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Executive Summary and Irish Seafood

Sector Overview

The climate crisis is changing the world in which we live
and is impacting on all aspects of life on our planet. A
worldwide effort is underway to tackle this crisis and to
ensure that sustainability is at the centre of every human

activity.

All sectors of society are increasingly seeking to
adhere to the sustainability principles as laid down by
the United Nations Sustainable Development Goals
(SDGs) and, as part of these efforts, are striving

to achieve Net Zero carbon emissions by 2050 as
agreed by 194 countries under the 2015 United
Nations Paris agreement. It is now recognised that
achieving sustainability and implementing climate
action are essential steps to ensuring that the planet
will be able to support a growing population of more
than 8 billion people.

The fight against climate change is more evident
than ever, and food production is seen as a key
component in this struggle. Aquaculture and sea
fishing, like all human activities, contribute to and

will be highly impacted by climate change. A key
challenge for current and future generations is

to produce healthy and nutritious food in a way

that does not harm the planet. In essence, there is
recognition that human health is tightly connected to
the health of ecosystems and the environment and
that these ecosystems and the environment must be
managed sustainably to protect ourselves.

To respond to these challenges and to limit the rise
of average global temperatures to less than 1.5°C, all
sectors of society are seeking to reduce greenhouse
gas emissions. The Irish seafood sector is deeply
conscious of sustainability and the decarbonising
agenda and sees climate action and achieving Net
Zero as a primary objective in the decades to come.
The challenge for our sector is to continuously

improve the way in which we grow and catch seafood.

The opportunity is to provide the consumer with

seafood that is healthy and nutritious and in so doing,

to sustain a prosperous seafood sector that will
continue to directly employ over 8,000 people in the
coastal regions of Ireland.

This report provides a carbon baseline for the Irish
seafood sector and is an excellent starting point
on the journey to achieving Net Zero by 2050.
Decarbonising will be an enormous task, but the
benefits will be enormous too.

Carbon Footprint report of the Irish Seafood Sector

Section 1
Carbon Footprint Report

Key points

@ Overall, the Irish seafood sector is a relatively
low carbon emitting sector i.e., the sector
has a low carbon footprint. This is because
of the small size of the sector relative to
farming, energy production, transport and
other sectors of the economy, and also the
fact that Irish seafood has a low carbon
emission profile per tonne of landings.

@ Total carbon emissions for the Irish seafood
sector are 396,207 tonnes CO, eq. This
total figure covers both catch fisheries and
aquaculture segments. This represents
1.76% of emissions when compared to Irish
agriculture emissions (2017-2019 average).

© This study confirms that Irish seafood can
generally be considered a ‘low carbon food'.

© Thelrish seafood sector is diverse, and
the carbon footprint of different seafood
products varies depending on the species in
question and the methods used to cultivate
or catch these species.

@ The drivers for decarbonising the Irish
seafood sector will intensify in the future.
The main drivers for emission reduction
are (i) national obligations to achieve Net
Zero emissions by 2050, (i) maintaining
ecosystem biodiversity and sustainability, (iif)
consumer demand for low-carbon products,
and (iv) increasing fuel costs.
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About this report

The following calculated carbon emissions data
illustrates the emission or ‘carbon footprint’ of the
Irish seafood sector, focusing on ‘cradle to gate’
boundaries of the Irish seafood life cycle. The
emissions associated with Irish fishing vessels and
aquaculture are detailed further in the following
sections of the report. The figures presented in
Table 1 are the estimated total emissions for the
fisheries and aquaculture sectors. Table 1 also sets
the absolute emissions values in the context of Irish
agricultural emissions reported in the EPA’s report,
Ireland’s Provisional Greenhouse Gas Emissions
1990-2021. Ireland’s latest Greenhouse Gas (GHG)
emissions (1990-2021) are provisional figures based
on the Sustainable Energy Authority of Ireland’s

(SEAI) interim energy balance provided in June 2022.

These data are further broken down by Irish fishing
vessel emissions (catch fisheries) and aquaculture
later in the report. From these data it can be

seen that GHG emissions reduce in absolute

terms by 3% from 2017-2018 and by 13% from
2018-2019. There are many variables within the Irish
seafood and aquaculture sector which will influence
emissions. However, the significant drop from 2017
to 2019 s considered to be mostly as a result of the
reduced seafood landings in 2019 and a significant
reduction in farmed salmon production in 2018 and
2019 compared to 2017.

Combined Irish Fishing Vessels and Aquaculture Absolute Greenhouse Gas Emissions.

Absolute Absolute Absolute Three-Year

Seafood Sector Emissions

(Catch fisheries and Aquaculture)

Absolute Scope 1 and WTT Scope 3 emissions
(tonnes CO, eq.) for seafood sector

Agriculture EPA Emissions 2017-2019
(Provisional) (tonnes CO, eq.)

Irish seafood emissions data as a % compared

with Agriculture (EPA emissions data 2017- 2.04%

2019)

Emissions Emissions Emissions Average
2017

2018 2019 (2017-2019)

452,055.82 408,932.43 327,632.34 396,206.86

22,195,546.72  23,053,372.47 22,134,309.00 22,461,076.06

1.77% 1.48% 1.76%

Carbon Footprint report of the Irish Seafood Sector

Climate Change and the Seafood Sector

The clearest trend is evident in the temperature
records but there is also a trend towards more
intense and frequent rainfall. River flows are generally
increasing. Although, when more recent data for

a shorter period have been analysed, there are
indications that flows may be decreasing in the south
and east of the country. Some of the indicators of
climate change in Ireland are documented below:

Satellite observations indicate that the
sea level around Ireland has risen by
approximately 2-3 mm per year since the
early 1990s.

The average sea surface temperature
measured at Malin Head was 0.47°C higher
over the last 10 years compared with the
period 1981-2010.

Measurements in the surface waters to the
west of Ireland between 1991 and 2013
indicate an increase in ocean acidity that is
comparable to the rate of change in other
global ocean time series.

Observations of some potentially harmful
phytoplankton species since 1990 show an
expansion of their growth season, with their
presence being observed in almost all winter
months since 2010.

These changes are reflected in ecosystem
alterations, with increases in the growing season,
and greater numbers of warm water aquatic species
being evident in Ireland and its surrounding waters
(Cémaro Garcfa and Dwyer, 2021). However, climate
change impacts are projected to increase in the
coming decades and during the rest of this century.
Uncertainties remain in relation to the magnitude
and extent of these impacts, particularly during the
second half of the century. The greatest uncertainty
lies in how effective global actions will be in reducing
GHG emissions.

Predicted negative changes for Ireland (from the
Environmental Protection Agency Climate Change
Research Programme, especially Flood et al,, 2020
and the Agriculture, Forestry and Seafood Climate
Change Sectoral Adaptation Plan) include:

Increase in the pace of sea-level rise.
More intense storms and rainfall events.

Increased likelihood and magnitude of river and
coastal flooding; increased storm surges.

Changes in sea temperatures exceeding the
tolerance limits of species.

Changes in freshwater temperatures, dissolved
oxygen and river flows with possible negative
consequences for fish growth and survival and
knock-on impacts in estuaries.

Increases in ocean acidity in Irish waters (with
implications for shell-forming organisms).

Further changes in the distribution and abundance
of harmful algal species in Irish waters with
implications for finfish and shellfish aquaculture.
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Changes in the distribution and abundance of
pathogenic bacteria within Irish waters with
implications for finfish and shellfish aquaculture.

Potential lack of access to freshwater and other
resources.

The Department of Agriculture Fisheries and the
Marine’s (DAFM) Agriculture, Forestry and Seafood
Climate Change Sectoral Adaptation Plan was
published in 2019 (DAFM, 2019). This establishes the
projected changes in climate, focussing on those
identified as most likely to impact the agriculture,
forestry, and seafood sectors.

3 ﬁ’
[
|

In October 2020 the Department of the Environment,

Climate and Communications (DECC) committed
Ireland to move to a climate-resilient and climate
neutral economy by 2050, through Ireland’s Climate
Action and Low Carbon Development (Amendment)
Bill 2020. This commits to a 7% average yearly
reduction in overall greenhouse gas emissions over
the next decade and achieving Net-Zero carbon
emissions by 2050. In November 2021 the DECC
published the Irish National Climate Action Plan 2021
which sets out how the country will achieve the
average 7% annual reduction in emissions.

H

=

Section 2:

The Irish fishing fleet is a relatively low
GHG emission sector. The fishing sector
contributes 83.5 % of total seafood GHG
emissions and is 1.47% when compared
to Irish agriculture emissions (2017-2019
average).

The pelagic fishing fleet has a particularly
low carbon footprint. The GHG emissions for
RSW caught Atlantic mackerel are 0.23 tCO,
eq./t landings.

In fishing, over 90% of GHG emissions are
related to the combustion of diesel aboard
vessels.

The carbon footprint of seabed trawler
fisheries is higher than that of pelagic
fisheries (on a per tonne of landing basis).
Seabed trawling increases load on engines
and therefore increases GHG emissions.

Innovations in areas such as net design and
fish finding technologies will serve to reduce

carbon footprints through more targeted and

selective fishing effort.

Carbon Footprint report of the Irish Seafood Sector

An absolute GHG value was calculated for all Irish
fishing vessels registered for 2017, 2018 and

2019. This absolute GHG value (330,888 tCO, eq)
was calculated by scaling up the emissions data
obtained from a sample of the fishing fleet. For each
year 2017-2019 inclusive (Table 2), emissions are
presented as combustion only (Scope 1 emissions of
the vessel associated with combustion of the marine
diesel) and also combustion and Well-To-Tank (WTT)
emissions (well-to-tank includes all GHG emissions
from the production, transportation, transformation
and distribution of the fuel used to power the vessel,
l.e., Scope 3 emissions).

There was a 4.2% increase in emissions from 2017
to 2018. However, following this there was a 22.5%
emissions reduction from 2018 to 2019. Overall,
there is an absolute emission reduction of 25.8%
from 2017 to 2019. A breakdown of emissions is
provided below, further detailing the emissions
profile of the Irish seafood sector. As the emission
calculations are based on sample data from the
industry this may have affected the results.

Irish fishing fleet (active) absolute greenhouse gas emissions (tCO, eq) 2017-2019.

IF Absolute Absolute Absolute Three-Year
I._ A Irish Fishing Vessels Emissions* Emissions Emissions Emissions Average
ﬂ‘ 2017 2018 2019 (2017-2019)
-
TR
G Scope 1 (combustion only) (tCO, eq.) 298,883 286,764 222,158 269,269
Scope 1 + WTT Scope 3 emissions (tCO, eq.) 367,740 352,134 272,788 330,888

*Fuel only covering »97% of Vessel GWP Impact and incorporating vessel ‘activity factor’.
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Irish Fishing Fleet Overview

This report sees the development of a GHG baseline
for the Irish fishing fleet based on available data
and a representative sampling approach of the Irish
fishing fleet. Data on the Irish fishing fleet split by
vessel segment was sourced within Bord lascaigh
Mhara (BIM) and covers the period 2017-2019. A
review of the Irish fishing fleet was conducted to
provide a representative average of vessel landings
and associated emissions and are in line with the
project’s Life Cycle Assessment (LCA) component.
The LCA analysis covered a three-year period to
provide a representative average as per PAS 2050-2
requirements.

The European Commission’s EU MAP establishes a
European Community framework for the collection,
management and use of data in the fisheries sector
and support for scientific advice regarding the
Common Fisheries Policy (CFP). BIM collated and
provided the Irish fishing vessel data relevant to this
project’s scope. Data for 2020 was excluded by the
study. It was considered that 2020 data may not

be complete for use at the outset of the project
and is likely to be atypical given Covid-19 impacts
on operations and markets. For the purpose of this
study the Irish fishing fleet was aggregated into the
segments shown in Table 3.

Number of registered Irish fishing vessels (active and inactive) by segment between 2017-2018.

Vessel Segment Type 2017 2018 2019

Beamer

Freezer 59 62 57 59
Hake Gillnetters 9 11 11 10
Potter 0-12m 800 840 867 836
Prawns and Whitefish 12-18m 41 45 41 42
Prawns and Whitefish 18-24m 33 35 30 33
Prawns and Whitefish 24-40m 24 25 27 25
Seiners 9 9 9 9
Refrigerated seawater vessels (RSW) 23 23 23 23
Other* 942 985 868 931
Aquaculture** 97 100 91 96
Total 2,051 2,150 2,038 2,080
Total excluding aquaculture 1,954 2,050 1,947 1,984
Vessels number sampled 226 140 169 178
Sample % 12% 7% 9% 9%

* The ‘Other’ segment is made up of 26 small distinct segments.
** Aquaculture vessels were excluded from the totals and are considered in the aquaculture report section.
The methodology used is outlined in the supplementary information accompanying this report.

Section 3;

Key points

Irish fishing vessel sample data analysed
between 2017-2019 - which included both
energy costs and tonnes of fish landed -
gives an average emissions figure of 1.03
tCO, eq./t fish landed. This figure is well
below the global seafood average of 1.7 tCO,
eq./t fish landed.

The calculated average of 1.03 tCO, eq./t
fish landed is low compared to emissions
associated with equivalent quantities of
meat and dairy products.

Fuel usage per tonne of landing is in the
same range as other European fishery fleets.

Patterns seen in international fleets are
also seen in the Irish fleet. For example, the
Irish refrigerated seawater (RSW) pelagic
fleet is the most efficient in terms of carbon
emissions per tonne of landings.

Carbon Footprint report of the Irish Seafood Sector

An absolute GHG emission value was calculated
during this project for all Irish fishing vessels
registered in for 2017, 2018 and 2019. This absolute
GHG emissions value was calculated by scaling

up the emissions data obtained within the fleet
segment vessel sampled based on the total number
of active vessels per segment category. In Table 2,
for each year 2017-2019 inclusive, emissions are
presented. As combustion only (scope 1 emissions of
the vessel associated with combustion of the marine
diesel) and also WTT emissions (Scope 3, well-to-
tank includes all GHG emissions from the production,
transportation, transformation, and distribution of
the fuel used to power the vessel).

Normalised Irish Fishing Vessel
Greenhouse Gas Emissions by total
fleet sampled

Irish fishing vessel sample data analysed between
2017-2019 which included both energy costs and
tonnes of fish landed provided an average of 1.03
tCO; eq./tonne fish landed. Each sample reference
point included both an energy cost (subsequently
converted into an emissions value) and a tonnes
fish landed value for a particular vessel. Some
vessels provided reference points across more than
one year. Sample reference points covered only
2017-2019 inclusive. The sample reference points
totalled 218,148 tonnes fish landed and 224,218
tCO; eq. emissions associated with marine diesel
use (combustion emissions only). Extending the
calculation to include the sum of tonnes CO, eq. WTT
Scope 3 emissions, gives an average of 1.26 tCO,
eq./tonne fish landed.
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Average tCO, eq./tonne of fish landed per fleet segment

Table 4 and Figure 1 illustrate the emissions by vessel segment using the methodology and sampling
approach outlined in Section 1.

Table 4: Average tonnes CO, eq. emitted by an average vessel per tonne of fish landed, presented by
vessel segment.

Vessel Segment Average tCO; eq. Average Tonnes Emissions per tonnes of

fish landed (tCO; eq./t)

Scope 1 per Landed per

vessel vessel (2017-2019)
Freezer Trawlers 1,282.07 247.87 517
Beamer 930.34 221.68 4.20
Hake Gillnetters 483.74 152.76 3.17
*Other 429.01 181.91 3.07
Prawns and Whitefish 12-18m Trawlers 312.84 106.43 2.94
Prawns and Whitefish 18-24m Trawlers 966.67 469.43 2.06
Seiners 521.67 332.22 1.57
Prawns and Whitefish 24-40m Trawlers 1516.87 988.17 1.54
Potter 0-12m 46.62 35.03 1.33
RSW Pelagic 1421.14 6058.67 0.23

* Average tCO, calculated by segment and summed up to a general ‘Other’ category.

Table 4 above shows that the RSW pelagic fleet is the most efficient in terms of carbon emissions per tonne of
landings. Freezer trawlers are not as efficient in carbon emission terms. Figure 1 is a graphical representation
of the Table 4 data and shows the different Carbon emission profiles in the Irish fleet segments. It should be
noted that these patterns are seen in international fleets and that these emissions are at the lower end when
compared to farming.

Carbon Footprint report of the Irish Seafood Sector 15

Tonnes CO; eq./tonne of fish landed (2017-2019 average) by Vessel Segment
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Figure 1: Average tonnes CO, eq. emitted by a vessel per tonne of fish landed, by vessel segment.

A recent study on global GHG emissions and fuel

use by fishing, estimated that, to land 1 kg of fish (or
invertebrates), 2.2 kg CO, eq. were emitted (Parker et
al, 2018). Within that study they also demonstrated
regional differences in fuel use and emissions. Latin
America had the lowest use of fuel (235 L/t) and
emissions (1 kg CO, eq./kg), while China had the highest
(809 L/tand 3.7 kg CO, eq./kg). These relatively

large differences in fuel and emissions were driven by
numerous factors associated with the species being
targeted. For example, in Latin America the primary
species caught was the Peruvian anchoveta, which
due to its abundance and shoaling nature, requires a
low input of fuel to catch. The higher fuel usage and
emissions for China, were due to therr targeting of
crustaceans, as these have a lower stock density and
require greater effort to catch. The Parker study also
estimated the average global emissions for different
fishing segments, with pelagic fish (<30 cm) being the
most efficient at 0.2 kg CO, eq./kg, pelagic fish (>30
cm) at 1.9 kg CO, eq./kg, and crustaceans at the higher
end at 7.9 kg CO, eq./kg.

Itis important to contextualise these figures with global
catch as, while crustaceans had higher emissions, they
contributed less than 6% of total catch and the pelagic
categories accounted for 47% of global catch. The

Irish fleet performs well in the context of global fleet
emissions. Itis at the lower end of the emission profiles,
as reported by Parker et al, (2018)

» The calculated average of 1.03 tCO, eq./tonne of
Irish landed is low when compared to other animal
proteins (Figure 2). Beef and lamb are known to have
significant carbon emissions. Wild caught seafood,
on the other hand, has emissions that are only a
fraction of farmed livestock. This is primarily because
farm animals emit methane as part of their digestive
process (i.e., enteric fermentation).
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« This study focuses on the carbon footprint of a tonne of landed fish (tCO, eq./tonne). Landed fish at port,
obviously include bones and viscera that are subsequently removed via processing. Therefore, a fillet of fish

would seem more comparable to a steak for example: One approach to solving this ‘compare’ problem is to use
conversion factors. However, conversion factors vary depending on the fish species in question, but an average
conversion factor of 2.7 for live weight of fish is common. However, even when these conversions are applied, the
carbon emissions from fish products remain significantly lower than those of land-based animal protein. Figure 2
shows a comparison of carbon emissions across different food types. Meat, dairy and lamb display relatively high
emissions in this context, while wild caught seafood is at the lower end of the range.

Food: Greenhouse gas emissions across the supply chain

Emissions are measured in carbon dioxide equivalents (CO; eq). This means non-CO, gases are weighted by the amount

of warming they cause over a 100-year timescale.

Beef (beef herd) 16 kg 39 kg I| 60 kg
Lamb and Mutton Il 25ke
Cheese [IEIS: 13 kg | 21 kg

Beef (dairy herd) [T 21 kg
Shrimps (farmed) _l 12 kg
Pig Meat _|| 7.2kg
Poultry Meat | 6.1 kg

Fish (farmed) [ 5.1 kg

M Land use change

Eges | 45kg M Farm
rRice M 4kg I Animal Feed
Processing
Milk 2.8k
! -” & I Transport
WheatandRye M| 1.4kg Retail
Tomatoes . l.4kg M Packaging
Potatoes | 0.3kg
Root Vegetables | 0.3kg
Nuts || 0.2kg
Okg 10 kg 20 kg 30 kg 50 kg 60 kg

Source: Poore, J.,, and Nemecek, T. (2018). Reducing food's environmental impacts through producers and consumers.

Science.

Note: Greenhouse gases are weighted by their global warming potential value (GWP100). GWP100 measures the relative

warming impact of one module of a greenhouse gas, relative to carbon dioxide, over 100 years.

Figure 2: Greenhouse gas emissions of different foods (Adapted from Poore and Nemecek, 2018).

Irish fish landing emissions and com

Tydemers et al, (2006) estimated a global seafood
average of 1.7 tCO, eq./t, so 1.03 tCO, eq./t for
Ireland is below the global average. This is expected
given the large proportion of Irish catch coming

from Ireland’s pelagic fisheries and the low carbon
emitting (per tonne of landing) RSW segment. Greer
et al, (2019) report emission intensity per tonne of
catch in European fisheries to average 1.1 tCO, eq./t.
The slight difference between Irish and European
values, could be the result of different catch profiles,
including the dominance of pelagic catches.

Carbon Footprint report of the Irish Seafood Sector 17

paring to other fishing fleets

The results for the ‘seiner’ segment are similar to
those of the RSW fleet segment.

Parker and Tydemers (2014) shows the variation
between fleets with different target species and
gears (Figure 3 below). In terms of days fished, Irish
fishing effort is dominated by demersal prawn and
whitefish fisheries, and there are significant dredge
fisheries for scallops. A higher fuel intensity for

the Irish fleet would result if metrics such as CO,
equivalent per fishing per day or per kW hour were
applied.

(@ .
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— L] L]
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> : -'
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5 : :
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o ' * '
2] — i
% 2000 1 !
i L 1]
2 —_ . :
1000 . e — : n " — :
0
Small Finfish Molluscs Salmonids Large Flatfish Crustaceans
Pelagics Pelagics
Target Species Class
(b) H '
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— - - H '
L Ly L] :
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> .
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g H
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)] i — [
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* boxes represent 25th and 75th percentiles. Dots denote outliers. Graph is truncated at 6,000l but some values for

crustacean fisheries are higher.

Figure 3: Median and range of fuel use intensity (FUI) records by (a) species and (b) gear type

(source: Parker and Tydemers, 2014)*
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Freezer Fleet

The average emissions per tonne landed for this
segment was calculated to be 5.17 tCO, eq./t of fish
landed annual average (2017-2019). The minimum
sample value was calculated as 2.4 tCO, eq./t, and
the maximum 10.75 tCO, eq./t.

The Freezer trawler fleet comprises around 60
vessels, made up of vessels mostly in the size range
22-27 m with an average tonnage of 214 GT and
engine power of 500 kW. They fish around 250 days
per year and the vessels have an average age of 26
years with several new vessels entering the fleet in
the last 5 years. This fleet exhibits the highest fuel

use/emissions per tonne of seafood landed in Ireland.

These higher emissions can partially be explained by
the additional energy/fuel expended in the primary
processing (i.e., cleaning, grading, boxing, freezing)
of the catch. No other fishing segment processes to
this level at sea.

These vessels use bottom towed gear and target
Nephrops, which show relatively high Fuel Use
Intensity (FUI) compared to other targeted species
groups. The difference between the Irish freezer
segment and the prawn/whitefish segments

is striking given that they operate similar gears
(demersal stern trawlers - mostly twin-rig with

two nets or quad-rigged with four nets). Their high
FUI may be due to the more targeted nature of

the fishery and the ability to operate longer trips
(freezing prawns at sea over longer fishing trips
(typically 8-10 days) rather than a more mixed catch
by prawn/whitefish vessels. It may also be due to the
fishing locations; the frozen at sea market favours
the larger sized prawns found at the Porcupine bank
and so relatively more fuel may be spent steaming.
Deep water fishing also takes a lot longer to haul
gear and will require more fuel for this exercise.

The contribution of freezer units to the overall vessel
energy demands requires deeper investigation as
refrigeration/fuel use data was not available for

this study. Feedback from skippers suggest the

blast freezers account for circa 5% to 10% of fuel
used. This proportion is significant, if accurate, and
investigating more efficient freezing options could
make economic as well as environmental sense.

Beamer

The average emissions per tonne landed for this
segment was calculated to be 4.20 tCO, eq./t of fish
landed annual average (2017-2019). The minimum
value was calculated as 1.40 tCO, eq./t, and the
maximum 8 tCO, eq./t.

The Beam trawl fleet comprises around 14 vessels,
made up of vessels mostly in the size range 24-28

m with an average tonnage of 111 GT and engine
power of 271 kW. The engine power of most of these
vessels is restricted to 221 kW under EU and national
fleet policy. The beam trawl fleet fish, on average,
around 220 days per year and the vessels have

an average age of 32 years. No new vessels have
entered this fleet segment in the last 10 years.

Beam trawlers use heavy bottom trawl gear
comprising short nets stretched across a rigid beam
that runs on sleds at each end. Heavy ‘tickler chains’
and chain mats are used to move fish out of the
sediment. Traditionally, beam trawling is considered
one of the most fuel-intensive fishing methods, but
this segment has remained economically viable as
the vessels target high value flatfish species such
as sole, turbot and megrim as well as anglerfish

and rays. Consequently, they are highly impacted by
fuel price increases, and given their age and general
design are not easily converted to other forms of
more fuel-efficient fishing methods.

Hake Gillnetters

The average emissions per tonne landed for this
segment was calculated to be 3.17 tCO, eq./t of fish
landed annual average (2017-2019). The minimum
value was calculated as 1.71 tCO, eq./t, and the
maximum 12.43 tCO, eq./t.

The hake gillnet fleet comprises around 10 vessels,
made up of vessels across a wide size range from
12-27 m and with an average tonnage of 53 GT and
engine power of 184 kW. The hake gillnet fleet fish
around 150 days per year, working 3-10-day trips.
The vessels have an average age of 31 years. No
new vessels have entered this fleet segment in the
last 10 years although several modern second-hand
smaller vessels have been brought in as replacement
vessels.

Gillnets are classified as static gears, which intuitively
should be less fuel intensive than towed gear such
as that used by prawn and whitefish trawlers. It is
therefore surprising to see it placed above some of
the demersal trawl segments. However, the gillnet
fleet is made up of a mixture of small purpose

built 12-14 m vessels as well as several converted
trawlers that are over-powered for gillnetting and

so use more fuel in steaming than would normally

be required by purpose-built vessels. This may also

in part be data-driven (a relatively small sampl