Annex: Detailed Analysis of the wider impact of Ocean-based interventions and mitigation options on Sustainable Development Dimensions
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China built a number of barrages as part of policies from 1958 that emphasised energy independence as a key route to poverty Current strong emphasis on co-benefit offshore platforms linking energy production to support
The health benefits of moving to wind power would be significant, particularly for regions that rely more heavily on coal and oil to generate
Survey conducted by IRENA states that women represent 32% of the full-time employees of responding
alleviation. The global Offshore Wind Energy (OWE) industry simultaneously helps to increase energy security, creates jobs,
offshore growth of the aquaculture sector, with motivation being to increase aquaculture
electricity. 'Replacing coal and oil with offshore wind will reduce emissions of air pollutants like fine particulate matter, nitrogen oxide and sulfur organisations – substantially higher than the 22% average in the global oil and gas industry. Still, in
and promotes sustainable development.
production to match growing demand.
dioxide.Offshore wind in the Mid-Atlantic is capable of producing health and climate benefits of between $54 and $120 per MWh of generation, renewables, women’s participation is much lower in science, technology, engineering and mathematics
Locally sourced off-shore could potentially have important income and employment consequences for the UK's economy
Floating solar generates electricity by harvesting solar energy from sunlight at cooler operating
with the largest simulated facility (3000 MW off the coast of New Jersey) producing approximately $690 million in benefits in 2017. [Note: The
(STEM) jobs than in administrative jobs.
therby improving local livelihood
temperatures, thus creating a clean energy ecosystem with improved efficiency at the added benefit variability in benefits per unit generation is a function of differences in locations (Maryland versus New Jersey), simulated years (2012 versus
of preserving valuable agricultural land for food/fruits and wine production.
2017), and facility generation capacity, given complexities of the electrical grid and differences in which power plants are offset] .

(Prinsloo 2017)

(Sofiev et al 2018; Buonocore et al 2016; IRENA 2014c)

(IRENA 2019b)

Carbon Storage in the seabed

[0]

[0]

Domestic and International shipping
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Reduce illnesses from hazardous air pollution (3.9);
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Ship dismantling is problematic as current practices in many developing countries may be from the perspective of labor safety
and coastal pollution,is another significant source of attaining scrap metal for reuse,local employment and revenues for
SouthAsian States like India or Bangladesh.
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Cleaner marine fuels will reduce ship-related premature mortality and morbidity by 34 and 54%, respectively, representing a ~ 2.6% global
reduction in PM2.5 cardiovascular and lung cancer deaths and a ~3.6% global reduction in childhood asthma.
No direct interaction

(Visbeck et al 2014)
Reduction emissions from wild capture
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Proverty reduction (1.5); Poverty and development (1.1/1.2/1.5)
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Shifting diets,
Aquaculture and
Fisheries

INTERACTION

Food Production (2.3/2.4)

No direct interaction
Transport
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(Esteban and Leary 2012; Dinh and McKeogh 2019; Lamy and Azevedo 2018)
Ocean-Based Carbon
Storage
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Poverty and development (1.1/1.2/1.5)

(Sofiev et al 2018; Sys et al 2016)

Poverty and development (1.1/1.2/1.5)
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Advanced technology incorporated in fishing vessels often aims to reduce the number of crew that are required to sail the vessel
and operate the equipment on-board. This condition is suitable for developed countries where the cost of the crews’ salaries is
high. However, in the case of the Indonesian fisheries, using advanced technologies that reduce crew numbers onboard will
decrease the opportunities for local fishing communities to sustain employment levels.
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International Maritime Organisation provides gender specific fellowships; gives access to high-level technical
training for women in the maritime sector in developing countries; creates the environment in which women
are identified and selected for career development opportunities in maritime administrations, ports and
maritime training institutes; and facilitates the establishment of professional women in maritime associations,
particularly in developing countries.

(IMO 2019)
Technical education, vocational training, education for sustainability (4.3, 4.4,4.5,4.7)
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No direct interaction
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Encouraging the fishers and their communities to be completely involved in the sustainable development of the
fisheries sector is important. Increasing local fishers’ awareness regarding the importance of the preservation of
the environment and its relationship to their fishing activities, and furthermore, introducing many activities
that local fishers can complete in order to be involved in sustainable development, are among the activities that
can be established during community development.

No direct interaction

(Birmingham et al 2015)

(Birmingham et al 2015)

Reduction emissions marine aquaculture

Improve livelihood (1.a)

Food security and Food production (2.3/2.4)/access to market (2.c)
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Only the creation of increased demand for sustainable products, a wide enough variety of sustainable products available in
shops and fish markets will lead to more sustainable methods of fishing and aquaculture. Through this, enough fish would be
provided in the long-term for nutrition for the growing human population and for securing the livelihoods of millions of people
living in developing countries.
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Given the ecological limits of forage fish for fed aquaculture, alternative feed will be important for
the growth of the aquaculture industry and important for countries to meet their food targets and
nutritional needs. Changing the balance between fish being used for aquafeeds and direct human
consumption has implications for food security at both the local and national levels. An important
factor is whether the primary product (e.g. the fishmeal itself) or the secondary product (i.e. the fish
that result from the aquafeed) becomes available to local populations at an affordable price.

(World Wildlife Foundation. n.d. )

Reduce health risk (3.d/3.9)
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Small pelagic fish (marine and inland) play a critical role in the nutrition of many vulnerable and poor communities, especially in Africa..
Preventing diversion of these resources from direct consumption towards fishmeal production will have a positive impact on the health of the
communities, especially in countries where aquculture production is low or where other protein substitutes are more expensive. Changing the
balance between fish being used for aquafeeds and direct human consumption has implications for food security at both the local and national
levels.

(Froelich et al 2019; Naylor et al 2009; Hasan and Hungtinton 2009)
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(Tacon and Metian, 2013)

Shifting diets to ocean based protein
Poverty and development (1.1/1.2/1.5)
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Ensure that all girls and boys have access to quality early childhood development (4.2)
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If all related services and dependents of the employed are taken into account, fisheries support the livelihoods of about 10–12
per cent of the world’s population. Growth in sector will lead to more jobs. Total direct employment in the industry is
estimated to be 3.2 million in 2030 under business-as-usual projections. Shifts can be incentivized via carbon-based food
taxation, and the lattercan be regressive and have more effect on specific social groups. However, that effect can be ameliorated
if exemptions on some basic food products are introduced.

Increasing fish supply (at affordable prices) and production in regions will play an important role to
achieving the SDG 2 target. The decline in per capita fish consumption in Africa, with the
subsequent reduction in the intake of fish proteins and micronutrients, can impact food
security and their ability to meet malnutrition targets UN SDG Goal 2. This is particularly
relevant, considering that, at world level, the prevalence of undernourishment is highest in Africa
and that the food security situation has recently worsened in particular in parts of sub-Saharan
Africa. Most seafoods (21 out of 37) are more nutritious than beef, pork and chicken.

National authorities in many countries currently recommend increased consumption of seafood due to their beneficial nutritional value and
Providing nutritionally balanced school meals with complementary nutrition education and health measures
health effects. High consumption of saturated fats has been linked to cardiovascular disease and certain forms of cancer, and meat is one of the
can deliver improved school performance, and nutrition literacy as well as employment and income in later life.
biggest sources of saturated fats in many of our diets. Another health benefit of consuming fish instead of meat is the higher intake of omega fatty
acids. The health-related costs to society attributable to red and processed meat consumption in 2020 amounted to USD 285 billion, three
quarters of which were due to processed meat consumption. Under optimal taxation, prices for processed meat increased by 25% on average,
ranging from 1% in low-income countries to over 100% in high-income countries, and prices for red meat increased by 4%, ranging from 0.2% to
over 20%. Consumption of processed meat decreased by 16% on average, ranging from 1% to 25%, whilst red meat consumption remained stable
as substitution for processed meat compensated price-related reductions. The number of deaths attributable to red and processed meat
consumption decreased by 9% , and attributable health costs decreased by 14% globally, in each case with greatest reductions in high and middleincome countries. Auqauculture can come at a lost of climate solutions. But shrimp aquaculture and rice agriculture has had a negative impact on
mangrove ecosystems (Valiela et al. 2001, Richards and Friess 2017),

(United Nations 2017b; OECD 2016; García-Muros et al. 2017)

(SOFIA 2018; The Rockefeller Foundation 2013;Blas et al 2019;Hallstrom et al 2019)

(Gonzalez Fischer and Garnett, 2016; Wust 2019; The NYU Dispatch, 2018; Blas et al 2019;Hollander et al 2018; Springmann 2018; Hallstrom et al
2019; Richards and Friess 2017; Oita et al 2017; Valiela et al. 2001; Rosell et al 2006)

Ending exploitation and allowing recovery of marine
biomass

Poverty and Development (1.1/1.2/1.5)
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Leisher et al study (2007) consulted and interviewed approximately 1,100 local people and found that four particular marine
protected areas (in Fiji, Solomon islands, Indonesia and phillipine) have contributed to poverty reduction, in terms of improved
fish catch, new jobs in tourism, better local governance, benefit to health and benefit to women. Marine protection has
negative relationships with ending poverty and reducing inequalities. These trade-offs may be avoided through stakeholder
consultation and implementation. Ending overfishing and harmful fishing subsidies can also contribute negatively to targets
related to youth employment targets due to reduction in fleet capacity. This trade-off may only result in a short-term effect and
in the long term potential increase in marine productivity could increase jobs and resources for people .

(Leisher et al 2007; The Nippon Foundation 2017; Singh et al 2018)
Poverty and Development (1.1/1.2/1.5)

Restoring and avoiding loss of vegetated coastal
habitats (e.g. mangroves, seagrasses and saltmarshes)

↑/↓

[+3,-1]

&&&

JJJ

««««

Avoiding loss of mangroves and maintaining the 2000 stock could save a value of ecosystem services from mangroves in
Southeast Asia of approximately US$2.16 billion until 2050 (2007prices), with a 95% prediction interval of US$1.58–2.76
billion (case study area South East Asia); Seagrass ecosystems provide the most viable route to combat climate change and
ensure seagrass conservation and improve livelihoods. The Center for American Progress and Oxfam America recently analyzed
three coastal restoration sites in the United States and found that each dollar invested in these projects created $15 in net
economic benefits. However, trade-off identified of blue carbon projects being debated and pushed forward internationally
that do not take heed of the solutions or demands from Indonesian smallscale fisherfolk, who have been living off and with the
resources that the blue carbon projects purportedly want to ‘save’ for generations

( Barbesgaard, M. 2018; Lamb et al ; Hejnowicz et al 2015; Michael et al 2014; Schirmer & Bull 2014;Zomer et al. 2008)

Upscaling Macroalgae production
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Ensure that all learners acquire the knowledge and skills needed to promote sustainable development (4.7)
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Potential for fisheries reform to integrate local knowlede in management practices.Integrating Indigenous
knowledge with scientific research is crucial to informlocally-relevant fisheries management and conservation
.Potential for fisheries reform to integrate local knowledge.

(Darling 2014;SAPEA 2017; Golden et al 2016; Singh et al 2018)
Food Production (2.3/2.4)

(Ban et al 2017; Lam et al 2019)
Ensure inclusive and quality education(4.4/4.7)
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(SEPEA 2017; Golden et al 2016)
Substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and soil pollution and contamination (3.9);
Ensure healthy lives (3c)
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Avoiding loss of mangroves and maintaining the 2000 stock could save a value of ecosystem
Mangroves provide food for nutrition (fisheries productvity) and traditional medicine to local dwellers
services from mangroves in Southeast Asia including fisheries; Coastal wetlands have been
important to human societies, fulfilling a variety of ecological services that are critical to human
livelihoods and food security such as fisheries production, providing nursery grounds for important
species, and filtering and detoxification. Mangrove, saltmarsh and seagrass have a strong capacity to
cycle nutrients, so they contribute to reducing pollution in waterways, which might contribute to
food security. There are some studies on bioremediation in mangrove sediments. Note mangrove
sediments can also be a sink of pollutants that can then give rise to contaminated seafood.

(Chai 2019; Hochard 2019; Curnick 2019; Himes-Cornell 2018;Ramsar convention on wetlands
2018 ; Sondak et al 2017; Vierros 2017; Duarte et al 2017; Zhang et al 2017;Hejnowicz et al 201;The
Nippon Foundation 2017;Duarte 2013; Brander et al 2012; Barbier 2000)
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Reduce health risk (3.d/3.9)

««

Seaweed farming now expands across several continents from South-East Asia to South America, Northern Europe, Canada
and East Africa, contributing to global food security, supporting rural livelihoods, alleviating poverty and improving the
health of our oceans

Seaweed farming now expands across several continents from South-East Asia to South America,
Northern Europe, Canada and East Africa, contributing to global food security, supporting rural
livelihoods, alleviating poverty and improving the health of our oceans

(Cottier-Cook et al. 2016)

(Cottier-Cook et al. 2016)
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Protein can account for up to 47% of the dry weight of macroalgae depending on species and time of cultivation and harvest. Peptides derived
from marcoalgae are proven to have hypotensive effects in the human circulatory system. Several authors also highlight that, the consumption of
macroalgae could contribute to higher intakes of K, helping to balance the dietary Na/K ratio but on the other hand, it must be highlighted that
levels of Na in macroalgae are in general high as well, and, if no salt replacement is considered, this fact may result in a global increment of Na
intake in diets where this element is already above the recommended limits. Other worries also require some attention when considering the
expansion of dietary consumption of macroalgae, namely, their high levels of iodine, particularly in Phaeophyta, and their capacity to
accumulate significant levels of toxic metals. To answer these concerns, it would be opportune to establish specific regulations on European
edible seaweeds

(Fitzgerald et al. 2011; Okolie et al. 2018)
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In Kenya, women engaged in ‘Mikoko Pamoja’, a mangrove conservation and restoration project co-ordinated by
ACES, maintain ‘The Gazi Women Boardwalk’ to promote conservation education within the mangrove forest.
Through this initiative the women have proven their effectiveness in contributing to ecotourism while
generating income for their community’s schools as well as contributing to better health care and reliable water
supply

(Bandaranayake 1998)

Food Security (2.2/2.3)
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Reduce health risk (3.d/3.9)
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Designating marine protected areas may preclude coastal people's access to local marine resources, Marine fish are crucial sources of these micronutrients, and scenarios of stable wild fish capture will, unless compensated by other nutrient
which might limit progress on SDG targets associated with ending hunger. Multi-model
sources, lead to increased micronutrient and essential fatty acid deficiencies for the human population. Designating marine protected areas may
information-theoretic inference and matching methods found that marine reserves did not
preclude coastal people's access to local marine resources, which might limit progress on SDG targets associated with ending hunger.
influence household food security, as measured by protein consumption, diet diversity and food
coping strategies. Instead, food security was strongly influenced by fishing livelihoods and
household wealth: fishing families and wealthier households were more food secure than nonfishing and poorer households. These findings highlight the importance of complex social and
economic landscapes of livelihoods, urbanization, power and gender dynamics that can drive the
outcomes of marine conservation and management. Marine fish are crucial sources of these
micronutrients, and scenarios of stable wild fish capture will, unless compensated by other
nutrient sources, lead to increased micronutrient and essential fatty acid deficiencies for the
human population

Poverty and Development (1.1/1.2/1.3/1.4)

↑

(Global Panel on Agriculture and Food Systems for Nutrition 2017)

Food Security (2.2/2.3)

(Blum and Herr 2017; Ramsar convention on wetlands 2018)

Technical education, vocational training, education for sustainability (4.3, 4.4,4.5,4.7)
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In the Philippines, several nationwide training courses for seaweed farmers have taken place, organised by local,
non-governmental organisations and financed by international donors. Other organisations have produced
training manuals and posters, specifically tailored to seaweed farmers and the Open University, in conjunction
with the GlobalSeaweed Programme has produced an open access online training course, specifically aimed at
disease identification and management. In addition, global / regional networks of industry representatives,
NGOs and the research community are emerging (e.g., GlobalSeaweed, Latin American Seaweed Network) to
encourage cooperation and knowledge exchange on many aspects related to seaweed farming including
production, research, ecosystem services, management of small-scale aquaculture, implementation of
legislation and finance/ business management.

(Cottier-Cook et al. 2016)
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No direct interaction
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Tailored, fit-for-purpose policy measures will be needed to secure commercial CCS investment.
Collaboration and shared experience will be critical to supporting rapid and widespread uptake of
CCS technologies across the globe.This includes collaboration to facilitate technology transfer and to
share project-based experience with a focus on reducing future costs. In some regions, including
Europe, multi-user transport and storage infrastructure will be shared across countries and will
require close co-operation across state actors as well as between industries.

Ending exploitation and
allowing recovery of
marine biomass

(IEA n.d.)
Empower and promote the social, economic and political inclusion of all, irrespective
of sex (10.2)
Ensure responsive, inclusive, participatory and representative decision-making (16.7)
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International Maritime Organisation supports gender equality through gender specific International Maritime Organisation supports empowerms women through gender
Enforcement would be key to rule out the possibility of a low degree of compliance and to protect
fellowships; by facilitating access to high-level technical training for women in the
specific fellowships and by facilitating access to high-level technical training in the
the competiveness of complying ships.
maritime sector in developing countries; by creating the environment in which women maritime sector in developing countries
are identified and selected for career development opportunities in maritime
administrations, ports and maritime training institutes; and by facilitating the
establishment of professional women in maritime associations, particularly in
developing countries.
Gender equality and Women empowerment (5.1, 5.4)
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Responsible and sustainable fishing can lead to better conditions for women in
supporting the stabilisation or even the growth of fish stocks near the coast, areas that
are more easily accessed by women.

(IMO 2019)
Empower and promote the social, economic and political inclusion of all, irrespective
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Responsible and sustainable fishing can lead to better conditions for women in
supporting the stabilisation or even the growth of fish stocks near the coast, areas that
are more easily accessed by women.

(World Wildlife Foundation. n. d. )
Gender equality (5.1)
[+1, -2]
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Gender equality in fisheries and aquaculture can bring many potential benefits
including higher fish productivity and household incomes, as well as positive
nutritional outcomes. Current gender balance in aquaculture is poor. Women
aquaculture workers represent a lower share of the workforce in larger, more capitalintensive and offshore operations.

(World Wildlife Foundation. n. d. )
(Birmingham et al. 2015)
Empower and promote the social, economic and political inclusion of all, irrespective
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Worldfish research commits and contributes to gender equality (SDG 5), including
through innovative gender transformative approaches. At the same time, There is
potential for WorldFish includes a focus on gender equity, to ensure that research and
development interventions are inclusive, equitable in process and outcome, and meet
the specific needs of different women and men.
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Data, monitoring and accountability and multistakeholder parnership (17.18/17.19)
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(Sys et al. 2016)
Ensure responsive, inclusive, participatory and representative decision-making (16.7)
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««
.Support from the government is essential, in order to enact and enforce appropriate national
regulations to support sustainable development in fishing vessels and the fisheries. Fishers and their
communities should be encouraged to be involved in the sustainable development of the fisheries
sector, including the development of sustainable fishing vessels. The government should develop an
improved infrastructure, especially for the more remote areas, with the aim of supporting
appropriate facilities regarding the supply chain of provisions and technical support for the
technologies that are incorporated and applied to fishing craft.

No direct interaction

No direct interaction

Gender equality and Women empowerment (5.1, 5.4)
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Increasing the participation of coastal communities in the development of coastal
protected areas can enhance local governance and could facilitate
participation from diverse social groups including women and marginalized coastal
communities, helping reduce inequalities (SDG 10) and provides gender equality (SDG 5)

Empower and promote the social, economic and political inclusion of all, irrespective
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Ensuring access rights for local coastal communities can promote ocean stewardship
and help combat illegal fisheries, as well as contribute to reducing inequalities within
and among countries. Increasing the participation of coastal communities in the
development of coastal protected areas can enhance local governance and could
facilitate participation from diverse social groups including women and marginalized
coastal communities, helping reduce inequalities (SDG 10) and provides gender
(The Nippon Foundation 2017; Singh et al 2018)
Ensure equal opportunity and reduce inequalities of outcome
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Investment in mangrove conservation and restoration particularly within degraded
coastal landscapes would help to redress degradation as well as contributing to SDG 10
reduced inequalities. Healthy wetlands mitigate the risk to an estimated 5 billion people
living with poor access to water by 2050

(Friess et al 2019; Broekhoven, 2015 ; The Nippon Foundation 2017; Ramsar convention (Freiss et al 2019; Ramsar convention on wetlands 2018)
on wetlands 2018)
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Marine environment monitoring system for geological carbon storage needs to be multivariate, e.g. based on
some combination of physical, chemical, acoustic and biological observations but also hierarchical.One of the
purposes of the monitoring program will be to increase the quality of the baseline by adding new data.
Collaboration and shared experience will be critical to supporting rapid and widespread uptake of CCS
technologies across the globe.This includes collaboration to facilitate technology transfer and to share projectbased experience with a focus on reducing future costs.
(Blackford et al. 2015; Borrero-Santiago et al. 2016;Hvidevolt et al. 2015; IEA n.d.)
Multi-stakeholder partnerships (17.16)
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By developing an extensive legislative playing field, the International Maritime Organisation (IMO) and national
governments have accelerated their environmental efforts in international shipping -

(Sys et al. 2016)
Multi-stakeholder partnerships (17.16)
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Governments should encourage the fishers and their communities to be completely involved in the sustainable
development of the fisheries sector, including the development of sustainable fishing vessels. A change in fishing
methods and gears can be promoted by removing environmentally harmful fuel subsidies and phasing out fuel
tax exemption for fisheries, while at the same time providing financial and other incentives for alternative fishing
techniques.

(Birmingham et al. 2015)
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No direct interaction

(WorldFish, 2016)
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(The Nippon Foundation 2017)
Restoring and avoiding loss
Gender equality and Women empowerment (5.1, 5.4)
of vegetated coastal
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habitats (e.g. mangroves, Mangrove resources in many parts of the world are exploited by and particularly
seagrasses and saltmarshes) important to women who collect firewood, shellfish and other products. Thus,
mangrove conservation and restoration is a pathway to gender equity4 addressing SDG
5 gender equality. Integrating social and gender dimension into restoration policy
promotes effectiveness of restoration work and hence should be encouraged. Genderresponsive roles to conserving and restoring mangroves is gaining social impetus, with
results that empower women and enhance gender equality.Existing initiatives that aim
to support women include Mangroves for future (MFF), gender integrated management
in Xuan Thuy National Park (Vietnam), Gyanana Mangrove Restoration project.
Wetland conservation, management and restoration projects need to be gender
sensitive recognizing the differentiated knowledge, roles, needs and vulnerabilities
of men and women and contributing to empowering women in governance and
decision making. For example, in Burkina Faso women play a leading role in local
water committees ensuring that their needs related to water collection and
management are met. In Quelimane Mozambique, recognizing that it is generally
women who carry out activities related to mangroves such as firewood collection or
gathering shellfish, a joint Ramsar /International Union for the Conservation of
Nature (IUCN) project focused on providing women with training in mangrove
planting and nursery practices.

Upscaling Macroalgae
production

NILSSON SCORE

Gender equality and Women empowerment (5.1, 5.4)

Strengthen relevant national institutions (16.6,16.7,16.a)
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Goverments can play a important role in incentivicizing lower consumption of impactful food. One
promising strategy is through education. This would require opportunities and strategies to be
tailored in a target group-specific manner (consumer segmentation). Another strategy is market
mechanisms that increase the price of GHG-intensive foods. Government policy would be required
to mitigate any distributional impact from taxation.
(Stoll-Kleemann and Schmidt 2017; Poore and Nemecek 2018; Springmann et al. 2018)

Coastal and Marine
Ecosystems

INTERACTION

HLPOCC ANALYSIS

(Dinh and McKeogh 2019)
Strengthen relevant national institutions, including through international cooperation (16A)

(WorldFish, 2016)
Shifting diets to ocean
based protein

EVIDENCE

HLPOCC ANALYSIS

(Dinh and McKeogh 2019)

(IRENA 2019b)

(IMO 2019)
Reduction emissions from
wild capture

NILSSON SCORE

(IRENA 2019b)
Carbon Storage in the
seabed

Domestic and
International shipping

INTERACTION

Enhance policy coherence for sustainable development; increase availability of high-quality reliable
data(17.14/ 17.18)
↑
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Companies can collaborate with governments and workers to increase market penetration and uptake. There is a
need to obtain sufficient and long-term data in wind resource, bathymetry, metocean data (waves, current and
tides), and seabed geology and substratesto aid planning and consenting for offshore wind projects.In this
context, Marine Spatial Planning (MSP) is a new way of looking at how we use the marine area and planning how
best to use it into the future.

No direct interaction

Shifting diets,
Aquaculture and
Fisheries

AGREEMENT

Empower and promote the social, economic and political inclusion of all, irrespective
Strengthen the participation of developing countries in the institutions of global governance
of sex (10.2)
(16.8)
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Survey conducted by IRENA states that survey that women represent 32% of the full- Survey conducted by IRENA states that women represent 32% of the full-time
The use of Marine Spatial Planning and the study of the existing framework for governance and policy
time employees of responding organisations – substantially higher than the
employees of responding organisations – substantially higher than the 22%
in other countries and the roles of the various factors influencing stakeholders’ behaviour and
22% average in the global oil and gas industry. 'Still, in renewables, women’s
average in the global oil and gas industry. With public policy support, women can decisions are recommended in offshore wind energy
participation is much lower in science, technology, engineering and mathematics
garner a growing share of expanding employment in this young and dynamic
(STEM) jobs than in administrative jobs .With public policy support, women can
sector.
garner a growing share of expanding employment in this young and dynamic
sector.

[0]

Transport

EVIDENCE

HLPOCC ANALYSIS

Gender equality and Women empowerment (5.1, 5.4)

[0]

Multi-stakeholder partnerships (17.16)
↑
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While several authors still claim that “advocating for reduced meat consumption as part of healthy sustainable
diets has not yet translated into policies and practices from government to support consumer behaviour change,
it is evident that a variety of institutions have already started to take action and/or are preparing to do so. This
includes governments in countries such as China, where the government is running a major campaign employing
well-known U.S. actors such as Arnold Schwarzenegger, and Germany, where reducing meat consumption is now
included in the climate goals. It also includes private companies such as IKEA and local, national and global NGOs
and private foundations such as WWF (2014).
(Stoll-Kleemann and Schmidt 2017)

Multi-stakeholder partnerships (17.16)
Strengthen relevant national institutions (16.6,16.7,16.a)
↑
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The Millennium Ecosystem Assessment concluded that coastal ecosystems are among the most
A collaborative approach by all stakeholders can help ports block illegal fishers from landing their catch and
productive, yet highly threatened, systems in the world. Effective intervention, it will be necessary to prevent illicitly caught seafood from entering the supply chain
meet projected growth in fish demand without depleting wild capture fisheries, and by ensuring the
sustainability in aquaculture production.
(The Rockefeller Foundation 2013)
Promote policies for Sustainable development(16.b)
↑
[+2]
&&&
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Additionally, Blue Carbon projects that follow best social and governance practices, with strong
engagement of communities with donors, NGOs and governments, could provide models for
achieving SDG 16 peace justice and strong institutions and SDG 17 partnerships for the goals.
Safeguards are required to ensure that, for example, restoration projects do not prevent local
communities from accessing marine resources

(The Pew Charitable Trusts 2018)
Enhance policy coherence for sustainable development (17.14)
↑
[+2]
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Including Blue Carbon in market-based climate policy mechanisms could result in significant funding for coastal
ecosystem protection and restoration. Blue Carbon projects that follow best social and governance practices,
with strong engagement of communities with donors, NGOs and governments, could provide models for
achieving SDG 16 peace justice and strong institutions and SDG 17 partnerships for the goals.

(Freiss et al 2019; McDermott et al. 2012)

(Ullman et al 2013; Freiss et al 2019);

Promote policies for Sustainable development(16.b)
↑
[+3 ]
&
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Expansion of the industry will require a more complete understanding of the scale-dependent
changes to balance environmental risks and benefits. Policy would need to enable and accelerate
seaweed cultivation for carbon sequestration.

Data, monitoring and accountability (17.18/17.19)
↑
[+3 ]
&
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Expansion of the industry will require a more complete understanding of the scale-dependent changes to balance
environmental risks and benefits. Extensive trials and monitoring would be required locally before a sustainable
harvesting policy could be developed

(Roberts et al 2012;Froehlich et al 2019)

(Campbell et al. 2019)
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Ocean based
renewable
energy

Offshore, wind, wave, tidal, floating
solar
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Because the value chain of renewable energy is more labour intensive than that of fossil fuels (and onshore
windfarms) , the transformation promises net employment gains. OCED (2016) analysis states between 2010 and
2030 there will be a 1257% increase in total employment in the sector. ‘Ocean Energy Systems: International Vision
Report’ estimated that given the right market conditions, the development of 748 GW’s of ocean energy by 2050, could
generate 160,000 direct jobs by 2030. Locally sourced off-shore could potentially have important income and
employment consequences for the UK's economy (Lamy & Azevedo 2018).

This subsector has seen rapid capacity growth, ongoing cost and performance improvements Reduces aerial pollutant emissions from coal power stations. Replacing coal and oil with offshore wind
and increased technological sophistication. Marine energy resources are inherently located will reduce emissions of air pollutants like fine particulate matter, nitrogen oxide and sulfur dioxide
near potential desalination water supplies and high population concentrations along the
coast, therefore areas that have unreliable grid connections or water infrastructure may
receive dual benefits from marine energy systems. In the long term, marine energy could
provide emission-free, drought-resistant drinking water to larger municipalities.

(IRENA 2018; OECD 2016; Lamy and Azevedo 2018;Voke et al 2013)

(USDE 2019;Rodríguez-Rodríguez et al 2016; Dirks et al 2018)

(Prinsloo 2017; Buonocore et al 2016)

Promote inclusive and sustainable industrialization (9.2)& Develop infrastructure (9.1)
&
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«
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East Coast UK carbon capture and storage investment study sets out a detailed cost benefit analysis of the value of CCS to
the UK economy, concluding that the benefits of £163 billion outweigh the costs of £34 billion by a ratio of 5:1. CCS
represents a unique solution with multiple economic and societal benefits that provide a compelling case to start a
steady deployment of CCS in the UK. The CCS Investments would lead to the creation/retention of 225,600 jobs and
£54bn in GVA cumulatively to 2060. Delaying CCS deployment by 10 years would results in ca. 75,000 fewer jobs,
£21bn less GVA and £2.7bn less in Health and Wellbeing value by 2060, as well as requiring ca. 700 MtCO2 to be avoided
through alternative strategies if the UK GHG emissions reduction targets are to be met.
[Note:The analysis assumes CO 2 is captured from projects located at industrial clusters along the East Coast, building
to achieve a network capacity of 75MtCO 2 /y. This represents approximately 85% of the required CCS contribution,
implied in the CCC central scenario, to meet the UK’s 2050 greenhouse gas (“GHG”) emissions reductions targets ]
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East Coast UK carbon capture and storage investment study identified benefit to linked
economies and indistries that might otherwise be lost without a carbon solution. The states
that for some of the industries concerned (iron & steel, cement, fertilisers, chemicals and
pharmaceuticals, refining, natural gas processing, etc.) there is no alternative
decarbonisation technology currently available and might be lost without CCS.
There is a need for new holistic policy portfolios that recognize the importance of this
infrastructure for decarbonizing multiple subsectors of the economy

(Roussanaly et al. 2019)

(East Coast UK Carbon Capture and Storage Investment Study 2017 )

(East Coast UK Carbon Capture and Storage Investment Study 2017; Goldthorpe 2017).

Energy saving (7.3)

Sustainable inclusive economic growth (8.1,8.2)

[0]

No direct interaction

Enhance scientific research, upgrade the technological capabilities (9.4/9.5)

Improve air quality (11.6)
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↑/↓
[+2,-1]
Estimates suggest that improved hull shape and materials, larger ships, drag reductions, hotel-load savings, and better There is also the potential that the move to new energy sources and higher standards of environmental governance
engines and propulsors together with routing improvements can deliver overall efficiency improvements of 30-55%. could reduce volatility in shipping and transport costs. Even such significant increases in freight costs, however, would
The implementation of autonomous ship will have impact on energy saving.
only increase 1% or less to final product prices of internationally traded goods. Green sustainable route can be drawn
among these nine ports while minimizing total shipping costs and reducing considerably gas emissions of the various
ports. Cruise Line International Association reports that over 21 million passengers take part in cruises annually and it is
estimated that the number of cruise passengers will total 36.3 million in 2025. The development of mass tourism
involves on the one hand significant threats to the natural environment and on the otherto local communities in cruise
destinations.
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Rapid development in power train technology will enable international maritime transport
to use alternative and less-polluting fuels such as hydrogen. In some instances the
combustion process used will have to be adjusted by new techniques to reduce their
hazardous emissions, called vessel retrofitting. The design of ships is being improved to
enable them to move more quickly through water while using less fuel. A complex array of
internet-of-things sensors is being developed that will allow collection of data around tidal
streams, wind strength, and visibility. This information can be used to reduce vessel waiting
time, enable optimization of routes, and support the concept of autonomous ships.
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Reduced sulphur content of fuel oil used by ships will have beneficial impacts on human health,
particularly the health of people living in port cities and coastal communities. In 2008, the IMO directed
the first revision of the International Convention for the Prevention of Pollution From Ships (MARPOL
Annex VI) which resulted in substantial measures for a gradual worldwide reduction in SOx and Nox.
Itinerary/routes minimized total shipping costs, as well as it had also the lowest emissions of CO2 , SO2 ,
NO2 , and PM.

(Kitagawa 2009; ETC Mission Possible 2016; Allal et al. 2018)
Energy saving (7.3)

(Sys et al. 2016; Allal et al. 2018)
Enhance scientific research, upgrade the technological capabilities (9.4/9.5) & Develop
infrastructure (9.1)

(Sys et al. 2016;Sislian et al. 2016)

(ETC Mission Possible 2016; Kizielewicz 2016; Sislian et al. 2016)
Job creation (8.3)
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Advanced technology incorporated in fishing vessels often aims to reduce the number of crew that are required to sail
A shift to less fuel-intensive and low-impact fishing methods and gears provides a more sustainable long-term solution the vessel and operate the equipment on-board. This condition is suitable for developed countries where the cost of the
than simply using more energy efficient engines. These would initially reduce fuel consumption but in the longer term crews’ salaries is high. However, in the case of the Indonesian fisheries, using advanced technologies that reduce crew
worsen the situation by contributing to an increase in fishing effort, leading to further depletion of fish stocks. This
numbers onboard will decrease the opportunities for local fishing communities to sustain employment levels.
would result in fishers having to go further to find fish and in doing so use more fuel per kilo of landed fish, leading to a
destructive cycle of depleted fish stocks, increasing CO2 emissions and the destruction of marine life.
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The government should develop an improved infrastructure, especially for the more remote
areas, with the aim of supporting appropriate facilities regarding the supply chain of
provisions and technical support for the technologies that are incorporated and applied to
fishing craft. The local boatyards also need to be improved, principally with regard to their
ability to construct and maintain good quality fishing vessels in accordance with proper
approved practices and standards.

(Birmingham et al 2015); (Seas at Risk and North Sea Foundation. n.d. )

(Birmingham et al. 2015)

(Birmingham et al. 2015)
Sustainable inclusive economic growth (8.2)
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With sustainable and efficient acquaculture, not only can they cover their own needs with high quality food stuffs but
they can also play a decisive role in the international fish market, strengthen their economy and meaningfully improve
quality of life in the country

No direct interaction

Encourage innovation (9.5)
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↑
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New research and innovation on feed reduction and feed replacement solutions. F3 fish free
feed challenge had 73 innovators registers

[0]
No direct interaction

(World Wildlife Foundation. n.d. ; Malcorps et al. 2019 )
Decent work and Sustainable inclusive economic growth (8.1,8.2)

Energy efficiency (7.3)

[0]

(Goetting et al. 2016)
Encourage innovation (9.5)

Improve air quality (11.6)
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Meat consumption is reduced with increased fish consumption will have more positive (or less negative) effects
particularly on environmental health aspects (climate change and eutrophication) and resource use (fossil fuel use)
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Fish production supports employment across a variety of sectors. Fish consumption has increased steeply. The primary
sector alone generated employment for 56.6 million people in 2014; nearly 36 per cent of the total employment
generated in the fishery sector is full time and 23 per cent is part time. If all related services and dependents of the
employed are taken into account, fisheries support the livelihoods of about 10–12 per cent of the world’s population.
Total direct employment in the marine aquaculture industry is estimated to be 3.2 million in 2030 under business-asusual projections
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Sell a compelling benefit. This strategy involves marketing a product attribute known to
Seefood based diet reduced Nitrogen level in air
shape consumers’ food purchases. It requires identifying and delivering product attributes
that can stimulate a behavior change, such as health, affordability, taste, or product quality.

(Hollander et al 2018)

(United Nations 2017a)

(Ranganathan et al. 2016)
Decent work and Sustainable inclusive economic growth (8.1,8.2)

[0]
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[0]

[+2]

Increase substantially the share of renewable energy (7.2)

Protect and safeguard the world’s cultural and natural heritage
&&
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↑
[+1]
The increased diversity and productivity of marine ecosystems resulting from sustainable fisheries may
lead to increased opportunities
for ecotourism, further promoting economic diversification and growth which, combined with the value
of fishing to cultural heritage, can also
contribute to sustainable cities and communities. Further, marine protected areas can also protect
coastal areas that are important for cultural heritage contributing towards sustainable cities and
communities .

(The Nippon Foundation 2017)
Decent work and Sustainable inclusive economic growth (8.1,8.2)

(The Nippon Foundation 2017); (Pike et al 2015)
Resilience to disaster (11.B)

(The Nippon Foundation 2017)
Enhanced research

(Needelman et al. 2019)
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There is strong interest from the global conservation community to fund the conservation and
restoration of mangroves through Payments for Ecosystem Services, paying for climate change mitigation
through carbon storage and sequestration. With fair distribution of payments to local communities, this
could also help meet SDG 8 decent work and economic growth and SDG 11 sustainable cities and
communities. Protecting coastal wetland ecosystems strengthens their resilience to the impact of stormdriven waves, thus providing storm protection in coastal zones. They also help reduce drought, protect
coastal areas for fisheries nurseries and regulate sediment transport thereby contributing to land
formation and coastal zone stability. 'Coastal wetlands and coral reefs serve a role in protecting shores
and coastal communities from the impacts of storms and shoreline erosion, which can protect both
marine terrestrial habitats, contributing to conserving terrestrial biodiversity

(Freiss et al. 2019; Seifollahi-Aghmiuni et al. 2019; The Nippon Foundation 2017)

Decent work and Sustainable inclusive economic growth (8.1,8.2)
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Macroalgal biomass has potential for the production of various biofuels although it is evident that there are significant Unabated exponential growth in the last 50 years has meant that the value of the industry reached US$6.4 billion in
technological hurdles to be overcome before macroalgal biofuel is energetically and commercially viable. It is
2014, providing jobs, predominantly in developing and emerging economies. The seaweed cultivation industry
probably too early, at the current stage of biofuel development, to select definitively what method or combinations of currently accounts for around 51 percent of total mariculture production and was valued at US$11.7 billion in 2016 (
methods for exploiting energy from macroalgae will be commercial exploited. However, currently anaerobic digestion
is closest to industrial exploitation. It is likely to play a leading role in combination with other methods, and could be
the major method of biofuel production from macroalgae.

(Milledge et al 2014)

«

(Oita et al. 2017 )
Enhance scientific research (9.4)
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There is strong interest from the global conservation community to fund the conservation and restoration of mangroves Blue carbon projects require development of methods and monitoring
through Payments for Ecosystem Services, paying for climate change mitigation through carbon storage and
sequestration. With fair distribution of payments to local communities, this could also help meet SDG 8 decent work
and economic growth and SDG 11 sustainable cities and communities
Wetlands sustain significan number of jobs in wetland tourism and travel.There are two types of job creation: 1)From
increase in provisional, supporting and cultural services (increase in fisheries and coastal tourism) 2) Job creation
through restoring the ecosystem. Most ecosystem restoration projects can be divided into three phases of work:
planning and design, implementation and construction, and operations and monitoring. There is likely to be job
creation at every stage following restoration of coastal ecosystems. avoiding loss of mangroves and maintaining the
2000 stock could save a value of ecosystem services from mangroves in Southeast Asia of approximately US$2.16 billion
until 2050 (2007prices), with a 95% prediction interval of US$1.58–2.76 billion (case study area South East Asia);
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Where people are empowered to take advantage of increased marine productivity from marine
Marine protected areas require monitoring and study, contributing to our ecological
protected areas (such as through sustainable fishing and tourism), this marine protection can
understanding of the oceans, promoting scientific innovation
help generate good jobs and help alleviate poverty. Ensuring fair access to fish stocks for small-scale fishers and
improving the health and safety of seafarers and fishers, improving the work of fisheries will help in the implementation
of Goal 8

&

(Freiss et al 2019;Ramsar convention on wetlands 2018)
Upscaling Macroalgae production
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The potential for offshore power generation from natural gas with carbon capture and storage to supply clean power
to decarbonise mainland electricity and offshore oil and gas platforms is limited but stronger potential can be
achieved through potential technological improvements (advanced power generation and CO2 capture technologies,
reuse of existing infrastructure …) and more suitable case characteristics (development of the concept in connection
with unprocessed or stranded gas, long distances to mainland …). Taking these elements into account, this has a
significant potential to cost-effectively decarbonise the offshore oil and gas industry, while a more moderate potential
exists for the concept toward decarbonising mainland electricity

Shifting diets to ocean based protein

Restoring and avoiding loss of
vegetated coastal habitats (e.g.
mangroves, seagrasses and
saltmarshes)

EVIDENCE

Decent work and Sustainable inclusive economic growth (8.1,8.2)

Domestic and International shipping

Ending exploitation and allowing
recovery of marine biomass

NILSSON SCORE

HLPOCC ANALYSIS

Enhance international cooperation to facilitate access to clean energy research and technology, including
renewable energy, energy efficiency and advanced and cleaner fossil-fuel technology, and promote investment in
energy infrastructure and clean energy technology (7a)

Reduction emissions from wild
capture

INTERACTION

Enhance scientific research, upgrade the technological capabilities (9.4/9.5)
Improve air quality (11.6)

↑

Carbon Storage in the seabed

Reduction emissions marine
aquaculture

Coastal and
Marine
Ecosystems

NILSSON SCORE

Sustainable inclusive economic growth (8.1,8.2, 8.9)

The global Offshore Wind Energy (OWE) industry simultaneously helps the reduction of greenhouse gas emissions, an
increase in energy security and diversity, creates jobs, and promotes sustainable development.Using historical
operations data from 18 wind farms and simulated generation data for two TSE sites in the UK, estimate that TSE
projects offer about $10/MW h more in net social benefits than offshore wind projects. However costs are
substantially higher. The study states cost of TSE projects (LCOE of $177 to $507/MW h through 2050) far exceeds the
that of offshore wind farms ($103 to $175/MW h). IRENA estimates state tidal stream energy LCOE is currently in the
range of €250-470/MWh. At the current scale of deployment, LCOE of ocean thermal energy conversion is in the range
of US$600–940/MWh.
(Dinh & McKeogh 2019; Lamy and Azevedo 2018;IRENA 2018b; Prinsloo 2017; IRENA, 2014b; IRENA 2014c)
Ocean-Based
Carbon Storage

INTERACTION

HLPOCC ANALYSIS
Increase substantially the share of renewable energy/ facilitate access to clean energy research and technology/
expand infrastructure and upgrade technology fo supplying modern and sustainable energy services(7.2/7.a/7.b)

(Cottier-Cook et al. 2016; FAO 2018; Chopin 2018b)
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Ocean-based
renewable
energy
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CONFIDENCE

(Macknick et al. 2012; OES 2011)
Ocean-based
carbon storage
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HLPOCC ANALYSIS

Offshore, wind, wave, tidal, Access to safe and affordable drinking water (6.1); Increase water-use efficiency across
floating solar
all sectors (6.4)
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Offshore wind does not use water directly, and hence, there will be an overall reduction
in fresh water usage compared to generating power via fossil fuels. There is potential to
develop ocean energy technologies for a range of other uses, including desalination for
drinking water.
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AGREEMENT

CONFIDENCE

Domestic and
international shipping
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Good monitoring of leakages practice will decrease the likelihood of events that
significantly undermine storage or damage the environment.

(Pallis and Vaggela 2019; Chinti 2014)

(Sys et al. 2016; Kizielewicz 2016; Hassellöv et al. 2013)
Sustainable patterns of production (12.4)/Rationalize inefficient fossil-fuel subsidies
↑/↓
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The application of “clean” technology tends to be more expensive for the local fishers in
Indonesia. Local fishers in Indonesia prefer to use secondhand truck engines or
nonmarine diesel engines as their price is more affordable and the engines are
reasonably simple in terms of maintenance and repair. However, there is an opportunity
to upgrade technology and ensure sustainable production via financial incentives. Fuel
is a particularly high cost to fishers in developing countries, so structural changes to
fisheries that reduce fuel consumption will be economically beneficial.

(Hassellöv et al 2013; Allal et al 2018)
Regulate overfishing (14.4)
↑
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(Birmingham et al. 2015; Seas at Risk and North Sea Foundation. n.d. )
Sustainable patterns of production (12.a)
↑/↓
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Aquaculture areas properly managed can sustainably support increased demands for
fish. In more specific cases, there can be lots of challenges with aquaculture in the ocean
(eutrification, invasive species, etc). Often a suggestion to solve aquaculture issues is to
move it on land, but it is energy intensive, and if electricity comes from fossil fuels, it
would lead to higher emissions.

(Birmingham et al. 2015; Seas at Risk and North Sea Foundation. n.d. )
Ocean Acidification, Nutrient Pollution (14.3, 14.1)
↓
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Evidence suggests that land-based production is more carbon-intensive than marine pen production,
especially if electricity is coming from fossil fuels; however, marine net pens on the coast are
associated with multiple environmental challenges. The capacity of benthic communities to
assimilate fish farm waste may be limited. Instead, microbial decomposition of waste products could
become important, leading to increased oxygen demand and accumulation of sulfides in the
sediments. This may negatively affect benthic biodiversity. Escapees are potentially a high risk due to
farm failure under rough weather conditions in the open sea.
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(World Wildlife Foundation n.d. )
Sustainable patterns of consumption and production (12.4/12.a)
«««

Shifting to a Mediterranean diet (consists of more fish) reduces water footprint by 434
lcd, compared to red or processed meat.
Reduced meat consumption along with increased fish consumption will have more
positive (or less negative) effects, particularly on environmental health aspects (climate
change and eutrophication) and on resource use (water use). Consumptive freshwater
use for finfish aquaculture is 5,000 m3 /tonne and for bivales it is 0. Compared to that,
the water consumption for beef, chicken, and pork is 15,497, 3,918, and 4,856. The
author states that consumptive use is difficult to compare across the wide spectrum of
aquaculture production systems.
(Blas et al. 2019; Hollander et al. 2018; Brummett 2013)

Ending exploitation and
allowing recovery of
marine biomass
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Seafood-based diet reduces nitrogen level in air. Also, fish diet reduces environmental
impact. The Mediterranean diet (consists of more fish) optimizes water resources and is a
more nutritionally adequate and healthier diet, being more sustainable than current
Spanish consumption (more fat and meat). Reduced meat consumption with increased
fish consumption will have more positive (or less negative) effects, particularly on
environmental health aspects (climate change and eutrophication) and resource use
(fossil fuel use, water use, land use).
(Blas et al. 2019; Hollander et al. 2018; Oita et al. 2018; Kramer et al. 2017)
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Sustainable patterns of consumption and production (12.4/12.a)
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Achieving sustainable use of fish stocks will be a significant move towards sustainable
consumption and production.

(United Nations 2017a)

(Ouyang and Guo 2016)

(Seifollahi-Aghmiuni et al. 2019)
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Restore land (15.3)
↑/↓
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Aquaculture areas properly managed can sustainably support increased demands for fish. Growth in
aquaculture will necessitate increased feed; ensuring that that feed comes from terrestrial crops rather
than animal by-products will reduce upstream land and water. There will be a need to direct resources to
novel feed formulations and continue to reduce feed conversion ratios

(Ayer and Tyedmers 2009; Holmer 2010)

(Malcorps et al. 2019 )
Halt land degradation(15.3)

Prevent marine pollution and sustainably manage marine ecosystem (14.1/14.2)
↑/↓
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Reduced meat consumption with increased fish consumption will have more positive (or less
negative) effects, particularly on environmental health aspects (climate change and eutrophication)
and on resource use ( water use). However, there are challenges with growth in aquaculture.
Aquaculture growth is likely to be located largely on the coasts, and so far the most economically
efficient way to do it is often net pens. So there are coastal impacts like eutrophication, escapes and
interactions, spread of disease, etc. Shrimp aquaculture and rice agriculture has had a negative impact
on mangrove ecosystems, leading to large carbon dioxide emissions, salinization, erosion, and loss of
coastal resilience. Incorporation of mangroves within aquaculture landscapes may recover some
ecosystem services.
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Reduced meat consumption with increased fish consumption will have more positive (or less negative)
effects, particularly on environmental health aspects (climate change and eutrophication) and resource use
(land use). Livestock is an environmental challenge of large proportions, and opportunities to reduce meat
consumption will have benefits to land and water use. Fish have a better feed conversion ratio than
livestock.

(Hollander et al. 2018; Oita et al. 2018; Valiela et al. 2001; Richards and Friess 2016; Murdiyarso et al. (Hollander et al. 2018)
2015; Hochard et al. 2019; Lee et al. 2019)
Reduce the degradation of natural habitats, halt the loss of biodiversity (15.5)
Sustainably manage and protect coastal ecosystems (14.1)
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Fisheries benefit from the creation of MPAs. Thriving populations of fish within fully or strongly
protected areas are more likely to supply adult and larval fish to outside areas. The spillover of animal
life from the MPA then sustains or increases the catch of nearby fisheries. Effectively placed MPAs have
been shown to increase fish biomass and offer a path to recovery for predatory species such as tunas
and sharks. Protecting key spawning or nursery areas used by vulnerable species can also be highly
Establishing effective marine-protected areas (Target 14.5) may contribute to ecosystem restoration
effective. Protecting areas used by these animals for spawning or as nurseries could prove highly
(Targets 14.2 and 15.5), but there are other ways that ecosystem restoration can be achieved. [11]
effective. Species can exhibit increased vulnerability when they form groups to spawn, feed, or
migrate. Protecting these habitats for migratory fishes through MPAs can reduce threats linked to
specific areas in the same way that small protected areas are used to protect key foraging habitats for
migratory birds or nesting beaches for marine turtles. Sustainable fishing practices reduce ecological
impacts on marine ecosystems, contributing to the conservation of oceans.
(Rodríguez-Rodríguez et al. 2016; Gell and Roberts 2003; Russ and Alcala 1996; White et al. 2017;
Game et al. 2009; The Nippon Foundation 2017)

(Kapsenberg and Cyronak 2019; Hendriks et al. 2014; Krause-Jensen et al. 2016; Wahl et al. 2018;
Sippo et al. 2016)

[0]

No direct interaction

In developed countries, the number of fishers has significantly reduced over the last few years, as a
result of the decline in the economic conditions in the fisheries sector, and through government
programmes that are aimed at reducing the number of fishers and fishing fleets via the
decommissioning scheme and the buyback programme. These programmes were followed by
restrictions on fishing capacity by the implementation of Individual Fishing Quotas (IFQs), restrictions
on the species and size of fish that can be landed, and by limitations on the aggregate gross tonnage
and engine power at a national level. These programmes that have been undertaken in many
developed countries can help to reduce the pressure on fish stocks in their national fishing grounds.
Also, a change in fishing methods and gears can be promoted by removing environmentally harmful
fuel subsidies and phasing out fuel tax exemption for fisheries, while at the same time providing
financial and other incentives for alternative fishing techniques.

Restoring and avoiding loss Access to safe and affordable drinking water (6.1); Increase water-use efficiency across
Achieve the sustainable management and efficient use of natural resources (12.2)
Ocean acidification, nutrient pollution (14.3, 14.1)
of vegetated coastal
all sectors (6.4)
habitats (e.g., mangroves,
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seagrasses, and
Coastal wetlands trap and stabilize sediments to lessen the effects of floodwaters and
Water quality protection by safeguarding the ability of wetlands to maintain a steady
Coastal wetlands are used by a remarkable number of marine and terrestrial animals (Hinrichsen and
saltmarshes)
tidal movements. These ecosystems collect and recycle contaminants from runoff and
water supply of clean drinking water for humans and nature all around the planet can
Olsen 1998, Li et al. 2018; Rog et al. 2017). Vegetated habitats, including seaweed farms acting as
thus helping to maintain water quality. Mangroves can be used as an additional natural improve safe and affordable drinking water availability for all and reduce the need to
hanging gardens, buffer acidification as production creates high net pH.
system to increase the efficiency of man-made wastewater treatment system
import water. Wetland hydraulics can help to maintain a steady recharge of freshwater
to deep drainage aquifers. Increased irrigation and droughts place added stress on water
reservoirs. This stress can be alleviated by the capability of wetlands for retaining runoff
water from precipitation and melting snow, letting it percolate through the ground and
refilling the water reservoirs. This provides good water quantity and quality by
preventing valuable water from being transported away from the location across
terrestrial floodplains.

Upscaling macroalgae
production

CONFIDENCE

[0]

Hassellöv et al.'s (2013) study states the largest effects of SOX and NOX input from shipping are seen in
parts of the northern hemisphere, where ~85% of all shipping emissions coincide with seasonal
stratification, thus concentrating the acid emissions within a relatively shallow surface mixed layer.
Several well-trafficked shipping routes are clearly visible, and seasonal coastal acidification in the
range 0.0015–0.002 pH is observed. This can expect that pH changes close to the coasts may well be
larger than those calculated in more open waters, particularly due to heavy shipping traffic in the
vicinity of major ports, even if the contribution from continental runoff may increase relative to
shipping.

Less water-intensive (6.4)

[+2]

AGREEMENT

(Adams and Caldiera 2008; van der Zwaan and Gerlagh 2016; Rastelli et al. 2016; Widdicombe et al.
2009; Beesley et al. 2008; Bamber and Westerlund 2016; Briffa et al. 2012; Widdicombe et al. 2013;
Borrero-Santiago et al. 2016; Singh et al. 2011; Queirós et al. 2014)

Achieve the environmentally sound management of chemicals and all wastes
Ocean acidification, nutrient pollution (14.3, 14.1)
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Reducing shipping emissions will significantly reduce their release to air, water, and soil Evidence suggests that SOX and NOX can lead to hot spots for ocean acidificantion (Hassellöv et al.
to minimize their adverse impacts on human health and the environment (Kizielewicz
2013). Reducing these emissions could have a positive impact on marine biodiversity. Strong acids
2016; Sys et al. 2016; Hassellöv et al. 2013).
formed from shipping emissions can produce seasonal "hot spots" of ocean acidification. These hot
spots, in ocean areas close to busy shipping lanes, could have negative effects on local marine
ecology and commercially farmed seafood species (Allal et al. 2018) .

↑

EVIDENCE

(IRENA 2018b; Dihn and McKeogh 2018; IRENA 2017; Copping et al. 2016; MERiFI 2012; Langhamer (Hertwich et al. 2015; Ong et al. 2015; Ledec et al. 2011; Salm and Clark 2000)
2012;
and Fontaubert
2007) (14.3) protect coastal ecosystems, develop research capacity
OceanSpalding
acidification,
nutrient pollution
(14.a.1)
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The injection of CO2 into submarine geological structures has the potential to create leakages of the
CO2 back into the marine environment (Rastelli et al. 2016). At very low pH treatments (5.5) close to
the leakage site, significant mortality in macrofauna and nematodes causes changes in community
structure (Widdicombe et al., 2009; Beesley et al. 2008; Briffa et al. 2012; Borrero-Santiago et al.
2016; Queirós et al. 2019). Similarly, Arctica islandica has been shown to tolerate pH reduction to a
pH of 6.2 (Bamber & Westerlund 2016), values one would associate with leakage from the injection
system. Adams and Caldiera (2008) state more research is needed, especially at the community level.
Zwaan et al. (2016) state that offshore CCS could also address concerns over the climatic impacts of
CO2 seepage. The author point out that recent geological studies provide evidence that to date CO2 has
been safely stored under the seabed. Leakage for individual offshore CCS operations could thus be
No direct interaction
unlikely from a technical point of view, if storage sites are well chosen, well managed and well
monitored.
There are currently very few studies published which have exposed whole benthic communities to
elevated levels of CO2 . To appreciate the full range of responses observed across different benthic
habitats and communities, more of these large exposure experiments need to be conducted on a
greater variety of benthic systems (Singh et al. 2011).
Marine eutrophication and ecotoxicity are the major problem.The majority of the marine ecotoxicity
impact in the coal CCS system emanates from waste treatment (19% from coal ash disposal and 9%
from reclaimer waste disposal of the total score (Queirós et al. 2019).

Improve water quality (6.3)
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An international policy agenda has already developed referring to the availability and
adequacy of port reception facilities of ship-generated waste and cargo residues.
Together with the establishment of systems that provide incentives for ships to use,
these facilities contribute to a reduction of ships' discharges into the sea. Relevant
provisions have been adopted in Annexes V and VI of International Convention for the
Prevention of Pollution from Ships (MARPOL). This will help in improving water quality
(Pallis & Vaggela 2019). In recent years, numerous ships provide wastewater treatment
on board, such operations are still under development. Also to manage these impacts
efficiently, cooperation with ports of call is essential. Ports should ensure procedures
are in place to eliminate the risk of spills, while monitoring water quality in the area
(Chinti 2014).

Substantially increase water-use efficiency (6.4)
↑/↓
[+2,-1]
&&&
JJ
«««
Plant ingredient–based feed directly increased the pressure on freshwater resources.
However, replacing fish meal of future feeds with crops instead of animal by-products
requires less water if a portion of animal production upstream is allocated to
aquaculture; reducing feed conversion rate reduces upstream water usage.

NILSSON SCORE
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Water-based floating solar systems on the irrigation water bodies of the wine farms, several square meters
of fertile agricultural land would be preserved for future food or wine production activities. Also, onshore
wind likely to have low impact on human activities on land. Analyses for California found that areas with
the highest quality wind resources tend to be those with high biodiversity values. Planning and respective
siting can avoid negative biodiversity impacts
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Offshore wind farm structures acting as artificial reefs may have some positive effects on some marine
species in terms of new habitat creation and fishing restrictions. There is no risk of pollution.
Sustainability of the offshore clean energy projects does not call for the development of new sites
based on long-term exhaustion of resources. There are risks of biological invasions, noise and
disturbance vibrations to marine species, collision risks to birds, and the presence of electromagnetic
fields disrupting marine life and benthic habitats due to production and development of ocean
energy. However, for emerging offshore energy technologies, such risks are minimized; and for others,
marine spatial planning is an effective tool to mitigate these risks.

(FAO 2003; Brummett 2013; Pahlow et al. 2015; Malcorps et al 2019)

Coastal and
marine
ecosystems

CONFIDENCE

Restore/conserve land (15.3)

(Lamy and Azevedo 2018; Voke et al. 2013)

No direct interaction

Shifting diets to oceanbased protein

AGREEMENT

HLPOCC ANALYSIS

Sustainable patterns of production (12.4)

Shifting diets, Reduction in emissions
aquaculture and from wild capture
fisheries

Reduction in emissions
marine aquaculture

EVIDENCE

HLPOCC ANALYSIS

(Blackford et al. 2015)

Transport

NILSSON SCORE

Sustainably manage and protect coastal ecosystems (14.2)

Carbon Storage in the
seabed
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HLPOCC ANALYSIS
Sustainable management of natural resources/Sustainable tourism that creates jobs
and promotes local culture and products (12.2/12.b.1)
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Tidal Stream Energy turbines are fully submerged, don’t require large infrastructure
changes to the landscape, and have less local environmental impact than tidal lagoon
projects. The marine environment around St. David's, Pembrokeshire, UK, where a tidal
stream turbine demonstration project is underway and larger array developments, both
wave and tidal are planned for the next few years. contributed, on average, to 78% of
visitors' total enjoyment of the area. Underwater, nonvisible devices were shown to
have the least impact on people's enjoyment of the marine environment compared to
surface-based designs.

Sustainably manage and protect coastal ecosystems (14.1)
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Risks of macroalgae production include facilitation of disease, alteration of population genetics, and
wider alterations to the local physiochemical environment (Froehlich 2019). Seaweed farming could
affect seagrass beds, and thereby disturb important flow of ecological goods and services. Whilst smallscale cultivation projects are considered "low risk," an expansion of the industry will necessitate a
more complete understanding of the scale-dependent changes to balance environmental risks with
the benefits (Campbell et al. 2019). Monitoring, strategic siting, and proper management of these
activities are key to mitigating these impacts.

(Campbell et al 2019; Eklof et al 2005; Herren et al 2012; Bixler and Porse, 2011)

(Singh et al. 2018)
Conservation, restoration, and sustainable use of terrestrial and inland freshwater ecosystems (15.1)
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For biodiversity, the provision of additional connected habitats is important, e.g., importance of
mangroves to terrestrial vetebrates.

(Rog et al. 2017)
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