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Agrip d islensku: Fiskur og annad sjavarfang gegnir mikilveegu hlutverki i ad tryggja fedudryggi,
atvinnu og efnahag i heiminum, og pa sér i lagi & Nordurlondunum. Sjavarfang af
Norranum uppruna kemur auk pess almennt Ur sjalfbert nyttum stofnum, er sérlega
heilnemt til neyslu og er i flestum tilvikum med mjog takmarkad kolefnisspor i
samanburdi vid adra proteingjafa. Pad ma pvi ad vissu leyti halda pvi fram ad
Norrent sjavarfang sé ,,sjalfbaert ofurfaedi®. Neytendur eru hins vegar oft ekki vissir
um hvort sjdvarfang s¢ umhverfisvaenn kostur. Norraenn sjavarutvegur stendur nt
frammi fyrir pvi teekifaeri ad taka forystu 1 orkuskiptum, og pannig geta statad ad
pvi ad bjoda upp a besta og umhverfisvanasta sjavarfang sem vol er 4.

Vinnuhopur um sjavarutveg og fiskeldi (AG-Fisk) sem starfar innan
Nordurlandarads hefur bent 4 pessi takifzeri, og sem hluti af formennsku fslands i
radinu arid 2023 fjarmagnadi AG-fisk verkefni sem @tlad var ad studla ad
tengslamyndun innan Norrens sjavarutvegs til ad auka vitund og midla pekkingu
um framfarir { fortid, nutid og framtid hvad vardar sjaltbaerni og orkuskipti i
sjavaritvegi. Hapunktur verkefnisins var radstefna sem haldin var i Reykjavik 13.
september 2023, en daginn adur var haldin vinnufundur par sem taekifeeri til aukins
Norreens samstarfs voru reedd. Radstefnan samanst6d af 13 erindum og séttu um
150 manns vidburdinn, sem fram for i Horpu. I pessari skyrslu er ad finna yfirlit
yfir peer framsogur sem fluttar voru a radstefnunni. Upptokur fra radstefnunni eru
einnig adgengilegar & vefsiou verkefnisins.

Lykilord a islensku: Norraenn Sjdvarutvegur, sjalfbaerni, kolefnisspor, orkuskipti

Summary in English: Seafood is generally a climate-efficient and nutritious type of food. Consumers,
however, are often confused as to whether seafood is sustainable or not and what
seafood to choose. The Nordic seafood sector has now the opportunity to take the
lead in transitioning to low greenhouse gas emissions through energy efficiency
measures and shifting to alternative fuels.

The Working Group for Fisheries and Aquaculture (AG-Fisk) within the Nordic
council has recognized this, and as part of Iceland's presidency of the council in
2023, initiated a networking project to raise awareness and share knowledge on
past-, present- and future advances in reduction of environmental impacts in Nordic
seafood value chains. The highlight of the project was a conference that was held
in Reykjavik on 13 September 2023. The conference consisted of 13 presentations
and was attended by close to 150 persons. This report contains the proceedings from
the conference, representing an abstract of each presentation and the slides
presented. Recordings form the conference are also available on the project’s

webpage.
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1 Introduction

Environmental impacts, as well as mitigation- and adaptation to climate change, have become major
considerations in today’s food systems, where reduction of fossil fuel use and transition to alternative
fuel sources are currently being focused on. There are few protein sources that have as modest
environmental impact as Nordic Seafood. Yet, the public opinion does not reflect that. The Nordic
sector has in recent years managed to significantly reduce fossil fuel use and CO2 emissions, but there
is still room for improvements. The Nordic seafood sector has now the opportunity to take the lead in
transitioning to low greenhouse gas emissions through energy efficiency measures and shifting to
alternative fuels. The Working Group for Fisheries and Aquaculture (AG-Fisk) within the Nordic council
has recognized this, and as part of Iceland's presidency of the council in 2023, initiated a networking
project to raise awareness and share knowledge on past-, present- and future advances in reduction
of environmental impacts in Nordic seafood value chains. The highlight of the project was a conference
that was held in Reykjavik on 13 September 2023. This report contains the proceedings from the
conference, including an abstract of each presentation and the slides presented. Recordings form the

conference are also available on the project’s webpage.
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Figure 1: The conference was held at Harpa conference hall in Reykjavik

The conference consisted of 13 presentations and was attended by close to 150 persons, the agenda

can be seen in Figure 2.
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September 13th 2023
Harpa Conference Centre, Reykjavik, Iceland

Welcome, Jonas R. Vidarsson (on behalf of AG Fisk)

Opening, Svandis Svavarsddttir (Icelandic Minister of Food, Fisheries & Agriculture)

Decarbonising fisheries to supply low-carbon and nutritious food for the future
Friederike Ziegler (Senior scientist at RISE Research Institutes of Sweden)

The transition to green energy for the fishing fleet and its ports
Ditte Stiler (Nordic Energy Research /Nordis Energiforskning)

What are the most influential factors affecting co2 emissions in fisheries,
Dadi Mdr Kristdfersson (University of Iceland)

Benthic disturbance and fisheries, Ole Ritzau Eigaard (DTU - Danish National Institute of Aquatic Resources)

Coffee break (Solutions and ongoeing initiatives to reduce environmental impact of fisheries
presented in booths/stands during coffee- and lunch breaks) *

Fishing gear development to reduce environmental impact, Georg Haney (Hampidjan Group)

Vessel design to reduce CO2 and other environmental impacts, Kim Nerby Christensen (Knud E. Hansen)
Engine development, Kaj Portin (Wartsild Oyj Abp)

The sustainability approach of Royal Greenland, Lisbeth Due Schénemann-Paul (Royal Greenland)
Initiatives to reduce environmental impacts at Brim, Sveinn Margeirsson (Brim hf)

The Nordic Marine Think Tank, Carl-Christian M.R. Schmidt (NMTT)

Lunch break (Solutions and ongoing initiatives to reduce environmental impact of fisheries
presented in booths/stands during coffee- and lunch breaks) *

Policy and incentives for change, Karl Gunnar Aarsaether (UiT The Arctic University of Norway)
Policy and challenges for implementation, Hildur Hauksddttir (Fisheries Iceland - SFS)
Panel discussions

Closing, Benedikt Amason (Permanent Secretary at the Icelandic Ministry of Food, Fisheries & Agriculture)

Figure 2: The conference agenda

The organising committee for the conference consisted of the following persons:

e Jdnas R. Vidarsson (chair) — Matis, Iceland

e Olafur Ogmundarson — University of Iceland, Iceland

e Friederike Ziegler — RISE, Sweden

e Unn Laksa — Sjokovin, Faroe Iselands

e Karl Gunnar Aarsaether - University of Tromsg, Norway

e Lisbeth Due Schoenemann-Paul — Royal Greenland, Greenland
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2 Opening: Svandis Svavarsdottir (Icelandic Minister of Food, Fisheries
& Agriculture)

Svandis Svavarsdattir, the Icelandic Minister of Food, Fisheries & Agriculture, opened the conference.
She acknowledged the focus of Iceland during its presidency in the Nordic Council of Ministers on
maritime issues and green transition. She did as well emphasise the challenges the Nordic countries
face by climate change. Iceland has set the goal of carbon neutrality by 2040, and with the fishing fleet
representing 20% of the country’s carbon emissions it is clear that the seafood industry will need to
reduce its carbon footprint. There is a common international pressure in eliminating subsidies in global

fisheries, and Svandis believes that Iceland should take a lead in such a worldwide initiative.

Figure 3: Svandis Svavarsdottir, the Icelandic Minister of Food, Fisheries & Agriculture

Svandis reviewed the actions taken within her time at the Ministry of Fisheries, many of which are
specifically set to reduce energy use and facilitate energy transition in fisheries. She finally emphasised
the importance of knowledge exchange and cooperation to reduce carbon emissions, and that Nordic
cooperation should be at the forefront so that Nordic countries can continue to be seen as world

leaders in sustainable fisheries.
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3 Welcome and introduction: Jonas R. Vidarsson (Matis)

Jénas R. Vidarsson, as the moderator of the conference, thanked the Minister for her encouraging
words, reviewed the motivation for the event and acknowledged AG-fisk for its part in the preparations
and funding of the conference. He then presented some of the background for why the conference
was initiated, highlighting that seafood is generally sustainable, climate-efficient and nutritious, but
not necessarily perceived as such by consumers. He presented some facts and figures on sustainability,
environmental impacts, and carbon footprint of seafood in comparison with other protein sources,
concluding that fish is sustainable superfood. He emphasised that the Nordic seafood sector is in a
fantastic position to take the lead in transitioning to alternative fuels and reducing even further the

environmental footprint of its products.

rdic s
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Figure 4: Jonas R. Vidarsson, director of division of value creation at Matis and the moderator of the conference
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Background Co-operation

Iceland has the chairmanship in the Nordic council 2023

As part of the chairmanship the Icelandic authorities have chosen some priority areas that they
wanted to highlight this year.

Among those priorities are measures to reduce environmental impacts of seafood and energy
transition in the seafood industry.

How can the Nordic countries work together to be global leaders in these fields?

AG-Fisk is the Nordic council of ministers working group for fisheries and aquaculture, and
among its tasks is to facilitate co-operation and networking in the Nordic seafood sectors.

AG-fisk is therefore able to fund small networking projects that align with its tasks.

We are grateful that AG fisk decided to fund this conference.

L Nordic matis

Background .
c Co-operation
The reality is however that most fish
stocks are sustainably harvested.
* 65% of assessed stocks are sustainable
* 82.5% of global catches are from S— -

sustainable sources
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Background Co-operation

+ Seafood is generally a sustainable, climate-efficient and nutritious type of food.
Consumers, however, are often confused as to whether seafood is really
sustainable or not, and what seafood to choose.

+ To many the image is this:
-

Trawied rubble
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Background Co-operation

The reality is however than most fish
stocks are sustainably harvested.

* 65% of assessed stocks are sustainable

* 82.5% of global catches are from sustainable
sources,

Nordic and European fisheries are managed
according to best-available science F

% of utilised stocks with stock assessment
(www.ramlegacy.org)
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Background Co-operation

The reality is however than most fish
stocks are sustainably harvested.

* 65% of assessed stocks are sustainable

82.5% of global catches are from sustainable
sources

+ Nordic and European fisheries are managed

é 5 Carbon footprint of various food protein production
according to best-available science p %

*+ Seafood has a modest CO2 footprint Lot no ransgs

* ..and Nordic seafood is in the lead

Source: https://matis.is/wp-
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8 Co-operation
Oil usage per kg production volume has
been decreasing

* Figures for Iceland indicate 40%

reduction
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@ Nordic

? .
What can we do? Co-operatlon

Facilitate networking among stakeholders, raise awareness and share
knowledge on past-, present- and future advances in reduction of
environmental impacts in Nordic seafood value chains.

....and that is why we are here today

matis

matis

@ Nordic

The opportunit .
i % Co-operation

The Nordic seafood sector has the opportunity to take the lead in transitioning to low

greenhouse gas emissions through energy efficiency measures and shifting to alternative

fuels.

...And take a global lead in these fields.

...and use it to gain competitive advantage.

matis

Nordic
Co-operation
09:00 - 09:10 Welcome - J6nas R. Vidarsson (on behalf of AG Fisk)

- 09:20 Opening - Svandis Svavarsdéttir (Icelandic Minister of Food, Fisheries & Agriculture)

-~ 09:40 Decarbonising fisheries to supply low-carbon and nutritious food for the future - Friederike Ziegler (RISE)
- 10:00 The transition to green energy for the fishing fleet and its ports - Ditte Stiler (Nordic Energy)

- 10:15 What are the most influential factors affecting co2 emissions in fisheries - Dadi Mar Kristofersson (HI)
10:15 - 10:30 Benthic disturbance and fisheries - Ole Ritzau Eigaard (DTU)

Conference agenda

10:30 - 11:15 Coffee break

11:15 - 11:30 Fishing gear development to reduce environmental impact - Georg Haney (Hampidjan Group)

- 11:45 Vessel design to reduce CO2 and other environmental impacts - Kim Nerby Christensen (Knud E. Hansen)
~12:00 Engine development - Kaj Portin (Wirtsili Oyj Abp)

- 12:15 The sustainability approach of Royal Greenland - Lisbeth Due Schdnemann-Paul (Royal Greenland)

- 12:30 Initiatives to reduce environmental impacts at Brim - Sveinn Margeirsson (Brim hf)

12:30 - 12:45 The Nordic Marine Think Tank - Carl-Christian M.R. Schmidt (NMTT)

12:45 - 13:45 Lunch break

13:45 - 14:00 Policy and incentives for change - Karl Gunnar Aarszther (UiT The Arctic University of Norway)

- 14:15 Policy and challenges for implementation - Hildur Hauksdottir (Fisheries Iceland - SFS)

- 15:15 Panel discussions (Hildur, Sveinn, Kaj, Karl & Friederike)

- 15:30 Closing, Benedikt Arnason (Permanent Secretary at the Icelandic Ministry of Food, Fisheries & Agriculture)
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4 Decarbonising fisheries: Friederike Ziegler (RISE Research Institutes
of Sweden)

Dr. Friederike Ziegler from RISE, the Research Institutes of Sweden, had a presentation titled
“Decarbonising fisheries to supply low-carbon and nutritious food for the future”. Dr. Ziegler is a
leading expert in Life-Cycle Assessment of in food value chains and has a long experience in analysing

environmental impacts of fisheries.

She showed that fish have in general a low carbon footprint compared to other protein sources, but
there are major differences between types of fisheries and target species. She also showed that air
transport of seafood makes fuel efficiency in other links of the value chain rather meaningless.
Friederike discussed the many means to decarbonizing fisheries i.e., 1) energy efficiency, 2) alternative
fuels, 3) improving utilization of catches. She finally highlighted new EU reports and initiatives for
decarbonizing the fish sector.

jes management

<- establishajoint

technologiesand

\fuels from Nordic

Decarbonising

fisheries- to supply
low-carbon and nutritious
food for the future

Friederike Ziegler
h Institutes of Sweden
ansition in the Nordic seafood

Reykjavik September 13, 2023
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Fuel price development

12

200-300%

o Two (or three) ways to

%’ main cost ° °
decarbonise fisheries
02 W

200 2021 2022

Measures for increased energy
efficiency

Make fuel efficiency an explicit goal of fisheries management

Create a baseline and collect and share data

1. Energy efficiency

Implement current regulations (rebuild stocks, remove overcapacity, aim for MEY,
use Article 17 to allocate fishing opportunities based on transparent and objective
criteria e.g. GHG performance among gears, fleets, vessels)

+ Allow more flexible choice of fishing gear, without causing tradeoffs

(720



2. Alternative fuels

Fuel volume development during the
transition

Hydrogen C

Hydrogen L

= Ammonia L

= Methanol

= Methane
(LNG/LFG/LBG)
Biodiesel (HVO)
Diesel
2040

2050 (assuming same use of energy)

Volume fuel needed (in relation to fossil diesel)

0 I I

2023 2030

e

The road to decarbonised fisheries

"High-hanging fruits”

Sail-assisted propulsion

"Low-hanging fruits”

Manage stocks sustainably
Allocate quotato low-fuel gears (8AT principle)
Mod cloan fusl

Gea
Vesasl desgn
Optimise onbosrd energy use

Natura efigerant only.
Minimise hll fouling and friction

matis

L= Liquid

C= Compressed

LNG/LFG Liquid Nalural/Fossil Gas
LBG Liquid Biogas

HVO Hydrotreated Vegetable Oil

Energy density of fuels

40000

35000
25000

15000

Energy density (MJ/m?)
]
|
]
.
|
|
1

o

%JJ

Lower speed
Manage stocks sustainably
Allocate quota to low.fuel gears (BAT principle]
Modern engines, clean fuel

Gear design

Vesseldesign

Optimise onboard energy use
Natural refrigerants only
Minimise hul fouling and friction

Hybrid

Shore grid use

ING/FG 186
Biodiesel/HVO

LNG/LFG/LBG -produced hydrogen, methanol or ammonia
otucls
Sail-assisted propulsion

Low-climate electricity producing hydrogen, ammonia, methanol
Fuel cells

2023 2030 2040 2050
ficiency RI
Electrifcation Hybrid 100% electric .
LNG/LFG Liquid Natural/Fossil Gas
Alternative fuels  Drop in Blend in Net zerofuels LBG Liguid Biogas S 0
HVO Hydrotreated Vegetable Oil

Measures for conversion to
alternative fuels

+ Tax exemption only for renewable fuels

« Introduce clever economic instruments- fee or tax for fossil (per energy content..), while basing
compensatory measures on landing value or volume to keep the incentive to reduce fuel use intensity and
shifting fuel

« Relax vessel restrictions (length, engine replacement) for vessels using alternative fuels
+ Support infrastructure- in collaboration with the shipping sector!

+ Compensate fishers for green investments

« Training needs for skippers and crews

+ Ban the maritime use of fossil fuels by 2050!

[72ms]

3. Utilization of catches

Increase the denominator

« Maximise utilization

* Minimize losses through the
supply chain

Photo of famous Iceland Ocean Cluster
figure taken at whitefish processorin R,
Grindavik
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The Nordics can lead

o Make fuel efficiency an explicit goal of fisheries management . . .
e Collect and share data on fuel use in fisheries- establish a joint It w'“ hqve a c°5tl bUt It w'“
- °
database? be worth it!

e Compare and share data and experiences of technologies and
regulations/taxes/funding mechanisms

(and it will cost anyway)

e Make a timeline for the phasing out of fossil fuels from Nordic

fisheries
Thank you!
gt
ot
- ‘,(/v'
Friederike Ziegler
= friederike.zieglereri.se
+46 704 2085609
s
Rl
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5 The Transition to Green Energy for the Fishing Fleet and Its Ports:
Ditte Stougaard Stiler (NER)

Ditte Stiler from Nordic Energy Research, the platform for cooperative energy research and policy
development under the auspices of the Nordic Council of Ministers, presented some of the alternative
fuels being developed for the Nordic fishing fleets and ports. Each of them have their pros and cons,

which she explained. The fuels she presented were electricity, bioenergy, hydrogen, methanol, and
Ammonia.

rgy Research

The Transition to
Green Energy for the
Fishing Fleet and

Its Ports

@ Nordic Energy
Research

—Ditte Stougaard Stiler |

= - Date:13.09.2023

Agenda Nordic Energy Research

The Transition to Green Energy The platform for cooperative enerqy research and policy

development under the auspices of the
Nordic Council of Ministers

m - n

Funding research Analytical Secretarial Promoting Nordic
function support co-operation

The Nordic Fishing Fleet

Electricity and Alternative Fuels

Port Infrastructure

O O
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https://www.nordicenergy.org/

Background

The Working Group for Fisheries
(AG-Fisk) for the Nordic Council of
Ministers has invited us

Net zero emissions fisheries and
aquaculture sector by 2050 target by
the EU

« Energy efficiency
+ Cleaner energy sources
+ Low-carbon power sources

S

The Transition of
the Nordic Energy System

7
BEHAVIORAL CHANGE o
ccs& i Power Direct CARBON
BECCS energy toX electrification NEUTRALITY

BEHAVIORAL CHANGE
will lower the demand for energy
and make the transition easier

Nordic Clean Energy Scenarios ~Solutions for Carbon Neutrality, Nordic Energy Research (2021)

O

The Nordic Roadmap, DNV (2023)

Nordic Fishing Traffic

Fuel Consumption Density of Nordic Fishing Vessels
Fishing Vessels:

* 83% domestic voyages

* 15% of total fuel consumption B
Aquaculture vessels operate domestically
as well
i
L 5
. )

7

Y

Rivedal etal. (2022)

S

Electricity

Grgnarék - Electric Catamaran Workboat (the Faroe Islands)

MEST Shipyard

Baird Maritime (2022)

O

Green hydrogen wzlev

Hydrogen
Ham— E%a

* Small-scale potentials Green electicty m...‘mm..y. .
S U‘V#"

+ Small fishing vessels Blue hydrogen .

Methane reforming .

* Lack of technical maturity

Blue hyerogen
* Lack of carbon-neutral supply chains

e

Carbon capture

& storage

Winje E. etal. 2022)

Fuel or Powertrain?

Operatlonal Profile

Bioenergy

Methanol

matis

Total Primary Energy in the Nordics

1% Biomoss.

-

6% neray

7% Other ke

Euz28

eu2s

S

#%

Nordic Clean Energy Scenarios ~Solutions for Carbon Neutrality, Nordic Energy Research (2021)

Alternative Energy for Fishing Vessels

© Nordic Council
of Ministers

Today:

Fuel oil

Alternatives:

Electricity

Bioenergy

Hydrogen
Methanol

Ammonia

Speed

Marine biofuels

Mature technology

-"-

BioRefineries Blog (2019)

plant
. -~

Small- and large vessels

Natural/
renewable

Blend in or 100% biofuel

Feedstock availability

Blue hydrogen + CCUS =g Blue methanol
Bio-methanol
T rawsmges T pure syngas

Biomass ——3p ——Pp ——p ——PMethanol

Large-scale potentials Gaseaton Goanig! Wethanot
Contaonos Syoen
. . Zeuthen & Gamborg (2021)
Medium and large fishing vessels
Technical maturity
P [

EHE &

Relies on a carbon source
,, i o0 A
bty s T S —
Dahl & Linnet 2021)
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Ammonia
W ph= ¢ =

Greeneecicy Greenyrogen Greensmmonia

* Potentials similar to methanol OWH
Ar
+ Lack of technical maturity '
Methane eforming _raberton
e

* Higher safety risks o, e hydrogen Bloe smmoria

ot s

~

Winje£. etal. (2022)

Electricity

* All major ports in the EU must by 2030
provide onshore power

Global Maritime Energy Effciency Partnerships (n.d)

* Needed power rating depends on:
+ Number and onboard battery capacity
«+ Time laying in port
« Charging system

Fishing Vessel Segments:

« Small fishing vessels <1000 GT:
3-phase 400V AC

« Larger ships require upgraded grid capacity
and power converters

Truck-to-ship:
+ Less costly
+ High refuelling time
« Lesssafe

Ship-to-ship:
« Costly
+ Less bunkering time
- Safer

Pipeline-to-ship:
« Costly
+ Less bunkering time

* Most safe

Swappable solution for compressed
hydrogen

Azane Fuel Solutions (2023)

Hydrogen and Ammonia

And check out our:
Nordic Maritime Transport and Energy Research
Programme (II)

Thank You for Your
Attention

Feel welcome to contact:

Higher Executive Officer
Ditte Stougaard Stiler
+47 90 05 9170

ditt

ler@nordicenert

Nordic Energy
Research

Subscribe to our newsletter:
hitpsi//ww.nordicenergy.org/

transport-and-energy-research-programme
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Bunkering Infrastructure in Ports

1. Pipeline-to-ship
2. Truck-to-ship
3. Ship-to-ship

Bunkering time:

+ Powertrain: Battery capacity and
onboard connector

i

assas \
bunkering
Fuels: Flow rate and fuel carriage
capacity rCp——

(Danish Maritime Authority (2012)

Valeur (2023)

+ Some ports offer bunkering of methanol:
* Technical maturity of biofuel bunkering « Ship-to-ship and truck-to-ship
* Insufficient infrastructure and

= « Insufficient infrastructure in the Nordics
uncertainty related to scalability

« Technical maturity

S

Where does this leave us?

* Upscaling of Renewable Energy Production and Infrastructure
* Business case and financial support
* Rules and regulation

. to push the
« Safety measures

* Who takes the lead? Ships or ports?

O

Nordic Roadmap

Invitation © tertecana
@ e

DNV

Nordic Council of Ministers

Date: October 3

Location: Nautholl, Nauthlsvegur 106,
101 Reykjavik, Iceland

Register here:

cdn.forms-content.sg-
form.com/f8692786-368f-11ee-b2a8-
9ae53f85e4b2
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6 Most influential factors affecting CO2 emissions in fisheries — Dadi
Mar Kristofersson (Ul)

Dr. Dadi Mar Kristéfersson, professor of economics at the University of Iceland, attempted to answer
the question of what are the most influential factors affecting CO2 emissions in fisheries? Dr.
Kristéfersson has analysed and published papers on that subject, focusing on linking fuel use in the
Icelandic seafood industry with other developments in the fishing fleet, management of the resources,
condition of the stocks etc. The presentation revealed what is most important in order to reduce CO2
emissions in fisheries. The core of his presentation was based on a paper published by him and two
colleagues in ICES Journal of Marine Science in 2021 (Kristofersson, Gunnlaugsson & Hreidarsson,

2021%)

Figure 7: Dr. Dadi Mdr Kristofersson, professor of economics at the University of Iceland

1 Factors affecting greenhouse gas emissions in fisheries: evidence from Iceland's demersal fisheries
https://doi.org/10.1093/icesjms/fsab109
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Most influential factors affecting CO,
emissions in fisheries

Dadi Kristofersson
Professor of Economics
University of Iceland

e

Uy,

Ho? e
i i
GHG emissions from animal production Carbon intensity

600

Emissions intensity (kgCO2e/kgCW)

Annual production (million tonnes liveweight)

Source: MacLeod et al 2020

i i

Icelandic fisheries

~ — * Among top 20 fishing nations in the
. world by quantity Catch per
i f * Multi species fishery o Ili
- £ » Quota regulated since 1984 & .
: " : * Mostly industrial and very ~ *- EAMEE
. g consolidated ' .
2 * TAC regulated by harvest rule
I ) * Very profitable
N e Al ;
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Iceland’s story Stock size development

19901992 1994 1996 19982000 2002 2004 2006 2008 2010 2012 20142016 2018

g

Kiloton CO2 eq.
Stock size, thousand tons
B BB N oW
g 888 88

—— Total stock size in Codeq --:-Cod
—— Total stock size in weight +++212x Other species than cod in Codeq

W Air transport W Fisheries M Energy M Heavyindustry M Agriculture B Other
UNIVERSITY OF ICELAND
FACULTY OF ECONOMICS

UNIVERSITY OF ICELAND

Icelandic fishing fleet- GRT Factors that might affect carbon intensity in
fishing

* Management system
* Gear

* Vessel type

* Technology

* Carbon pricing

* Stock size

140000 W 9:>999 GRT

= 8:500-999 GRT

W 7:250-499 GRT

120000 1 g 6:150-249 GRT

= 5:100-149 GRT

100000 |  4:50-99 GRT
3:25:49 GRT

= 2:12-24 GRT

£ 80000 - ® 1:4-11 GRT

@ W 0:<4 GRT

A P A A AT How much does each factor contribute?

Source: HreiBar br Valtysson

0, o
% UNIVERSITY OF ICELAND hreidar@unak.is e . UNIVERSITY OF ICELAND

FACULTY OF ECONOMICS 33" FACULTY OF ECON

Study focus Data

Focus on the Icelandic demersal fishing by fleet * Emission data from the Icelandic Environmental
segment Agency

Study period 1997 to 2018 * Input, output and price data from Statistics Iceland
Quantity aggregation based on cod equivalents * Stock size data from Icelandic Marine Research

Carbon intensity based on kg CO2 eq. per kg catch Institute

in cod equivalent

NIVERSITY OF ICELAND

[ I

Development of carbon intensity Change over the period

| _
- 2000
‘ Welghted average of all demersal fisheries ¥y
Boats <10 GRT 121 071 —41.4%
115 063 -45.1%
116 058 -49.5%
EEY AR 2 03 1.03 -49.2%
3 [Freezer trawlers _________________FIRNX7QE LR

S i D S DD S P
S ELLEEFEEEL LTSS TS

KgCO2 eq per kgcod e

<10tons 10 Vessels > 200 tans.
INIVERSITY OF ICELAND
\CULTY OF ECONOMICS.

lers ———Freezer trawlers
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Model
* We estimate the relationship between emissions
and fishing using an implicit production function @@M@M
derived from: p quota : .
) , [passive | -0,97  0,0009 0,96 0,44 0,50
max{p y — w'x}
yx B e 0o (s (803 (429)

Statistical results

S.t.
9%, z,e,7) <0 -0,95 -0,0216 0,87 -0,13 0,44
z=2 (-2,20) (-1,21)  (-20,56) (-1,53) (-2,44)
y<y t-values in parenthesis

y is output (regulated by a quota y_) X is input, z are
environmental factors and e are emissions and p and
.W are prices

% UNIVERSITY OF ICELAND
CULTY OF ECONOMICS

I i

* yon intensity and stock size

]

&

A

) Conclusion
. £ 21 ‘i
| | ' “E“',n:‘ * There has been a dramatic reduction in carbon
intensity in the demersal fishery in Iceland
e K ; L * It is most clearly related to stock size and scale
ur & ar &K:P e - * Carbon pricing has also affected emissions

T * Technology has played a minor role (why?)

™ * Nations can reduce emissions, increase output and
improve profitability by improving fisheries
management

igure 2d. Fresh fish trawlers Figure Ze. Freczer trawlers Figure 2 Average for all flect scgments

e
7

NIVERSITY OF ICELAND
CULTY OF ECONOMICS
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7 Benthic disturbance and fisheries - Ole Ritzau Eigaard (DTU aqua)

Dr. Ole Ritzau Eigaard from DTU aqua is an expert on environmental impacts of fisheries, including

benthic disturbance of bottom-trawling. In his presentation he addressed the debated issue of

qguantifying the environmental impacts caused by bottom-trawling on the seafloor. In 2021 Sale et al.

published in NATURE a paper claiming that global bottom trawling is responsible for as much carbon

release as air travel. The paper received great attention and has been debated heavily since then. In

2023 Hiddink et al. published also in NATURE a paper that refutes the assertion in the paper of Sale et

al. The issue remains heavily debated, and it is clear that more research is needed. Dr Eigaard

presented and compared the results of Sala et al and Hiddink et al., as well as other similar studies

done on the subject in recent years.

=
=
=

i

=)
—
=

i

Reykjavik, September 2023

@ Nordic

Co-operation

Release of Sediment-CO, from bottom Trawling

Ole Ritzau Eigaard, DTU Aqua
Environmental impacts and energy transition in the Nordic seafood sector
Reykjavik, September 13, 2023

Conference on Environmental impacts and energy transition in the Nordic seafood sector .

Figure 8: Dr. Ole Ritzau Eigaard from DTU aqua

@ Nordic

Co-operation

Structure and content of presentation

oo s wN

Reykjauk, Septomber 2023

=
=
=

m

. Global sediment CO, emission according to Sala et al. 2021

. Criticism of the Sala et al. approach by Hiddink et al. 2023

. Other studies of trawling impacts on sediment carbon

. CO, from fossil fuel and energy use in bottom trawling

. Scaling of the different carbon footprint components of bottom trawling
. Summary and Conclusions

et al. 2023

Depth (em)

EY

10+

Reykjavik, September 2023

109
Degradation rate k (yr)

e

itici i iddi Nordic
Key criticism in the response by Hiddink O Coroperation

The model in Sala et al. uses a single reactivity value (k)
estimated for highly reactive organic carbon (OC) at the
sediment surface and applies it to bulk sediment.

This assumption ignores that typically a large component of
the sediment consists of deeper positioned recalcitrant and
refractory carbon, which is known to have a much lower
reactivity.

Astudy of OC degradation rates at 11 sites in the North Sea
by De Borger et al. (2021) shows that the assumption of a

igh surface k across all sediment depths (dashed
red line) deviates significantly from current knowledge; that
k decreases exponentially with depth.

According to Hiddink et al. this erroneous k assumption
results in an upward bias in the estimated CO, release by 23
orders of magnitude. Lowering the Sala et al. estimate two
orders of magnitude gives a range of 5.8 to 14.7 million
tonnes of CO,

] .
= Sala et al. 2021: global sediment-related carbon
emission from trawl fisheries
Carbon from bottom to those of
global aviation
Bottom trawling the oceans Global aviation
Between R
600m and 1,500m 918m tonnes
tonnes g ;

2

javi, Sopromber 2023

=]
=
=

@ Nordic
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i

Other Studies (Experimental and site-specific)

A recent review of 49 studies directly
investigating sediment OC stocks after

The impact of mobile demersal fishing on carbon storage in trawling disturbances revealed mixed
seabed sediments results (Epstein et al. 2021):

Graham Epstein ® | Jack J. Middelburg®® | Julie P.Hawkins! & | Catrin R. Norris i .

Callum M. Roberts' + 61% of studies reported no sign effect

* 29% reported lower OC stocks
« 10% reported higher OC stocks,

These mixed results reflect the spatial
variability and the complexity of the
process - but provide some support to the
mechanism of trawling induced emission of
sediment CO,.

Reykjauk, September 2023
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CO, from fuel and energy use in bottom trawling

Global emission of 179 million t

L b ™ CO,-equivalents annually from all
e Huy! fishing (both passive and active
B "y
2 ]t e gears)
{Donorl el = Estimate of 135 million t from all
. fishing for demersal species.
= These estimates cover all non-
1 sediment related emissions (fossil
5 [ fuels generally contribute most)
= Difference in climate footprint
. Sl it . between demersal (large) and
19900 1995 2000 2005 2010 1990 1995 2000 2005 2010 pelagic (small) fish and shellfish
capture when related to catch
R b,Glol weights.
GHG emissions fom marie e
Reyijavi, Septambor 2023 .
DTU ® Nordic
= Co-operation
Summary and Conclusions
+ The ism of i emission of sediment-CO, caused by bottom trawling has been
timely flagged by Sala et al. 2021.
+ However, their approach is based on poorly substantiated assumptions of carbon reactivity
and uncertain maps of sedimentary carbon stocks, and according to Hiddink et al. (2023),
the global CO, emission estimates are several orders of magnitude too high.
+ Overall, the use of fossil fuels is likely a substantially bigger source of atmospheric CO, in
bottom trawl fisheries than sediment-related emissions.
+ In some marine areas sediment-CO, can likely be a substantial component of the total
carbon footprint of bottom trawl fisheries (areas with high organic carbon content, high
reactivity of the organic carbon, and low primary production in the water column).
Reykjavi, Septambor 2023 .

matis

DTU @) Nordic
= Co-operation
=
Scaling of the carbon footprint components
Global CO, from bottom trawling (million tonnes per year)
sedmentcon s om
Fuel, etc. CO2 (Parker 2018)**
Sediment CO2 (Hiddink 2023)*** 78
Ml o e e sstted b et 20511038147 Py )1 Ptogar () 1 gt = 1000 i oes
o
P
[R— .
.-.DTU @) Nordic
= . . Co-operation
Thank you for listening
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8 Environmental Impact of Fishing Gear — Georg Haney (Hampidjan)

Georg Haney is the Environmental Manager of Hampidjan Group, which is a world leader in
developing and producing fishing gear. Georg presented what fishing gear developers and working
on to reduce the environmental impact of their gear e.g., in relation to bottom contact, fuel
consumption, selectivity and life cycle perspectives, such as recyclability, of the gear.

Environmental Impact of Fishing Gear

En\))'ronmental Manager

HAMPIDJAN
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https://hampidjan.is/

"HAMP.MN

= for every ocean

is the Essence of Ou

-0

. Recyclability
* Carbon footprint

Current over rope
travels further and ".\

\ faster

Current under

* Matcl mg of gear to vessel
parameters

= DATA &
—Data at the speed—
of light

A —

* g 9e, ¥ -+ Commercial fisheries
« seabed mapping w \ v Real time catch composition
« etc ¥ Summary of each catch

HMPE ropes olyEthylene. i (DSM Dyneema)
IMPE netting PolyEthylene rima (DSM Dyneema)
Iyethylene 55% og Polyamid 45% ofir
iyamid
Nylon net lyamid
E netting
Nofir :
p sl | =
e O S B e
Floats ABS. |
— y Rockhopper L X
) [ Chai,wire raray = = 1
——

GRANUBAND

HAMPIOJAN HAMPIOJAN
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"HAMPIDIAN

Thank You! .~
HAMPIDJAN
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9 Future and impact on ships: a designer’s perspective: Kim N.
Christensen (Knud E. Hansen)

Kim Ngrby Christensen is a senior mechanical engineer at Knud E. Hansen, which is among the leading
vessel design companies in Europe. Kim introduced the most recent trends in vessel design and how
alternative fuels are becoming more important is ship building. The issue with transitioning to new fuel
sources in ship building is that there are many potential fuel sources, each with their pros and cons,
and no one knows which will come out on top. It is therefore difficult to take chances when investing
in vessels that are meant to last for decades.

KNUD E. HANSEN

Future and Impact on Ships
From a ship designer’s perspective

Kim Narby Christensen, Senior Mechanical Engineer

KEH - WHO ARE WE AND WHAT DO WE DO D
Naval Architects - Sp In Ship Desig . ONE REFERENCE

KNUD E. HANSEN

+ 86 years old company Design by Knud E. Hansen A/S, Delivered 2022
« ~90 employees Other fishing ships in the past, more in the future...

« Offices across the world, e.g. at the Farce Island
« Advisory for ship owners, e.g. about new fuels

« Concept, contractual and basic design for ship owners and yards (as usual
up to the class approved level)

« Retrofitting and conversions
A lot of work with calculations, design and engineering of [iElIUEIE

BakKkafossur Hybrid Live Fish

« To cutit short: We make sure the ship fulfils operational requirements and Carrier
rules with best considered efficiency, and a lot of other stuff...

www_knudehansen.com

FROM A DESIGNER’S PERSPECTIVE
How New Technology Gets on the Market

FUELS

KNUD E. HANSEN

DEVEIBHHEHI is driven by ... DROP-IN FUEL (Net zero by 2050 goal not possible, temporarily)
Fuels that can be directly feed to an engine without modifications.
Same containment and systems as with traditional fuels.
Does not reduce particles, HC, ClI, NOx and CO2 to zero.
is the political goal for... + HVO100
P g
« Etc.

GREEN TRANSITION FUEL (Net zero by 2050 goal possible, solution)

REEBHIAG sufficient CO2 reduction can only be reached by... Requires development of engines, storage systems, batteries or use of fuel
cells.

« Hydrogen
* Methanol

[FEGIEL is the... WERE WE ARE + Ammonia
w - ESS (ke batteries)

‘www.knudehansen.com www_knudehansen.com
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OUTSIDERS

KNUD E. HANSEN

WHAT FUEL TO SHORTLIST?

« Carbon capture technology is not considered as a viable technology yet
(too expensive, too heavy, too space consuming), especially for smaller
ships.

We see really no projects where this is considered
(CARBFIX could however change the picture locally in Iceland)

+ Nuclear, well with the new reactors the concept is tempting but we do not
see any considering it

« Lower speeds can be a part of the future energy reduction, but not for
fishing ships, and does not solve the 2050 goals as such

www_Knudehanser..com

FUTURE IS IN EVERY DESIGN WE DO
3 Strategies

KNUD E. HANSEN

THE PROJECT PROCESS

Local fuel availability is the most important factor for deciding upon fuel

We should not solve one problem by using energy to sail energy around the
globe when locally produced energy is available (We need to look at the
supply chain approach and not only the ship approach)

Fishing ships not calling ports outside Iceland; hence fuel should be
available at Iceland as to avoid CO2 footprint when importing

‘www.knudehansen.com

et

ith green fuel suitable for
peration

Starting out with mono-fuel engines
preparing for retrofit in future into dual-fuel
engines and preparations for tanks and
piping

As dual-fuel engines are often less efficient in diesel mode compared to

mono-fuel diesel engines it can benefit to wat for the day when
green fuel is available

Start out on diesel but with dual-fuel

engines installed and preparations for

tanks and piping

www.knudehansen.com

THE MAJOR CHALLENGE
Get Space for the Fuel Onboard

)

= For all projects, this is the challenge
« New fuel requires more space onboard and, in most cases, other locations

TRADITIONAL DIESEL TANKS

¢
*y

NEW GREEN FUEL TANK

A

www.knudehansen.com

KNUD E. HANSEN s

KNUD

Selecting and integrating the right commereially available equipment for the
ship

Using commercially available rules from classes. Available for all new fuels
Have been dealing with LNG for the past decade, so new fuels are no new

Have carried out projects “big scale” with methanol, ammonia, hydrogen
and batteries for at the past 5 years

Implementing a new fuel or any other piece of equipment, is a traditional
development design/engineering process managed by the designer

www_knudehansen.com

THE MAJOR CHALLENGE
Get Space for the Fuel Onboard

KNUD E. HANSEN

One rough conclusion can be made:
— The cargo carrying capacity of
similar ship will decrease! =
® \oBicdissel
PAME ool §

3 .
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»
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Gravimetric energy density (MJ/kg)
Sourca: DNV

www_knudehansen.com

Containment
Outsiders Not Included

CAPEX / OPEX

\ D / Now We Tie it All Up

Diesel

Atmospheric

KNUD E. HANSEN

Containment

Hydrogen, gas

Small diameter cylinders
‘with 300-500 bar

Hydrogen, liquid

-253°C
Vacuum insulated tank
~70% filling rate

Ammonia Ambient ~20°C
8,6 bar
Methanol Ambient temperature

Atmospheric pressure
N2 padded tank

www_knudehansen.com

Structural tanks
with produceable
cofferdams

CAPEX (i.e. building cost) for the ship will increase
— Tank containment
Fuel supply system (diesel is still needed for backup)
— Higher engine prices
— Larger displacement/bigger ship to take same cargo (roughly speaking)
— Waste heat recovery systems can be installed due to increased energy price
—  More efficient aux systems due to increased energy price

OPEX (i.e. operation cost) for the ship will increase
— More frequent bunkering due to lower endurance
— Maintenance of new equipment
— Increased electrical power consumption for handling of new aux systems
— Fuel price means more expensive energy
—  CO2 tax shortens the return of investment (the *carrot” for making it more and more greener)

Return of Investment for increased energy price
— Waste heat recovery to be considered (e.g. ORC units)
— Increased efficiency in aux systems

www._knudehansen.com
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KEEP AN EYE ON D Retrofitting = Asset Management
Fuel Cells [ - | Keep Value of Your Fleet

KNUD E. HANSEN

*  We use engines for 98% of our projects today + If newbuilding is a struggle, retrofitting is totally exhausting, finding the
space for fuel containment is the tricky part, especially because the ships

+ Solid oxide fuel cells (SOFC) is comming are somehow small and filled with equipment

+ Keep in mind, it is not only to find the space, we also need to consider:

— Stability (moving fuel from bottom to upper part in heavy containment systems is not
beneficial)

= Can use methanol or ammonia directly to produce electrical power — Cargo impact

« Not yet ready for marine use, yet

= High efficiency, especially in future

www.knudehansen.com www.knudehansen.com

Container Ships
Trend

Turn Back Time
When LNG Started

+ LNG has been used for fueling ships for a decade (similar fuel as many of Jonas told me that he would like KEH to briefly touch upon container ships as
the new fuels) these are carrying the cargo from Iceland to Europe

Introduced based on the SOx and NO x emission reduction requirements KEH is involved in conversion projects with container ships (among others) to
from IMO methanol

+ Slow start because LNG distribution in small scale was not available (and When APMM decided to go for methanol some years ago it moved the market in

here LNG was EIfSSayIaVEIIEBIE in all major ports but not for fuel, BHlJl that direction
was needed)

Methanol and container ships are really a kind of ideal combination due to the

Transition to new fuels; fuels needs to be ENGIEDISIESMEINESIGISTBULON, nature of the methanol storage

then transition of the fleet will follow

vknudehansen.com

SYSTEMS THAT WE IMPLEMENT AND DESIGN

= Container ships calling Iceland is relatively small ships powered by 4-stroke
engines; while the big containerships are using 2-stroke

» 2-stroke runs on almost everything..

+ ...but for 4-stroke, the market is emerging, and a limited number of engines/power
units are available right now

= Containerships, by nature goes to Europa; hence most likely fueling in Europe
and not in Iceland

+ Iceland does not need to produce fuel for containerships if endurance is based on
a round trip; if fueling in Iceland container ships will compete with local market

» We see projects with very limited capacity due to space of new fuels, but for e.g.
container ships the trend is not an each-port-refueling strategy

www.knudehansen.com
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10 Future fuels for marine — the path to decarbonization: Kaj Portin
(Wartsila)

Kaj Portin is the General Manager of Sustainable Fuels & Decarbonization at Wartsila Finland Oy.
Wartisila is among the world leaders in designing and manufacturing ship engines and has put major
efforts into providing alternatives for alternative types of fuel. Kaj gave an overview of the
development taking place at Wartisila, providing a time schedule for how the company is expecting to
provide and install engines that run on renewable fuels. The current issues the company is challenged
with is lack of infrastructure and availability of alternative fuels, lower energy capacity in these fuels
resulting in more space being needed for storage, safety issues with fuels such as ammonia and
hydrogen, as well as the fact that some of these fuels need storage tanks that have to be “difficult” in
shape. The fact is that most companies that are having new ships designed are planning to own them
for a very long time, and taking a gamble on what alternative fuels will come out on top is risky. Most
are therefor going for hybrid solutions, with engines that can run on conventional fuel and renewable
fuel; or can with simple retrofitting run on one. Kaj presented how Wartisila has been working on

innovative solutions for energy exchange and what their future plans are.

AL asSES Al S
n-making

will be subject to a S-year review
uein 2028,

itas insufficiently ambitious: the
Jned with 1.5°C goal, and the “taking
lifferent national circumstances®
1050 target leaves room for
untries to move at slower pace,

Figure 9: Kaj Portin, the General Manager of Sustainable Fuels & Decarbonization at Wairtsild

< %
WARTSILA | 2023 IMO GHG Strategy to reduce GHG emissions to Key takeaways WARTSILA
net-zero, by or around 2050 = IMO MEPC 80 adopted a revised 2023 IMO GHG.
Strategy July 74 2023,
Initial GHG strategy (2018) * Milestones of the new strategy support the Vision
o phase out GHG emissions as soon as possible.

223 2030 2080
. h
® - - @ - measures should be agreed by 2025 and entry
S22 £ into force 2027. Measures should take into account
e 40% carbon intensiy 70% carbon intansity well-to-wake GHG cmissions.
an 505 total GHG emissions = Technical element = goal based marine fucl
g jon of fuels G

HG

Revied GHG sirategy (2023)
Future fuels for marine - the path to decarbonization

Kaj Portin, Wartsila

MEPCBD - Net-zero GHG
5% or around 2050,
taking into account
y & e et - The strate e subject to a S-year review
b hamneranis period, first due in 2028,
Indicative  -20% Lotal GHG emissions  70% total GHG emissions = some still see it as insufficiently ambitious: the
|eheck paints for -30%') . the *taking

) (striving for -80%) deal is ot aligned with 15°C goal, and

1252023

Reduction figures are compared to 2008; linked to the 2050 target leaves r
developing countries ta mave at slowsr pace.
awsmn 3 ewm
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Certainty in transition WARTSILA
Infrastructure and availability of green fuels need time to mature - current Wartsila multi-fuel Wartsila
multi-fuel technology offer a viable upgrade path
TRANSITION FUELS B DROPIN B FUEL BLENDS B NET.ZERO.CARBON FUELS
Low-carbon fuels
Mutifuel
Engine
2023 2030 2040 2050
TodayEEXI -40% carbon intensiy - 70°% carbon infensy Net z2r0 GHG
. . e
L ewm
WARTSILA

Marine Power Product Development - Methanol

Current statur Ambition

Technology Development Industristised Solution
amecific Dacarsanize tne marine ingustey with
portolio of engines running on
Future fuel palications

fuel yztems, autamation zyztems an safety festures to
‘amerate an future fusls
Rosdmap of Development’! e Which Time.
Methznel s avaizhle with zupportinginfrastructure to
et custamer demane
nd theze fuels 3re econamicaliy visble

Product Develapment

svaable to market ané seheculed
for defvery n 2023

subject to changs

_— = =
o n o wo s e o e ene @ we mE @
= ® O]
Lo ey
i~ | o @
- ® =
e -2 @
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oL, ®EIT elmkm.,

[ %
WARTSILA

The ship power solution

Fuel supply system

<
WARTSILA

Partners

g

SUSTAINABLE | 4Omecsian
NERGY | Chimat.

€30 Forskningsradet
‘. REPIOL

B> Knutsen OAS

= | Shipping

o L)
equinor %~

WARTSILA

matis

Fuel Roadmap - Focus on Renewable Fuels WARTSILA
2020 2030 2040 2050
Natural gas
Bio gas (bio-methane)
Synthetic gas (e-methane)
MDO/HFO
Bio fuel
Synthetic liquid fuel
green Hydrogen
green Ammonia
green Alcohols (methanol, ethanol...)
C o or—
Marine Power Product Development - Ammonia WARTSILA
current status current pian ambiion
Technology Development Froduct Development Industialised Solution
g, appiving s to specic Decarbonise the marie ndustry with
fustsysms, automation ystems and safey featuras producttypes porcflc of ngines running on
o operate on future fuels uture fuelapplications
Product Development Roadmap of Development! At which Time

Currant indications predict first
‘Ammania engine availzble for
delivery as earlyas 2024

Indicated product timelines remain
subject to change

‘ammonia is available with supporting infrastructure to
met customer demand
and these fuels are economically visble

B - = = P =

E e B P
i [o] @

‘ @ c]

Pt et et

@ —

G o my

¢ awemu
<
Hydrogen WARTSILA
Wartsila & US partners succeed with worlds first-of-its-
kind power plant fuel tests using blended hydrogen
n A, et § Nowemoer 2022t 1300 VT2
© e
</
Ammonia engine testing - 30 June 2021 WARTSILA
<
WARTSILA

Master’s Thesis by Laura Sariola in 2020 on

engine, fuel system and engine room setup

System approved by TUKES { Finnish authority)
in June 2021

Cooperation with Marine classification societies

for Ammonia rules

Verification of the robustness and functicnality

of the safety systems

Personal Protection Equipment definition.
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WARTSILA

M/V Stena Germanica Methanol conversion

= Conversion of the ro-pax ferry owned by Stena Line in 2015

= 4 x main enginges converted for the methanel combustion

B ewwmas

‘W32 Methanol available in March 2023 ExW

- Based on proven and reliable W32 engine concept
= Experience from eariier W32GD engine design.
and Sulzer 2740 methanal

* Backup fusl operation passible (LFO « LBF, HFQ)
= Fuel switch (Methanel o Liquid) can be made.

without loss of power

Muifiary engine (AF), Diesel electric engine (D)
and Variable speed Main Engine

Variable speed Main Engine October 2023 Exw

ey

<
WARTSILA

First Wartsila 32
Methanol order

Summary

Owner: Van Oord
5 X W32 Methaniol main
gensets

Delivery of equipment Q2
2023

v

* Decarbonising of the marine sector is urgent and requires  wide range of
measures

* A successiul development requires expertise and actiens from many

comributors

= Warisili's partfolio provides several salutions lewards a net-zero future

« Fuel flexibility secures a future proofed solution

* Concepts for ICE operation on the future fuels fke Ammonia, Hydrogen,

and Methanal "
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11 The sustainability approach of Royal Greenland: Lisbeth
Schénemann-Paul (Royal Greenland)

Lisbeth Due Schonemann-Paul is a Senior Corporate Sustainability Advisor at Royal Greenland and she

presented in her talk the sustainability approach of Royal Greenland. Royal Greenland is a vertically
integrated company operating in harsh and difficult areas, where infrastructure for energy exchange
is lacking. Royal Greenland places utmost importance on sustainability in its operations, by fishing from
sustainably managed stocks, reducing energy consumption and CO2 emissions, maximising utilisation,
using more environmentally friendly packaging materials, reducing water consumption etc. Royal
Greenland is also looking carefully at upstream and downstream activities (scope 2 and 3), which
account for majority of the products carbon footprint when considering the entire value chain.

Conference
on Envi

Agenda

Introduction to Royal Greenlands materiality assessment and integrated value chain
Sustainable fisheries

CO2e emission in Royal Greenland

CO2e hot spots in the value chain

Life cycles assessment on seafood products

The sustainability approach of Royal Greenland

- Materiality assessment, fishery and CO2e emission
- Lisheth Schénemann-Paul
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g e Royal Greenland Materiality assessment
We used SDGs as basi::ior the Eustalnabllity program

« A large seafood company in the North Atlantic

GRONLAND

+ Independent company owned by the
Greenlandic Government

Stakeholder 3
« Present in 37 settlements in Greenland of 65 Waorkshop
r

More than 2.200 employees around the globe,
here of almost 1.400 in Greenland

« Operates own off shore and coastal fishing
fleet and production units in Greenland,
Atlantic Canada and Germany

Stakeholder
Workshop I

Stakeholder
Workshop
arg

+ Local presence in major world markets

Mission /-'

DECENTWORK AND

We sustainably maximize the value of marine QA
EEDNONIC GRONTH

EDUCATION

resources to which we have privileged access, for
the benefit of our owners and our local
communities

Royal Greenland has a vertical integrated value chain

Inciezse i positve afhence  SUSTAINABLE PRODUCTS

Sustainable fishing

Sustainable raw materials . R R
. . Fisheries development — new species
Our fisheries must be managed in accordance with

the scientific advice. We must make better use of marine resources, so
) X that we as a company can develop food products
We buy fish and shelifish according to equivalent for an ever-increasing giobal population

principles and contribute to building up knowledge of

Daciease innegative influence sustainable fisheries

Initiatives

- Maintain the current certificates Initiatives
- e N . « Certification of new fisheries e.g. Newfoundland = Development of new fisheries, primarily in the
The target of our sustainability goals are to reduce negative impacts lobster and in Greenland working through coastal fishing area e.g. sea urchin, sea
N N N . o partnership Sustainable Fisheries Greenland to cucumber and whelk
in the value chain and to increase the positive opportunities improve management a
+ Cultivation of seaweed

+ Certification of a larger proportion of purchased
raw materials and finished products for sale than
in 2022 (63%)

= ==

Visuel climate change

Certified fisheries

Rock slides made tsunami in fjord in Uummanne
Development of certified fisheries

20 ‘ Global Gap aquaculture salmon ‘
e

80 | Cod, haddcck and saith in Barents saa ‘/” 0

50 ‘ Prawns in West Greenland ‘

§
£
< v 45
z \
£ w —
s £ | Greeniand halibut, off shore, Westgreenlend | ip lobster ‘
® 30 = /
2 Lumpfish, Westgraenland J'
10 FIP Greenland halibut inshore Westgreenland |

2012 2014 2015 2016 017 2018 2018 2020 2022 2023 2024 2025 2026 2027 2008 2002 2030

year

Prawns are moving north
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~ Definition of scope 1-2-3

IRESPONSIBLE
CONSUMPTION

GREENHOUSE

Responsible footprint [ GAS PROTOCOL
. P | SCOPE1
Five sub areas Initiatives (extracts) -
+ Energy consumption « Determine action plans to reduce energy
N consumption at factories and fa ies =
+ CO2e emission

. - - Engage in a partnership for a model to calculate
* Maximum utilisation of resources the carbon footprint for seafaod-based product

« Cardboard, paper and plastic chains

- Water consumption Development of production methods for
maximum utilisation of resources
We will minimise our environmental footprint
through respensible consumption and circular
handling of non-renewable resources + Production of fresh water from seawater
approved for food production at certain locations

Substitution of laminates with mono-materials

We will maximise the degree of utilisation by
creating new food products from the fish and
shellfish that we produce.

= =

Royal Greenland scope 1-2-3 Scope 2 and scope 3
Scope 3
COze emission in Royal Greenland Scope 2 is mainly emissions from Greenlandic factories.
s00.000
545.083 Pad;hqing
500.000 Combinded
Intemational szi 1 packaging Raw material and
thers finish goods
412.879 5% 4% g
Greenlandic
factories
300.000 %
200.000
Larger
120200 vessels
100.000
11.993 .
— Scope 3 is dominated by transport and
Scope 1 Scope 2 Scope 3 Sum purchasing of raw material and finish goods

Scope 1 account for approx. 22%, scope 2 for 2 % and scope 3 about 76% of the total 545.083 t CO2e

= =

COz2e emission per ton catch New trawlers
- Differences between vessels

M/tr Sisimiut, halibut/cod/meal and oil 2019 Mgt[uAva;‘aq,_prawnlhl_a i

t COz e emission /t catch mt’au

25 -

i ; E -
15 = Wil oD

1 s

II I M/tr Nataarnag, prawn 2021 M/tr Tuugalik, fish 2022

05

: T

prawn trawler, off shore  Fish trawler and coastal vessels Pelagic vessels :

longliners, off share

2018 w2019 W2020 w2021 W2022

Results are depending of type of fishing gear, distance to fishing area, catch efficiency

and time used for other activities like shipyard.
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Fossil fuel and environmental impact How to reduce the COze emission?

Royal Greenland use Marine Gas oil Development is necessary

Low in sulpher content, < 1%
=> risk of acidification is reduced

Reduce fuel ->
Efficiency in transport and fishery
Low in risk of black particles to the surroundings

Development in fishing gears
BUT

Development in new energy systems usable for

The same COze emission as other types of fuel! vessels

CO2ze emission per kg finish goods Distribution of CO2e emission
- From fishery in Greenland to gate in Germany - Depending of the processing
.. -
So% —
o
mPackaging
= - — BErersy 3vd prosesiing, Cuhavan
Double frozen —— N -
h mStorage, Denmar
peeled prawns Single frozen so% _T‘mim
peded prawns Energy and processing, Greenland
e WVessel and Gear
WCoolant, fishing
3% Fuel use, fishing
Attributional LCA =
based on utilisation "
of the goods “
5.3 COze/kg pravins 2,7 kg COze/kg
pravms ox
Ref. RISE Sweden Shell on prawns, st Double frozen prawns, Single frozen prawns, Prawns in brine, retail
Aarhus distribution  retail packed /Cuxhaven  retail packed (box) packed /Cuxhaven
/Cuxhaven (including brine weight)
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12 Initiatives to reduce environmental impact: Sveinn Margeirsson
(Brim)

Dr. Sveinn Margeirsson is the Chief Innovation Officer at Brim hf, which is among the largest seafood
company in Iceland. Brim is a vertically integrated company operating six demersal trawlers, one long
liner and three pelagic vessels, high tech processing, marketing and sales. The company is looking
closely at its environmental footprint, focusing on a wholistic approach taking the entire value chain
into consideration. Sveinn criticised in his presentation the prioritisation of energy companies, which
are selling electricity to “dirty companies” while cutting off electricity to fishmeal factories at critical
time of year. He also criticised the electricity companies for selling green certificates to “dirty industry”
abroad instead of selling certified green energy to its customers in Iceland, thereby undermining the
ongoing work in the companies to replace fissile fuels. Brim’s policy is to achieve carbon neutrality and
support social development and innovation while doing it, and have put forward ambitious plans for
doing so.

ure
steering towards the fut

Brim — The Value Chain BRIM

CATCH SALES &
foiptic] FISHING PROCESSING MARKETING

Initiatives to reduce environmentz
impact
Sveinn Man son, Cm&fi‘r.\‘r\ova\\on Officer a4 = S
oo 13 2024 - = 4 RESPONSIBLE FISHERIES
=T - . & SUSTAINABILITY
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Brim: Important drivers for climate action

SEDR

S SUSTAINABLE FINANCE
DISCLOSUREREGULATION

Environment and climate policy

+ Resource utllization s Resilient society + Responsible acean utilization

*Long term investments  + Data-driven * Minimizing emissions

* Unbroken value chain decisions * Carbon neutrality

=

BRIM

Steering towards the future

mizing emissions
+ Scope 1&2 emissions on land (pracessing plants, vehicles, docked vessels etc)
- Circularity —Resource utilization
- Greenhouse gas emissions ariginating from waste
= Long term investments

« Emissions intensity on vessels (tCo2eq/mEUR)

+Resource utiization  « Resilient society + Responsible ocean utilizatior

+Long term investments  « Datardiven « Minimizing emissions

+ Unbroken value chain  decisions. « Carbon neutrality

What undermines replacement of fossil fuels?

fossil fuel

Increased mining For cryp!

NORDIC-BALTIC REGIONAL
REPORT
e TECHHICAL ASSISTAICE REPORT—HORDIC-BALTIC
F I TRCHNCAL ASSISTANGE PROACT.FINACHIAL FLOWS

g

e

2017

Biteoin Uses More Electricity
‘Than Many Countries. How
Is That Possible?

Brim’s policy: Achieving carbon neutrality and support social

development and innovation while doing it

24000

High quality protein — Low carbon footprint

matis

=
o B;?IM

2

g

o w2

kg CO2 per kg of product

£

g
3 5

Pig meat

Londbased
processing

groun:

Frozen herring
Frozen at sea
Fish (farmed)

4
8
&

Frash groundfish

Does Iceland’s policy support replacement of fossil
fuels?

¥

BRIM

Case study: Brim'’s pelagic plant in Vopnafjérdur

Today the capacity of the freezing plant is 350-400 metric tons per day

Our vessels can bring 2.000 tons of cooled catch to the plant, which takes 4-5 days to process. To
sustain the quality of production, the vessels have a lower limit on maximum catch; thus using
more fuel

Production of fishmeal ensuras 100% utilisation of catch and was electrifid in 2010 (no oif used for
fishmeal production in 2011 —4 million litres in 2022)

Investment in a new factory will bring CO2 emissions down, increase the proportion of
raw materials taken to human consumption (increase food security) and increase value
creation (lower €02/€)

» Is electricity towards utilization of Icelandic resources prioritised?
+ Do “Guarantees of origin” support replacement of fossil fuels?

- Isthe fisheries management system stable enough for a long-term approach?

What undermines replacement of fossil fuels?

BRIM

Unstable management Higher electricity price

+ =>
high interest rates Longer payback time
=>

increased risk

AUBLINDIN OKKAR
UTVES

STAPNA UM SIAVAR

BRIM

Scenaric 2050: Carben neutral fishmeal preduction in Vopnafjordur

1000

0000
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13 The Nordic Marine Think Tank: Carl-Christian MR Schmidt (NMTT)

Carl-Christian Schmidt is the vice-chair of the Nordic Marine Think Tank (MNTT), which is a network
of Nordic experts in marine and fisheries issues and international cooperation. The NMTT focuses on
stewardship of healthy oceans and ecosystems, sustainable exploitation of marine living resources,
better public decision-making, better use of Nordic skills and solutions in marine environment, and
management issues. As part of its initiatives, the NMTT facilitated a Nordic Climate Change Forum for
Fisheries & Aquaculture in 2021, and is planning another one in November 2023.

I

Think Tank

Schmidt, Vice-chair

Nordic Marine

Carl-Christian

Figure 12: Carl-Christian Schmidt, the vice-chair of the Nordic Marine Think Tank
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Nordic Climate Change Forum
for
Fisheries and Aquaculture

Launched in 2021

Purpose is to have a Nordic platform for the discussion and exchange of ideas of
how to «understand » climate change in the fisheries and aquaculture sectors.
Understanding climate change effects on the two sectors and explore ways of
reducing the sector’s climate change impacts

Joint NMTT-ICES Launch meeting December 2021 with a broad explorative
agenda, taking a value chain approach

Key messages

Key drivers: severity of storms and waves, sea temperature changes, rainfall, sea level rise
and ocean acidification

Aquaculture vs. Capture fisheries

Continue conversation among stakeholders across the value chain to build up a knowledge
system

Ensure that fisheries and aquaculture policy frameworks incorporate climate change
considerations

Review governance structures to ensure that decisions etc. take climate change
considerations into account

Key messages

¢ Reduce food waste and fossil fuel use throughout the value chain — from
fishing to table

® Gear and vessel innovations to reduce CO2 emissions
¢ Common Protocol and standards needed for measuring CO2

® More research needed, including in economics to better understand trade-
offs in climate change decisions

¢ Competition for use of ocean space

What next: Climate Change Forum Il

* Where: Vestlandshuset, Bergen, 22 November 2023

* What: Focus on competing uses of ocean space (fisheries, aquaculture,
windmill parks etc.)

* Why: Increasingly, ocean space is taken over by green energy producersi.e.,
wind and waves, creating conflictual situations with other ocean user groups

matis
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14 Policy and incentives for change: Karl Gunnar Aarsather (UiT)

Karl Gunnar Aarszether is an associate professor at the University of Tromsg (UiT) - The Arctic
University of Norway. He has a vast experience in researching sustainability of fisheries and energy
transition in the seafood industry. Karl Gunnar gave in his presentation an overview of how energy
transition initiatives have been going in the Norwegian fishing fleet and the challenges faced. He
informed about investment support programmes and incentives provided by the government, giving

examples of how policy can have positive and negative incentives for energy transition.

Introduction

« The seafood sector requires a
sustainable environment
« Norway has committed to the
Paris agreement to limit global
warming to 2C
« Through agreements with the
EU Norway will reduce CO2 to
55% less than 1990 levels by

2030

- The seafood industry will have
0 adapt as well

Figure 13: Karl Gunnar Aarsaether, an associate professor at the University of Tromsg (UiT)

UiT The Arctic University of Norway

Policy and incentives for change
Reykjavik 13. September 2023

Karl GunnarAarszether
Associste professor T The Arctic University of Norway

Introduction

The seafood sector requires a
sustainable environment
Norway has committed to the

Paris agreement to limit global
warming to 2C

« Through agreements with the

EU Norway will reduce CO2 to
55% less than 1990 levels by
2030

« The seafood industry will have

to adapt as well

Agenda

+ Some background on emission reduction requirements
* The Norwegian fisheries fleet
« Current government support programs
» Some unresolved questions

o volume

j:

Length: <|m, 11.15m, 15-21m, <500m3

cargo volume 5

?+

|
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Fisheries fleet

All length classes Excluding <11m

) - . =i
Vessel year _ = M. 1l
-~ MW : }’Jﬂ@jﬁi@%

Rebuild year i
e [

Investment support programs

y * CO2 reimbursement program
« Redistributing reimbursements to
more energy efficient vessels
« «Enova» government agency
« «Electrification of Sea Transport»
+ For elimination of 10 000L fuel
- 30% - 50% of additional costs
+ «Batteries in Vessels»
« Direct support for battery propulsion
* 30% - 50% of additional costs
+ Discontinued, sl#)gonsd
approximately 10 Offshore, 240
aquaculture and 40 fisheries

21m gillnet vessel with 270kWH battery capacity.
2X 850 KW generators and 2X 325KW electric s
propuision

Investment support programs

Fuel consumption among length classes

« How much fuel can smaller
vessel save?

+ Support program is not
designed for the smaller
coastal fleet

- “Battery in vessels” was, but
is discontinued as the
technology was beginning to
enter use in the coastal fleet

20000

H

‘Source Adapted from 2] - SINTEF (2020)

* LNG powered vessels proven
ough the NOX fund
mmonia, methanol and
drogen are possible future
fuels

» Less energy dense
» More space requirement
« New handling procedures
* How does this
» Exchange/retrofit of existing ICE
» Reuse existing vessel design
* Fuel cells produce electricity
* Requires electric power
distribution on vessels
» Reduced energY density should
influence vessel design

Alternative

Summary

+ There is a need to cut emissions
also in the fisheries fleet

+ There are technologies
available that are successful in
other ocean industries

+ Support programs must be
adapted to the industry

* There are new technologies
possible alternative fuels that
can impact the structure of the
fisheries fleet

Fisheries fleet

A —

Investment support programs

+ Batteries for “easy” Share of total fuel consumption
electrification will result in

10%-15% reduction in CO2 -
+ Not every vessel in the
coastal fleet can be supported
by batteries alone
+ A solution for the ocean-going
vessels is needed

+ Alternative fuels
« Alternative power systems

E -y

Source Adapted from [2] - SINTEF (2020)

« Infrastructure for diese
established, and “easy”

« How will energy be delivered and
stored for zero/low-emission
technology

« Electric power

* Peak demand can power be delivered?
= Who will own charging infrastructure?

« How will alternative fuels be
distributed

« Will it demand more services and
infrastructure from the ports?

= Will safety requirements and handling
procedures put pressure on scarce
areas in the po

« Will this change the movement of
vessels and catches?

Thank you for your attention
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15 Policy and challenges for implementation: Hildur Hauksdottir (SFS)

Hildur Hauksdéttir is the sustainability officer at Fisheries Iceland, which is a federation of fishing vessel

owners, producers’ organisations, and other companies within the value chains of fisheries and
aquaculture. Its objective is to safeguard the interests of companies in the fisheries and aquaculture
sectors. Hildur showed how the Icelandic seafood industry has been reducing oil consumption in the
last decades and affirmed that the industry is working towards the climate goal of 55% national
reduction in emission of GHG by 2030, compared to emissions in 1990. Hildur showed that there has
been accelerated renewal of fishing vessels in recent years that are more energy efficient, and the SGS
has provided a roadmap/action proposal for how to proceed. What she also emphasized is that the
government needs to provide sufficient financial incentives for energy transition projects in the fishing

industry.
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Making of the roadmap

Leader: Olafur Marteinsson, Chair of Fisheries Iceland
Project manager: Hildur Hauksdottir

Development group: Birta Karen Tryggvadstiir, Elma Sif Enarsdéttir, Sveinn Margeirsson
Roadmap for reduction in oil consumption by Icelandic fishing vessels,

Study: Action items regarding fishing vessels are based on ,Decarbonization study for the fishing fleet in Zad RSO ps Rl SR s b

Iceland“ by DNV
Vessel technical group: Freyr Njalsson, Gudmundur Herbert Bjarnason, Gunnar Szvarsson, Kristjan
Vilhelmsson

Two workshops were held for the fishing industry and stakeholders, 70 people participated:

» .february 2023: Fishing companies -
* 20, january 2023: invited: 5 sy ol == =] ;
Agency, ane
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Action proposals for fishing vessels

AL Accelerate renewal of fishing fleet
A2, Energy efficiency

A21. Operational  measures o =

A22. Technical measures. =0
A23. Regulations and marine reasearch

e
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A.1. Accelerate renewal of fishing fleet wy

All vessels that have reached 30 years in 2030, with focus on improved energy efficiency

Assuming the typical lifetime of ships are around 30 years, 28 ships may be due for renewal by the end of 2030.
These include 11 fresh fish trawlers, 4 freezer trawlers, 6 longliners, 1 pelagic vessel and 6 smaller trawlers.

A 20% energy saving is expected when an old ship is replaced with a new one due to the choice of engine and
i i energy , hull shape, etc. Potentially, the benefits may be greater as the impact
of replacing two smaller vessels with one larger, more efficient vessel is not taken into account.

Estimated reduction until 2030: 25.000 tC02eq (5,5% from 2022)
Estimated cost of investment: Increased cost of renewal due to the best technology when it comes to energy
efficiency is estimated 160mEUR, savings estimated 6mEUR.

ibility for the i fon: Fisheries with older vessels in their fleet

‘A Energy transition s = o aaaz N u [E—

A.2 Energy efficiency
3 proposals

il =

A21. Operational me: A22. Technical measure:

Investments n anergy sficncy

A.2.2. Energy efficiency — Technical measures w

The technical measures are described in the DNV report. The measures differ by the type of vessel. Examples of actions from the DNV
report: Fleet management equipment, Battery power, Engine p testing, Trawi doors, Fishing sensors, Traw!
optimization, Engine performance testing and tuning, Energy efficient lighting system.

Shore power: To ensure that the energy needs of large trawlers in ports can be met by 2023, infrastructure and energy supplies need to be
secured. Land-based electricity has been available in Iceland for the past 50 years without major modernization or expansion.

Estimated reduction until 2030: 36.000 tCOZeq (thereof 12.000 tCO2eq due to shore power)
Estimated investment cost of fleet : 115 mEUR for technical measures, taken into account oil savings. Excluding cost of infrastructure in

ility for the implementation: Fisheries

Improvements:
1. Analyze where infrastructure is lacking in ports

Secure funding for shore connections

Ensure sufficient energy in ports at a competitive price
Investment support for technical measures

Responsibility of improvements: Government, energy companies, ports and municipalities

A.3. Drop in fuel

Using the drop in fuel for existing engines is technically possible and it results in low
investment costs.

A prerequisite for the use of drop-in fuel s that the energy meets the standards of the engine
manufacturers and that the supply of such energy is guaranteed.

Estimated reduction until 2030: 46.000 tCOZeq
Estimated yearly additional operational cost of fleet: 12 m EUR additional fuel cost per year

Improvements:

1. Ensure a sufficient supply of non-emission drop in fuel, meeting engine manufacturer standards and
European standards by 2030

2. Ensure competetive price of drop in fuel

Responsibility of improvements: Government

Action proposals for fishing vessels

Improvemen
1. Financial incentives for accelerating renewal

ity for improvements: lcelandic government

A.2.1. Energy efficiency - Operational measures
Measures in the operation of ships that have not reached their end of life in 2030

"y

Operational measures may require adopting new methods and changed behavior to further minimize energy consumption.

Operational measures may require digital technology, while most actions are related to the operation of the ship such as
reducing sailing speed and more frequent cleaning of the ship's hull and propeller. Estimations show that there are still
opportunities for better energy efficiency related to changes in ship operation and increased management of oil
consumption.

Estimated reduction until 2030: 13.000 tCO2eq
Estimated yearly operational cost of fleet: 40 million ISKin cost, yearly fuel savings estimated 500 million ISk

Improvements:
Improvements relate to the operation of the ship, where changes in its management could be considered
10 further minimize energy use

optimizing fishing activities and composition of catches to minimize time spent on the voyage. There are
some restrictions on the system and collective agreements (see A2.3).

Increased disclosure and increased restraint due to oil consumption

Responsibility of improvements: Fisheries

i : . Wy
A.2.3. Energy efficiency — Regulations and sustainability .
%
Recently there has been a repeated decline in the monitoring of fish stacks, which resultin £
increased uncertainty. There is an opportunity to increase the knowledge on the state of fish B
stocks, which may lead to less energy required for fishing and in navigating between fishing 4
areas. r

Greater optimization can also be achieved by increasing flexibility in fisheries management.

Improvements:
1. Ensure sufficient funding for marine research to carry out intensive monitoring of main fishing stocks

2. Increased fishing flexibility

Reference: DNV, Decsrbanizston sy fr the lsimdic Fing et

Responsibility of improvements: Government, Marine research institute

A.4. Energy transition

No significant reduction in emissions is expected for the year 2030.

All options for energy transition for fishing vessels today involve uncertainties in
terms of technology, safety, availability, infrastructure and the cost of ships,
machinery and energy.

Cooperation between the fishing industry and the government is essential in
this matter.

Improvements:
Financial incentives for energy transition projects in the fishing industry

Responsibility of improvements: Government

A Accelerate renewal of fishing fleet

500

A.2. Energy efficiency

A2L Operational messtres.
A22 Technical measures.

A23. Regulations and marine reasearch
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16 Panel discussions

Some of the presenters took part in panel discussions at the end of the programme. The panellists
were Kaj Portin, Karl Gunnar Aarszether, Sveinn Margeirsson, Kim Ngrby Christensen and Friederike
Ziegler. There were lively discussions in the panel and attending guests in the audience took part with

qguestions and comments.

Figure 15: Panellists sharing their views and answering questions from the audience
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17 Closing of the conference: Benedikt Arnason (Permanent Secretary
at the Icelandic Ministry of Food, Fisheries & Agriculture)

Benedikt Arnarson, the Permanent Secretary at the Icelandic Ministry of Food, Fisheries & Agriculture,
closed the conference by thanking the presenters and attendees for a very good conference. He stated
that the conference had proved once again the value of Nordic cooperation and showed that the
Nordic countries are among the most innovative and competitive countries in the world. The
conference has showed that the Nordic countries are leaders in sustainable development and energy
transition. We have come far but we still have long way to go. Fisheries are still a major contributor to
GHG emissions in the Nordic countries, but we are striving to be the best. The government of Iceland
has been taking steps in facilitating energy transition to reach the goal of 55% reduction in emissions
by 2030. A measurable goal is also that the government is aiming for that at least 10% of new small
vessels will be partially or entirely powered by electricity by 2026. The targets are ambitious, and we

are working against the clock, but the challenge demands major actions.

The conference has as well demonstrated how valuable it is for us to have a Nordic Working Group for

fisheries AG-fisk, under the auspices of the Nordic council, to instigate discussions and cooperation

when it comes to complex issues in the seafood industries.

Figure 16: Benedikt Arnarson, the Permanent Secretary at the Icelandic Ministry of Food, Fisheries & Agriculture
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Figure 17: The conference was attended by about 150 persons in total, and many more have watched the recordings on the
project webpage.
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