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Aquaculture - a critical food source

Global Seafood Supply

Aquaculture provides over half of the world’s seafood
supply, making it a critical food source

Food Security Role

Aquaculture is set to play a vital role in enhancing
food security by providing a reliable source of protein
to keep up with growing population and declining
wild fish stocks

Sustainable Protein Demand

An increasing global demand for sustainable protein
sources is driving the growth and significance of
Aquaculture




Explore Industry Risks and Aquaculture Insurance/ Reinsurance

Understanding Aquaculture risks

Aquaculture faces various risks, such as disease
outbreaks, environmental challenges that can
impact production

Aquaculture Insurance

Insurance plays a crucial role in mitigating
risks. An industry as specialised as aquaculture
requires expertise and tailored solutions
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An overview of
Aqguaculture
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Types of Aquaculture

Freshwater Aquaculture:

Farming aquatic organisms in freshwater
environments like ponds, lakes, and rivers. Examples
include fish like tilapia, carp, and catfish.

Brackish Aquaculture:

Brackish water aquaculture takes place in areas
where freshwater and saltwater mix, such as
estuaries and lagoons. This environment is ideal for

species like shrimp, oysters, and certain types of fish.

Marine Aquaculture:

This type of aquaculture focuses on raising marine
organisms in saltwater environments, including
coastal and offshore waters. Examples include
salmon, tuna, and shellfish like mussels and clams.
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Marine Species

Finfish

* Encompasses diverse aquatic
species having backbones, gills,
and fins.

* Finfish represents 85% of
total marine capture
production measured in
edible food.

« Atlantic salmon tops the list of
finfish marine aquaculture in
both value and quantity.

Crustaceans

Molluscs

Seaweed

* There are more than 50,000
described species of
crustaceans.

 Shrimp, lobsters, and crabs are
major food species, while
smaller crustaceans like krill are
integral to many food webs.

Includes snails, octopus, squid,
clams, scallops and oysters

Considered to be more
sustainable.

Environmental benefits due to
filter feeding

Less resource intensive
compared to finfish

Plant-like organisms that
generally live attached to rocks
or other hard substrata in
coastal areas.

Also known as macroalgae.

Gaining popularity due to its
nutritional benefits &
environmental sustainability

Used in animal feed,
pharmaceuticals, bio-
packaging, cosmetics, bio-fuels
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Top Global Producers

TOP PRODUCERS 2027
AQUATIC ANIMALS ALGAE

129 MILLION TONNES - ARRICA | 0.2 MiLLION TONNES \( ) )
‘ 3.0 MILLION TONNES -AMERICAS O6MILONTONNES =~ <ol
130.5 MILLION TONNES ASIA 36.7 MILLION TONNES

17.2 MILLION TONNES - EUROPE | 0.3 MILLION TONNES

1 gmLLONTONNES | OCEANIA |~ 00mLION TONNES

Asia is the largest producer of aquatic animals and algae.
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Top Producers: Aquaculture production of aquatic animals by country

9. %orway 50% Atlantic Salmon
4

K e
Scotland 8%:Atlantic Salmon

05

China

4 50% Carp
Egypt 15% Tilapia
N

}. \
h= B

Nigeria 67% Catfish

India 40% Rohu \

Indonesia
30% Milkfish
o

9 % of global production 20% Tilapia

THOUSAND TONNES

¢

South Africa 1% Abalone

<1

1-10
[ 10-100
B 100-1000

B - 1000

~ No data or no aquaculture production

Chile 25% Atlantic Salmon

S | LOCKTON RE



Top producers: Share of Global production - Capture vs Aquaculture

Sector expansion to meet global
demand

There is little doubt that marine
aquaculture will play a critical role in
securing supplies of food for a global
population that will exceed nine billion
by 2050.

Marine aquaculture production is set to
more than double in response to rising
living standards and dietary shifts
coupled with capture fisheries having
reached limits for sustainable catch.
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Offshore Aquaculture

Open Water

Offshore aquaculture utilises open water systems, allowing for
larger scale fish farming. This method exposes the fish to more
natural living conditions with stronger ocean currents and
diverse nutrient flows but presents challenges such as exposure
to harsh weather events and disease

Benefits

« Stronger currents help disperse waste, reducing the risk of
nutrient accumulation and algal blooms

* Space availability — offshore locations offer vast areas for
farming, easing congestion and environmental constraints
found in coastal communities

Concerns:

 Farmed fish escaping into the wild can disrupt local
ecosystems and affect the genetics of wild fish populations

» Complex Production Facilities: Offshore farming requires
larger, more complex facilities and robust fish capable of
withstanding harsh marine environments
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Onshore Aquaculture
Land-based

Onshore operations are land-based and provide controlled

environments for optimal conditions for fish growth and health.

Development of Recirculating Aquaculture Systems (RAS), have
led to the increased growth of marine fish in onshore facilities,
incorporating the full growth cycle to include the saltwater
phase

Benefits:

* Reduced escape risk

* Free from sea lice

* No exposure to pollution from contaminated surface water

Proximity to market allows for reduced transportation costs

Concerns:

Greater risk of mechanical failure and human error

Considerably higher energy requirements

Exposure to fire risks
Use of land & re reliance on skilled workforce
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PRODUCTION OF AQUATIC ANIMALS BY INLAND WATERS AND
MARINE AREAS

Million tonnes - live weight

1955 1965 1975 1985 1995 2005 2015 2022

' Marine areas @ Inland waters
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South Africa - enormous potential for growth

Total export values by species
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South Africa is one of the top three abalone producers in the world, with most farms located in the

Western province. The sector is experiencing exponential growth with output levels expanding by 75%
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Not all press is good press

First large-scale UK onshore salmon Thousands of salmon
project at risk over ‘factory farm’ claims | P¥g aped an Icelandic fish

farm. The impact could be
pioneering £120m scheme at Grimsby port d ea dly

Sea-lice outbreak on Icelandic salmon
farm a ‘welfare disaster’, footage ShOwS | ‘monstrous’ Lincolnshire salmon farm

Animal rights campaigners win a judicial review over

Animal rights group urges halt to

. . . Onshore farm that campaigners say would be UK's biggest
Drone images of cages shot by activist reveal open sores was given planning go-ahead without environmental check

affecting ‘up to 1m fish'. Fish producers are now culling
them for animal feed

Mass die-offs among farmed salmon on
the rise around the world
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What is typically insured

Coverages

Stock mortality cover

Loss caused by disease or parasites
Changes in water temperature

High (flood) or low (draught) water events
Change of water quality, ph or salinity
Storms and extreme weather events
Escape of farmed fish

Predation of stocks

Theft of fish and shellfish

Sudden and unforeseen structural failure and/or
mechanical breakdown

Pollution caused by fish farming
Debris

Biosecurity risks

Plankton or jellyfish bloom
Malicious damage

Common Exclusions

* Poor husbandry practices

* Pre-existing disease

* Intentional acts or unlicensed operations
* Limited coverage for poaching

RE
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Key Risks

Natural Perils

Storms and Hurricanes:

* High winds and waves can damage or destroy aquaculture|
infrastructure, leading to fish escapes and financial losses

Flooding:

* Excessive rainfall can cause flooding, which can wash away
fish and damage equipment

Temperature Extremes:

 Sudden changes in water temperature can stress fish,
making them more susceptible to disease and reducing
growth rates 2.

Drought:

+ Reduced water availability can affect freshwater
aquaculture operations, limiting the ability to maintain
optimal water quality 2.

Earthquakes and Tsunamis:

» Seismic activity can damage coastal and offshore
aquaculture facilities, leading to significant losses 3.

Algal Blooms:

* Harmful algal blooms (HABs) can deplete oxygen levels in
the water and produce toxins that are harmful to fish

RE
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Key Risks

¢ Structural failures

* Natural Perils such as storms and strong currents can
damage equipment

* Wear and Tear from continuous use and exposure to
water can cause wear and tear on nets, cages etc

« Contamination and corrosion from exposure to
saltwater and chemicals

+ Operational errors due to human error
* Cyber Risks
* Power outages

Proper maintenance, regular inspections, and
using high-quality materials can help mitigate
these risks and ensure the longevity of
aquaculture equipment.

Equipment Failures

RE
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Key Risks

Disease Outbreaks & Contamination

Effective disease management in aquaculture requires a
combination of good husbandry practices, regular
monitoring, and timely interventions to minimize the
impact of outbreaks. Mismanagement may impact
Insurance coverage.

Pathogenic Causes

* Viral — Infecttious Salmon Anemia
* Parasitic - Sea Lice

* Fungal

Non-Pathogenic

 Environmental — Poor water quality, temperature fluctuations
and overcrowding can weaken fish immune systems

* Nutritional Deficiencies / pollution— Inadequate or imbalanced
diet can result in disease

Management and Prevention:

* Biosecurity Measures: Implementing strict biosecurity protocols
to prevent the introduction and spread of pathogens

+ Vaccination: Using vaccines to protect against specific diseases,
especially in species like Atlantic salmon which are prone to
vaccinations

« Water Quality Management: Regular monitoring and
maintaining optimal water conditions to reduce stress on fish

 Antimicrobial Use: Judicious use of antibiotics and other
treatments to manage infections, while avoiding overuse to
prevent resistance

RE
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Preventative Innovations

Technological innovations are transforming aquaculture

Laser Delousing

A laser pulse strikes parasites that dwell on the
skin of fish while the fish swim undisturbed in
the pen.

+ No starvation before delousing
* No fish crowding

* No handling or chemicals

* No harm to fish or environment
* No fatalities

* Fish farmers avoid losing feed days, their fish
are healthier, and they save on labour and
operation costs.

Biometric Monitoring

Biometrics have been developed and adopted
making it possible to monitor growth and more
accurately measure biomass per pen.

Currently, biomass estimation is primarily
manual or based on calculations of feed
consumption. This process is weather-
dependent, time-consuming and work-intensive
for fish farmers and, not least, stressful for the
fish.

More representative biomass measurements will
save time, reduce over-feeding & disruptive
practices.

Innovations aim to improve the
efficiency, sustainability, and
productivity of aquaculture
operations and management
practices.

However, they present new risks
and necessitate targeted
Insurance solutions.

For example, automated systems
may require specific coverage for
associated Cyber risks.

RE
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Climate Change

Climate change poses a significant impact on the aquaculture industry and insurance coverage

0 >

0

.. . Benefits of sustainable practices
Rising ocean temperatures lead to more challenging

environmental conditions related to increased plankton,
algae and jellyfish

* Reduced Risk: Implementing sustainable
practices can mitigate the impacts of climate
change, leading to fewer losses and claims

* Enhanced Resilience: Sustainable practices

Shifting ocean currents and salinity improve the overall resilience of aquaculture
operations, making them better equipped to

handle environmental changes
* Long-Term Viability: By adopting sustainable
Frequency and intensity of extreme practices, aquaculture operations can ensure
6 weather events long-term viability and profitability

s

Impact on insurance

Risk Assessment: Insurers are increasingly factoring in climate-related risks when assessing premiums and coverage limits

Parametric Insurance: Increased popularity as pays out based on predefined parameters, such as temperature thresholds
or storm intensity, helping to manage climate-related risks

Premium Adjustments: Sustainable practices can lead to lower premiums as they reduce the overall risk profile of the
aquaculture operation

Coverage for Sustainable Practices: Insurers may offer specific policies that cover the costs of implementing sustainable
practices, such as installing RAS or transitioning to IMTA

RE
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Aquaculture Insurance - Indemnity based

tidal waves), predation, diseases and (in some cases)
epidemic diseases
e Damage to equipment from natural perils, FLEXA,
equipment failure (mechanical breakdown, electrical
interruption, breakages of the water supply system)
e Optional covers for theft, malicious acts, pollution,
compromised water quality, transit

Market-Specific Covers

e Incurred costs for vaccination, disinfection, destruction of
stock

e Aspects of business interruption from government-
ordered slaughter (epidemic diseases)

producers)

Insurance Insurance Insured Perils Advantages Disadvantages
Type Product
Indemnity- | All-Risk Stock | Offshore Sites o Individualised o Adverse
based Mortality e Mortality due to natural perils (storm, lightning, tsunami, insurance selection and
Insurance Insurance freezing), accidents (collision), predation, algal bloom, reflection site- moral hazard
- diseases and (in some cases) epidemic diseases specific e High costs
Named Peril | | Damage to equipment from natural perils and FLEXA"Y conditions and for
Insurance  Optional covers for theft, malicious acts, pollution, standards administratio
compromised water quality, transit e Optional n,
covers (mainly distribution,
Onshore Sites for and loss
¢ Mortality due to natural perils (flood, earthquake, tsunami, industrialised adjustment

o Little options
for
smallholder
producers

'Y | LOCKTON RE



Aquaculture Insurance - Index based

Weather Adverse weather conditions including ¢ Limited Basis risk*
Insurance » high temperature (e.g., heat days) causing changes in adverse Reputation
oxygen levels in the water (onshore) selection and risk for
¢ low temperature causing changes in oxygen levels and moral hazard insurer
freeze of stock (offshore and onshore) Fast pay-outs Concept and
o deficit rainfall causing limited water availability (onshore) Low costs for indices
o excessive rainfall (flash floods) causing stock loss adjustment difficult to
disappearance (onshore) understand
¢ high wind speed causing overthrowing of cages (offshore) for operators
High costs
for weather
data
(depending
on country)
Revenue Volatility in gross margins from Covers gross o Basis risk
Insurance e Prices of aquaculture products and /or margins of ¢ High
o Costs for feed that include high components of publicly operator development

traded grain and /or oilseed commodities

costs
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Aquaculture in Marine Treaty Reinsurance

@ Diversifying

Continental and London market
carriers looking to diversify their
Marine and Specialty portfolios are
showing an increasing interest in
supporting Marine programmes that
include Aquaculture coverage.

A general softening is driving carriers
to broaden their books of business in
order to achieve growth targets.

Although often combined with Hull
and Cargo exposures, these Marine
portfolios which not have IGA
exposures are in high demand.

é‘b Region and
portfolio specific

Regions where robust Aquaculture
industry and sustainable practices are|
evidenced are naturally of the
greatest appeal. The Nordics for
instance, where exemplary disease
prevention technological
advancements are common, are of
particular interest.

Portfolios that exhibit a balance of
related Hull and Cargo exposures are
popular. Clients who are can
demonstrate a deep knowledge and
expertise in related fishing industry
LOBs are understandably trusted.

Underwriting
Considerations
Trust in client expertise
Specie & region-specific knowledge
Location and biomass modelling

for accumulation and Nat Cat
analysis

Programmes structured with
specific sublayers

Regional benchmarks in sustainable
and efficient aquaculture practices

Results and evidence of remedial
action are fundamental for a
growing class of business

Balance of overall Marine portfolio

RE
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Life-cycle of a farmed Atlantic Salmon

Salmon are anadromous, being born in freshwater, migrating to the ocean as young adults and returning to freshwater to reproduce

1. Eggs are obtained from specialist
suppliers and broodstock from sea
site production sites. They are laid in
trays or silo systems. After 20-30
days, fertilized eggs show eyes, and S I
unfertilized eggs are removed a m o n
through shocking. They take 3-6 I of I
months to hatch.
2. Alevin are very small (~2.5 cm) with I e Cyc e
a yolk sac for feeding. Once the yolk
is absorbed, they swim up, ready for
their first feed.
3. Fry are young salmon in a rapid
growth stage.
4. Parr are salmon that reach 6.5 cm
and develop camouflage stripes. EGGS
Vaccinations are given late in this
stage.
5. Smoltification involves
physiological, biochemical,
morphological, and behavioural
changes, allowing salmon to
transition from freshwater to
saltwater. Light and temperature = FRESHWATER PHASE
can be manipulated to induce early
smoltification.
6. At around 100g, smolt are moved to = SEAWATER PHASE FRY
seawater, where they develop into
adult salmon. On farms, it takes 14-
24 months to reach full size. © FIDRA 2025

ALEVIN

© Fidra
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Example of Biomass annual production

Maturation is seasonal, impacting peak accumulation risk

Month

Location 1

Location 2

Location 3

Farm 1

Farm 2

Farm 3

Farm 1

Farm 2

Farm 1

Farm 2

Jan-24

1,916,000,445 kr|

2,817,815,891 kr|

3,450,569,379 k|

0 kr

1,703,710,326 kr|

832,967,953 kr|

1,072,659,605 kn

Feb-24

2,001,906,549 kr

2,936,822,759 kr

3,601,843,170 kn

0 kr

558,028,579 kr|

858,110,838 kr|

1,110,338,157 k|

Mar-24

2,092,726,545 kr|

3,070,177,608 kr|

3,769,824,288 kr|

0 kr

0 kr

892,735,760 kr|

1,158,046,688 kn

Apr-24

2,203,656,594 kr

3,225,999,1609 kr

3,969,891,728 kr

0 kr|

0 kr

940,264,709 kr|

1,222,217,133 kn

May-24

2,369,585,725 kr|

3,453,517,555 kr|

4,262,554,071 kr

1,663,938,678 kr

0 kr

1,013,989,537 kr

1,320,533,958 kn

Jun-24

2,612,647,161 kr

3,475,550,927 kr

4,691,009,194 kr

1,872,364,922 kr|

396,963,450 k]

1,122,717,399 kr|

1,463,540,261 ki

Jul-24

2,971,091,756 kr|

3,583,275,312 kr|

5,322,211,382 kr|

2,090,331,678 kr|

1,008,635,784 kr

1,285,637,045 kr|

1,674,579,941 kn

Aug-24

3,411,884,440 kr

3,010,520,544 kr

4,372,339,278 kr

2,410,996,634 kr

1,439,425,605 kr

1,507,791,088 kr

1,957,786,551 kn

Sep-24

3,861,965,208 kr

670,853,952 kr|

3,977,615,804 kr|

2,808,976,173 kr

1,649,523,660 kr

1,750,508,431 kr

2,262,750,755 kn

Oct-24

2,541,064,456 kr

0 kn

3,710,651,306 kn]

3,231,543,512 kr|

1,892,552,492 kn

2,006,811,703 kr

2,579,969,891 kr

Nov-24

1,312,771,679 kr

0 kn

2,565,833,208 kr

3,600,881,126 kr|

2,122,115,554 kn

2,220,048,081 kr

2,834,559,009 kr

Dec-24

912,773,622 kr|

0 kr|

380,447,856 ki

3,913,338,989 kr|

2,326,137,152 kr

2,383,935,144 kr

3,033,030,452 k|

RE
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Conclusion

Growth Potential in
Aquaculture

Aquaculture is positioned for
significant growth, fuelled by
increasing global demand

Unique risks require
specialised insurance
requirements

The aquaculture industry
faces specific risks,
necessitating customised
insurance and reinsurance
solutions to mitigate
potential losses

Collaboration among industry
stakeholders is crucial to
address challenges and
promote sustainable
aquaculture practices and
attract insurance carriers

RE
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Gone fishing
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