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Key insights

Policymakers and researchers can better understand, mitigate, and adapt to the impact of ocean acidification on
food security, ensuring a more sustainable future for blue foods and the communities that depend on them if they:

1. Ensure baseline measurements of acidification are taken across different ocean basins.

2. Research the impact of ocean acidification on fisheries, shellfish, coral and plankton and priortize seafood
species of local importance.

3. Explore knowledge gaps in ocean acidification science and research through a food security lens.
4. Align and integrate ocean acidification and food security research with regional and national policy objectives.

5. Leverage international frameworks to direct research, policy and financing support to more adequately assist
nations in prolonged responses to the impacts of ocean acidification on food security.
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research, policy and financing support to more
adequately assist nations in prolonged responses to
the impacts of ocean acidification on food security.

Climate change is already changing marine ecosystems,
causing large declines in the availability and abundance
of many fish stocks, especially in the tropics. Climate
change has already negatively impacted food

production from shellfish aquaculture and fisheries
pEwowcEe  in some ocean regions, leading to declines in net
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primary production and catch potential.* These effects
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ABERDEEN overfishing, habitat destruction, and pollution (including

plastics), resulting in reduced availability of fish.” This is
particularly concerning given the rising global demand
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Ocean Acidification: An Understudied Threat To Food Security

While emerging publications examine the required policy
responses to the impacts of climate change on both large
scale and small-scale fisheries (see resources available by
partners), (OA) remains under-examined in relation to
food security.

OA occurs when increased carbon dioxide (CO:) levels
alter marine carbonate chemistry, primarily affecting
organisms that build skeletons and shells (e.g., corals,
shellfish, phytoplankton), but with documented effects
on a wider range of species, including fish (see Figure 1
below).

OA is already causing changes in ocean, coastal, and
marine species and ecosystems that millions of people
rely on for food.

Ocean Acidification

Impacts on seafood species and required habitats

HUMANS are impacted by changesin

availability of some species due to population

Food security is defined as a situation where “all people,
at all times, have physical, social and economic access
to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and

healthy life.”®

Food security has six interconnected dimensions:
stability, sustainability availability, access, utilization,
and agency. The first three dimensions (stability,
sustainability, availability) are largely shaped by
environmental factors, while the latter three (access,
utilization, agency) are particularly influenced by social
factors. Ocean acidification undermines the ability to
meet all six dimensions of food security (as outlined in

Figure 2 below).

¢ HLPE Report #15 - Food security and nutrition: Building a global narrative towards
2030. A report by the High-Level Panel of Experts on Food Security and Nutrition
of the Committee on World Food Security. United Nations System Standing
Committee on Nutrition. http://www.fac.org/3/ca9731en/ca9731en.pdf

Ocean Acidification (OA) causes complex shifts across marine species and ecosystems, from the
smallest phytoplankton which form the base of the marine food web to fisheries, aquaculture and
humans. The direct and indirect effects include increased mortality, behavioural changes, declines
in harvests and catches and habitat shifts.

PHYTOPLANKTON and ZOOPLANKTON are the foundation
of the marine food web for fisheries and marine mammals. OA
negatively impacts the ability of some plankton to calcify exterior
shells, decreasing their abundance and survival. -

declines, distribution, the nutritional value of

food as well as socio-economic and socio-cultural
aspects related to food scarcity or abundance.

FISH AND HIGHER ORDER SPECIES have
shown negative impacts in otolith growth,
mitochondrial and metabolic function, as well
as neurosensory and behavioural changes that
affect predator/ prey interactions.
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are projected to shift into a dissolution
state as ocean acidification increases. shells over adulthood.
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Species such as pteropods have been shown to have high
sensitivity to OA, with their shells dissolving in more acidic
conditions.

JELLIES were believed to do better
under OA. However, a decrease in pH
might negatively affect the functioning
of jellyfish nematocyte.

SHELLFISH (BIVALVES/CRUSTACEANS/
MOLLUSKS) such as oysters, mussels, lobsters,
crabs, shrimp, sea urchins, and clams have shown

varied responses, with many showing increased

vulnerability at crucial juvenile life stages and thinning

Figure 1: Ocean Acidification Impacts on seafood species and required habitats.

SEAGRASSES AND SEAWEEDS. The photosynthetic
ability of seagrasses, seaweeds, kelp and mangroves have been
shown to offer buffering capacity against localised coastal
acidification. However, OA in combination with ocean
warming can decrease photosynthesis and slow the buffering
capacity of these species to ameliorate acidification.



http://www.fao.org/3/ca9731en/ca9731en.pdf

OCEAN ACIDIFICATION IMPACTS TO THE
DIMENSIONS OF FOOD SECURITY

ulturally appropriate foeds and foo:

AGENCY Culturally appropriate foods and food

e T sovereignty are threatened/at risk due to the
All peop!e impacts ofyglnbal OA at the local level.

Food Preferences

UTILISATION

Food is less safe, tastes may alter, changes in
Dietary needs nutritional value,
Safe and Nutritious

ACC ESS Blue foods are harder to reach as species
. . . e e migrate, livelihoods are affected, blue foods
soclo-economlc drlvers Physical, social become more expensive and seafood econe-

. mies more volatile
and economic

Indirect effects of ocean acidification

Environmental drivers
Direct effects of ocean acidification

AVAILABILITY Impacts to seafood species and required

habitats at the individual, population and

5 ecosystem level.
Sufficient re

STABILITY SUSTAINABILITY

At all times At all times

S vt teyr shoc = inclads Changing ocean and coastal conditions
over the fong term: increased acidity in
cumulation with other stressors
(warming/ oxygen loss)

seasonal or periodic spikes in acidity
and accumulation with extreme
weather events.

Figure 2: Ocean Acidification Impacts to the Dimensions of Food Security: depiction of the impacts ocean acidification
poses to the environmental and socio-economic drivers of the six dimensions of food security, as conceptualised by the
High-Level Panel of Experts on Food Security and Nutrition. Dimensions are interlinked and contingent upon each
other. All need to be met in order to fulfill food security.

Research, Policy, and Global Responsibilities

Examining the links between ocean acidification and the 3. Utilize existing climate, ocean, food security,
six dimensions of food security can shed light on their and sustainable development financing and
complex interactions and further enhance research, technological assistance.

policy, and responses to both.
Improved coordination between entities working at the
To address the impact of ocean acidification on food international level is crucial, especially at the science-
security, policymakers should: policy interface where climate change and food security
issues converge.
1. Increase regional knowledge about OA trends and
impacts on local seafood species and habitats
2. Integrate OA across climate, ocean, and food
security agendas



Recommendations

Targeted research and policy assessments are needed

to explore ocean acidification impacts on blue foods
from the sea and leverage appropriate responses. By
implementing these recommendations, policymakers and
researchers can better understand, mitigate, and adapt
to the impact of ocean acidification on food security,
ensuring a more sustainable future for blue foods and the
communities that depend on them.

o Ensure baseline measurements of acidification are
taken across different ocean basins

+ Research the impact of ocean acidification on
fisheries, shellfish, coral and plankton and prioritize
seafood species that are most important to local
communities.

+ Explore knowledge gaps in ocean acidification
science and research through a food security lens.
For example, governments, research institutions or
bodies like FAO can support regional vulnerability
assessments that help prioritize keystone species
and ecosystems of socioeconomic importance that
should be studied under ocean acidification.

+ Align and integrate ocean acidification and food
security research with regional and national
policy objectives that address ocean and fisheries

management, climate change adaptation,
sustainable development and food systems. These
include policies like Sustainable Ocean Plans,
Marine Protected Areas, Nationally Determined
Contributions (NDCs), National Climate
Adaptation Plans (NAPs), climate risk assessments,
national development and blue economy plans.

Leverage international frameworks to direct
research, policy and financing support to more
adequately assist nations in prolonged responses to
the impacts of ocean acidification on food security.
These include the UN Framework Convention

on Climate Change, initiatives of the Food and
Agriculture Organization of the United Nations,
and 2030 Sustainable Development Goal Agenda
to name a few. International frameworks with
responsibilities for mitigating and addressing the
impact of climate change, ensuring food security and
supporting equitable and sustainable development
are being underutilized when it comes to responding
to the threat ocean acidification poses to food
security worldwide.



	20260324-Ellycia Harrould-Kolieb Policy Brief Cover.pdf
	OA and Food Security_Policy Brief



