marine production. This estimate assumed that 
for each person directly employed in fishing or aquaculture that 3-4 jobs were created further down the 
supply chain, that each employed person employed supports 3 dependents. The result was 10-12% of 
the world’s population in 2010 was supported by aquaculture and fisheries. The estimate shown here 
has used the same assumptions (i.e. each fisher/aquaculture producer supports 3 additional persons 
down the supply chain, and each person employed has 3 dependents). It also assumes that the number 
of primary jobs in marine (animal) aquaculture is directly proportional to the fraction of total production 
undertaken in marine and brackish waters in 2010 (i.e. ~40% (FAO 2012)). Using the Teh and Sumaila 
(2011) figures for primary and secondary employment in marine capture fisheries, and the FAO (2012) 
estimate for marine (animal) aquaculture production in 2010, assuming no difference in the supply chain 
or supported dependent numbers based on whether the primary sector job is full time or part time, and 
employing the other assumptions described here as needed, it is estimated (very approximately) that 1.1 
billion people are supported by marine fisheries and brackish/marine aquaculture (animal) production. 
This is roughly 16% of the 2010 world population of 6.9 billion people (PRB 2010). This is considerably 
higher than the FAO (2012) estimate for total fishery and aquaculture production. It is also higher than the 
FAO (2009) estimate for the total number of people dependent on just marine fisheries (i.e. 520 million 
people). This is because the Teh and Sumaila (2011) employment estimates are significantly larger than 
the FAO estimates, and because of the assumption needed to isolate marine aquaculture employment 
from total aquaculture employment.

Direct employement

Indirect employement

ASIA
230 000 000 jobs

OCEANIA
870 000 jobs

EUROPEAN UNION
2 500 000 jobs

AFRICA
18 000 000 jobs

NORTH & CENTRAL
AMERICA

5 400 000 jobs

SOUTH AMERICA
5 600 000 jobs

Marine fisheries employment 2011, by region

Source: Teh and Sumaila, Contribution of marine fisheries to worldwide employement, 2011

fish that can be used as raw material for high protein feed 
for livestock (FAO, 2014).

In some countries, fish can be a high proportion of the 
total animal protein consumed, directly improving nutrition 
(SDG 2 achieve improved nutrition) particularly where total 
protein consumption is low or in countries where fish is the 
only readily available source of protein. 

In 30 countries of the planet, fish constitutes more than 
one third of total animal protein consumption (Kawarazuka 
and Béné, 2011). Populations in developing countries tend 
to depend more than those in developed ones on fish as 
part of their daily diets. Fish often represents an affordable 
source of animal protein that may not only be cheaper than 
other animal proteins, but preferred and part of local and 
traditional recipes (FAO, 2014).
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Garth Cripps, Blue Ventures, 2015
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Fish also contributes to a diversified and nutritious diet. 
It provides high-value protein and also represents an 
important source of essential micronutrients, minerals and 
fatty acids. While average per capita fish consumption may 
be low, even in small quantities fish can have a significant 
positive nutritional impact by providing essential amino 
acids (FAO, 2014).

Plants
In addition to fish, marine ecosystems provide harvestable 
plants (SDG2 ‘promote sustainable agriculture’). The 
production of seaweed (both for human consumption and as 
input to other sectors, e.g. as fertilizer for agriculture) has 
increased rapidly between 2002 and 2012, totalling more 
than 23 million tonnes of cultured seaweed (FAO, 2014). 
Approximately 9 million tonnes of this production was for 
human consumption and 14 million tonnes for industrial 
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purposes. Additionally, as of 2011 nearly 
800,000 tonnes of wild seaweed was harvested 
annually in 28 countries around the world 
(Rebours et al, 2014).

Tourism
A wide range of economic sectors utilise marine 
ecosystem services, and some sectors, such as 
tourism, depend partly on marine environments 
and their services such as water purification, and 
partly on other infrastructure (SDG8 promote full 
and productive employment and decent work 
for all) ; (SDG10 reduce inequality within and 
among countries). Tourism, a growing sector in 
many economies, that is often concentrated in 
coastal environments. More than 100 countries 
and territories benefit from tourism specifically 
associated with coral reefs. In 23 of these, reef 
related tourism accounts for more than 15 per 
cent of gross domestic product (GDP) (Burke 
et al., 2011). Annually, more than 120 million 
people pursue recreational marine fishing, 
whale watching and/or diving. Pursuit of just 
these three activities in 2003 was estimated 
to support nearly 1 million jobs and resulted in 
nearly USD 50 billion (2003 USD) in spending 
(Cisneros-Montemayor and Sumaila, 2010).

Waste
Some economic sectors, such as mining and 
sanitation, utilise marine ecosystem services 
indirectly (e.g. waste treatment) in order to 
reduce their operational costs (SDG8, SDG10). 
The ocean absorbs a significant amount of 
anthropogenic waste. In a year, it absorbs as 
much as 400 million tonnes of dredge waste, 
7 million tonnes of mine tailings, and 100,000 
tonnes of fish waste (MKC, 2012). A proportion 
of these wastes is bio-remediated (broken down 
into less hazardous substances) by the oceans.

Garth Cripps, Blue Ventures, 2015
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Healthy Lives, Human Well-being and 
Sustainable Industrialization

SDG3: Ensure healthy lives and promote well-being 

for all at all ages

SDG9: Build resilient infrastructure, promote 
inclusive and sustainable industrialization and foster 
innovation

As discussed above, marine and coastal ecosystems help 
ensuring healthy lives by providing high-value protein and 
essential micronutrients, minerals and fatty acids to people’s 
diets, often at very significant levels.

Recreation and Relaxation
Marine and coastal habitats also promote well-being (SDG3 
Ensure healthy lives and promote well-being for all at all ages) 
through opportunities for recreation and relaxation distinct 
to coastal and marine ecosystems. Recreation improves 
physical and mental health, and there is evidence that people 
who immerse themselves in natural areas enjoy a variety of 
psychological, emotional and mental health benefits, reduced 
stress and increased quality of life (UKNEA, 2011).

Raw Materials and Future Innovation
A range of natural marine compounds have been found to 
have important properties (e.g. anti-oxidant, anti-fungal, anti-
viral, anti-biotic, anti-cancer, anti-degenerative) that may be 
useful in a wide number of medical and cosmetic applications 
(SDG9 promote inclusive and sustainable industrialization and 
foster innovation). Marine compounds are already used in the 
treatment of HIV, herpes, and cancer (Arico and Salpin 2005; 
Leary 2008; Lloyd-Evans 2005 a,b). Marine genes are used, 
among other applications, in the production of ethanol from corn 
(Vierros and Arico, 2011), in detergent, and in the tenderisation 
of meat (Arrieta et al 2010). The number of marine compounds 
and genes discovered is increasing extremely rapidly, as are 
their associated industries.
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About half of all those employed in fisheries are women. 
They work primarily in post-harvest activities such as 
fish marketing and processing and a range of auxiliary 
activities but can also have a critical role as financiers 
and providers of working capital for the fishing trips. 
Poor families can benefit substantially as women’s 
engagement in subsistence fishing can bring vital protein 
and other nutrients. Small-scale aquaculture can also 
be an important activity for rural women in developing 
countries as it often takes place close to the home and can 
be integrated with other food production and household 
activities (UNEP et al., 2012).

Social Cohesion
Marine ecosystem services of all types can also 
contribute to the development of peaceful and inclusive 
societies by fostering the creation of social institutions, 
trust and reciprocity between beneficiaries (SDG16 
promote peaceful and inclusive societies for sustainable 
development, provide access to justice for all and build 
effective, accountable and inclusive institutions at all 
levels). Coastal communities that jointly manage their 
marine resources tend to benefit further from these 
social relationships. This is a two-way relationship, in 
which the availability of marine ecosystem services helps 
to develop social cohesion and the strength of social 
cohesion ensures the conservation and management of 
marine ecosystems. A recent study in Madagascar shows 
that traditional communities place a high value on the 
social institutions used for managing marine resources 
(Barnes-Mauthe et al., 2014). 
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Gender Equality & Peaceful and Inclusive 
Societies

SDG5: Achieve gender equality and empower all 
women and girls

SDG16: Promote peaceful and inclusive societies 
for sustainable development, provide access to 
justice for all and build effective, accountable and 
inclusive institutions at all levels

Women and Girls
Around the world, the role of women and men differ 
with respect to the marine environment, especially in 
lower income countries. And yet, there are many places 
worldwide where a healthy marine ecosystem can provide 
opportunities for women and girls (SDG5 achieve gender 
equality and empower all women and girls).
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Safe Human Settlements, Coastal 
Protection and Combating Climate 
Change

SDG9: Build resilient infrastructure, promote 
inclusive and sustainable industrialization and foster 
innovation

SDG11: Make cities and human settlements 
inclusive, safe, resilient and sustainable

SDG13: Take urgent action to combat climate 
change and its impacts

Coastal Protection

Coastal ecosystems can provide protection against storm 
surges that threaten many low lying coastal cities (SDG9 
build resilient infrastructure); (SDG11make cities and human 
settlements inclusive, safe, resilient and sustainable) . Currently 
around 1 billion people live within 20 metres of mean sea level 
(WOR, 2010) and the populations of coastal megacities are 
projected to continue to grow, particularly in Asia. 

Globally, population density in flood-prone coastal zones and 
megacities is expected to grow by 25 per cent by 2050 (Aerts 
et al., 2014). Combined with projected sea level rise and 
increasing frequency and severity of large-scale floods, this 
means that a growing proportion of the world’s population will 
be exposed to the impacts of flooding. 

Coastal ecosystems protect shorelines from erosion (Gedan et 
al., 2010), and can play an important and cost-effective role in 
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reducing vulnerability, possibly in hybrid solutions combining 
‘grey’, engineered infrastructure with ‘green’ natural coastal 
protection (Spalding et al. 2013), and including key local 
stakeholders (Barbier, 2015). Coastal ecosystems can play a 
role in making cities and human settlements safe even in the 
case of coastal megacities. A recent study for New York City 
(Aerts et al., 2014) shows that wetland restoration and beach 
nourishment can be used in a hybrid approach to reducing 
vulnerability to flooding.

In terms of providing protection from extreme events, coral 
reefs, seagrasses, mangroves and dunes, can also, in certain 
circumstances, provide protection against storm surges by 
forming barriers along coastlines. 

Number of people who may receive risk reduction benefits from reefs by country

10 000 - 50 000

330 000 - 670 00050 000 - 120 000

670 000 - 2 150 000120 000 - 330 000

more than 2 150 000 Coral reefs
Source: Ferrario & et al, The effectiveness of coral reefs 
for coastal hazard risk reduction and adaptation, 2013
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Coastal communities across the globe are increasingly at risk from storms and flooding as a side effect of climate change paired 
with rapid human-led coastal development. Nature- based solutions like coral reefs offer a low-cost opportunity to reduce risk 
and also can be paired with other ecosystems services such as tourism and fish production. The map above shows the number of 
people by country that may derive a risk reduction benefit from reefs.  The countries are grouped by the number of people living 
below 10m elevation and within 50 km of a coral reef  to demonstrate the capacity for coral reefs to protect coastal communities. 

Such ecosystems can act in a similar manner to breakwaters 
or shallow coasts. In this way, coastal ecosystems play a role 
in reducing the impacts of climate change (SDG13 take urgent 
action to combat climate change and its impacts), particularly the 
increased frequency of storms and sea level rise. Importantly, 
recent studies have also found that salt marshes can adjust 
to sea-level rise and can reduce coastal erosion and increase 
accretion, depending on a range of site-specific variables, as a 
part of adaptation to climate change  (Fagherazzi et al., 2013; 
Shepard et al., 2011).
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Climate Change
The oceans play a pivotal role in the regulation of climate 
change through the absorption and storage of heat, the uptake 
and sequestration of carbon dioxide from the atmosphere, the 
attenuation of storm surges, and the prevention of coastal 
erosion. Thus the oceans mitigate both the drivers and effects 
of climate change (SDG13 Take urgent action to combat 
climate change and its impacts).

The oceans absorb the vast majority of the heat trapped 
by atmospheric greenhouse gases (GHGs), that otherwise 
would have already warmed the atmosphere and fuelled the 
progression of climate change (GOC, 2014).

Coastal ecosystems such as salt marshes, seagrass beds, 
and mangrove forests all contribute to the sequestration of 
carbon in marine sediments (i.e. ‘blue carbon’). Not only do 
these systems draw CO2 out of the atmosphere, but they also 
trap carbon in detritus and sediment. Annual average carbon 
sequestration rates range from 4.4 ± 0.95 tonnes CO2-eq per 
hectare per year (for seagrass beds) to 8.0 ± 8.5 tonnes CO2-eq 
per hectare per year (for salt marshes) (Murray et al 2011).22

22 Estimated by converting grams of carbon sequestered to tonnes of CO2-equivalent and using the 
social cost of carbon (SCC) for the year 2015 as shown in table A1 from IAWG (2013). 
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Sustainable Use of the Oceans
SDG 14: Conserve and sustainably use the oceans, 
seas and marine resources for sustainable development

Marine and coastal ecosystem services provide a bounty of 
provisions for achieving SDGs, but there are sustainable limits. 
We must conserve and sustainably use our oceans (SDG14 
conserve and sustainably use the oceans, seas and marine 
resources for sustainable development). Marine ecosystems 
face a wide range of threats including land and marine based 
pollution, eutrophication, infrastructure development (leading 
to habitat loss and degradation), sedimentation, overfishing, 
hypoxia (de-oxygenation), invasive species, acidification and 
changes in temperature, currents and sea level (Brander, 
2007; Turley et al., 2013; Noone et al. 2014). The population of 
phytoplankton has varied through time and space, and may 
now be declining noticeably in parts of the ocean (Boyce, 2010). 
Marine pollutants include agricultural fertilizers, untreated 
wastewater, toxins, litter and oil. These threats have a variety of 
negative impacts on marine ecosystems and their services.

Marine Protected Areas
Marine protected areas (MPAs) have been advanced 
as potential means of conserving coastal and marine 
areas. An MPA is a clearly defined geographical space, 
recognised, dedicated and managed, through legal or other 
effective means, to achieve the long-term conservation of 
nature and the associated ecosystem services and cultural 
values (IUCN-WCPA, 2008). When well designed and 
managed, MPAs allow for the protection and restoration 
of key habitats, the replenishment of fish stocks and an 
enhancement of the resilience of marine ecosystems. The 
expansion of MPA coverage is expected to enhance the 
provision of marine ecosystem services. A recent study 
estimates that the economic benefits of reaching 10 per 
cent coverage globally by 2020 are in the range of USD 
622–923 billion for the period 2020–2050 (Brander et al., 
2015). Currently, only 3.4 per cent of the global marine area 
is designated as an MPA, with 0.59 per cent established as 
no-take MPAs.
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Sustainability
The sustainability of economic activities that use marine 
ecosystems services is in question. For some uses, 
sustainability thresholds may have been reached or 
exceeded already. The Ocean Health Index (OHI) score 
for sustainable seafood production is 51/100 and the 
score for sustainable tourism and recreation is 44/100 
(OHI 2014). The United Nations Environment Programme 
estimates that the number of individuals fishing may 
need to be reduced by up to 22 million people in order 
to achieve a transition to globally sustainable fishing 
(UNEP, 2011). There is a need to both invest in the natural 
capital that underpins these sector points and to identify 
the particular thresholds of sustainability with respect to 
human use. Economic exploitation of marine ecosystems 
without reference to natural capital sustainability will 
undermine the achievement of (SDG 8 promote […] 
economic growth, full and productive employment and 
decent work for all )by running down the resources that 
would otherwise support its achievement.

It is important to recognise that the pursuit of some SDGs 
could potentially jeopardise the continued provision of 
marine ecosystem services, and, as a result, also reduce 
progress towards achieving other SDGs. Unsustainable 
uses of marine and coastal ecosystem services, such 
as overfishing or high-impact tourism, will undermine 
the delivery of the ecosystem services that otherwise 
would contribute to the achievement of the SDGs. 
While harvesting seaweed, for example, may support 
sustainable agriculture (SDG2 End hunger, achieve food 
security and improved nutrition and promote sustainable 
agriculture), if harvested unsustainably, it can undermine 
the role of these plants in supporting fish stocks and 
thus diminish the social benefits associated with those 
stocks fish and also undermine the ecological resilience 
of affected coastal ecosystems (Rebours et al., 2014).

There are additional, non-marine factors such as 
agricultural runoff, pollution and waste (especially plastic), 
continued emissions of GHGs, and the development of 
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energy sources, that are related by-products in pursuing 
the achievement of SDGs but may impede on the health 
and sustainability of marine ecosystems, and therefore 
might in fact counteract those efforts. 

In addition to oil and natural gas exploration, oceanic 
waves, currents and off-shore wind are potentially 
a huge source of energy containing 300 times more 
energy than humans currently consume (SDG7 ensure 
access to affordable, reliable sustainable and modern 
energy for all) (World Ocean Review, 2010). While these 
energy sources do not rely on the ecological health of 
the oceans, the development of these energy sources 
in pursuit of SDG7 may, however, put the ecological 
health of the ocean in jeopardy and thus could threaten 
the achievement of other SDGs if such impacts are not 
carefully addressed.

Healthy marine and coastal ecosystems significantly 
support the achievement of a range of SDGs, in many 
different ways and often at a very fundamental level.  
However, the role they play is both insufficiently 
understood as well as under-recognized in the current 
policies and efforts we make towards sustainable 
development. Informed and effective decision making 
requires the right data to be generated, communicated, 
and linked to policy needs and applications. Without 
significant advancements of the science of the nexus of 
marine and coastal ecosystem services and sustainable 
development, and an increased uptake and application of 
the science, we will not be able to capture the full support 
we’re receiving from the ocean.

istock photos



Paul van Gardingen, Director, Ecosystem Services for 
Poverty Alleviation

Services from Marine and Coastal Ecosystems are Essential 
in Transforming our World by 2030.

Since 2010, when the United Kingdom’s Ecosystem 
Services for Poverty Alleviation programme, ESPA, (www.
espa.ac.uk), was launched, its research generated evidence 
of how ecosystems contribute to human well-being and the 
reduction of poverty around the world. Ten of ESPA’s projects 
have documented the importance of coastal and marine 
ecosystems in some of the world’s poorest countries.

ESPA was designed to link the Millennium Development 
Goals and the Millennium Ecosystem Assessment to 
demonstrate how ecosystem services can provide a 
sustainable pathway out of poverty for the world’s poor. 
The results of research are now highly relevant as plans are 
developed to implement the UN’s SDGS.  

What does ESPA’s research on coastal and marine 
ecosystems mean for the SDGs?

The benefits that people derive from coastal and marine 
ecosystems are linked to virtually all of the 17 proposed 
SDGs. Efforts to ‘conserve and sustainable use the oceans, 
seas and marine resources’ (Goal 14), will help to end 
poverty, end hunger, promote health, provide clean drinking 
water, promote jobs and economic growth, provide resilient 
infrastructure and combat climate change and its impacts 
(Goals 1, 2, 3, 6, 8, 9, 13).

In many locations, human consumption of services from 
marine and coastal ecosystems is no longer sustainable (Goal 
12), leading to resource degradation and in some cases conflict.

Climate change including sea-level rise and extreme events, 
is also reducing the resilience and productivity of ecosystems, 
but so are other social and environmental changes.

In some regions the combined impact of environmental 
change and loss of ecosystem productivity means people’s 
livelihoods are being affected leading people to migrate to 
other locations, often cities.

ESPA’s research is however also showing that it is possible 
to reverse the trends of over-exploitation, degradation 
and conflict over resources. There are examples of how 
communities are being empowered to make better decisions 
leading to more sustainable and resilient outcomes.

As we look forward to implementing the SDGs, evidence 
from research programmes including ESPA shows that 
coastal and marine ecosystems must been seen as a crucial 
component of how the world builds a sustainable future. The 
challenge will be how to learn from this research evidence 
to build a future where the links between ecosystems and 
people become more productive, resilient and sustainable in 
a rapidly changing world.



Yvonne Sadovy and Claudio Campagna, IUCN SSC Marine 
Conservation Sub-Committee 

Healthy marine ecosystems play a crucial role in and 
contribute to sustainable development through their 
provision of food, livelihoods, income, contribution to 
national security and their cultural, traditional and aesthetic 
associations and linkages. From an economic and social 
perspective, seafood supports hundreds of millions 
of people across the planet either directly as food and 
for domestic and international trade, or indirectly from 
associated livelihoods that range from boat building to fish 
processing and mariculture (fish farming). 

Seafood is the most extensively traded food commodity 
globally, is a critically important global source of high quality 
protein for humans as well as for animal feed, and is vital 
for many developing countries. Fishing is often an activity of 
last resort in times of social and economic hardship. Healthy 
seas are also critically important for international security 

with regional and international conflicts often associated 
with increased competition for limited fishery stocks. While 
mariculture significantly increases seafood supply, it too 
depends heavily on healthy marine ecosystems whether 
for clean water, feed for cultured fishes and invertebrates 
or for the genetic diversity essential for sustaining viable 
mariculture operations. Marine ecosystems are major 
producers of pharmaceutical products found in no other 
ecosystem, massively support tourism and are most 
productive when they are at their healthiest. Intact coastal 
ecosystems contribute immeasurably from their protective 
physical role through the physical presence of healthy reefs 
as barriers against storms, erosion and extreme weather 
events. The seas are sources of inspiration, unrivalled in 
their generation of biological diversity and beauty. Yet, 
notwithstanding that fishing is one of the last examples 
of huge exploitation of wildlife that still occurs there 
remains much to discover about marine biodiversity, the 
many species that make up marine ecosystems, and their 
interrelationships with each other and with man.
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The Ocean’s ‘Ecosystem  Services’: A  New   Language for an Ancient Wisdom
We have always been completely dependent for our 
well-being on the ecosystems we inhabit. The new 
language of ‘ecosystem services’ recognises our modern, 
scientific understanding that the entire biosphere is an 
interconnected and interdependent system, which interacts 
with the geophysical forces of the planet to create a 
dynamic functional unit: a whole greater than the sum of 
its parts. This understanding acknowledges the emergent, 
self-regulating influence life has on the composition of the 
atmosphere, climatic stability and global nutrient cycles, 
including the carbon cycle.

The ocean is by far the largest part of this living system. 
Not only does it cover more than 70 per cent of the planet’s 
surface but it also accounts for somewhere between 97 
to 99 per cent of the liveable biosphere (Mark, 1995). So 
it is not surprising that virtually all of the self-regulating 
mechanisms that keep the planet liveable involve the ocean 
in some way (Earle, 2010). We now therefore understand 
that our well-being, indeed our very survival, depends on 
the continued healthy functioning of the ocean. 

However, the complexity of the many and varied geo-
physiological processes, intertwining on a global scale, 
renders predictive modelling of the whole ocean system 
particularly challenging. Embracing this inherent 
‘unpredictability’ forces us to widen our view and 
acknowledge that our management decisions, even at 
a local scale, may have unforeseen ramifications for the 
whole system, which in turn, may feedback to threaten the 
very ecosystems that sustain us. 

Couched as it is in modern rhetoric and scientific 
terminology, we may be forgiven for thinking that this is a 
new understanding. But in fact, our ancestors understood 
this very well and their sense of ‘embeddedness’ within 
their immediate surroundings, as well as knowledge of the 
interconnected nature of life, was reflected in their worldviews 
and expressed through mythology, religion and cultural 
tradition. While the growing list of anthropogenic threats 
to the healthy functioning of the ocean, and the ecosystem 
services provided, is lending a sense of urgency in addressing 
our current exploitation of the ocean, we may find it beneficial 
to take time to reflect upon some of this traditional wisdom.

The importance of a worldview
Our worldviews provide the framework by which we engage 
with the world. They represent our conception of ‘how the 
world is’ and lay the foundation for the development of our 
cultural values, which in turn inform our cultural practices. 
They also incorporate our cosmologies: ‘how the world 
came to be’. Traditionally our worldview was represented 
through myth and legend, which were told and re-told as 
a way of maintaining culturally important belief/practice 
complexes. When our ancestors first encountered the 
ocean some 70,000 years ago they were faced with the 
challenge of expanding their worldview to encompass the 
distant blue horizons and the unknown that lay beyond. They 
needed to evolve their existing mythologies and beliefs to 
accommodate this vast new realm.

The details of that cosmological evolution are now lost in time, 
but virtually all indigenous and pre-monotheistic creation 
myths include the ocean as a foundational element. In early 
Greek mythology for example the Earth Goddess, Gaia, mother 
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The Ocean’s ‘Ecosystem  Services’: A  New   Language for an Ancient Wisdom
of all, brought forth Pontos, the great sea from her own body. 
From her union with Ouranos (the sky), she gave birth to the 
twelve Titans, including Tethys (a sea Goddess), and Okeanos 
(the ocean) (Maguire, 2015). In many Polynesian cultures 
Tangaroa – God of the sea – was born out of the union of Rangi 
– Sky father – and Papa – Earth Mother (Knappert, 1992). In 
the traditional Yoruba religion of west African cultures Yemoja 
is the Goddess of the living ocean, considered the mother of 
all. Her name is a contraction of Yey Omo Eja, which means, 
‘Mother Whose Children are the Fish’. As all life is thought to 
have begun in the sea, all life is held to have begun with Yemoja 
(Wikipedia, 2015). Yemoja is also associated with Mami Wata 
(Mother water), the sacred female water deity that spread 
across the Atlantic with the west African Diaspora during the 
Atlantic slave trade (Wicker, 2005) .

Traditional Ecological Knowledge
It is in the ‘living’ cosmologies, myths and legends of indigenous 
cultures that we find the strongest links to an ecological 
understanding of the interconnectedness of life. A common 
thread in the worldviews of many indigenous peoples is that 
of a ‘community of beings’, in which humans are not separate 
from the other animals and plants nor indeed from any of the 
physical characteristics of their surroundings (Berry, 1999).

For many indigenous peoples this understanding of 
being in the world underpins their traditional ecological 
knowledge. Traditional ecological knowledge is defined 
as a ‘…cumulative body of knowledge, practice and belief, 
evolving by adaptive processes and handed down through 
generations by cultural transmission, about the relationship 
of living beings (including humans) with one another and 
with their environment’ (Berkes, 1999).

There are different levels to this knowledge-practice-belief 
complex, beginning with practical, empirical knowledge 
gained through long-term observation. This represents the 
in-depth knowledge of local animals, plants and environment. 
The next level represents the application of this knowledge 
through resource management practices that require an 
understanding of the ecological processes at work, including 
inter and intraspecies relationships. These practices need 
to be framed within social structures that encompass 
rules of use, codes of conduct and social mechanisms for 
cooperation and the coordination of ongoing monitoring and 
reviewing of the rules. This enables adaptive modifications 
to resource use and management practices. Finally, there is 
the overarching worldview, which gives shape and context to 
the development of environmental perceptions and provides 
a framework for meaning in relation to environmental 
observations (Berkes, 2012).

An example of how this knowledge-practice-belief complex 
is applied in an ocean context can be seen in the Maori 
concept of kaitiakitanga or guardianship. Embedded within 
kaitiakitanga is the geneology, or whakapapa, which links all 
life back to Papatuanuku, the Earth Mother (Barlow, 1994). 
Papatuanuku is experienced as a living being, nourishing 
all her children through her network of support systems, 
and in turn being nourished by their biological functions. 
The different species and genera contribute to the welfare 
of other species and also help to sustain the biological 
functions of the whole. Humans are a part of this network 
and all other forms of life are our siblings. 

“To stand at the edge of the sea, to sense the ebb and flow of the tides, to feel the breath of a mist moving 
over a great salt marsh, to watch the flight of shore birds that have swept up and down the surf lines of the 
continents for untold thousands of years, to see the running of the old eels and the young shad to the sea, 
is to have knowledge of things that are as nearly eternal as any earthly life can be.” 

Rachel Carson, The Edge of the Sea
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The spiritual sons and daughters of Paptuanuku are the 
guardians (kaitiaki) of her various realms. Tangaroa is 
the kaitiaki of the ocean and as such, all life in the ocean is 
under his care. And whilst humans are free to harvest those 
resources they are duty bound to honour and give thanks for 
his generosity. They also have a responsibility to manage their 
behaviour, through kaitiakitanga, so that resources are not 
depleted and the natural cycles of regeneration are protected. 

The responsibility of monitoring the health of tribal marine 
areas lies with the Tohunga, who holds the accumulated 
ecological knowledge of their marine environment. If any 
resource depletion is identified, various guardianship customs  
(Titanga tiaki) can be employed to redress the imbalance. 
This is often in the form of Rahui or tapu, which can include 
a range of restorative measures, from total bans to restricted 
access or limitations on fishing or harvesting shellfish. Rahui 
can also be instigated to protect ecosystems from pollution.10 
Similar systems of close, participatory guardianship customs 
are widely used throughout Oceania as the primary marine 
resource management tool (Marsden, 1992).

Towards an Ecological World View of the Ocean
A key understanding of kaitiakitanga is that guardianship 
does not confer ownership of natural resources. Rather, 
it reinforces the knowledge that the resources of the earth 
do not belong to humans but instead, humans belong to the 
earth. We have the same privileges of use as all other beings 
but also carry the responsibility to manage our usage so that 
ecological balance is maintained (Marsden, 1992).

This concept of guardianship and respect for the balance 
of nature is also a common theme in most major religions 
including Islam, Christianity, Hinduism, Judaism, Jainism 
Buddhism, Baha´i, and Taoism (Palmer, 2003). The 
following are selected quotes from the ‘Faith Statements 
on Ecology’, first articulated as the ‘Assisi Declarations’ on 
Religion and the Environment in 1986, but since refined and 
added to by each faith. 

Baha´i: ‘Nature reflects the qualities and attributes of God 
and should, therefore, be greatly respected and cherished. 
All things are interconnected and flourish according to the 
law of reciprocity.’

Buddhism: ‘The health of the whole is inseparably linked 
with the health of the parts, and the health of the parts is 
inseparably linked with the whole.’ 

Christianity: ‘The integrity of creation has a social aspect 
which we recognize as peace with justice, and an ecological 
aspect which we recognize in the self-renewing, sustainable 
character of natural ecosystems.’

Daoism: ‘People should take into full consideration the limits 
of nature›s sustaining power, so that when they pursue their 
own development, they have a correct standard of success. If 
anything runs counter to the harmony and balance of nature, 
even if it is of great immediate interest and profit, people 
should restrain themselves from doing it, so as to prevent 
nature›s punishment.’ 



Hinduism: ‘There is no life that is inferior. All lives enjoy 
the same importance in the Universe and all play their 
fixed roles. They are to function together and no link in the 
chain is to be lost. If some link is lost, the whole ecological 
balance would be disturbed.’

Islam: ‘Allah has invited us to partake of the fruits of the 
earth for our rightful nourishment and enjoyment, He has 
also directed us not to waste that which Allah has provided 
for us – for He loveth not wasters. Furthermore, Allah has 
also ordered us to administer his responsibilities with 
justice. Above all, humanity should conserve the balance 
of Allah›s creation on Earth.’ (UNEP, 1999)

The current state of resource depletion and ecosystem 
degradation evident in the ocean today suggests that we 
have lost this sense of guardianship. Recognising our 
dependence on the healthy functioning of the ocean is the 
necessary first step in redressing this loss. Developing an 
ecological world-view that acknowledges that dependence 
seems to be the critical next step in providing a framework 
for sustainable development in our relationship with the 
ocean. The UN Sustainable Development Goals are a way 
to guide our efforts towards global human well-being in 
harmony with nature, both on land and in the oceans. In 
this regard there is much we can learn from the wisdom 
of our ancestors preserved in our traditions, cultures, 
myths, and ready for us to rediscover.

35.
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Progress towards achieving Sustainable Development 
Goals (SDGs) is underpinned by an understanding of the 
current state of marine and coastal ecosystems and the 
corresponding relationships with those who depend on 
these environments for their livelihoods and well-being. 

This knowledge requires data on the current state of and 
pressures on biodiversity, as well as the benefits derived 
from biodiversity and relevant policy frameworks in each 
region. Once these baselines have been established, 
quantitative and scientifically-informed targets and 
indicators18 are necessary for each SDG, ensuring that these 
targets and SDGs are closely aligned (Lu, 2015). Baseline 
data collection and monitoring of change are therefore 
necessary to track progress towards SDGs, functioning as 
an ‘early warning system’ and ensuring that policies can be 
adapted, if necessary. 

Data challenges in the marine environment
Although methods often exist, obtaining the data 
required to develop suitable indicators from the marine 
environment is challenging. Ocean-based research is 
expensive and logistically difficult due to the size and 
remoteness of the ecosystems and the need for advanced 
technologies and equipment (e.g., oceanographic 
research vessels, submersibles, remotely-operated 
vehicles, satellite telemetry, aerial photography). These 
requirements mean that the cost of marine data gathering 
projects typically exceed those experienced by terrestrial 
scientists (Martin et al., 2014).

Our knowledge of the marine environment is therefore 
subject to temporal, seasonal, spatial, and species-
specific biases in data availability with most data obtained 
from areas with better access (e.g. shallow inshore 
waters) and higher productivity, or for commercially-
important or charismatic species (Geijzendorffer et al., 
2015). For data that do exist, data formats or collection 
methodologies are often unsuitable for alternative uses 
18 An indicator is “a measure or metric based on verifiable data that conveys information about 
more than itself”. In some cases, information from several different measures or datasets can be 
combined to form an index (e.g., Consumer Price Index) (2010 Biodiversity Indicators Partnership, 
2011). 

or incompatible with one another, varying in scale, 
quality, and units (Martin et al. 2014). Standardising such 
incongruous data for use in developing indicators and in 
decision-making is a real challenge. 

Quantifying the services derived from marine and 
coastal ecosystems is also challenging, particularly 
due to the limited availability of data and understanding 
of the relationships between ecosystem components, 
processes and services. Thus, indicator development has 
often focused on ecosystem structure and composition 
(i.e., biotic and abiotic components) rather than flows of 
services (de Groot, Alkemade, Braat, Hein, & Willemen, 
2010). Moreover, existing examples of ecosystem service 
flows more frequently cover the terrestrial environment 
due to the spatial complexity and relative absence of data 
in the marine environment (Serna-Chavez et al., 2014). 
The following examples, however offer useful resources 
for indicators of changes in the availability of marine 
ecosystem services.

Current progress towards addressing these challenges

Increasing equitable and open access to policy-relevant 
marine and coastal data
Initiatives such as the Group on Earth Observations 
Biodiversity Observation Network (GEO BON; www.
geobon.org) and the regional European Biodiversity 
Observation Network (EU BON; www.eubon.eu) aim to 
address these challenges by producing robust, extensive 
and interoperable biodiversity observation networks to 
support the acquisition and integration of policy-relevant 
ecological, socioeconomic and climatic datasets. To assist 
this endeavour, a framework of Essential Biodiversity 
Variables (EBVs)19 has been proposed to provide priority 
measurements for monitoring the state of biodiversity and 
our trajectories towards national and global targets. 

19 Essential Biodiversity Variables are measurements required for studying, reporting, and 
managing biodiversity change. For more information, please visit https://www.earthobservations.
org/geobon_ebv.shtml. 

Marine and Coastal Data Requirements to Achieve      Sustainable Development Goals
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Marine and Coastal Data Requirements to Achieve      Sustainable Development Goals

An Example

SDG 14.5: Conserve at least 10% of marine and coastal areas by 2020

Targets: Sustainable Development Goal 14.5 requires that 10% of marine and coastal environment is protected 
by 2020, with areas selected based on the ’best available scientific information’. This selection process 
should consider both the ecological and socioeconomic outcomes associated with proposed management 
approaches within the area chosen, as well as their effectiveness.

Examples of indicators

Examples of indicators include: the extent and proportion (%) of marine and coastal protected areas (Thomas 
et al., 2014); the proportion (%) of overlap with areas of particular importance to marine biodiversity and 
habitats; and management effectiveness scores for assessed protected areas (2010 Biodiversity Indicators 
Partnership, 2010b, 2010c, 2010d, 2010e). Likewise, the distribution and relative importance of ecosystem 
services derived from designated or proposed protected areas could be used as indicators of the importance 
of these regions to different aspects of human well-being.

Examples of available data

From an ecological perspective, a broad selection of data are available from different sources, including: 
the World Database on Protected Areas (WDPA; www.protectedplanet.net); modelled and empirical data 
outlining the global distributions of marine and coastal habitats, including mangroves, warm- and cold-water 
corals, seamounts, and seagrasses (available from the Ocean Data Viewer; http://data.unep-wcmc.org); Key 
Biodiversity Areas (KBAs), Important Bird Areas (IBAs), Ecologically or Biologically Significant Areas (EBSAs), 
Alliance for Zero Extinction sites (AZEs); and the IUCN Red List of Threatened Species.

Examples of areas for data improvements

An improved understanding of the features targeted by each protected area as well as the ecosystem services derived 
from these areas would be required to develop indicators of progress towards both ecological and socioeconomic 
targets under SDG 14.5. For instance, UNEP-WCMC, The Nature Conservancy (TNC), Cambridge University and partners 
are currently mapping the distribution and relative value of mangrove and coral reef ecosystem services globally, with an 
aim to quantify the degree to which these ecosystem services are captured within existing marine and coastal protected 
areas. Likewise, projects related to ‘Areas Beyond National Jurisdiction’ (ABNJ) and ‘Biodiversity Beyond National 
Jurisdiction’ seek to expand our capacity to manage and protect Ecologically or Biologically Significant Areas (EBSAs).
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Incorporation of marine and coastal ecosystem services is 
essential to reaching SDGs that demonstrate alignment 
of ecological and socioeconomic objectives. UNEP-
WCMC, the UN SDSN and the BIP have produced guidance 
documentation to support the development of ecosystem 
service indicators of relevance to national and global targets, 
particularly SDGs (2010 BIP, 2010a; UN SDSN, 2014; UNEP-
WCMC, 2011). Examples of ecosystem service indicators for 
marine and coastal environments include: the percentage of 
fish tonnage landed within the Maximum Sustainable Yield 
(SDGs 12 and 14); the percentage of reduced wave energy 
or coastal erosion through conserved or restored coastal 
habitats, thereby protecting coastal communities (SDGs 
11, 13, and 14); and revenue obtained from marine and 
coastal recreational activities, such as diving (SDGs 8 and 
14) (UN SDSN, 2014; UNEP, 2014; UNEP-WCMC, 2011). The 
development of integrated indicators measuring progress 
towards a number of targets would reduce the effort of 
monitoring and reporting.

Web-based platforms, such as UNEP Live20, can operate 
alongside such initiatives to support progress towards SDGs 
by providing open access to substantiated, contextualised 
knowledge about the environment. For instance, global 
datasets outlining known distributions of important marine 
and coastal habitats, such as warm- and cold-water corals, 
mangroves, seagrasses, seamounts and knolls, have 
been collated and disseminated freely on the UNEP World 
Conservation Monitoring Centre (UNEP-WCMC) Ocean Data 
Viewer21, and could be used towards establishing the baseline 
knowledge required for SDGs 14.222 and 14.523.

Developing metrics and indicators suitable to national 
and global targets
Drawing from available data, the Biodiversity Indicators 
Partnership (BIP; www.bipindicators.net) used the pressure-
state-benefit-response framework to identify a series 
of indicators that measure progress against the Aichi 
Biodiversity Targets of the UN Strategic Plan for Biodiversity 
2011-2020 (BIP, 2010; Secretariat of the Convention on 
Biological Diversity, 2010). As these biodiversity indicators 
measure the biodiversity components that also underpin 
sustainable development, they offer opportunities to 
establish complementary indicators for SDGs using a similar 
framework. For example, existing National Biodiversity 
Strategies and Action Plans (NBSAPs) can offer further 
guidance for developing SDG indicators and implementation 
plans (Bowles-Newark et al., 2014) as there is considerable 
alignment across indicators identified by the BIP (BIP, 2011) 
and the UN Sustainable Development Solutions Network (UN 
SDSN, 2014) .

20 http://uneplive.unep.org

21 http://data.unep-wcmc.org

22 14.2: By 2020, sustainably manage and protect marine and coastal ecosystems to avoid significant 
adverse impacts, including by strengthening their resilience, and take action for their restoration, to 
achieve healthy and productive oceans. 

23 14.5: By 2020, conserve at least 10 per cent of coastal and marine areas, consistent with 
national and international law and based on best available scientific information. 

istock photos



39.

Less pressure helps biodiversity to recover
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Catherine Lovelock, The University of Queensland

Conserving and restoring mangrove forests is vital for achiev-
ing the SDGs throughout the coastal regions of the tropics be-
cause of the wide range of ecosystem services they provide. 
There are a range of challenges in achieving conservation 
and restoration of mangrove forests – some technical, many 
are social and economic – but all of the challenges will be 
exacerbated by sea level rise, which needs to be incorporated 
into conservation and restoration planning for the SDGs. Sea 
level rise poses a serious threat to mangrove forests because 
although mangrove trees grow in the intertidal and are in-
undated at high tides, they have a limited capacity to survive 
prolonged inundation and recruitment of seedlings is limited 
when water gets too deep too often. The negative effects of 
sea level rise on mangrove forests are not only associated 

with rising water levels but also dependent on subsiding land. 
The land in many of the world’s largest deltas, where man-
groves support millions of people, is sinking relative to sea 
level because of the extraction of oil, gas and groundwater 
and because sediment delivery to the coasts, which enriches 
mangrove forests adding to their elevation, has been limited 
by hydrological modification upstream as rivers are dammed, 
water used for irrigation and sediments mined. Degradation 
of mangrove forests also increases rates of land subsidence 
and their vulnerability to sea level rise. To meet the SDGs, the 
attention of a wide range of natural resource managers, from 
those that directly manage mangrove forests to those that 
manage extraction of underground and sediment resources 
and river flows must be engaged to facilitate favourable con-
ditions for mangrove growth. This in turn will limit coastal 
erosion, which supports SDGs.



Vera Scholz, Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ)

Oceans and seas are the largest connected ecosystem on 
our planet. Marine waters cover about 71 per cent of the 
planet’s surface and provide essential ecosystem servic-
es. They play an important role in food production, climate 
stability, oxygen generation, coastal protection, transpor-
tation of goods and energy generation, among many oth-
ers. Fish and other marine life, for instance, are the main 
sources of protein for one sixth of the world’s population. 
In addition, coastal areas are densely populated, with half 
of the world’s people living within 200 kilometers of the 
coast. Thus, oceans are a key system supporting life on 
earth and therefore highly integrated in the sustainable 
development trajectories.

Despite their global significance, marine and coastal ecosys-
tems face a wide array of threats, mainly due to human activi-
ties. Habitat loss and degradation, overfishing and destructive 
fishing methods, eutrophication and pollution deteriorate the 
state of oceans and coasts. Furthermore, the impacts of cli-
mate change are heavily affecting the sensitive ecosystems.

Against this background, the key question is how to create an 
economically viable, environmentally sound and socially re-
sponsible vision for the use of ocean biodiversity and marine 
natural resources?

The SDGs are the strategic, global and integrated pathway to 
address this question. Hence, the challenge is to guarantee a 
sustainable development that is based on the conservation 
and sustainable use of biodiversity for the benefit of all of us, 
today and tomorrow.

In response to this, the German government and its imple-
menting agencies strive to ensure that sustainable use and 
conservation of biodiversity are key elements of the global 
post-2015 development agenda. Annually, half a billion Euros 
are made available to conserve biodiversity, reduce the drivers 
of biodiversity loss and promote sustainable use worldwide. 

Oceans and the ecosystem services they provide are contin-
uously becoming more important in this regard, and are a 
crucial and integrated element of the SDGs. 

We need a healthy blue planet for a sustainable world.

Garth Cripps, Blue Ventures, 2015
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A better understanding of marine ecosystem services 
contributes to the achievement of the SDGs through enabling 
the development of informed policy choices (Laurans et 
al., 2013). This may be in terms of helping policy-makers 
to appreciate the key questions they need to address to 
achieve the SDGs, through providing decisive evidence to 
support the formulation of specific SDG policies, or through 
providing technical support related to SDG policy delivery, 
such as the design of implementation tools. 

Marine ecosystem service assessments in themselves do not 
guarantee effective SDG policy. The use of such assessments 
can present significant challenges for policy-making, not 
least because the assessments often use unfamiliar, complex 
multi-disciplinary approaches, compounded by limited or 
incomplete data. As such, marine and coastal ecosystem 
service assessment results may be difficult to interpret and 
trust. It is therefore critically important to the achievement 
of the SDGs that ecosystem service assessments are 
undertaken in ways that support their convenient and assured 
integration into SDG policy-making. Lessons learned from 
previous examples of the use of marine ecosystem services 
assessment to support marine policy-making point to some 
simple steps that are likely to aid SDG achievement (Pittock 
et al., 2012; Slootweg and van Beukering, 2008; Cesar and 
Chong, 2004; EA, 2009, Laurans et al., 2013, Liu et al., 2010; 
Hoelzinger and Dench, 2011; Rea et al., 2012; UNEP, 2006; 
Barde and Pierce, 1991; Schuijt, 2003):

•  The marine and coastal ecosystem services assessment 
should be focused on the specific policy need. This will 
determine the objective of the assessment and will 
guide key decisions concerning the method and scale of 
assessment undertaken. 

• In order to be useful for SDG policy-making, the 
ecosystem service quantification or valuation must be 
done in such a way that the results are directly relevant 
to the policy. For example, if the SDG policy need relates 
to human health benefits from biodiversity conservation, 
monetary valuation will not be a useful metric to value 
ecosystem services. 

• Terminology should be kept simple and understandable, 
using familiar vocabulary, and concepts should be 
explained in a familiar and practical context. 

• The format of outputs should be explored with policy-
makers to ensure that information is delivered in an 
appropriate format relevant to the stated SDG policy 
need. Limitations and uncertainties associated with 
outputs should be clearly communicated in a non-
technical manner that makes clear any implications for 
SDG policy-making. 

In order to connect the results of a marine ecosystem 
services assessment to SDG policy and ultimately SDG 
delivery, the pathway between the generation of evidence 
and the SDG policy need must be clearly defined. Evidence 
from a range of projects suggests that assessments 
that are co-constructed through a partnership between 
stakeholders, policy-makers, the public and technical 
experts are likely to support SDG delivery. This requires a 
structured process that full engages all interested parties.  
As a result of their continued engagement, participants are 
more likely to understand the strengths and constraints 
of marine and coastal ecosystem service assessment 
methods, and in which ways the resulting evidence can 
support SDG delivery. Most importantly, co-construction of 
marine ecosystem services assessments will allow policy-
makers to gauge how much trust to place in the results 
of an assessment and how it can be used to support SDG 
policy-making and other decisions that contribute to the 
achievement of Sustainable Development Goals.

Linking Marine and Coastal Ecosystem Services to     Policy-Making
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Source: Hutchison, J., Manaci, A., Swetnam, R., Balmford, A., Spalding, M. 2013. Predicting global patterns in mangrove forest biomass. Conservation Letters 
00 (2013) 1–8



• Scale up proven policy and economic tools and mechanisms 
that deliver high levels of plastic waste recovery, recycling 
and reuse (bottle bills, selected bans, producer incentives 
for recovery, etc.)

• Slow down and reverse ocean acidification by putting a 
proper price on carbon emissions and removal of fossil fuel 
subsidies

Andrew Hudson, United Nations Development Programme

Globally, the socioeconomic costs of overfishing, nutrient and 
plastics pollution, invasive species and habitat degradation are 
well over half a trillion dollars per year. SDG 14 calls for the con-
servation and sustainable use of the oceans, seas and marine 
resources for sustainable development and provides a compre-
hensive framework for moving towards sustainable ocean use. 

SDG targets include reducing marine pollution (especially nu-
trients and marine debris); restoring and protecting coastal 
ecosystems; restoring fish stocks by reducing overfishing; ille-
gal, unreported and unregulated (IUU) fishing and destructive 
fishing; conserving 10 per cent or more of coastal and marine 
areas; reducing or eliminating destructive fisheries subsidies; 
increasing economic benefits from marine resources realized 
by SIDS and Least Developed Countries (LDCs); increasing 
ocean research, knowledge and technology transfer; and full 
implementation of the United Nations Convention on the Law 
of the Sea (UNCLOS) and relevant regional and international 
regimes pertaining to ocean sustainability.

While not exhaustive, UNDP suggests the following actions as 
critical to achieving the Oceans SDG:

• Complete processes to ratify and bring into force the 
Global Convention on Ship’s Ballast Water and Sediments; 
all countries and industries accelerate efforts to achieve 
compliance with the Convention

• Promote recovery and reuse of nutrient pollution from 
agriculture, wastewater and industry via adoption and 
implementation of economic and policy incentives for 
fertilizer use efficiency, nitrogen recovery from wastewater, 
and enhancement of key nutrient sinks

• Promote sustainable fisheries by internalizing the 
socioeconomic (USD 50 billion/year) and environmental costs 
of unsustainable fishing practices into sustainable fisheries 
management (scale up Individual Transferable Quotas 
(ITQs), expand MPAs and sustainable aquaculture, reduce or 
eliminate destructive fisheries subsidies, strengthen national 
and regional fisheries management organizations)



Alasdair Harris, Blue Ventures Conservation

At a time when 90 per cent of global fish stocks are either 
overfished or fully fished, it is worth remembering that this 
crisis is not just affecting our planet’s marine biodiversity: 
over 1 billion people worldwide rely on seafood as a primary 
source of protein, and more than half this number depend 
on fishing for their livelihoods. Most of the world’s seafood 
catches (around 80-90 per cent) originate in developing 
countries which are home to over 97 per cent of fishers, the 
vast majority of whom operate in traditional, subsistence 
and artisanal sectors in the tropics and subtropics. For these 
people seafood is not an optional dietary choice; it is a key 
component in food security, household income and coastal 
economies for many of the planet’s most vulnerable commu-
nities. Globally, coastal regions are already bearing the brunt 
of climate change, and many communities have no other al-
ternatives beyond fishing for survival.

Yet the critical ecosystems underpinning the futures of these 
coastal populations are being decimated at unprecedented 
rates by overfishing, pollution and climate change. From the 
Caribbean to the Pacific, declining catches, rapid growth of 
coastal populations and a lack of livelihood alternatives have 
pushed small-scale fishers into more intensive fishing activ-
ities, speeding the collapse of stocks and trapping many in 
a cycle of poverty. Safeguarding the critical marine ecosys-
tems supporting these coastal economies will require global 
recognition of the importance of rights-based fisheries man-
agement which empowers coastal communities to manage 
their own marine resources, thus safeguarding small-scale 
fisheries from the threats posed by competing outside and 
industrial fishing interests. 

The island of Madagascar, one of the poorest coastal states 
in the Indian Ocean, has recently made great strides towards 
achieving this goal. Over the past decade, more than 12 per 
cent of the country’s inshore seabed has been designated 
as locally managed marine areas (LMMAs). These are are-
as of coast and ocean managed at a local level to safeguard 
the fisheries on which communities depend. Studies have 
already shown compelling economic benefits, with villages 
seeing sustained increases in catches that far outweigh the 
opportunity costs of forgoing fishing during seasonal fishery 
closures. Building on this groundswell of local interest in ma-
rine management, the Government of Madagascar recently 
committed to tripling the total area of ocean under commu-
nity-based management.

Experiences from Madagascar and across the Indo-Pacific 
are providing important lessons by showing that sustainable 
marine management is about much more than just biodi-
versity conservation: healthy marine ecosystems and sus-
tainable fisheries play a critical role in the global sustainable 
development agenda, creating lasting economic benefits to 
coastal economies, safeguarding food security and building 
resilience to climate change.

Garth Cripps, Blue Ventures, 2015
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Ensuring that the benefits provided by healthy marine 
and coastal ecosystems are captured in policy-making to 
achieve the Sustainable Development Goals is not a trivial 
undertaking. However, it can build on existing global initiatives 
and experiences, as well as conventional national policy 
frameworks and planning processes. This will first require a 
shift in paradigm: to one that recognises conservation as a 
contribution towards sustainable development, rather than 
an obstacle to it. The understanding of natural ecosystems as 
an asset, a capital similar to social and economic capital, yet 
with special value to those users in particular who have little 
access to other forms of capital, brings with it the opportunity 
of protecting and investing into it. 

The Intergovernmental Platform on Biodiversity and 
Ecosystem Services (IPBES), established in 2012, 
is dedicated to assessing the state of the planet’s 
biodiversity, its ecosystems and the essential services 
they provide to society.18 It provides a mechanism 
recognized by both scientific and policy communities 
to synthesize, review, assess and critically evaluate 
relevant information and knowledge.

Undertaking dedicated activities to inform policy-making
Natural capital accounting is a process of assessing the 
total stocks and flows of natural resources and the services 
they provide to people, often conducted at the national 
level. These include not only more tangible resources such 
as minerals or timber, but also ecosystem services such 
as water filtration or coastline protection. Natural capital 
accounting can complement the assessment of other forms 
of capital, such as produced capital, and provides important 
information for a holistic understanding of a country’s wealth. 
Particularly in developing countries, natural capital can form 
a large share of total wealth – understanding this wealth 
can support effective management towards achieving the 
SDGs. The United Nations Statistical Commission’s System 
of Environmental-Economic Accounting (SEEA), adopted 
in 2012, now provides an internationally agreed standard 
method. The WAVES partnership (Wealth Accounting and 

18 http://www.ipbes.net

the Valuation of Ecosystem Services)19 supports countries in 
national capital accounting.

The Economics of Ecosystems and Biodiversity (TEEB)20 is a 
global initiative focused on ‘making nature’s values visible’. 
The initiative aims to mainstream the values of biodiversity 
and ecosystem services into decision-making at all levels. 
It has developed a structured approach to valuation, helping 
to: recognize ecosystem services, demonstrate their values 
in economic terms and, where appropriate, capture those 
values in decision-making. A number of countries have 
completed TEEB studies.

Integrating Ecosystem Services into existing policy 
frameworks
Through Aichi Target 2 “[b]y 2020, at the latest, biodiversity 
values have been integrated into national and local 
development and poverty reduction strategies and planning 
processes and are being incorporated into national 
accounting, as appropriate, and reporting systems”, 
Contracting Parties to the Convention on Biological Diversity 
provide an important anchor in global policy frameworks for 
ecosystem services, including marine and coastal ones. 

At a national and local level, ecosystem service assessments, 
mapping, valuation and the identification of beneficiaries 
and other relevant stakeholders are activities that can be 
integrated into and strengthen ‘conventional’ policy and 
planning frameworks and processes, even where integrated, 
ecosystem-based management approaches are still under 
development.

National development plans often form the basis of 
governments’ strategic investments in infrastructure, the 
design of sectorial regulation and the setting of incentives for 
the private sector. 21 Development goals relating to activities 
located far from the coast might have impacts on the ability 
of marine and coastal ecosystems to provide services. 

19 https://www.wavespartnership.org

20 http://teebweb.org

21 For example, see UNCTAD An Action Plan for promoting private sector contributions
http://unctad.org/en/PublicationChapters/wir2014ch4_en.pdf

Policy  Actions  That Ensure Marine  and  Coastal  Ecosystem Services support the SDGs 
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Intensification of agriculture in 
upstream areas may negatively 
affect the health of coral reefs 
through nutrient loads, for 
example, with potential 
effects to livelihoods 
derived from fisheries or 
coastal tourism. Therefore, 
it is helpful to identify 
how national development 
plans and objectives depend 
on, and impact, ecosystem 
services, and how far development 
objectives might be conflicting as they 
relate to natural assets. A TEEB Country Study22 can inform 
policy-makers about ecosystem services hotpots relevant 
to national development plans and objectives, and guide 
investment in their protection or restoration. The identification 
of ecosystems services’ beneficiaries, particularly those local 
coastal communities with limited economic options, can 
increase the long-term robustness of development plans.

Furthermore, ecosystem services assessments can be 
integrated into Strategic Environmental Assessments and 
Environmental Impact Assessments, to better understand 
the potential consequences of sectorial programmes and 
projects, as they might jeopardise other activities towards 
development objectives; and the negative impacts on 
ecosystems and their ability to provide fundamental services, 
as well as social and economic opportunities. 

Marine Spatial Planning (MSP) is a public process of analysing 
and allocating the spatial and temporal distribution of human 
activities in marine areas to achieve ecological, economic and 
social objectives that usually have been specified through a 
political process.23 As ecosystem services and their use are 
spatial by their very nature, MSP processes can incorporate, 
and be strengthened by, marine and coastal ecosystem 
service information. 

22 http://www.teebweb.org/areas-of-work/teeb-country-studies/

23 http://www.unesco-ioc-marinesp.be/marine_spatial_planning_msp

In addition to bringing together conservation and development 
objectives, the ecosystem services perspective has the 
potential to create a link between human activities as they 
benefit from, or impact on, marine and coastal ecosystems. 
As such, marine and coastal ecosystem services can support 
the integration of sectorial policy processes and governance 
frameworks, the segregation of which can impede effective, 
goal-oriented management. An arrangement that accounts 
for these relationships and is able to effectively guide the 
coordination and alignment of development goals, objectives 
and related governance and management mechanisms 
in the marine and coastal environment will help policy-
makers ensure the benefits from healthy marine and coastal 
ecosystems can support sustainable development.

Policy  Actions  That Ensure Marine  and  Coastal  Ecosystem Services support the SDGs 
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Recent efforts have increased our ability to quantify economic 
and social capital aspects in developing countries (e.g. 
World Bank indicators, social capital indicators, etc.), which 
can be integrated into policy actions. Far less, however, has 
been done to understand the state and distribution of the 
natural capital provided by marine and coastal ecosystems. 
The Ocean Health Index (OHI)18 has produced ‘sustainability 
scores’ for coastal countries, territories and the entire 
global ocean, and the World Bank WAVES project strives 
to incorporate a small, but growing set of natural capital 
measures into systems of national accounting. Both OHI 
and WAVES are national level endeavours. More fine-scale 
measures of the value and capital stock of marine and 
coastal ecosystems are needed in order to effectively target 
local actions that can help achieve SDGs.

Economic, social, human and natural capital are all inter-
linked and are constantly changing. All four types of capital 
contribute directly to human well-being. Economic and social 
capital are seen most commonly through the production of 
food, which creates jobs and generates income, allowing 
for direct reinvestment in economic capital. Natural capital, 
on the other hand, is often an afterthought in the decision-
making and planning process, if at all. The natural capital of 
marine ecosystems has not always been used sustainably, 
as society. This is because society has often failed to reinvest 
the proceeds generated by increased social and economic 
capital in the protection, management and restoration of 
marine ecosystems.  

Marine and Coastal Ecosystem Services for People and 
Sustainability: The Importance of Data and Monitoring
Baseline data on marine and coastal ecosystem services 
needed to meet the SDGs includes measures of basic 
ecological function, and flows of goods and services. 
However, further empirical data, is required to understand the 
following key questions: What is the coverage of key marine 
and coastal ecosystems? What is the ecological output of 
these systems? What is the annual flow of ecological goods 
and services that come from these systems? 
18 http://www.oceanhealthindex.org

Long-term data also needs to be considered and made 
a priority to help determine how the status of marine 
ecosystem services is changing over time. For example, 
there is growing recognition and measurement of the 
value of shoreline protection, but long-term data on the 
effects of shoreline protection (both positive and negative) 
is still rare. 

In addition, for many types of marine ecosystems, the only 
data collected is based on the market values (Vegh et al., 
2014; Hejnowicz et al., 2015; Raheem  et al., 2012; Cullen-
Unsworth and Unsworth, 2013). As a result, the status of 
cultural ecosystem services, as well as services associated 
with raw materials, erosion control, water purification and 
carbon sequestration services remain unclear and under-
measured (Barbier et al., 2011).

All baseline measurements of marine and coastal 
ecosystem services need to address both ecological 
and human dimensions of the system at scales that 
are meaningful for policy action. Ecosystems have the 
most direct impact on achieving the SDGs when they 
direct provide benefits to people. So, it is important to 
ensure that we also continue to collect data, not only on 
ecosystems and ecological outputs, but also on the people 
who depend on these ecosystems: Where are they? Who 
are they? What goods and services do they derive from 
marine and coastal ecosystems?  What proportion of their 
well-being depends on these ecosystems? Yet, to date 
far more effort has been spent on measuring ecosystem 
services, in particular their economic values, at a national 
level (Suich et al., 2015). As a result, much of the current 
collection of marine and coastal ecosystem services data, 
especially valuation data, is of limited use in designing  
policy to helping achieve social change (Honey-Rosés 
and Pendleton, 2013; Pendleton, 2015). Baseline data at 
a finer scale is needed to determine which village, port or 
estuary, or whose lives and livelihoods are at risk from 
environmental change. It can also help to determine where 
policy action can simultaneously improve the ecological as 
well as the human goals that underpin the SDGs. 

The Future Management of Marine and Coastal      Ecosystems for  People
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The dynamic relationship between humans and marine and 
coastal ecosystem services demands constant monitoring 
and assessment in order to measure progress towards 
the SDGs and the ecological conditions required for their 
achievement. It is therefore important that baseline 
measures of marine and coastal ecosystem services include 
ecological and human measures that can be reassessed on 
a regular basis.

From Data and Discovery to Leadership and 
Implementation
To achieve the SDGs, we must continue to work to 
integrate marine and coastal ecosystem services into 
decision-making and marine management on a local, but 
regionally integrated, platform. A deeper understanding 
of human-ecosystem interactions is a first step to 
developing connections between marine and coastal 
ecosystem services and to policy-making. As highlighted 
earlier, stakeholders must be identified, and policy and 
technical experts must work together to adopt a shared 
terminology and develop assessments that fit specific 
policy needs. To fully harness the power of marine and 
coastal ecosystem services to meet the SDGs, it is crucial 
to continue to develop international strategies that can 
be implemented at a local (sub-national) level in order to 
collect baseline data and to implement monitoring of a 
key set of ecological and human indicators.

The Future Management of Marine and Coastal      Ecosystems for  People

This will require:

• A leadership role by an international organization

• An international strategy that gives countries a supportive 
framework for conducting the necessary scientific 
research and taking policy action

• National policies that translate an international framework 
into local action, and respond to the specific context of local 
development goals and marine and coastal ecosystems

• Coordinated data collection and local level training to 
ensure capacity for future data collection and monitoring, 
supported by a steady stream of funding to enable 
monitoring of progress and effective, targeted and 
informed decision-making.

There is a growing recognition among world and local 
leaders that ecosystems are indeed our shared factory. 
Marine and coastal ecosystems in particular are being 
counted on to produce many of the essential goods and 
services that will fuel the new blue economy and help us 
achieve the SDGs. 

Moving forward, there is a need for reliable, objective 
and widely available data. Only then can we harness this 
powerful, sustainable and global natural factory to achieve 
the Sustainable Development Goals we have set for the 
people of this planet.



Restoration
Conservation
Management

Ecosystem Services Contribution to Human Well-being

Natural
Capital

Built
Capital

Human
Capital

Social
Capital

WELL-BEING

HUMAN

Human well-being and the four capitals



Garth Cripps, Blue Ventures, 2015



52.

2010 Biodiversity Indicators Partnership. 2010a. Biodiversity 
Indicators & the 2010 Biodiversity Target: Outputs, experiences and 
lessons learnt from the 2010 Biodiversity Indicators Partnership. 
CBD Technical Series. Montreal (Canada). Retrieved from  
www.bipindicators.net/LinkClick.aspx?fileticket=NYhSvmOUgps=&tabid=155

2010 Biodiversity Indicators Partnership. 2010b. Coverage of 
Protected Areas. Indicator Factsheet, 1.3.1, 2. Retrieved from  
www.twentyten.net/pacoverage

2010 Biodiversity Indicators Partnership. 2010c. Extent 
of Marine Habitats. Indicator Factsheet. Retrieved from  
www.bipindicators.net/marinehabitats

2010 Biodiversity Indicators Partnership. 2010d. Management 
Effectiveness of Protected Areas. Indicator Factsheet, 1.3.3, 2 pages. 
Retrieved from www.twentyten.net/pamanagement

2010 Biodiversity Indicators Partnership. 2010e. Protected Area 
Overlays with Biodiversity. Indicator Factsheet, 1.3.2, 2 pages. 
doi:10.1371/journal.pone.0032529.

2010 Biodiversity Indicators Partnership. 2011. Guidance for 
national biodiversity indicator development and use. Cambridge, 
UK. Retrieved from www.bipnational.net/LinkClick.aspx?fileticket=
6JNUXXo6xOA=&tabid=38&language=en-US

Aerts, J. C. J. H., Botzen, W. W., Emanuel, K., Lin, N., de Moel, H., & 
Michel-Kerjan, E. O. 2014. Evaluating flood resilience strategies for 
coastal megacities. Science, 344(6183), 473-475.

Arico, S., Salpin, C. 2005. Bioprospecting of Genetic Resources in the Deep 
Seabed: Scientific, Legal, and Policy Aspects. UNU/IAS. Available at:  
www.ias.unu.edu/binaries2/DeepSeabed.pdf [Accessed 15 May 2013].

Arrieta, J.M., Arnaud-Haond, S., Duarte, C.M., 2010. What Lies 
Underneath: Conserving the Oceans› Genetic Resources. Proceedings 
of the National Academy of Sciences 107, 18318-18324.

Baird, A.H., Bhalla, R.S., Kerr, A.M., Pelkey, N.W., and 
Srinivas, V. 2009. Do mangroves provide an effective 
barrier to storm surges? PNAS 106(40), E111. Available at:  
www.pnas.org/content/106/40/E111.full.pdf [Accessed 31 August 2015].

Barlow, C. 1994. Tikanga whakaaro: key concepts in Mäori culture. 
Auckland, New Zealand: Oxford University Press.

Barbier, E., Hacker, S., Kennedy, C., Koch, E., Stier, A., Silliman, 
B. 2011. The value of estuarine and coastal ecosystem services. 
Ecological Monographs, 81(2). Available at www.esajournals.org/
doi/pdf/10.1890/10-1510.1 

References

Barde, J.-P. and Pearce, D.W. 1991. Valuing the environment: six 
case studies. London: Earthscan.

Barnes-Mauthe, M., Oleson, K. L., Brander, L.M., Zafindrasilivonona, 
B., Oliver, T.A., & van Beukering, P. 2014. Social capital as an 
ecosystem service: Evidence from a locally managed marine area. 
Ecosystem Services.

Baulcomb, C., Böhnke-Henrichs, A., White, L., Bloomfield, H., 
Koss, R., Hussain, S., de Groot, R., and Robinson, L.A. 2014. 
Marine Ecosystem Service Cards. EC FP7 Project (244273) 
‹Options for Deliverin Ecosystem-Based Marine Management›. 
University of Liverpool. ISBN: 978-0-906370-83-4. Available at:  
www.odemm.com/sites/odemm.com/files/Ecosystem%Service%20
Cards%20v1.0.pdf [Accessed 31 August 2015].

Bayas, J.C.L., Marohn, C. Dercon, G., Dewi, S. Piepho, H.P. Joshi, L. van 
Noordwijk, M. and Cadisch, G. 2011. Influence of coastal vegetation 
on the 2004 tsunami wave impact in west Aceh. PNAS 108(46), 
18612-18617. Available at: www.pnas.org/content/108/46/18612.
full.pdf [Accessed 31 August 2015].

Beaumont, N., Townsend, M., Mangi, S. and Austen, M. C. 2006. Marine 
Biodiversity An economic valuation. Building the evidence base

Berkes, F. 1999. Sacred Ecology: Traditional Ecological Knowledge and 
Resource Management. Taylor & Francis Philadelphia, PA 19106 Pg 8.

Berkes, F. 2012. Sacred Ecology, third edition. Routledge, 711 
Third avenue, New York, NY 10017.

Berner, R.A. 1982. Burial of Organic Carbon and Pyrite Sulfur in the 
Modern Ocean - Its Geochemical and Environmental Significance. 
American Journal of Science 282, 451-473.

Berry, T. 1999. The Great Work: Our way into the future. Bell Tower, 
Random House Inc. New York.

Bowles-Newark, N. J., Arnell, A. P., Butchart, S., Chenery, A., Brown, C., & 
Burgess, N. D. 2014. Incorporating and utilising spatial data and mapping 
for NBSAPs guidance to support NPBSAP practitioners. Cambridge 
(UK). Retrieved from www.unep-wcmc.org/resources-and-data/
incorporating-and-utilising-spatial-data-and-mapping-for-nbsaps

Boyce, D.G., Lewis, M.R., and Worm, B. 2010. Global phytoplankton 
decline over the past century. Nature 446, 591-596.

Brander, L.M., Baulcomb, C., Cado van der Lelij, J.A., Eppink, F., 
McVittie, A., Nijsten, L. and van Beukering, P.J.H. 2015. The benefits 
to people of expanding Marine Protected Areas. Institute for 
Environmental Studies, VU University Amsterdam, Report 15-05.



53.

Cesar, H.C. and Chong, C.K. 2004. Economic valuation and 
socioeconomics of coral reefs: methodological issues and 
three case studies. WorldFish Center, Economic Valuation and 
Policy Priorities for Sustainable Management of Coral Reefs, 
Contribution No. 1721.

Chassot, E., Bonhommeau, S., Dulvy, N.K., Frédéric, M., Waterson, R., 
Gascuel, D., and Le Pape, O. 2010. Global Marine Primary Production 
Constrains Fisheries Catches. Ecology Letters 13, 495-505.

Chavez, F.P., Messié, M., Pennington, J.T. 2011. Marine Primary 
Production in Relation to Climate Variability and Change. Annual 
Review of Marine Science 3, 227-260.

Cisneros-Montemayor, A. and Sumaila, U.R. 2010. A global 
valuation of ecosystem-based marine recreation: potential impacts 
and implications for management. Journal of Bioeconomics12, 
245-268. Available at: http://link.springer.com.ezproxy.is.ed.ac.uk/
article/10.1007/s10818-010-9092-7 [Accessed 1 September 2015]

Collen, B., & Nicholson, E. 2014. Taking the measure of change. 
Science, 346(6206), 166–167. doi:10.1126/science.1260180

Cullen-Unsworth, L., and Unsworth, R. 2013 Seagrass Meadows, 
Ecosystem Services, and Sustainability. Environment: Science 
and Policy for Sustainable Development 55(3):14–28, doi:10.1080
/00139157.2013.785864. 

Das, S., and Vincent, J.R. 2009. Mangroves protected villages and 
reduced death toll during Indian super cyclone. PNAS 106(18), 
7357-7360. Available at: www.pnas.org/content/106/18/7357.full 
[Accessed 31 August 2015] 

De Groot, R. S., Alkemade, R., Braat, L., Hein, L., and Willemen, L. 
2010. Challenges in integrating the concept of ecosystem services 
and values in landscape planning, management and decision 
making. Ecological Complexity, 7(3), 260–272. doi:10.1016/j.
ecocom.2009.10.006

Denny, M. 1995. Air and Water: The Biology and Physics of Life’s 
Media. Princeton University Press: 

EA 2009. Ecosystem services case studies. Environment Agency 
better regulation science programme report.

Earle, S. 2010. The World is Blue. National Geographic

Fagherazzi, S., Mariotti, G., Wiberg, P.L., and McGlathery, K.J. 2013. 
Marsh collapse does not require sea level rise. Oceanography 26(3), 
70-77. Available at: http://dx.doi.org/10.5670/oceanog.2013.47 
[Accessed 31 August 2015].

FAO. 2009. The State of World Fisheries and Aquaculture: 
Opportunities and Challenges. Food and Agriculture Organization of 
the United Nations, Rome. Available at: www.fao.org/docrep/011/
i0250e/i0250e00.htm [Accessed 1 September 2015].

FAO. 2012. The State of World Fisheries and Aquaculture: 
Opportunities and Challenges. Food and Agriculture 
Organization of the United Nations, Rome. Available at:  
www.fao.org/docrep/016/i2727e/i2727e00.htm [Accessed 1 September 2015].

FAO. 2014. The State of World Fisheries and Aquaculture: 
Opportunities and Challenges. Food and Agriculture Organization 
of the United Nations, Rome. Available at: www.fao.org/2/i3720e 
[Accessed 1 September 2015].

FAO. 2015. Fisheries and Aquaculture Information and Statistics 
Service, accessed 7th September 2015

Field C.B., Behrenfeld M.J., Randerson J.T., Falkowski P. 1998. 
Primary production of the biosphere: integrating terrestrial and 
oceanic components. Science 281, 237-40.

GEBCO. 2009. General Bathymetric Chart of the Oceans (GEBCO)
[On-line], ver. 20091120. Available at: www.gebco.net/

Geijzendorffer, I. R., Regan, E. C., Pereira, H. M., Brotons, L., Brummitt, 
N., Gavish, Y., Haase, P., Martin, C.S., Mihoub, J.-B., Secades, C., 
Schmeller, D.S., Stoll, S., Wetzel, F.T., & Walters, M. 2015. Bridging 
the gap between biodiversity data and policy reporting needs: An 
Essential Biodiversity Variables perspective. Journal of Applied 
Ecology. doi:10.1111/1365-2664.12417

Gillett, R. 2009.  The Contribution of Fisheries to the Economies 
of Pacific Island Countries and Territories.  Pacific Studies Series, 
Asian Development Bank, World Bank, Forum Fisheries Agency, 
Secretariat of the Pacific Community, and Australian Agency for 
International Development.

GOC. 2014. From Decline to Recovery: A Rescue Package for the Global 
Ocean. Annual Global Ocean Commission Report 2014, 47 pp. Available 
at: www.globaloceancommission.org/wp-content/uploads/GOC_
Summary_2015_july_low1.pdf [Accessed 29 August 2015].

Gruber, N., Gloor, M., Fletcher, S.E.M., Doney, S.C., Dutkiewicz, 
S., Follows, M.J., Gerber, M., Jacobson, A.R. Joos, F., Lindsay, 
K., Menemenlis, D., Mouchet, A., Muller, S.A., Sarmiento, J.L., 
and Takahashi, T. 2009. Oceanic sources, sinks, and transport 
of atmospheric CO2. Global Biogeochemical Cycles 23, GB1005. 
Available at: www.ocean.mit.edu/~stephd/gruber_gbc_09.pdf 
[Accessed 31 August 2015].



54.

Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F., 
D›Agrosa, C., ... and Watson, R. 2008. A global map of human impact 
on marine ecosystems. Science, 319(5865), 948-952.

Hejnowicz, A, Kennedy, H., Rudd, M., and Huxham, M. 2015. 
Harnessing the Climate Mitigation, Conservation and Poverty 
Alleviation Potential of Seagrasses: Prospects for Developing 
Blue Carbon Initiatives and Payment for Ecosystem Service 
Programmes,” Frontiers in Marine Science 2: 1–22, doi:10.3389/
fmars.2015.00032.

Hoelzinger, O. and Dench, D. 2011. The Economic Evaluation of 
Gwen Finch Wetland Reserve. Case Study for the Worcestershire 
Wildlife Trust, Worcester.

Honey-Rosés, J., and Pendleton, L. 2013. A Demand Driven 
Research Agenda for Ecosystem Services. Ecosystem Services 5, 
no. C: 160–62, doi:10.1016/j.ecoser.2013.04.007.

Hoegh-Guldberg, O. et al. 2015. Reviving the Ocean Economy: the case 
for action - 2015. WWF International, Gland, Switzerland., Geneva, 60 
pp. www.annualreviews.org.ezproxy.is.ed.ac.uk/doi/full/10.1146/
annurev.marine.010908.163917 [Accessed 29 August 2015].

IAWG. 2013. Technical Support Document: Technical Update of 
the Social Cost of Carbon for Regulatory Impact Analysis Under 
Executive Order 12866. Interagency Working Group on Social Cost of 
Carbon, United States Government. Available at: www.whitehouse.
gov/sites/default/files/omb/inforeg/social_cost_of_carbon_for_
ria_2013_update.pdf [Accessed 29 May 2014].

IPCC. 2013. Climate Change 2013: The Physical Science Basis. 
Contribution of Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change (Cambridge University 
Press, Cambridge, United Kingdom and New York, NY, USA) 1535pp.

IUCN and UNEP-WCMC. 2015. The World Database on Protected 
Areas (WDPA)[On-line], September 2015, Cambridge, UK: UNEP-
WCMC. Available at: www.protectedplanet.net

Kerr, A.M., and Baird, A.H. 2007. Natural Barriers to Natural Disasters. 
BioScience 57(2), 102-103. Available at: www.bio-nica.info/biblioteca/
Kerr2007NaturalBarrier.pdf [Accessed 31 August 2015].

Kirwan, M.L., Guntenspergen, G.R., D›Alpaos, A., Morris, 
J.T., Mudd, S.M., and Temmerman, S. 2010. Limits on the 
adaptability of coastal marshes to rising sea level. Geophysical 
Research Letters 37, L23401. Available at: http://dx.doi.
org/10.1029/2010GL045489 [Accessed 31 August 2015].

Knappert, J. 1992. Pacific Mythology: An Encyclopedia of Myth 
and Legend. The Aquarius Press.

Laurans, Y., Rankovic, A., Billé, R., Pirard, R. and Mermet, L. 2013. 
Use of ecosystem service economic valuation for decision making: 
questioning a literature blindspot. Journal of Environmental 
Management 119: 208-219.

Leary, D., 2008. Bioprospecting in the Arctic. UNU/IAS. Available 
at: www.ias.unu.edu/resource_centre/Bioprospecting%20in%20
the%20Arctic.pdf [Accessed 15 May 2013].

Liquete, C., Zulian, G., Delgado, I., Stips, A., & Maes, J. 2013. 
Assessment of coastal protection as an ecosystem service in 
Europe. Ecological Indicators, 30, 205-217.

Liu, S., Costanza, R., Farber, S. And Troy, A. 2010. Theory, 
practice, and the need for a transdisciplinary synthesis. Annals 
of the New York Academy of Sciences, Ecological Economics 
Reviews, 1185: 54-78.

Lloyd-Evans, L.P.M., 2005a. A Study into the Prospects 
for Marine Biotechnology Development in the 
United Kingdom: Volume 1 - Strategy. Available at:  
www.berr.gov.uk/files/file10469.pdf [Accessed 20 May 2013].

Lloyd-Evans, L.P.M., 2005b. A Study into the Prospects for 
Marine Biotechnology Development in the United Kingdom: 
Volume 2 - Background & Appendices. Available at:  
www.berr.gov.uk/files/file10470.pdf [Accessed 20 May 2013].

Lu, Y. 2015. Five priorities for the UN Sustainable Development 
Goals. Nature, 522, 432–433.

Maguire, S. L. 2015. In the Beginning Was Chaos: Greek Myths of the 
Gods and Creation [Kindle Edition] 

Marsden, M (Rev). 1992. KaitiakiTanga: A Definitive 
Introduction to the Holistic World View of the Maori.  
www.marinenz.org.nz/documents/Marsden_1992_Kaitiakitanga.pdf

Martin, C., Fletcher, R., Jones, M., Sullivan, E., Tittensor, D., Mcowen, 
C., Geffert, J.L., van Bochove, J.W., Thomas, H., Blyth, S., Ravillious, 
C., Tolley, M., Stanwell-Smith, D. 2014. Manual of marine and 
coastal datasets of biodiversity importance (1.0 ed.). Cambridge 
(UK): UNEP World Conservation Monitoring Centre. Retrieved from 
www.unep-wcmc.org/resources-and-data/manual-of-marine-
and-coastal-datasets-of-biodiversity-importance



55.

McClenachan, L., Ferretti, F., & Baum, J. K. 2012. From archives to 
conservation: Why historical data are needed to set baselines for 
marine animals and ecosystems. Conservation Letters, 5(5), 349–
359. doi:10.1111/j.1755-263X.2012.00253.x

McIvor, A.L., Spencer, T., Möller, I. and Spalding. M. 2012. Storm surge 
reduction by mangroves. Natural Coastal Protection Series: Report 
2. Cambridge Coastal Research Unit Working Paper 41. Published by 
The Nature Conservancy and Wetlands International. 35 pages. ISSN 
2050-7941. URL: www.naturalcoastalprotection.org/documents/
storm-surge-reduction-by-mangroves [Accessed 31 August 2015].

Millennium Ecosystem Assessment. 2005. Ecosystems and Human 
Well-being: Synthesis. Island Press, Washington, DC.

MKC. 2012. International Shipping Facts and Figures - Information 
Resources on Trade, Safety, Security, Environment. Available at:  
www.imo.org/KnowledgeCentre/ShipsAndShippingFactsAndFigures/The
RoleandImportanceofInternationalShipping/Documents/International%20
Shipping%20-%20Facts%20and%20Figures.pdf [Accessed 2 January 2014].

Mora, C., Tittensor, D. P., and Myers, R. A. 2008. The completeness 
of taxonomic inventories for describing the global diversity and 
distribution of marine fishes. Proceedings. Biological Sciences / The 
Royal Society, 275(1631), 149–55. doi:10.1098/rspb.2007.1315

Möller, I., Kudella, M., Rupprecht, F., Spencer. T., Paul, M., van 
Wesenbeeck, B.K., Wolters, G., Jensen, K. Bouma, T.J., Miranda-
Lange, M., Schimmels, S. 2014. Wave attenuation over coastal 
salt marshes under storm surge conditions. Nature GeoScience 7, 
727-731. Available at: www.nature.com/ngeo/journal/v7/n10/full/
nego2251.html [Accessed 31 August 2015].

Murray, B.C., Pendleton, L., Jenkins, W.A., ifleet, S., 2011. Green Payments 
for Blue Carbon: Economic Incentives for Protecting Threatened Coastal 
Habitats. Nicholas Institute Report NI R 11-04. Available at: https://
nicholasinstitute.duke.edu/sites/default/files/publications/blue-carbon-
report-paper.pdf  [Accessed 31 August 2015]. 

NASA 2005. SeaWiFS Global Biosphere September 1997 - August 
1998. Image in Public Domain on Wikipedia and available at: 
https://en.wikipedia.org/wiki/File:Seawifs_global_biosphere.jpg  
[Accessed 31 August 2015].

Nicholls, R.J. and Cazenave, A. 2010. Sea-level rise and its impact on 
coastal zones. Science, 328(5985), 1517-1520.

OHI. 2014. [Global] Goals. Available at: www.oceanhealthindex.org/
Goals/ [Accessed 1 September 2015].

Palmer, M & Finlay, V. 2003. Faith in Conservation: New Approaches 
to Religion and the Environment. The International Bank for 
Reconstruction and Development / The World Bank, Washington.

Pendleton, L., Donato, D.C., Murray, B.C., Crooks, S., Jenkins, W.A., 
Sifleet, S., Craft, C., Fourqurean, J.W., Jaufmann, J.B., Marbà, N., 
Megonigal, P., Pidgeon, E., Herr, D., Gordon, D., and Baldera, A. 
2012. Estimating “Blue Carbon” Emissions from Conversion and 
Degradation of Vegetated Coastal Ecosystems. PloS ONE 7(9), e43542. 
Available at: http://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0043542  [Accessed 31 August 2015]

Pendleton, L., Mongruel, R., Beaumont, N., Hooper, T., Charles, 
M. 2015. A Triage Approach to Improve the Relevance of Marine 
Ecosystem Services Assessments. Marine Ecology Progress Series 
530:183–93, doi:10.3354/meps11111.

Pew Charitable Trusts. 2011. Marine Fisheries Employment: 260 
million Jobs. Available at: www.pewtrusts.org/en/about/news-
room/news/2011/12/09/marine-fisheries-employment-260-
million-jobs [Accessed 1 September 2015].

Pittock, J., Cork, S. And Maynard, S. 2012. The state of the 
application of ecosystems services in Australia. Ecosystem 
Services 1: 111-120.

PRB. 2010. [The] 2010 World Population Data Sheet. Available 
at: www.prb.org/Publications/Datasheets/2010/2010wpds.
aspx [Accessed 1 September 2015].

Premuzic, E.T., Benkovitz, C.M., Gaffney, J.S., Walsh., J.J., 1982. The 
Nature and Distribution of Organic Matter in the Surface Sediments 
of the World Oceans and Seas. Organic Geochemistry 4, 63-77

Raheem, N., Colt, S., Fleishman, E., Talberth, J., Swedeen, P., 
Boyle, K., Rudd, M., Lopez, R., Crocker, D., Bohan, D., O›Higgins, 
T., Willer, C., Bouman, R. 2012. Application of Non-Market 
Valuation to California›s Coastal Policy Decisions. Marine Policy 
36(5):1166–71, doi:10.1016/j.marpol.2012.01.005. 

Rea, A.W., Davis, C., Evans, D.A., Heninger, B.T. and van Houtven, G. 
2012. Using Ecosystem Services To Inform Decisions on U.S. Air Quality 
Standards. Environmental Science and Technology 4: 6481-6488.

Rebours, C.,  Marinho-Soriano, E., Zertuche-González, J.A., 
Hayashi, L., Vásquez, J.A., Kradolfer, P., Soriano, G.,  Ugarte, 
R., Abreu, M.H., Bay-Larsen, I.,  Hovelsrud, G., Rødven, R., and 
Robledo, D. 2014. Seaweeds: an opportunity for wealth and 
sustainable livelihood for coastal communities. Journal of 
Applied Pychology.



56.

Sabine, C.L., Feely, R.A., Gruber, N., Key, R.M., Lee, K., Bullister, 
J.L., Wanninkhof, R. Wong, C.S. Wallace, D.W.R., Tilbrook, B., 
Millero, F.J., Peng, T-H., Kozyr, A., Ono, T., and Rios, A.F. 2004. 
The Oceanic Since for Anthropogenic CO2. Science 305(5682), 
367-311. Available at: www.pmel.noaa.gov/pubs/outstand/
sabi2683/sabi2683.shtml [Accessed 31 August 2015].

Schlesinger, W.H., Bernhardt, E.S., 2013. The Oceans, 
Biogeochemistry: An Analysis of Global Change, 3rd ed. 
Academic Press, Oxford, pp. 341-394.

Schuijt, K. 2003. Valuation of Water - The process of economic 
valuation of ecosystems in water management. PhD dissertation, 
Erasmus University Rotterdam.

Serna-Chavez, H. M., Schulp, C. J. E., Van Bodegom, P. 
M., Bouten, W., Verburg, P. H., & Davidson, M. D. 2014. A 
quantitative framework for assessing spatial flows of ecosystem 
services. Ecological Indicators, 39, 24–33. doi:10.1016/j.
ecolind.2013.11.024

Shepard, C.C., Crain, C.M., Beck, M.W. 2011. The Protective Role 
of Coastal Marshes: A Systematic Review and Meta-analysis. 
PLoS ONE 6(11), e27374. Available at: http://journals.plos.org/
plosone/article?id=10.1371/journal.pone.0027374 [Accessed 31 
August 2015].

Sigman, D.M., Hain, M.P., 2012. The Biological Productivity of the 
Ocean: Section 1. Nature Education Knowledge 3, 21.

Slootweg, R. and van Beukering, P. 2008. Valuation of Ecosystem 
Services and Strategic Environmental Assessment. Lessons from 
influential cases. Netherlands Commission for Environmental 
Assessment.

Smith, T.J. (III), Anderson, G.H., Balentine, K., Tiling, G., Ward, 
G.A., and Whelan, K.R.T. 2009. Cumulative impacts of hurricanes 
on Florida mangrove ecosystems: Sediment deposition, storm 
surges, and vegetation. Wetlands 29(1), 24-34. Available at: 
http://sofia.usgs.gov/publications/papers/hurricane_sed/ 
[Accessed 31 August 2015].

SOEST, 2011. Oceanic Production, Carbon Regeneration, and 
Sediment Carbon Burial. School of Ocean and Earth Science and 
Technology (SOEST), University of Hawai›I at Manoa. Available at: 
www.soest.hawaii.edu/oceanography/courses/OCN401/401_
fall2011/Oceans_2.pdf [Accessed 20 June 2013].

Suich, H., Howe, C., and Mace, G. 2015. Ecosystem Services and 
Poverty Alleviation: A Review of the Empirical Links. Ecosystem 

Services 12, 137-147. Available at: www.sciencedirect.
com/science/article/pii/S2212041615000236 [Accessed 1 
September 2015].

Sustainable Development Solutions Network (SDSN). 2014. 
Indicators and a monitoring framework for Sustainable 
Development Goals - Launching a data revolution for the SDGs.

Teh, L.C.L., and Sumaila, U.R. 2011. Contribution of marine 
fisheries to worldwide employment. Fish and Fisheries, 14(1), 
77-88. Available at: http://onlinelibrary.wiley.com/doi/10.1111/
j.1467-2979.2011.00450.x/full [Accessed 1 September 2015].

Thomas, H. L., Macsharry, B., Morgan, L., Kingston, N., Moffitt, R., 
Stanwell-Smith, D., & Wood, L. 2014. Evaluating official marine 
protected area coverage for Aichi Target 11: appraising the data and 
methods that define our progress. Aquatic Conservation: Marine 
and Freshwater Ecosystems, 24(S2), 8–23. doi:10.1002/aqc.2511

UK National Ecosystem Assessment. 2011. The UK National 
Ecosystem Assessment Technical Report. UNEP-WCMC, 
Cambridge.

UNEP. 1999. Cultural and Spiritual Values of Biodiversity. Available 
at: www.unep.org/pdf/Cultural_Spiritual_thebible.pdf

UNEP 2006. Marine and coastal ecosystems and human wellbeing: A 
synthesis report based on the findings of the Millennium Ecosystem 
Assessment. UNEP.

UNEP. 2011. Towards a Green Economy: Pathways to Sustainable 
Development and Poverty Eradication. Available at: www.unep.org/
greeneconomy [Accessed 1 September 2015].

UNEP, FAO, IMO, UNDP, IUCN, WorldFish Center, GRID- Arendal, 
2012, Green Economy in a Blue World. Available at: www.unep.org/
greeneconomy and www.unep.org/ regionalseas

UNEP-WCMC. 2011. Developing ecosystem service indicators: 
Experiences and lessons learned from sub-global assessments and 
other initiatives (Technical .). Montreal (Canada): Secretariat of the 
Convention on Biological Diversity.

Vegh, T., Jungwiwattanaporn, M., Pendleton, L., Murray, B. 2014. 
Mangrove Ecosystem Services Valuation: State of the Literature.  
NI WP 14-06. Durham, NC: Duke University. Access at: https://
nicholasinstitute.duke.edu/sites/default/files/publications/ni_
wp_14-06.pdf



57.

Vierros, M., Arico, S., 2011. Trends in Bioprospecting for and 
Application of Marine Genetic Resources. UNU/IAS. Available 
at: www.unutki.org/downloads/File/2011%20unutki%20
marine%20Marjo%20MGR%20side%20event.pdf [Accessed 15 
July 2013].

Wicker, M. 2005. Mami Wata. In: Jones, L. Encyclopedia of 
Religion, 2nd Edition, 2005. Vol 8, pp 5629-5631. Thomson Gale.

Wikipedia contributors. Yemoja. Wikipedia, The Free 
Encyclopedia. June 17, 2015, 16:25 UTC. Available at:https://
en.wikipedia.org/w/index.php?title=Yemoja&oldid=667369121. 
Accessed September 25, 2015.

WWF. 2014. Mega-stress for mega-cities: A climate vulnerability 
ranking of major coastal cities in Asia. http://assets.panda.org/
downloads/mega_cities_report.pdf





Garth Cripps, Blue Ventures, 2015




