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Presenter Notes
Presentation Notes
The study covered
Historic and future emissions at species, system and member state levels
Future emissions under a number of scenarios
Pathways to net zero and recommendations to achieve this
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Presenter Notes
Presentation Notes
Land-Ocean Temperature Index NASA
Average temperature compared to baseline
Europe warming faster than most other regions 
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Presentation Notes
Climate change is engrained in our lives
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Bhotekoshi flash flood leaves a trail of death and destruction

The powerful flood struck without warning near Nepal's border with China before surging downstream, destroying homes and public infrastructure along the river.

) GAURAV POKHAREL, KRISHNA
BAHAB & UPENDRA PANDEY
KATHMANDU. AUG 26

A mid-morning flash flood on the
Bhotekoshi river wreaked havoe
ross three districts on Wedne:
killing at least 95 people, leaving
scores, including security personnel
and foreign tourists, missing, and
sweeping private and public
property inone of the eountry’s worst
disasters in recent years

The flood was caused after an ava
he blocked the flow of the Lhende
tributary of the Bhotekoshi and
hit Timure, near Nepal's border with
China at Rasuwagadhi. Much of the
settlement, home to hundreds of peo
ple, was swept away before the flood
surged downstream. With no rainfall
reported in the area, residents had no
warning of the disaster and were
going about their daily routines when
the fload struck.

Rajendra Dhungana, chief customs
officer in Rasuwa, said he first thought
an_earthquake had occurred when
e felt the ground shake on Wednes.
morning. When he ran outside,
Il of water, trailing what
looked like a plume of smoke, crash
ing down from upstream, bearing
down on the Timure bazaar.

“It was the flood, rising like a wave
nearly 100 metres high and sweeping
through the market.” Dhung:
told the Post
arket was gone
s the scale of the disaster bec:
apparent. Dhungana and dozens of
others fled into the mearby forest.
More than 300 vehicles and trucks
waiting at the customs checkpoint
were washed away

As the flood moved towards
Syaphrubesi and downstream, it
devoured almost everything in its
path along the river, including people.
animals, buildings and public infra
nt from the
ne Minister's Office shows hun-
ds of individuals, including 391
foreigners and 44 security personnel,
have gone missing.

Wednesday’s floods have destroyed
nine hydropower projects and an
al niimber of hranches of commer.
A preliminary report
shows 19 motorable bridges and 40
kilometres of highway have been
swepl away in the flood, with no

st

=

scale of those unac-
security officials and
perts say Wednesday's
flood may rank among the deadliest
in Nepal's modern history—potential-
Iy surp ¢ disaster since the

ple and have long stood as the coun-
try’s benchmark disast

Ravindra Nepal. ward 7 chair of
Bidur Municipality in Nuwakot, said
the flood wiped out hundreds of hous
es from Sole to Akkare Bazaar: He said
some people managed to escape (o
safety. but many elderly people and
«childs ain unaccounted for.

1 have been stranded at the mur
ipal building since early morning.
he said. “There is no road or bridge
left to get home.”

2
his village. Most of the people he knew
were still unaccounted fox: Only a few
houses in Karmetar, between Sale and
Akkare Bazaar, vemain standing, he
L n the houses that look
intact from a distance are completely

covered in mud and debris.”
A flood struck the same river
ha

in the Lhende river g
killed at least 11 people while washin
away sections of the road at several

places along this stretch. It had swept
away the Miteri Bridge connecting
Nepal and Chi
Authorities a lack of proper
information about the flash flood caused

the huge loss of life and property.
>> Continued on page 3

Rescue personnel carry a person affected by flash floods at Devghatin Nuwakol Wednesday.

India, China, US
and World Bank
offer support

2 ANIL GIRI
KATHMANDU, AUG 26

Nepal's immediate neighbours,
ndin and China, along with the
United States and the World Bank,
‘have offered support for rescue, relief
nd reconstruction following the
catastrophic floods on the Bhotekoshi
river on Wednesday

The floods ravaged settlements
along the Nepal-Tibet border, sweep-
ing away peaple and damaging public
ivate property worth billions
of rupees.

Prime Minister Narendra
xpressed sorrow over the loss
ife and property Ina phone conver-
sation with Prime Minister Balendra
Shah, Modi said the prople of India
stand with their Nepali brothers and
sisters in this difficult situation.

“The Indian side has already
informed us that they will send immedi.
ate velief materials 1o Nepal,” Foreign
Minister Shisir Khanal told the Post

Indian Air Force's aircraft carrying
earthmoving equipment, velief m
ri were dispatched
10 Kathmandu on Wednesday evening.

The Indian government has been
coordinating with Nepali authorities,
but, under the existing protocol, Nepal
must first assess its needs before for
mally seeking assistance.

“The Chinese side has also commu-
nicated with us to extend possible
support,” Khanal said. “We are now
assessing our requirements.”

Both India and China have told
Nepal that they are ready fo provide
assist; based on its request,
Khanal s

8

ted States has also commu.
nicated with Khanal and expressed its
readiness to support »
The Cabinet meeting on Wednesday
discussed the nature of assistance
Nepal would require from India and
i according to  Education
Minister Sasmit Pokharel, who is also
the government spokesman,
>> Continued on page 2

Huge El Nifio projected to cause 450,000
deaths in next six months

Top 10 countries affected by El Nifio-related heat deaths

Projected additional heat deaths between September 2026 and February 2027
Nigeria 31,320
19,251
17,430
15,670
13,271
10,014
9,900
7953

6,504
5,566

Indonesia
Sudan
India
Brazil
DRC

MNiger
Chad
Philippines

Climate Impact Lab, 2026
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Presentation Notes
But it will be the most vulnerable who suffer the most.



The not-so-distant past

United Nations Framework Convention
on Climate Change signed in 1992

The first global treaty to officially
acknowledge human-induced climate
change and establish an international
framework to try and combat it.
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Presenter Notes
Presentation Notes
Easy to forget how relatively recent the conversation is
Less than 35 years ago international community came together with the UNFCCC signed in 1992
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Presentation Notes
In 1994 UNFCCC came into force to very little coverage 
This is Page 13 of financial times 21st March



The not-so-distant past

“greenhouse
sphere ~ particularly carbon diox-

ide - will cause the planet to
warm. Scientists say that it may
take decades to establish or reject
this theory conclusively. Nor will
it be clear for years whether, if

warming 1s occurring, its effects
or beneficial.

FINANCIAL TIMES MONDAY MARCH 21 1994

FINANCIAL TIMES

Number One Southwark Bridge, London SE1 9HL
Tel: 071-873 3000 Telex: 922186 Fax: 071-407 5700

Monday March 21 1994

Global

warming

The world’s first treaty on
combating the threat of global
warming - one of two conventions
agreed at the 1992 Rio Earth Sum-
mit - becomes international law
toda:r Last wgd.msday in Geneva

sphere — particularly carbon diox-
ide - will cause the planet to
warm. Scientists say that it may
take decades to establish or reject
this theory conclusively. Nor will
it be clear for years whether, if
warming is oceurring, its effects
are damaging or beneficial.

Rio set out to find ways of curb-
ing growth in emissions of these
gases, in ease the hypothesis
proves correct. However the
treaty, in the much-amended ver-
gion which finally received agree-
ment, requires signatories only to
draw up plans for curbing emis-
sions, not to make actual cuts.

The GEF is also unlikely to do
more than scratch the surface of
its task, given the small size of its
budget and the dozens of coun-
tries petitioning for a share.

In practice, devising a workable
agreement on curbing emissions is
likely to be impossible. First, poli-
cing such agreements is hard

since emissions are difficult to
monitor. Second, countries will be
tempted to renege, particularly if
they are convinced that they will
benefit from other countries’ con-
tmuzd uhservatwn of lhc n.lles

tration of these gases comes from
industrialised countries, which
will continue to supply the bulk of
emissions for years.

A more fruitful route may be to
pursne the co-ordinated removal
of subsidies to fossil fuels, particu-
larly coal, which would also
encourage energy efficiency.

Countries should aiso redirect
their time and money towards
considering how to mitigate the
effects of climate change if it
occurs, That could mean changing
agricultural patterns, or even
building dams around low-lying
regions in case sea levels rise.

Governments showed at Rio
that they wanted to take precau-
tionary steps while global
warming remains a potential but
unproven hazard. These two
approaches - eliminating subsi-
dies and mitigating the effects of
climate change - should provide

the way ahead. -

MRAS
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Presentation Notes
Despite scientific and political agreement there was still a lack of clear agreement among the general public. 
Worth noting that this newspaper is the paper of choice of investment bankers
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International agreements and legal
mandates
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Presenter Notes
Presentation Notes
Other major milestones include
Kyoto protocol 1997
Paris agreement 2015
The EU green deal and European climate law
Set a legal obligation to meet net zero by 2050

Have resulted in real change and change in perspective with predicted warming lower than when Paris signed but we are still significantly off target



An emerging business necessity

QB7. Fishery and aquaculture products can be wild or farmed. Would you say

that... (EU27) (%)

You prefer wild products

You have no preference

You do nat know if the products you buy or eat are
wild or fammed

It depends on the type of product

You prefer farmed products

Don't know

36

31

13

11
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GUIDELINES IN SUPPORT OF

social acceptability for sustainable
aquaculture development

MRAS

The importance of the impact on the environment of a product is
when making a purchase decision to EU consumers.
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Presenter Notes
Presentation Notes
Decarbonisation is both a legal and market necessity. 
Consumer awareness is increasing >73% say that the environmental impact of a product is important
Especially important for aquaculture as the public prefer wild caught and we operate on a tight social licence with the FAO recommending improved sustainability as a way to improve social acceptability of aquaculture 
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Fighting fires on two fronts



Presenter Notes
Presentation Notes
For most industries decarbonisation is enough change

Food production has the added burden of needing to fight two fires



) A range of threats

ABOVE-AVERAGE SEA SURFACE TEMPERATURES ACROSS EUROPEAN SEAS A-i— THE END OF JUNE 2026
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Fishmeal supply plunged by 499
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Presenter Notes
Presentation Notes
Aquaculture is especially vulnerable 
Temperature and oxygen 
Price and supply of commodities fluctuating
Micro jellyfish and jellyfish
HABs
Acidification
Disease 
Storms 
Drought
Zones of production shifting
Challenges require system wide adaptation
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Now not when
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CLIMATE CHANGE | PRODUCTION

Extreme summer tests the productive limits of Italian aquaculture

Verona, Italy, 4/09/2026 | Heat and lower oxygen availability reduce estimated trout production by 15% and eause massive
mussel mortalities that also jeopardise upcoming production cycles.
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CLIMATE CHANGE

Climate change threatens Mediterranean shellfish farming by 2050, study
finds

France, 19 December 2025 | Long-term experiments show near-total summer mortality in mussels and reduced growth and
reproduction in oysters under projected warming and acidification
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Presentation Notes
News from this summer
Losses of fish across Europe
Massive shellfish losses 
Future predictions are not good
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GHG emissions from EU Aquaculture
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Presenter Notes
Presentation Notes
Our study looked at emissions from finfish in cages, ponds, raceways, and RAS and the culture of bivalve molluscs
Culture of macroalgae was not included


GHG emissions from EU Aquaculture

Emissions (tCO2eq)
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Presentation Notes
Study showed EU aquaculture was responsible for 3.5 million tonnes of GHG emissions in 2026
Up to 5.3 in 2050 in Business-as-usual scenario



GHG emissions from EU Aquaculture

Production in EU from 2005 to 2024 Emissions in EU from 2005 to 2024

b

m Ponds = Raceways m RAS m Cages m Non-fed
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Presentation Notes
Non-fed more production but lower emissions
Fed production is comparatively larger
RAS especially so 
Emissions for cage growing over time as production increased rather than a systematic change in methods
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GHG emissions from EU Aquaculture

Production in EU from 2005 to 2024  Emissions in EU from 2005 to 2024 Contribution to overall aguaculture emissions from 2005 to
2024 of different production processes

S

28%

m Feed production and transportation = Grow-out stage (electricity + other)

b
m Other processes m Hatchery

m Ponds m Raceways m RAS m Cages m Non-fed = Boat fuel
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Presentation Notes
Feed is major contributor helps explain why Non-fed is so much lower
Most feed emissions are Scope 3 – outside of direct control of farmers and feed producers related instead to Land-use-change, fertilisers, nitrous oxide etc.

Other sources of emission are energy use on farm, hatchery, boats – RAS

Other is things like materials and maintenance
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Better feed
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Presentation Notes
Emerging feed materials can reduce reliance on traditional materials that may have higher emissions 
Also can improve health and performance
Can be used as an additive or replacement
Include insects, animal by-products, single cell proteins, microalgae, and GM products

Emissions are Material and production depended
Environmental problem shifting can be a risk
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Presenter Notes
Presentation Notes
Better energy can include On-farm or grid renewable energy generation and green energy in vessels
If EU renewable energy targets met will reduce aquaculture emissions by 35% by 2050
Efficiency through automation and internet of things can reduce energy emissions by 15-30%
Optimisation and energy audits are Low hanging fruit and can reduce energy emissions by >10%

These solutions both reduce emissions and save money


Better Management
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Presentation Notes
Better management means not reducing energy associated with inputs but Reducing the resources needed to produce same amount of seafood
These work by mainly reducing FCR or mortality by helping Farmers make Informed decisions in advance

Systems include Cameras and AI for Pellet tracking, feed behavior, even appetite prediction
Biomass estimates, disease management, water quality prediction
Already used by larger producers but limited uptake among smaller producers

Changes in cage design can protect against pathogens as well as temperature or oxygen issues

As with other solutions these can save money and reduce emissions



Better Biology
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Presenter Notes
Presentation Notes
Better biology is farming the  best possible animals to cope with climate change and grow as efficiently as possible

Means breeding for traits such as FCR, disease resilience, stress and temperature tolerance, growth rate, and things like processing yields
Lots of aquaculture species have undergone breeding programs but huge variability in traits and generations
Salmon is one of the best established but long generation times mean surprisingly limited opportunities compared to terrestrially farmed animals
Good and bad sides breeding need to be acknowledged with consideration to animal welfare especially 

Again can save money and reduce emissions
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Better Biology
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Presentation Notes
Alongside breeding programs things like cheaper and more widely available vaccines and other health products improve efficiency of production 
Things such as bacteria phages and RNA based vaccines are emerging future health options
Medicated feeds and feeds that can improve tolerance to climatically changed conditions are also key



Low Trophic Aquaculture gs

Volume
Seaweed and other algae, 0.16%
Bivalves and
other molluscs
and aquatic
invertebrates,
Finfish, 55.89% 43.90%

Seaweed and other algae, 0.35%

Bivalves and other
molluscs and aquatic
invertebrates, 23.93%

Crustaceans,
0.04%

Value

Crustaceans,
0.25%

Finfish, 75.47%

EU Aquaculture 2024 (EUMOFA, 2026)
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Presentation Notes
LTA expansion can reduce emissions – one of lowest carbon forms of protein production in the entire world
Fed aquaculture is often the focus - Fastest growing in the EU and higher value
Low trophic still significant in production volumes, value, and cultural significance. 
Macroalgae production is small but could grow in future
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Low Trophic Aquaculture
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Presentation Notes
LTA can show real benefits other than just being low carbon
Water purification
Nutrient cycling and sequestration
Biodiversity improvements
Sediment stabilisation
Drought control
These services are covered in detail in another report we produced with our partners
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Presentation Notes
For molluscs the science behind Carbon sequestration is less clear than it previously thought though it is still thought to be possible for macroalgae depending on how the final product is treated
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Seaweed Farming Impacts
FIGURE A: Predicted seaweed market size by 2030 ($ millions) with chance of market establishment indicated by color on
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Presentation Notes
Macroalgae can offer similar enviromental benefits similar to bivalves
There is a lack of market for consumed seaweed in the EU but other key areas show potential according to recent World Bank reports
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Presentation Notes
Integrated Multitrophic Aquaculture grows species of multiple tropic levels in the same system
There has been lots of investment and studies over the years and they show than when well managed ITMA can improve efficiency, but commercial examples are still lacking
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Adopting these
solutions can
dramatically
decrease
emissions

Some carbon
emissions will
remain - The
target of carbon
neutrality can
only be reached
if offsetting
measures are
taken.
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If these solutions are adopted at a realistic rate (see report for more details) they can decrease emissions significantly 

However, there will still be some residual emissions that will need offsetting
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Presentation Notes
Differences in costs come from differences in where emissions are generated, solutions available for each system and how quickly these solutions are likely to be adopted. Adoption rate was based on TRL and stakeholder consultation. 

Non-fed harder to abate than things like RAS in part due to the fact it is so low already

Most are under prices of European Union Emissions Permits – affordable in climate context 
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Presentation Notes
There is still a road to climb and barriers to overcome
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Presentation Notes
Large number of SMEs create an economic challenge
>82% aquaculture enterprises in EU have <5 employees and only 8% have >10
Combine this with rising costs and challenges to profit margins asking farmers to invest in decarbonisation can be a challenge. 

Low trophic suffers with profitability to an even larger degree

More widely solutions such as emerging feed materials have struggled with a lack of investment in pilots and help scaling up production, things that prevent these solutions being available at more competitive prices
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Presentation Notes
Promising solutions are often confined to pilots or research projects due to regulatory constraints
This includes opportunities to reuse and valorise waste such as those restricted by Animal by-product regulations
IMTA regulations create confusion and uncertainty and with it limit investment 

There are significant hurdles in licensing with the process being lengthy, fragmented, and overly complex – previously identified as a major barrier to sector development and investment
This is in part linked to issues of marine spatial planning – Competition, coastal squeeze, lack of allocated zones for aquaculture
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Presentation Notes
Many solutions already have a high technology readiness level but there is uncertainty of which to chose and how to use effectively

Investment is needed in knowledge transfer mechanisms

Commercial examples are also needed that show real commercial benefits – farmers need ideas of risks, costs, and savings to encourage uptake
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Seafood consumption in the EU is decreasing
Aquaculture suffers a worse public image than fisheries and there is a perceived poor consumer appetite for some alternative ingredients and GMO 
The market for macroalgae prevents the growth of this form of low trophic aquaculture 
All EU aquaculture faces competition with imports and this is especially true for freshwater finfish and bivalves


Recommendations

Drive energy efficiency and
digitalization

Accelerate the Energy
Transition for transport and
operations

Continue support for IMTA

Stimulate market
development and consumer
awareness for low-carbon
products

MRAS

Support the decarbonisation
of feed and raw materials

Support breeding programs
for resilience and efficiency

Officially recognise
aquacultures environmental
benefits

Develop a strong regulatory
framework and streamline
licensing
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Presentation Notes
Mandate energy audits, Promote AI and IOT uptake , Targeted training and support for energy efficiency and digitalization

Support R&D and scaling investment for emerging feed ingredients, Support animal byproducts utilization, Address emissions across the whole feed chain

Continue to finance the energy transition of fisheries and aquaculture, Support hybrid and intermediate fuels, Invest in Renewables infrastructure

Support breeding programs focused on FCR and growth rate as well Breed for climate adaptation

Focus support and incentives on different types of IMTA, Review marine licensing and regulatory frameworks

Develop offsetting through LTA – macroalgae, Quantify ecosystem services, Establish polluter pays mechanism. Examples exist worldwide of Nature, Nutrient, and biodiversity credits 

Increase consumer awareness, Support market development for low carbon footprint species, introduce clear carbon footprint labelling 

Address regulatory bottlenecks, Streamline licensing processes, Improve inclusion in Marine Spatial Planning and wider climate mechanisms
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EU aquaculture can
become a beacon
of sustainable food
production

“We have the
technology and the
know-how to end the
climate crisis, What
we need now is the
political will.” —
Martin Krause,
Director, Climate
Change Division,
UNEP

The tools exist

Adoption is
feasible

But barriers must
be overcome
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Presentation Notes
We have the tools and knowledge within the sector to reduce GHG emissions from EU aquaculture 
If address barriers then can become a leader of sustainable food production worldwide
This is echoed by Martin Krause when he spoke more generally about the climate crisis
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Final takeaways

Technology Policy

Providers Makers  Producers

NGOs Investors Researchers
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{GRETA THUNBERG: |
OUR HOUSE IS ON FIRE

aquaculture
27

Try to keep the approach the next 12 months with
the climate crisis in your mind. At AE 2027 how will
you answer the question: What have you done in
Megaron ICC, Athens, Greece
the past year to help European Aquaculture become . . . @ o
more Smart; Sustainable and Resilient? Theme: Smart and Resilient Aquaculture
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Presentation Notes
Tackling this fire will require everyone to work together.
Producers are at the front of this but everyone needs to work with the climate crisis in mind to provide them with the solutions to reduce emission from EU aquaculture. 
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Thank you

Callum Howard
MRAG EU
C.howard@mrag-europe.eu
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