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Bruxelles, ARCS 62,013) éo] 3dz

Bloom

Frédéric Le Manach

Rue du Faubourg 61 Saint Denis
75010 Paris

France

fredericlemanach@bloomassociation.org

Monsieur,

Je me réfere a votre plainte du 2/10/2017 concernant le non-respect par les Pays-Bas de
la 1égislation de I'UE en matiére de péche utilisant le courant électrique, enregistrée sous
la référence CHAP (2017)03012. Vous avez été informé par lettre du 13/04/18 que votre
plainte avait été transférée vers I’application EU Pilot sous la référence EUP (2018)9298,
afin de permettre un échange informel d'informations entre les services de la Commission
et 'Etat membre concerné sur des questions liées au non-respect éventuel du droit de
I'UE.

La présente lettre a pour objet de vous informer que, suite & cet échange d'informations,
les services de la Commission ont cldturé I’EU Pilot et ils ont l'intention de proposer a la
Commission l'ouverture d'une procédure formelle d'infraction contre les Pays-Bas. Il est
finalement au Collége des Commissaires a décider d’ouvrir ou de ne pas ouvrir une telle
procédure. Si une telle procédure est ouverte, une lettre de mise en demeure sera adressee
a I'Etat membre.

Le dossier est traité par la DG MARE, que vous pouvez contacter par courtier

électronique a I’adresse suivante: MARE-CHAP@ec.europa.eu.

Veuillez agréer, Monsieur, 1’expression de ma considération distinguge. -

_,/z
Valérie TANKINK
Chef d'unité

Commission européenne, 1049 Bruxelles, BELGIQUE - Tél. +32 22991111
Bureau: J-99 05/060 O Tél. ligne directe +32 229 87430
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Affaires générales et ressources

il ta Affaires juridiques

Bruxelles,
MARE.E.4/MIB/

Association BLOOM

Mr Flavian KULAWIK

62 bis Avenue Parmentier

chez OXFAM

75011 Paris

France
flavienkulawik@bloomassociation.org

Association BLOOM

Mr Frédéric LE MANACH

Rue du faubourg 61 Saint Denis

75010 Paris

France
fredericlemanach@bloomassociation.org

Objet: Vos plaintes CHAP(2017)03012 et CHAP(2019)02717 pour non-
respect par les Pays-Bas de la législation de I'UE en matiere de péche
utilisant le courant électrique (réglement (CE) n° 850/98 remplacé
par le reglement (UE) n° 2019/1241)

Messieurs,

Je me réfere a vos plaintes enregistrées sous les numéros mentionnés en objet.

La plainte CHAP(2017)03012 porte sur le non-respect par les Pays-Bas de certaines
dispositions en matic¢re de péche utilisant le courant €lectrique, prévues dans le réglement
n° 850/98 du Conseil'. Comme vous le savez, ce réglement a été remplacé par le
réglement (UE) n° 2019/12417 (ci-aprés « réglement mesures techniques »), qui est entré

Reéglement (CE) n° 850/98 du Conseil du 30 mars 1998 visant a la conservation des ressources de
péche par le biais de mesures techniques de protection des juvéniles d'organismes marins (JO L 125 du
27.04.1998 p. 0001 — 0036)

Réglement (UE) n°® 2019/1241 du Parlement européen et du Conseil du 20 juin 2019 relatif a la
conservation des ressources halieutiques et a la protection des écosystémes marins par des mesures
techniques, modifiant les réglements (CE) n° 2019/2006 et (CE) n° 1224/2009 du Conseil et les

Commission européenne, 1049 Bruxelles, BELGIQUE - Tél. +32 229-91111
Bureau: J-99 05/060 - T¢l. ligne directe +32 229 87430
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en vigueur le 14 aoGt 2019. L’examen de cette plainte s’est dés lors poursuivi a la
lumiére des nouvelles dispositions du réglement mesures techniques. Etant donné que,
par la suite, votre association a introduit une deuxiéme plainte (CHAP(2019)02717)
portant sur le méme sujet mais basée sur le nouveau reéglement mesures techniques,
I’analyse qui suit est donc pertinente pour les deux plaintes en question.

Dans la plainte CHAP(2019)02717, vous estimez que les Pays-Bas ont manqué aux
obligations prévues par le réglement mesures techniques, en particulier celles portant sur
I’utilisation de chalut associé au courant électrique impulsionnel prévues a I’annexe V
partie D et a I’article 25, 1°, point f) de ce réglement.

Concrétement, vous estimez que le nombre d’autorisations délivrées par les Pays-Bas
permettant ’utilisation de courant €lectrique impulsionnel dépasse la limite de 5% de la
flotte de chalutiers a perche permise par I’annexe V partie D du réglement mesures
techniques, étant donné que 5% de la flotte néerlandaise de chalutiers a perche
correspondraient a 15 bateaux alors que les autorités des Pays-Bas ont délivré 22
autorisations a ce titre.

Par ailleurs, vous estimez que les 42 autorisations accordées par les autorités
néerlandaises au titre de la recherche scientifique n’ont pas respecté les conditions
prévues a ’article 25, 1°, point f) du réglement mesures techniques qui requiert la mise
en place d’un protocole scientifique spécifique s’inscrivant dans un plan de recherche
scientifique examiné et validé par le CIEM ou le CSTEP, ainsi qu’un systéme de suivi,
de contrdle et d’évaluation approprié.

Ainsi que nous avons eu 1’occasion de vous informer dans notre courrier du 24 septembre
2019°, les questions que vous soulevez dans votre plainte concernent des sujets pour
lesquels nous avions déja ouvert une procédure EU Pilot (EUP(2019)9494) en vue de
demander des informations complémentaires aux autorités néerlandaises.

Suite a un échange approfondi avec les autorités concernées et a la lumiere des
informations détaillées recueillies dans le cadre de cette affaire, les services de la
Commission sont en mesure de vous informer de ce qui suit :

1 A I’heure actuelle, le nombre total d’autorisations de péche délivrées par les
Pays-Bas permettant 1’utilisation de courant électrique impulsionnel n’est plus
que de 22.

2 Aucune autorisation au titre de la recherche scientifique au sens de 1’article

25, 1°, point f) du réglement mesures techniques n’est actuellement accordée
par les Pays-Bas.

3 Ainsi, les 22 autorisations de péche actuellement accordées par les Pays-Bas
ont été délivrées au titre de 1’annexe V partie D du réglement mesures
techniques, selon laquelle 5 % au maximum de la flotte de chalutiers a perche
de chaque Etat membre a recours au chalut associé au courant électrique
impulsionnel.

Vu le nombre de chalutiers a perche actuellement enregistrés dans la flotte
néerlandaise, les services de la Commission sont d’avis que cette regle

réglements (UE) n° 1380/2013, (UE) 2016/1139, (UE) 2018/973, (UE) 2019/472 et (UE) 2019/1022
du Parlement européen et du Conseil, et abrogeant les réglements (CE) n° 894/97, (CE) n° 850/98,
(CE) n° 2549/2000, (CE) n° 254/2002, (CE) n® 812/2004 et (CE) n° 2187/2005 du Conseil, JO L 198
du 25.7.2019, p. 105.

3 Lettre avec référence Ares(2019)5935902
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implique pour les Pays-Bas que 15 chalutiers a perche au maximum peuvent
simultanément utiliser le chalut associ¢ au courant électrique impulsionnel.
Dans ce contexte, nous avons obtenu les assurances nécessaires de la part de
cet Etat membre qu’un systéme serait mis en ceuvre incessamment,
garantissant que pas plus de 15 chalutiers a perche utilisant le courant
¢lectrique impulsionnel ne seraient autorisés a opérer simultanément. Cela
signifie que 7 chalutiers a perche ne seront pas autorisés a pécher avec un
chalut a impulsions ¢€lectriques pendant des périodes données, dliment fixées
dans leur autorisation de péche respective. De 1’avis des services de la
Commission, ce systeme permettra de respecter pleinement la limite de 5%
prévue a I’annexe V partie D du réglement mesures techniques.

Les services de la Commission ont également demandé aux autorités
néerlandaises de mettre en place les controles nécessaires afin de faire
respecter les nouvelles exigences inscrites dans les autorisations de péche, et
de leur en faire rapport.

En conséquence, au vu des mesures envisagées par les Pays-Bas et des assurances que
nous avons obtenues de la part de ces autorités sur la mise en ceuvre effective desdites
mesures a court terme, nous considérons qu’il n’y a plus de motif pour poursuivre cette
affaire.

Dans ces circonstances, je souhaite vous informer que nous avons l'intention de classer
vos plaintes mentionnées en objet. Toutefois, si vous disposez de nouvelles informations
susceptibles d'étre pertinentes pour le réexamen de votre dossier, je vous invite a prendre
contact avec nous (MARE-CHAP@ec.curopa.eu) dans un délai de quatre semaines a
compter de la présente lettre, délai a l'issue duquel 1'affaire pourrait étre classée.

Je vous prie d'agréer, Messieurs, I'expression de mes salutations distinguées.

Valérie TANKINK
Chef d’unité

3
& signé par voie électronique le 29/07/2020 16:15 (UTC+02) conformément a I'article 4.2 (Validité des documents électroniques) de la décision 2004/563 de la Commission
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ICES Report WGELECTRA 2018
17 -19 April 2018

of pulse effort into areas with historical fishing effort from other fisheries, it is likely
that there will be competition issues in these regions.

Discussion

The transition from traditional beam trawls to pulse trawls in the sole fishery has
considerably improved the selectivity of the fishery. The landings efficiency for sole
has increased by about 30%; assuming the effect on landed and discarded components
of the catch has been the same, and the catch sorting process has remained constant,
then this can be described as a 30% increase in catch efficiency. The landings efficiency
for plaice has decreased by about 40%, this can be viewed as a 40% reduction in plaice
catch efficiency assuming the discard rate and catch sorting has been constant. The
change in species selectivity is likely due to the difference in the cramp response
between fish species. The pulse stimulus causes a cramp response that immobilises the
fish, but only sole will bend in a U-shape which not only immobilises the fish but makes
it also more accessible to the gear. The lower catch efficiency of the pulse trawl for
plaice and other fish species is partly due to the lower towing speed (-22%), although
it is also lower per unit swept area, suggesting that some of the immobilised fish will
pass underneath the ground rope and will not be caught.

The higher catch efficiency of the pulse traw for sole implies that the sole quota can be
caghE i less Shing Hme than with Ehe Eradifon Beam W], Indccd the proportion

of fishing effort with the pulse trawl fleet decreased by 9% between 2009 and 2017,
while the fleet’s share of the Dutch quota increased by 27%.

The higher catch efficiency for sole does not necessarily imply an increased risk of
overexploitation because the sole fishery will be constrained by the sole quota. As the
landing efficiency for other species is lower, one would expect that fishers will deploy
the more efficient traditional beam trawl or twin trawl to target other species such as
plaice, ! "#$%&#r shrimps. Indeed, pulse licence holders did not all deploy the pulse
trawl throughout the year but temporarily switched to other gear, such as large meshed
traditional beam trawl or otter (twin) trawl, to target plaice, shrimp trawls to target
shrimp, or otter (twin) trawl to target ! "#$%&#'

The available evidence on the size selectivity of the pulse trawl is inconclusive. The
available comparative fishing experiments do not support the conclusion of van
Marlen "()*+ (2014) that pulse trawls are less efficient in catching undersized sole and
plaice. Nevertheless, we expect that the pulse trawl will catch less discards per unit of
sole than the traditional beam trawl because of the difference in species selectivity. This
inference is supported by the results of the discard monitoring. The discard monitoring
results, however, cannot be considered to provide definitive proof as the difference in
the discard catch rate between commercial trips will not only be affected by differences
in selectivity but also by differences in the abundance and species composition on the
fishing grounds.

The analysis of the distribution patterns of the traditional beam trawl and the pulse
trawl revealed that pulse trawl fishing has increased locally, such as in areas off the
Thames estuary and along the Belgium coast. The change in spatial distribution is
related to the lighter weight of the pulse trawl which can be used on softer grounds
than the traditional beam trawl. The change in distribution, and the subsequent
increase in fishing intensity in areas where beam trawling was rare, may have resulted

in an increased competition with other fishers. [ThiSificfeaseédicommpetitichissupported
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Ecological impact of pulse trawling

The electric current released by the pulse can affect all
the fauna that come into contact with it; but these
effects differ according to conditions and species.

The way in which fish, sharks, and benthos respond to
pulse trawling varies from one species to another.
The following effects have been studied in laboratories
and/or at sea:

Seabed disturbance - the pulse trawl is lighter than the
traditional beam trawl, so it does not penetrate as deeply
into the seabed. In addition, as the fishing speed of pulse
trawlers is slower, the trawled distance per hour is shorter
and the overall fished surface is smaller.

Benthos - laboratory testing revealed that pulse trawling
has only minor effects on the mortality of different benthic
species. This may well explain why the direct morality
rates for remaining benthos are lower after pulse trawling
than after traditional beam trawling. Laboratory tests did,
however, show that sandworms, crabs, and clams have
reduced chances of survival after contact with an electric
field similar to the one used in pulse trawling.

Cod with vertebral fractures - cod with vertebral
fractures are not uncommon in pulse trawling. Laboratory
tests also showed that the risk of vertebral fractures in
adult cod is greater in pulse trawling.

The project “Kenniskringen visserij” is financed by the
European Fisheries Fund - Investment in sustainable
fisheries.

Pictures: Wouter Jan Strietman, Kees Taal, Floor Quirijns
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Wageningen UR

. Zaalmink

1(0)320 29 35 30
wim.zaalmink@wur.nl
ww.wageningenUR.nl/lei

Sharks and rays - very few effects have been
ascertained so far for sharks and rays. A laboratory study
indicated that cat sharks suffered no injuries from pulse
trawling.

Possible effects on the electric sense of sharks and rays
are currently being explored.

Survival chances of plaice and sole discards - tests
at sea have shown that pulse trawlers inflict less injury
on the caught fish than traditional beam trawlers. The
superior quality of the fish caught by pulse trawling might
enhance the survival chances of plaice and sole. This
theory is, however, still to be researched.

Sources

Quirijns, F.J., Strietman, W.J., Marlen, B. van, Rasenberg,
M., 2013. Platvis pulsvisserij, Resultaten onderzoek en
kennisleemtes. IMARES rapport C193/13.

Rasenberg, M., Van Overzee, H., Quirijns, F., Warmerdam,
M., Van Os, B., Rink, G., 2013. Monitoring catches in the
pulse fishery. IMARES rapport C122/13.

Taal, C., M.N.J. Turenhout, J.A.E. Oostenbrugge,

R. Beukers en A.J. Klok, Visserij in cijfers 2013. Internet
publication <www.visserijincijfers.nl>.

Pulse trawl
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Background

Since 2009, more and more Dutch fishers have been
switching from traditional beam trawling to pulse trawling.
Beam trawling works by dragging tickler chains across the
seabed to startle the fish and make them leap into the
net. The most commonly used pulse trawling techniques
are pulskor (pulse trawl) and pulswing (pulse wing). Both
are based on a system which emits short electric pulses
on a part of the seabed. This makes the muscles of the
fish contract, whereupon the fish detach from the seabed
and land in the net. The energy requirements for pulse
trawling are lower than for traditional beam trawling,
because the equipment is lighter, the speed is slower, and
resistance is weaker since there is less contact with the
seabed. Less fuel is needed to operate the equipment,
making the entire process more economical.

Pulse trawling, a relatively new technology, is raising
many questions about sustainability and economic
feasibility, and has led to a large body of research in
recent decades. This factsheet summarises the latest
information on catches, discards, ecosystem effects,
and economic viability in relation to the use of pulse
trawling in flatfish fishing.

Policy and dispensations

So far (as at 2014), the use of electricity for fishing has
been banned in the EU (EU Regulation 850/98). Since
2007, however, 5% of the beam trawl fleet of all Member
States has had temporary dispensation in the southern
North Sea. Accordingly, a few Dutch fishers have been
using pulse technology since 2009. A part of the Dutch
flatfish fleet currently have a dispensation; 42 vessels in
2013. The Dutch flatfish sector was granted dispensation
for another 42 vessels in 2014. Sector representatives
do not expect all these dispensations granted in 2014
to be used, given that the heavy investments involved
in making the necessary adaptations to the vessels
must first be shown to be financially feasible. Moreover,
adequate sole quotas are needed, as larger quantities
of sole are caught in pulse trawling. The sole quotas

for the Netherlands are too low at present to allow all
flatfish vessels to fish sole with pulse technology.

")5u|se trawling compared with beam

ling

12, fishing with pulse technique delivered better

t results than fishing with the traditional beam trawl
ique (Table 1): a net profit of 11 euros was realised
ery 100 euros earned from pulse trawling, whereas
oss of 7 euros was sustained for every 100 euros
ned from beam trawling. The difference is explained by
act that the total costs are lower for pulse trawling:
hough the costs of investment (depreciations) and

HSHY0

1

equipment, and, above all, the catch-based pay for the
crew were higher, the fuel costs were much lower, making
for a better overall result.

7DEOH ,QGH[ ¢JXUHV IRU EHDP DQG SXOVH WUDZOLQJ LQ WHUPV RI

revenues, costs, and net result for 2012. Fishing with beam trawl
technique makes a loss of 7 euros on every 100 euros earned,

ZKHUHDV ¢(VKLQJ ZLWK SXOVH WUDZO WHFKQLTXH PDNHV D SUR{W RI

Revenues 100 100
Costs 107 89
Net result -7 11

Source: Taal et al., 2013

Beam trawl.

W
i

Pulse trawl.

Pulse Trawl

In 2012, fuel consumption was, on average, 45% lower
in pulse trawling than in beam trawling. This is probably
because in pulse trawling, the fishing speed is usually
one nautical mile per hour slower, and the equipment
is lighter, causing less disturbance on the seabed.

In 2012, the net profit from pulse trawling was, on
average, 578 euros per day-at-sea greater than
from traditional beam trawling. Lower levels of fuel
consumption resulting in lower fuel costs per day,
plus the relatively higher yield in sole are largely
responsible for this result.

Unwanted by-catch is lower for pulse trawling than for
beam trawling (Table 2). Fewer undersized plaice are
caught per hour and numbers of discarded benthos
are lower.

Composition of the catch for pulse
trawling

Fewer fish are caught with pulse trawling than with beam
trawling (Table 2). The composition of the catch varies
widely. The greatest difference is in the proportion of sole
to plaice: in pulse trawling, sole accounts for 34% of the
landings compared with 12% in beam trawling. Pulse
technology therefore seems to be particularly suited to
catching sole.

In 2012, 25 pulse trawlers, guided by IMARES, took
samples of the composition of their catch for a year. Many
differences emerged between vessels, seasons, and areas.
According to the average scenario, 31% of the catch
consists of landings, 10% of undersized plaice and sole,
7% of miscellaneous fish discards, 18% of benthos, and
34% of dead and inanimate material.

Table 2. Pulse technology compared with beam technology, 1,500-2,000 Hp. Figures are averages for 2012.

Pulse trawling Beam trawling with chains

Fishing speed 5.5 nautical miles/hour

Fuel consumption 4,100 litres/day-at-sea
OLWUHV GLHVHO NJ ¢VK
Landings NJ ¢VK GD\ DW VHD

S5HWXUQV RQ ¢VK 2.17 euros/litre diesel

Composition of the catch

B riaice
B sole
B Turbot/brill
B others
Discards Around 50% (63 kg/hour) of the total plaice Around 50% (87 kg/hour) of the total plaice catch
catch and 12% (5 kg/hour) of the total sole and 17% (6 kg/hour) of the total sole catch is
catch is thrown back into the sea. discarded.
Less benthos is caught and discarded in More benthos is caught and thrown back into the
SXOVH ¢(¢VKLQJ WKDQ LQ EHDP ¢(VKLQJVHOWKQNVEHWDP HVKLQJ) ZLWK WLFNOHU FKC
chains. For example, there was a sixfold ¢VKLQJ
UHGXFWLRQ LQ VWDU¢{VK DQG D WZRIROG UHGXFWLRQ
in crabs.
Sources:
Quirijns et al LQIRUPDWLRQ RQ ¢(VKLQJ VSHHG DYHUDJH Rl VKLSV IRU SXOVH WUDZOLQJ IRU EHDP WUDZOL

Rasenberg et al., 2013, information on discards (average of 19 ships (>300 hp)

Taal et al LQIRUPDWLRQ RQ IXHO FRQVXPSWLRQ ODQGLQJV SUR¢{¢W DQG FDWFK FRPSRVLWLRQ DYHUDJH RI

trawling and 10 for beam trawling across the whole of 2012).

6.5 nautical miles/hour
7,400 litres/day-at-sea
OLWUHV GLHVHO NJ ¢VK

NJ ¢VK GD\ DW VHD

1.23 euros/litre diesel

for pulse trawling, 9 for beam trawling);

Wageningen UR
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MSC SUSTAINABLE FISHERIES CERTIFICATION

North Sea Brown Shrimp

Peer Review Draft Report

I"HE Y& ()*+

,%-."%-/'"01%2 German Brown Shrimp Steering Group GbR; Danish Fishermen
Producers' Organisation; Codperatieve Visserij Organisatie (CVO)

,%-."%-/'3&2 451$%"6"%7#-'89/
4$9:1%;2 I$<T"#'AIIT,1H#=">SI%$H#>"$/7T"# ="$<'?#".@"#

CERTIFIED
SUSTAINABLE
SEAFOOD

MSC

www.msc.org

Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015



Annexe 5


" HSHY0-

Acoura Marine
Public Comment Draft Report WWW.AcCoura.com

North Sea Brown Shrimp

Model simulations by Temming et al. suggested that the planned reduction in hours at sea to
72 that is triggered by a fall below the first reference point may not be sufficient to recover
cohort egg production to that of a normal year (the aim of such a reduction in effort) and
recommended a reduction in hours of 30%. Currently the Dutch fleet is restricted to 108
hours per week because of the weekend closure, so reduction in permitted hours fishing to
72 hours per week would represent a reduction of over 30%. The Temming et al. study also
noted that (as with all fisheries) LPUE values from individual vessels may increase over time
GXH WR SWHFKQR O Rmhadki $tadkdddine WI'Kexmost obvious change in
efficiency would be due to the introduction of electric pulse fishing which can increase
efficiency by 50%, but this gear is currently prohibited in the shrimp fishery. The study
recommends maintaining an inventory of the fleet which is regularly updated to identify any
changes in fishing gear which could increase efficiency, and therefore LPUE reference
points could be revised if necessary. The best solution to avoiding uncertainties due to
technological creep would be to use a standardised reference fleet or survey for the
monitoring of LPUE.

In summary, the study of Temming et al. identified the main uncertainties within the
application of the HCRs, and the system that was finally implemented takes into account
those main uncertainties. In addition, a study by Steenbergen et al. (2015) concluded that
the HCRs should achieve their objectives but noted that reductions in fishing effort results
inevitably in higher densities of shrimp and hence individuals will start to compete for food. In
consequence, individuals may grow more slowly, take longer to reach commercial size and
remain vulnerable to discarding for a longer time, and Steenbergen et al. warned that large
within year reductions in fishing effort may have unexpected effects on the size composition
of shrimps including discard rates. Despite the detailed investigations into performance of
the HCRs, there were still some concerns raised by stakeholders during the site visit that not
all uncertainties had been taken into account during the setting of LPUE reference points
and the consequent HCRs.

Firstly, the threshold level for triggering the HCRs was reduced from 75% to 70% of the
LPUE reference values. This occurred because the implementation of the new HCRs
coincided with the increase in mesh size to 22mm which is expected to lead to a lower catch
rate of marketable sized shrimps initially (see analysis by Gunther, Hufnagl & Temming,
2016) and hence it was necessary to reduce the threshold level at which the HCR would be
triggered. In addition, the Temming et al. (2013) review had advised that the threshold levels
should not be set too high such that the HCRs were triggered in years when there was a
strong cohort of recruits, and recommended that threshold levels should be set below 75%.

Secondly, there was some concern expressed about the suitability of using 2002 and 2007
as reference years for setting the LPUE reference points. Originally the reference levels
were going to be set based on the 1990 LPUE levels as this was the lowest LPUE observed
in the time series and the stock had demonstrably recovered from that level within two years.
However, there was a lack of reliable and standardized monthly LPUE data for 1990
(Clients, pers. comm.) and so more recent reliable data were used from a relatively poor
year (2002) and a relatively good year (2007). As the LPUE in both these years was
substantially above that observed earlier in the times series (Figure 8), the reference LPUE
levels were considered to be highly precautionary.

Thirdly, during the site visit various stakeholders noted that a single LPUE reference point
was used to cover the whole fishery including vessels from the Netherlands, Germany and
Denmark, and that it would be more appropriate that variation in national fleets should be
taken into account in setting reference points. However analysis by Temming et al. (2013)
showed that heterogeneity amongst the individual fleets of the Netherlands, Germany and
Denmark is greater than that between the national fleets. An analysis presented by Glinther
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We examine whether the landing rates of Belgian beam trawlers in the Southern Bight of the North Sea were affected through competitive
interactions with the Dutch beam trawler fleet and whether the development of a pulse trawler fleet has altered competitive interactions
between both fleets. Effects of competition were investigated through a natural experiment based on the different weekly exploitation patterns
of both fleets. Logbook data were used to fit a generalized additive mixed model for the daily landing rates of the target species sole (Solea solea)
and plaice (Pleuronectes platessa). Results showed that landing rates of sole by the Belgian beam trawlers (. 221 kW) from 2006 to 2013 were
lower during weekdays than during weekends when the Dutch trawler fleet is in harbour, while no such an effect was found for plaice. After
the development of a pulse trawler fleet in 2011, the negative weekday effect in the sole landing rates was much more pronounced in 2012 and
2013. This increased loss of efficiency during weekdays, as a result of increased competition with the Dutch trawler fleet, coincided with a

reallocation of fishing effort by the Belgian beam trawler fleet.

Keywordsfleet dynamics, interference competition, landings per unit effort, pulse trawling.

Introduction

Commercial fishers constantly innovate to remain economically
competitive and to increase the value of their catch, reduce operation-
al costs, aid navigation, and improve safety at sea (Valdemarsen, 2001;
Eigaard et al, 2014). Such innovations may occur suddenly, as
was observed when beam trawls were introduced in the Dutch flatfish
fishery in the early 1960s.In, 10 years, the demersal fishery changed
from an otter trawl fishery to a beam trawl fishery (Rijnsdorp et al,
2008). The innovations often cause an increase in the catchabilities
of fish species and could arguably be one of the main reasons that
many of the world’s fisheries are suffering from declining resources
(Eigaard et al, 2014).

Thesocial and economic dynamics of uptake of new technologies
are complex (Eigaard, 2009), and we often observe that the speed
of uptake is heterogeneous in fisheries. In the transition period,
where some parts of fishing fleets adopt new technologies while
others remain unchanged, the competitive dynamics among fleets

change. This change can cause knock-on effects in the fishery,
such as changes in fishing effort allocation.

In the North Sea, we have observed a sudden change in fishing
technology in one of the major demersal fisheries: the Dutch demer-
sal flatfish fishery. As a result of the increased pressure on the beam
trawler fishery (Soetaert et al, 2015), the EU in 2009 allowed the use
of the pulse trawl gear for part of the beam trawlers active in the
North Sea (EU, 2009). The major difference is that heavy tickler
chains are substituted by electrodes producing electric stimuli.
This results in a weight reduction and decline in fuel usage of ca.
50% compared with beam trawling (van Marlen et al, 2014).
Until 2013, the transition to pulse trawling occurred mainly in the
Dutch beam trawler fleet.

The development of a pulse trawler fleet is expected to alter
fishing tactics in the Dutch trawler fleet (Batsleer etal, 2016), poten-
tially resulting in increased spatial overlap with the beam trawler
fleet of neighbouring Belgium. In this paper, we examine the

# International Council for the Exploration of the Sea 2016. All rights reserved.
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Figure 6.Bar plot of the fitted values [Equation (3)] of sole Ipue in
weekdays and weekends (engine power = 900 kW; month = January;
ICES rectangle = 32F1; tripday = 3). Years with a difference between
landing rates in weekdays and weekends are indicated with *
(p-value, 0.1)and **(p-value, 0.05).Line plot of the annual effort
of the Dutch beam trawler fleet (pulse, chain, and total trawler fleet).

beginning of a trip, skippers search for local high densities of fish,
which explains the increasing trend in lpue. Once skippers have
located local hotspots of fish, an exploitation phase follows,
during which Ipue is high. At the end of a trip, Ipue tends to decrease
again, which may be a consequence of a local depletion of the
resources.

Seasonal patterns in sole and plaice Ipue are related to the spawning—
feeding migrations of both species. Sole migrate in spring to spawn-
ing grounds in shallow coastal waters (Rijnsdorp etal, 1992). One of
these spawning grounds, the Thames estuary, is partially located
within our study area (ICES rectangle 32F1), which explains the
occurrence of a peak in sole Ipue in April in this ICES rectangle. In
autumn, sole leaves the coastal areas and migrates to warmer, offshore
waters, coinciding with a peak in sole landing rates in October.
Compared with sole, the migration of plaice to and from spawning
areas occurs over longer distances, resulting in stronger seasonal vari-
ation in landing rates (Poos and Rijnsdorp, 2007). Mature plaice
migrate between spawning grounds in the south in winter and
feeding grounds in the north in summer and autumn (Houghton
and Harding, 1976). This migratory behaviour of plaice does not
correspond to the high landing rates of plaice observed in summer.
A possible explanation for the strong increase in plaice lpue in July
is the allocation of the national quota which is distributed several
times a year to individual vessels. Until June, Belgian beam trawlers
have alimited plaice quota in the North Sea. In July, quota is redistrib-
uted, whereby the individual plaice quota strongly increases. We hy-
pothesize that this affects the targeting and discard behaviour, which,
in turn, affects the observed seasonal lpue levels.

Competition
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Since we did not examine the underlying mechanisms, there is no
unequivocal explanation for the occurrence of this weekday effect.
Nevertheless, the direct and reversible response of landing rates to
a change in fishing activity of the Dutch beam trawlers suggests
the occurrence of interference competition. However, the decreas-
ing trend from Monday to Thursday in the landing rates of sole,
which was also found in the Dutch beam trawler fleet (Rijnsdorp
et al, 2000b), suggests that local depletion of the sole fishing
grounds occurs as well (exploitative competition).

Inspection of the interaction effect of weekday and year did not
suggest a clear relationship between the development of the Dutch
pulse fleet and the reduction in lpue during weekdays in the
Belgian fleet. This could be the result of several confounding effects
that were not tested. Interannual variation in the distribution of
sole and plaice may alter the exploitation dynamics of both fleets
and their spatial overlap and thus competitive interactions between
the different years of analysis. Additionally, changes in external
factors such as fuel prices may affect fishing tactics and spatial inter-
actions between fishing vessels. Poos et al.(2012) showed that Dutch
beam trawlers fished closer to harbours in response to high fuel prices
in 2008. Additionally, the number of vessels participating in the
fishery may have affected the level of competition between both
fleets. Despite the development of the pulse trawl fleet in 2009, no
weekday effects were observed in 2009—2011. During these years,
nominal fishing effort of the pulse trawler fleet was much smaller
(Figure 6); moreover, fishers learned about optimal use of fishing
gear and characteristics of new fishing grounds, which may explain
the absence of the weekday effect (Rasenberg et al, 2013).

Landing rates of plaice were not characterized by a weekday effect
over the entire study period. This suggests no clear relationship
between landing rates of plaice and exploitation patterns of the
Dutch beam trawlers nor with the development of the pulse
trawler fleet.

Differences in the response of catchability of different fish species
to vessel density were also found in the experiment of Abrahams and
Healey (1993). Additional research about the underlying mechanis-
tic processes of interference competition, e.g. through experiments
with tagged fish species, potentially provides insights about the
observed differences in the response of sole and plaice catchability
to vessel density.

Since sole is the most important species, in terms of revenue in
this fishery, the absence of a weekday effect in plaice lpue may be
related to the fleet’s targeting behaviour for sole. Another possible
suggestion is that pulse trawlers catch less plaice than beam trawlers
(van Marlen et al, 2014), owing to a different response to the pulses
(Breen et al, 2011). This different response of both species might
induce a different level of interference competition and might
explain why plaice Ipue is not affected by a change in vessel density.

The design of our study did not allow us to quantify the relation-
ship between vessel density and interference competition. Despite
this limitation, the relative decline in revenue per unit effort (rpue)
towards an increase in fishing effort during weekdays measured
in our study is similar to the decline in rpue found in studies by
Rijnsdorp et al.(2000a) and Poos and Rijnsdorp (2007). In those
studies, rpue, based on landings of the target species sole and
plaice, for a vessel with engine power of 2000 HP (ca. 1491 kW)
dropped by, respectively, 10 and 14% when vessel density increased.
In our study, in which sole accounts for 67% of the total landed

K. Syst al.

value, rpue declined by 11% (2012) and 9% (2013) for a vessel of
1200 kW. Despite the different set up in the vessel density experiment
inall of these studies, a similar response in revenue rates in response to
a change of vessel density was measured.

Spatio-temporal effort allocation of the Belgian beam
trawlers

Fishing effort allocation in the Belgian beam trawler fleet
(. 221 kW) in the Southern Bight showed strong variation during
the study period. The high effort allocation in the Southern Bight
in 2008 and 2009 is strongly related to the fuel price crisis at the
end of 2008. Fishers adapted their fishing strategies by reallocating
fishing effort closer to harbours to reduce steaming costs (Poos
et al, 2012; Bastardie et al, 2013). After the fuel price crisis,
fishing effort in the Southern Bight declined again. The Belgian
beam trawlers reallocated fishing effort to grounds outside the
North Sea and in the central part of the North Sea (ICES Division
IVD). Effort reduction in the Southern Bight occurred simultan-
eously with the development of the Dutch pulse trawlers in 2011.
We hypothesize that increased competition between both fleets
was an important driver of this effort reallocation.

Apart from spatial effort reallocation, a shift occurred in the
weekly exploitation patterns of the Belgian beam trawlers. Since
sole lpue was reduced during weekdays in 2012 and 2013, a larger
proportion of the fishing trips in the Southern Bight ended on
Sunday and Monday, while the share of fishing trips ending on
Friday and Saturday decreased. This shift can be understood from
the viewpoint of increased competition: the drop in sole lpue
through increased interference competition on Monday would
force more fishers to leave fishing grounds in the Southern Bight
and return to the harbour on Monday, while ending fishing trips
on Friday or Saturday would be less likely due to the higher
landing rates of sole on weekends, creating an incentive to continue
fishing.

Management implications

Competitive differences may have important consequences for both
the short- and long-term dynamics of the beam trawler fleet in
the North Sea. The occurrence of spatial segregation as a result of dif-
ferent competitive abilities of fishing vessels was observed in the
Dutch beam trawler fleet and the French demersal fleet. In studies
by Rijnsdorp et al.(2000a), Poos et al.(2010), and Girardin et al
(2015), the occurrence of segregation among vessels was shown,
with higher prevalence of more powerful vessels on the best fishing
grounds. In contrast, less powerful vessels lost efficiency in the pres-
ence of stronger vessels and were more prevalent on poorer fishing
grounds (Rijnsdorp et al, 2000a, b). Because no Belgian trawlers
used the pulse during the study period, we could not analyse competi-
tive differences between beam and pulse trawlers.

This study provides an example of how different uptake of
new technologies in fisheries can affect the performance of a fleet
through changes in lpue as a result of competitive interactions.
Disregarding this may lead to misinterpretation of cpue trends and
bias stock estimates. Additionally, different adaptation speed of
fishing fleets towards new technologies can force fishers to adapt
fishing strategies and undermine effective fisheries management
when not expected.
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Public subsidies have supported the development of electric trawling in
Europe
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ABSTRACT

In the 2000s, the Dutch beam trawl ! eet was in chronic de" cit and under pressure to reduce its environmental impact. Instead of converting to selective " shing gears,
it successfully lobbied the European Commission with the support of public authorities and scientists to obtain derogations against formal scienti " ¢ advice to practice
a prohibited technique: electric trawling. Since then, electric trawling has expanded beyond regulatory threshold: 84 large trawlers now catch the vast majority of the
Dutch ! at" sh quota, causing detrimental socio-environmental impacts. To assess whether the European Union's' sheries policies ful" lled legal objectives and
implemented the 2030 Agenda, it appeared crucial to quantify how much public " nancial aid had been provided to the Dutch " shing sector for its conversion to
electric trawling. The " nancial information enabling this evaluation was " rst concealed but was eventually obtained. We show that the institutional opacity
surrounding electric trawling was not serendipitous and has served to dissimulate allocations of public monies to a prohibited " shing method (otter trawl), illegal
licenses, and falsely Gcienti" ¢c@' shing. In breach of EU laws, 20.8 million EUR of structural funds have so far been granted to this sector in the form of direct
subsidies, i.e. over 30 times the amount acknowledged by the " shing industry. The " ndings presented here lift part of the veil surrounding electric trawling, but the
complete reconstruction of the impacts of this " shing method can only be done when decision-makers and scientists disclose all data in full transparency and become

the warrants of the public interest.

1. Introduction

In the waters of the European Union (EU), electric trawling consists
in equipping regular beam trawls with electrodes emitting bipolar
currents (hence the Qulise " shingbname used by its proponents). The
electrodes are meant to replace the usual metallic tickler chains of beam
trawlers. This technique was " rst tested by the Netherlands in the 1970s
[1], but was widely adopted by the Dutch " shing industry in the late
2000s, at a time when its beam trawl ! eet was chronically loss-making
[2] and under the threat of a full ban on beam trawling due to its de-
structiveness [3,4].

Although " shing with electric current was prohibited in EU waters
as of 1998 for the Gzonservation of " shery resources through [E ] the
protection of juveniles O[ 5], Dutch lobbying proved e # cient and Qwith
some power play [they] got it in the regulation O[3] and mainstreamed
in the North Sea in just a few year. In late 2006, the European Com-
mission (referred to as @Ghe CommissionOthroughout) proposed that
derogations be granted to use electricity in marine " sheries in the
southern part of the North Sea. The Commission alleged to scientl' ¢
guidance to justify its proposal but it later turned out that the Com-
mission's decision went against the explicit advice of its own Scienti" ¢
Technical and Economic Committee for Fisheries (STECF) §,7]. This

proposal by the Commission was swiftly adopted by the Council of the
EU (referred to as @ouncil®throughout) in December 2006 [ 8.
Through sleight of hand, this authorization to practice a prohibited
" shing method came as a legislative rider through the Gotal Allowable
Catches (TACs) & quotas' regulation, i.e. the text that allocates"” shing
opportunities to each Member State on a yearly basis. This covert trick
to grant derogations to a prohibited " shing method was renewed in
2007 [9] and again in 2008 [ 10], for the years 2008 and 2009 re-
spectively. As a result, the Netherlands used an exemption regime,
which was tailor-made for them, to grant 22 licences to their national
trawlers [7], but from the get-go, these derogations surpassed by three
vessels the legal limit arbitrarily proposed by the Commission ( Table 1).
An analysis by a former Commission's jurist has shown that EU in-
stitutions have then facilitated the expansion of electric trawling to full
commercial scale by a series of unjustl’ able and opaque decisions [/]
when this technique should have been, at most, trialed under a strict
scienti" ¢ protocol. In 2008, the Commission released a legislative
proposal to Gimplify the Technical Measures RegulationO[11], which
was adopted by Council in 2009 just days before the Lisbon Treaty
came into force and imposed co-decision with the European Parliament
(referred to as Ghe ParliamentGhroughout) thereafter: Regulation (EC)
No 1288/2009 allowed electric trawling to continue until 20 June 2011

' Corresponding author. BLOOM, 62 bis avenue Parmentier, c/o OXFAM France, 75011, Paris, France.
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Table 1
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Number of Dutch derogations over time compared to the legal limit set by Council Regulation (EC) No 41/2007 and then Regulation (EU) No 227/2013.

Year Number of derogations Comment

granted

Legal limit (i.e. 5% of the
beam trawl ! eet)®

2007 22 19 (i.e. 3 illegal)

According to the online EU Fleet Register ( http://ec.europa.eu/ " sheries/! eet/), there were 386 Dutch-

! agged beam trawlers active as of 1 January 2007.

2011 20 (total of 42) 17 (i.e. 25 illegal)

According to the online EU Fleet Register ( http://ec.europa.eu/ " sheries/! eet/), there were 351 Dutch-

! agged beam trawlers active as of 1 January 2011.

2014 42 (total of 84) 16 (i.e. 68 illegal)

According to the online EU Fleet Register ( http://ec.europa.eu/ " sheries/! eet/), there were 326 Dutch-

! agged beam trawlers active as of 1 January 2014.

2018  None (total of 84) 14 (i.e. 70 illegal)

According to the EU Fleet Register ( http://ec.europa.eu/ " sheries/! eet), there were 322 Dutch-! agged

beam trawlers as of 1 January 2018. However, Dutch researchers reported an overall! eet of 280 vessels
eligible to exemptions [ 11], hence the legal limit set to 14 derogations.

2 The number of illegal derogations (i.e. total number of derogations minus legal limit) is provided in parentheses.

under the name of @ransitional technical measuresQO These were pro-
longed until the end of 2012 thanks to Regulation (EU) No 579/2011,
which was adopted by the Parliament.

It was only in 2013 that the 1998 Regulation was amended to in-
clude the principle of derogations in the law, thus allowing Member
States to equip up to 5% of their beam trawl ! eets with electrodes
without requiring yearly exemptions [ 12]. However, the 5% exemption
threshold set forth in 2007 and incorporated in the Regulation in 2013
was insu# cient to convert the Dutch commercial ! eet of trawlers to
electricity. The Dutch government succeeded to obtain from Council N
outside the normal legislative process N that more exemptions be
granted in parallel: as a result, 20 additional licences were delivered for
Gcienti" ¢ researchdin December 2010 [3], surpassing the 5% reg-
ulatory limit and bringing the total amount of licences to 42 (the jus-
ti" cation of the Council's decision and the legislative act are nowhere to
be found). Yet again, 42 licences were still not su# cient to satisfy all
Dutch " shers, so the Government sought other justl' cations to obtain
licences despite the Dutch beam trawl ! eet having already converted
12% of its vessels, i.e. over twice the legal threshold (Table 1).

In 2014, lobbying by the Netherlands to the Commission proved
e# cient: the European Maritime and Fisheries Fund's (EMFF) legisla-
tive proposal included the possibility to increase the legal threshold of
electric trawlers through the modernization of ! eets, but this measure
was removed by the Parliament's EMFF rapporteur [3]. Defeated by this
Parliament's decision, the Netherlands negotiated directly with the
Commission and Council a way to circumvent this decision and ob-
tained 42 additional derogations, under the guise of a Qilot project Gon
bycatch mitigation [ 13]. This last tactic brought the total number of
licences to 84, i.e. over " ve times the legal limit of 5% at that time
(Table 1).

If the Netherlands were to comply with the legal limit set by the
2013 Technical Measures Regulation, there would have been®nly 14
Dutch electric trawl licences granted for 2018 ( Table 1). Instead, 84
large Dutch electric trawlers are now catching the overwhelming ma-
jority of the Dutch !at"sh quota (see Supplementary material,
Appendix A). Around ten UK- and Germany-! agged vessels under Dutch
ownership are also equipped with electric trawlers [ 14]. On 1 February
2019, the services of the Commission acknowledged the illegal number
of derogations granted by the Netherlands and asked the College of
Commissioners to open a formal infringement procedure against that
country [ 15].

1.1. A controversial! shing method

As early as 2015, representatives from the small-scale" shing sector
N accounting for 82% of the EU " shing units [16] N raised their
concerns about the impacts of electric trawling on their livelihoods and
marine ecosystems, but the political reach of the Dutch industry proved
again so strong that in 2016, the Commission proposed to lift the ban
and thus deem electric trawling as a @onventional Omethod [17]. De-
spite ecological evidence that electric trawling has negative impacts on

marine ecosystems, the extent of the socio-economic impacts have
however yet to be assessed properly [L8]. While many ‘unknowns' re-
main, there are ample worrisome 'knowns'. Among others:

- Electric trawls remain bottom contact gear that are dragged along
the seabed and impact marine habitats. According to the latest re-
port published by the International Council for the Exploration of
the Sea (ICES), the average penetration depth of electric trawls was
estimated at 1.8 cm [18]. ICES further reported that Qhe electric
" eld can penetrate over 30 cm in the sediment which is potentially
an additional risk compared to the traditional beam trawl which
penetrate on average 4 cmQ ICES further stated that Qhe e$ects of
pulse exposure are not yet fully understood and the combined e$ects
have not been studied yet";

Electric trawls are not selective. According to data compiled by
consultants and academics, electric trawlers discard 5E70kg N
including plaice ( Pleuronectes platesgadab (Limanda limandg and
sole (Solea solejN for 100 kg of " sh caught [19,20]. Importantly, it
appears that IMARESN the Dutch research institute that conducts
the vast majority of research on electric trawling N has actively
supported the electric trawling industry by promoting cherry-picked
data or setting aside inconvenient results. This phenomenon clearly
appears in a video produced by the laboratory on " sh survival in
relation to the EU @anding obligation Q in which it is stated that
Garound 95% of the undersized " sh are alive immediately after
being caughtQ By doing so, they failed to provide the " nal results of
the study, which indicate that the survival rates of undersized " sh
are very low for the main species: 13% for brill, 14% for plaice, and
19% for sole [18]. Furthermore, electric trawlers appear to catch
more juvenile sole than regular beam trawlers, with 73 £81% more
discards of this species [L8];

The Dutch " shing industry has emphasized that electric trawling
allows fuel consumption to be reduced by half [ 21]. However, this is
only true in terms of overall consumption, not energy e # ciency
with regards to total catch. According to Dutch scientists, an electric
trawler still consumes 2.21 L of fuel per kilo of " sh caught, barely
less than a regular beam trawler (2.36 L/kg) [ 22]. Electric trawlers
have a reduced overall consumption of fuel because they reach their
quota faster for their most valuable target species, sole. This means
that they spend less time at sea and have improved their economic
returns [2.17 EURI/L for electric trawlers vs. 1.23 EUR/L for regular
trawlers; 22];

The electric current used by electric trawlers, a Quised bipolar
currentQis identical in nature to that used by Tasers® (electroshock
weapons) [23]. This type of current causes such violent, un-
controlled convulsions that 39 £70% of large Atlantic cod ( Gadus
morhua) are left with a fractured spine and internal bleeding after
the shock [24,25]. Recently, Qpreliminary results of 362 Atlantic cod
sampled on nine " shing trips made by six di$erent electric trawlers
using sole pulse indicated that in total 42.5% of the Atlantic cod
showed a spinal abnormality O[ 18];
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- Since electric trawls are lighter than conventional beam trawls, they
can also operate in coastal areas that were previously inaccessible to
them. However, these areas are often reproduction zones or nur-
series for numerous marine species [L8], where mostly low-impact,
small-scale” sheries were previously operating. In the southern part
of the North Sea N particularly along the Belgian coast and 0$ the
Thames EstuaryN landings of sole have increased by around 50%,
from 4000 tons landed in 2009 to more than 6000 tons in 2017 [ 18];
There is currently little knowledge on the impact of electric current
on the development of early life stages. In 2018, ICES acknowledged
that Qhere is no information available on the survival of early life
history stages after exposure to the sole puls€®[18]. One study
looked at the impacts of electric current on eggs, larvae and young
juveniles of cod, but the experiment only tested @nipolar Gcurrent,
which is used for shrimp trawling and is relatively less damaging
than the @ipolarOcurrent used for ! at" sh [26]. Even with these
unorthodox parameters, researchers found that the hatching rate
was reduced and that the survival rate had declined for two of the
four larval stages [27];

Electric trawling involves introducing energy in the ecosystem,
which, in the EU, is de" ned as@ollution Gaccording to the Directive
2006/11 [ 28]. Additionally, the electrolysis of saltwater may also
result in the formation of harmful chemical compounds such as
chlorine and caustic soda, as well as metallic compounds [29]. In
2018, ICES noted that(possible chemical changes due to electrolysis
is also a subject of concern due to the potentially harmful substances
which may be released into marine habitats O[18].

Besides these serious problems, ICES also stated in 2015 that the
Dutch government issuing 84 derogations with the support of the
Commission wasCessentially permitting a commercial " shery under the
guise of scienti" ¢ researchD[30]. Using science as a pretext, a de-
structive " shing method was thus authorized against the recurrent
advice of scientists. EU institutions have therefore been supporting a
" shing practice that is as questionable as Gcienti" ¢ whaling® Even
Dutch scientists have publicly questioned the logic of the Dutch ! eet,
which clearly pursued pro " tability over sustainability [ 31]. As a result,
quality research is lacking since the " rst exemptions were granted at
the end of 2006, as evidenced by the work of a Dutch investigative
journalist [ 32]. When subsequently summoned by media to provide
explanations about the high number of derogations, Dutch Fisheries
Minister Carola Schouten recognized that there had been no research
plan. She blamed the Commission for that: Gvhen it became clear [in
2014] that our scienti " ¢ research on pulse” shing had not yet begun,
the Commission approved a third round of exemptions Q[ 33].

1.2. Current state of play

In January 2018, the Parliament voted for a full ban on electric
" shing. In February 2019, the ensuing Grilogue Chegotiations (between
the Parliament, the Commission, and Council) agreed on i) a drastic
reduction of the number of derogations N from currently 84 to a
number corresponding to 5% of the Dutch beam trawl ! eet (i.e. 14 as of
1 January 2018) N and ii) on a full ban on 30 June 2021. While new
light was cast on the in! uence of a sectorial lobbying on public policies
as well as on the instrumentalization of science [7], the " nancial im-
plications of the development of electric trawling remained un-
quanti" ed. Transparency is necessary to assess whether policies that are
implemented by governments ful" Il legal obligations and objectives
such as those set forth by the EU's Common Fisheries Policy (CFP) and
the United Nations' Sustainable Development Goals. It thus appeared
crucial to assess whether public" nancial aid was provided to the Dutch
" shing sector for the conversion of its nearly bankrupt beam trawl ! eet
to electric trawling. In this paper, we analyze the " sheries subsidies that
were allocated to the electric trawling sector in the Netherlands since
2007.

ODULQH 3ROLF\

2. Material and methods

The analysis presented in this paper covers both the European
Fisheries Fund (EFF) and the European Maritime and Fisheries Fund
(EMFF) periods, i.e. from 2007 to 2020. We did not analyze the sub-
sidies allocated under the previous period (2000£2006) as the "le
corresponding to the second iteration of the Financial Instrument for
Fisheries Guidance (FIFG) was not available. Although not as critical as
the EFF and EMFF" les, the FIFG " le could however include a few
subsidies allocated to electric trawling. Our analysis does also not in-
clude State or regional subsidies (except those acknowledged by the
industry) nor indirect subsidies such as fuel tax breaks.

2.1. Data sources

The subsidies data analyzed in this paper were collected from the
Ministry of Economic A $airs:

- For the EFF, which was supposed to cover the 2002013 period but
which eventually ran until 2016, data were initially not available
online but were obtained in June 2018 through the process de-
scribed in the Supplementary material (Appendix B). They are now
available at: www.rvo.nl/onderwerpen/agrarisch-ondernemen/
visserij/openbaarmaking-evf-subsidies.

For the EMFF, which followed the EFF, data were readily available
on the website of the Dutch Ministry of Economic A $airs at: www.
rvo.nl/onderwerpen/agrarisch-ondernemen/visserij/eu-fonds-voor-
maritieme-zaken-en-visserij/openbaarmaking-efmzv-subsidies.

To analyze these data, we also had to identify the Dutch trawlers
equipped with electric gears. However, there is no such list on any of
the o# cial governmental portals or documents. The only list that exists
is the one put together by the Cooperatieve Visserij Organisatf€VO; an
association of Producers Organization), which needed to be produced
for the assessment procedure of the Marine Stewardship Council®
(MSC) seafood label (withdrawn from assessment in December 2016).
As part of this assessment, a list of 84 Dutch vessels was provided, along
with three UK- ! agged and three German! agged vessels B4]. We have
updated and complemented this list, which can be found in the online
repository available at: https://doi.org/10.17632/vv238m6wjh.1

It is important to note that there has not been any o # cial list of
electric trawlers since this MSC assessment. Furthermore, there is no
o# cial indication of the dates at which each electric trawler was
equipped with electricity, despite numerous requests to the electric
trawling's principal scientist (IMARES! Dr. Adriaan Rijnsdoorp), the
main representative of the electric trawling sector (VisNed's Chief
Executive Willem ®imQVisser), and ICES. At the date of publication, a
correspondence with the Dutch Ministry of Economic A $airs had also
been initiated but no response had been obtained. The full correspon-
dence is available at: www.bloomassociation.org/en/requests-electric-

" shing.

As a result of this opaque context and in the absence of an & cial
list, it is possible that our list may contain some inaccuracies, and a few
vessels may no longer be equipped with electrodes! However, we as-
sumed by defaultthat our list was exhaustive and accurate. The burden
of proof should be on the " shing industry given that electric trawling is
supposed to be a scientf c trial, therefore full accountability should be
mandatory.

1 For example, TX-65 (BONA FIDE) was" tted with an electric trawl (it took
part in the MSC assessment), but changed hands in 2017 (rebranded WL-39
MONTE SR.). Without any further information, we assumed that it is still " tted
with an electric trawl.
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2.2. Identi! cation of electric trawling subsidies

Once the EFF and EMFF subsidies data were obtained, those having
contributed to the electric trawling sector were identi " ed in two ways:

- For the EFF, a" rst round of identi " cation was done using keywords
contained in project names, i.e. 'puls’, QulsvisserijQ and @lektrisch
vissenDSubsidies identi* ed with these keywords were automatically
considered as having contributed to the development of electric
trawling. All other projects were assessed on a one-by-one basis to
determine whether they also contributed to the development of
electric trawling. A literature review of the reports and articles
produced by IMARES was conducted, and several other sources such
as governmental (e.g. www.europaomdehoek.nl) and industrial
portals (e.g. www.blueportal.nl ) were used. Based on this review
and on the list of Dutch electric trawlers described in Section 2.1.
subsidies allocated to the development of electric trawling were
identi" ed. Note that one project can be linked to one or more " shing
vessels. Justl cations for all identi " ed subsidies are provided in the
Supplementary material (Appendix C).

For the EMFF, the vessels' matriculation numbers contained in the
" le (i.e. the Community Fleet Register numbers; CFRs) were cross-
referenced with the list of electric trawlers described in Section 2.1.
By doing so, we were able to identify which subsidies were granted
to the development or support of electric trawling. Certain project
names also contained the keyword 'puls' and were automatically
considered as having contributed to the development of electric
trawling.

Finally, each of the bene" ciaries of subsidies considered as having
bene" ted to the electric trawling sector was classi" ed as either ishing
companyO (e.g. Zeevisserijpedriff P.A. Baaij En Z). @ndustry re-
presentativeQ(e.g. De CoSperatieve Visserij Organisatie UyAMinistry O
(e.g. Ministerie van EZ, or 'Others' (e.g. Delmeco Projecten B.Y.

Raw data as well as processing scripts are available in the online
repository available at: https://doi.org/10.17632/vv238m6wjh.1

3. Results

Overall, we estimated that 20.8 million EUR (nominal value) of
combined EFF and EMFF European structural funds have been allocated
to the development, support, and legitimation of the Dutch electric
trawling ! eet since 2007 (Fig. 1). Most of the EMFF subsidies are

EFF —

()]
1

Annual subsidies to electric
trawling (million EUR)

Fig. 1. Annual subsidies allocated to the development of the Dutch elec-

tric trawling ! eet, 2007 £2020. The EFF was extended to the end of 2016,
while the EMFF only started to cover electric trawling in 2018 (dash lines).
Committed amounts that remain to be paid are shown in lighter grey.
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Fig. 2. Allocation by actor of EFF and EMFF funds used for the develop-
ment of electric trawling . The @therOcategory includes anonymous bene-
" ciaries as well as non-' shing companies such asDelmeco projecten B\And
Technisch Bureau Verburg-Holland Bélectric trawl manufacturers).

committed but have yet to be paid.

Out of these 20.8 million EUR, 32.1% (i.e. 6.7 million EUR) corre-
spond to project names that contain @lektrisch vissenOor 'puls’. The
remaining 67.9% correspond to projects for which documentation
proving the link with electric trawling exists, or to projects that im-
plicated electric trawlers (see Supplementary Material for in-depth
details; Appendix C).

During the period covered by the EFF, 44.6% of the funds transited
through " shing companies, 24.2% through industry representatives
such as VisNed, CVO and Nederlandse Vissersbond, and 31.1% through
other structures (e.g. anonymous bené' ciaries and non-" shing com-
panies). With regards to the EMFF, the! ow of money is di$erent, and
" shing companies appear to no longer receive any direct subsidies: the
Ministry of Economic A $airs manages 53.5% of the funds, while in-
dustry representatives handle 29.6% and other structures (such as
electric trawl manufacturers) the remaining 16.9% ( Fig. 2).

Noteworthy, this allocation of EFF and EMFF funds by actor high-
lights that the o# cial marine research institute in charge of studying
electric trawling N the IMARES/Wageningen University & Research
center N has never directly received any public money to conduct re-
search. Public subsidies dedicated to research (e.g. projectéhnovatieve
discardvermindering vanuit de praktijk Q ®letinnovatie kottervisserij §
(rerbeteren overleving tong en schol Nederlandse kottervioot® @est
practices selectiviteit en overleving bijvangst kottervisseri Oetc.) have
always " rst transited through industry representatives alone (for the
EFF), or along with the Ministry (for the EMFF).

Finally, our analysis also reveals that the largest single bene' ciary
of EFF and EMFF structural funds (besides the Ministry) is the Urk-
based foundation Stichting Masterplan duurzame vissenjhich promotes
a Masterplan for sustainable " sheries'. It has claimed 2.7 million EUR
since 2016 for the project development and subsequent construction of
the pilot vessel MDV-1 IMMANUEL".

4. Discussion

In January 2018, VisNed's Chief Executive Pim Visser publicly
claimed that Capart from [680 000 " of national funds invested in 2009
in the development phase], no national or European public funds have
been used to subsidize investment in pulse " shing for the private
sectorQ[ 35]. In stark contrast with this statement, we estimated that N
besides these 680000 EUR of State aid®\ 20.8 million EUR of both
EFF and EMFF EU structural funds have so far been allocated to the
Dutch electric trawling sector. This is over 30 times more than the
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amount acknowledged by the Dutch " shing industry. In addition to this
signi" cant gap between the Dutch industry's claim and what our ana-
lysis show, we highlight several failures in the administration and use of
public money in the EU.

4.1. An illegal! shing gear was subsidized

The Urk-based foundation Stichting Masterplan duurzame visserij
which promotes a Masterplan for sustainable " sheries', has claimed 2.7
million EUR since 2016 for the project development and subsequent
construction of the pilot vessel MDV-1 IMMANUELGn breach of several
EU regulations:

- 1) Construction subsidies have been prohibited in the EU since 2004
under Council regulation (EC) No 2369/2002 [ 36];

- 2) The pilot " shing vessel supported by the project is anotter trawler
equipped with electrodes, but the EU legal framework only allows
beamtrawlers to switch to electricity [ 12], not otter trawlers.

In fact, the " shing industry was quite straightforward with regards
to the development of illegal " shing gears, as it stated in a document
published in 2014 that Qechnology progresses beyond the current
[legal] status. Pulse trawling will be developed for other gears than
beam trawls, e.g. twin trawls, dredges etc.O[37]. The 2016 proposal by
the Commission suggests that this illegal situation may have been
known, given that the wording of its Annex V Part B proposed to no
longer restrict electric trawling to beam trawls only [ 7,17].

4.2. Subsidies in breach of EU obligations and global commitments

As part of the Sustainable Development Goals adopted by the United
Nations General Assembly in 2015, the EU committed to Gend over-
" shingOand Qilestructive " shing practicesOby 2020 (SDG 14.4), as well
as to Qprohibit certain forms of " sheries subsidies which contribute to
overcapacity and over" shingO (SDG 14.6) [38]. Given the impacts of
electric trawling listed in Section 1.2. we argue that subsidizing electric
trawling does the exact opposite of what the EU committed to imple-
ment. From a United Nations' perspective, the electric trawling " le
should alarm citizens and authorities as not only are the needed
changes identi" ed by the United Nations' General Assembly not being
carried out in the "eld, but worse, the practices that harm the en-
vironment and employment are being encouraged, supported, and " -
nanced by institutions.

From the EU's perspective, the Basic Regulation of the Common
Fisheries Policy adopted in 2013 set an objective for the EU to restore
" sh stocks and to end ovet shing by 2020 at the latest. In particular,
Article 17 stipulates that " shing opportunities must be allocated via
Qransparent and objective criteria including those of an environmental,
social and economic natureQ and that Member States shall endeavour
to provide incentives to " shing vessels deploying selective" shing gear
or using " shing techniques with reduced environmental impact, such as
reduced energy consumption or habitat damageO[ 39]. Here again, we
argue that electric trawling contradicts these objectives.

Furthermore, the subsidies identi" ed above are also in breach of
" nancial EU regulations, such as Article 6 of Regulation (EC) No 1198/
2006, which stipulates that Qoperations " nanced by the EFF shall not
increase " shing e$ortQ and Article 11 of Regulation (EU) No 508/
2014, which states that Gperations increasing the " shing capacity of a
vessel or equipment increasing the ability of a vessel to " nd " shOare
not eligible to the EMFF. However, the use of electric trawls clearly
does increase the ability to catch " sh, as shown by scholars on several
occasions [18,40,41]. The e# cacy of electric trawling was also ac-
knowledged by the Commission as early as 2007 §2].

Finally, we also argue that the subsidies identi" ed in this paper have
also largely been granted to vessels equipped beyond the legal frame-
work (see Section 1.1.) and are, as such, undue. As a reminder, if the
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Fig. 3. Distribution of EFF subsidies allocated to the development of electric
trawling according to the EU o # cial nomenclature.

regulatory framework were respected by the Netherlands, there would
only be 14 electric beam trawlers operating in the North Sea, not 84.
Therefore, any subsidies granted to the other 70 illegal electric beam
trawlers are also illegal.

4.3. Harmful subsidies disguised as bémél ones

Our analysis also reveals that harmful " sheries subsidies were pre-
sented as bené cial ones via a semantic shift that has allowed electric
trawling N a prohibited " shing method N to be branded @novative O
and therefore to be in a position to claim millions of euros in public
money. On "rst glance, most subsidies, as presented by the Dutch
government, could be deemed ®ene" cialQas they are allocated under
speci' ¢ 'axes' of the EU" sheries " nancial instruments. For example,
with regards to the EFF, 46.1% of the subsidies allocated to electric
trawling " tted under the category Measures of common interesand
18.4% " tted under the category Measures for the sustainable devel-
opment of " shing areas' (Fig. 3). Given the radical e# cacy of electric
trawlers, their impacts on other "shers in the North Sea and the en-
vironmental problems highlighted above (see Section 1.2.), we argue
that the development of electric trawling serves everything but
©ommon interest@and, on the contrary, contributes to the unsustainable
development of " shing grounds.

4.4. Industry-funded research

Lastly, although the industry claims that besides the 680 000 EUR of
State aids they have acknowledged, Gurther subsidies have only been
granted for scienti" ¢ researchO[43], we have shown that public sub-
sidies dedicated to research have always' rst transited through industry
representatives or the Ministry. This raises questions on the in-
dependence of science and on the allocation and use of this money. We
were indeed unable to assess how much of this money was used for
" ting vessels with electric trawls, or to compensate Qilot vessels', or to
conduct actual research in a laboratory. To understand the rationale
that justi"ed allocating research funding through industry re-
presentatives or ministries (when the research institute could have di-
rectly applied for such grants), we requested additional information
from IMARES but were dismissed. We feel that such an opaque ad-
ministration of public funds is questionable and could explain why no
proper research has so far been conducted as evidenced by the Dutch
media 'NOS' investigation quoted in the introduction [ 32] N and why
IMARES seems to disregard some inconvenient' ndings (see section
1.2.).
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5. Conclusions

Electric " shing is forbidden in many " shing nations in the world
(e.g., in Brazil [ 44], China [ 45], Federated States of Micronesia [46],
Ghana [47], Hong Kong [48], Iran [ 49], Kenya [50], Liberia [ 51],
Madagascar [52], Malaysia [44], the Philippines [ 53], the Russian
Federation [54], Samoa [55], Sierra-Leone [56], Solomon Islands [57],
Tanzania [58], Thailand [ 59], the United States [44], Uruguay [ 44],
and Vietham [60]), and explicitly authorized in none. It was also
banned in the EU until the Commission and Council, at the end of 2006,
decided to authorize the use of electric current to catch " sh through an
exemption regime granted to beam trawlers. This initial decision, which
is now causing widespread concerns, went against scient? ¢ advice, but
it satis" ed the private interests of the Dutch industrial beam trawl ! eet.

In this paper, we demonstrate that beyond the social, environ-
mental, political, and juridical issues identi " ed in the introduction, the
electric trawling case is also controversial from a " nancial point of
view. Millions of euros have been allocated to a supposedly scienti" ¢
endeavor that was pinpointed by ICES as a commercial venture, i) for
the development of an illegal " shing ! eet (i.e., illegal derogations), ii)
for a prohibited " shing method (otter trawling), and iii) against the
EU's own regulations and commitments.

In this paper, we have shown that despite a "rst vote at the
Parliament in 2014 and several negative scienti" c advice, EU citizens
have unknowingly " nanced the development of a destructive and po-
tentially illegal practice. Unfortunately, this undermined a real transi-
tion towards sustainable "shing practices, as required by the EU's
Common Fisheries Policy, the United Nations' Sustainable Development
Goals, and the Paris Accord's objectives. In order to achieve these goals,
we will need full transparency to obtain a thorough and accurate pic-
ture of the use of public funds, including State aids and indirect sub-
sidies such as fuel tax breaks.
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This paper focuses on the transition in the Dutch cutter Reet-targeting Ratbsh, from the conventional beam trawl to the pulse trawl Pshing gear. Ir
doing so, we explore the process of gear transition, presenting the challenges that Pshers and policy-makers face. The pulse tramtiachnique represe
particularly controversial gear transition as it makes use of electricity, which has been banned by the European Union since 1988kiowever, itis see
those developing itin the Netherlands as an important alternative Pshing gear to the conventional beam trawl technique, which is becoming increa:s
ingly inefbcient with rising fuel prices and well-documented impact on benthic habitats. By using a multi-level perspective on sosie-technical tra
tions as the analytical framework, we explore the development of the pulse trawl and the interaction between different levels. We also discuss tr
inRuence of technology-push onits transition into practice and regulation. This paper demonstrates the importance of social dimensions in the adop
tion of new Pshing gears and in doing so contributes to our knowledge on how technological transitions in bsheries can be managed.

Keywordsmulti-level perspective, pulse trawl technique, socio-technical transitions, technology-push, transition theory.

Introduction The Dutch demersal bPshing Reet is an example of a bshery that

Catchability and Pshing mortality in commercial bsheries are directfj@s undergone a series of substantial gear transitions in response
related to the type of gear that is employed by bsheilbgrn and  to technical and market developments and changing Pshing regula-
Walters, 1992 Whether a bshery can reduce its bshing impact iions. Technological innovation was aimed atimproved bshing efp-
therefore partly dependent on the uptake of new Pshing geagéency. The Prst major innovation, after earlier introductions of
(Rijnsdorpet al, 2008 Eigaardet al, 2014. By adopting new gears, Steam and motorized propulsion, took place in the 1960s when
or altering existing bPshing gears, bshers are able to positively (eh¢ demersal Reet shifted from employing an otter trawl targeting
negatively) inRuence their impact on the sustainability of a psproundPsh to a beam trawl-targeting RatPsRijigsdorp and
stock and on the surrounding marine environment. Like other pro-Millner, 1996 Rijnsdorpet al, 200§. Although beam trawling for
cesses of technological change, the shift to more sustainable PsH¥agPsh is a very efbcient bshing technique in terms of catch per
gear is complex due to high degrees of uncertainty and contestationit effort, it requires a high-energy inpuR{jnsdorpet al, 2008,
around innovations Dewees and Hawkes, 198@n Ginkel, 2001 causes substantial mortality of both undersized target and non-
Bavinck and Karunaharan, 2Q0Bush and Belton, 20)2New target Psh, leads to changes in the species composition of inverte-
Pshing gear may conBict with the (short-term) economic goals andrates yan Marlenet al, 2014, and causes physical disruption of
safety concerns of Pshelisqaarcet al, 2013. Besides these potential the seabedd{epestelet al, 201§. These negative effects triggered
conflicts, new Pshing gear also needs support from a wide groupresearch and development into alternative, economically efPcient
actors, including industry, states, scientists and NGOs, to prevail rshing techniques with lower impact. A second technical innov-
both practice and policy. The introduction of new gears thereforation was the replacement of the beam by what has been called a
goes far beyond technology design and innovation to include wh&umWwing. A hydrodynamic wing-shaped ObeamO; reducing weight
Geels (2004pnd colleaguesGeels and Schot, 200@rin et al, and bottom contact and therefore drag resulting in less oil consump-
2010 label socio-technical transitions. tion with 20% (Stichting voor Duurzame Visserijontwikkeling,
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2010. The third technical innovation was the replacement of tickleron the context of the complex socio-technological system. In recog-
chains used for mechanical stimulation of the seabed with the beanition that technological change occurs as a result of (rather than
trawl to the use of electrodes giving an electrical stimulus. As outlinetespite) social and political processes, attention has now turned
by Soetaertet al (2013) this alternative electro-trawl technique, to a so-called co-evolutionary understanding safciattechnical
otherwise known as a Opulse trawlO, was seen as an alternativetfange $chot and Geels, 2008rin et al, 2010: paying attention
diminishing the ecosystem effects of the conventional beam trawl.to both technological innovation and the wider social, political,
The actual process of innovation and adoption is in many wayand economic context in which the innovation is embedded.
contrary to the initial hopes of the Dutch government, scientists The consequence of this co-evolutionary understanding is that
and bshers who hoped the pulse trawl gear would quickly integratechnological transitions are neither linear nor rational processes.
into the industry givenits apparent benebts. Despite the adoption dfstead, the innovation and introduction of technologies is under-
the pulse trawl in the Dutch cutter Beet delivering improved ecostood as dependent on the continual interplay between technical
nomic efbciency and ecological performance, the process of addmowledge and developments on the one hand and socio-cultural
tion has been highly contested. Low levels of consensus aroumalues, different power structures, and social innovation on the
the use of electricity in Pshing, which has been banned in thather (Bos, 2004Paredis, 2001 This co-evolutionary perspective
European Union since 198&(irijns et al, 2013, and the high is understood in terms of Osocio-technical transitiorRip and
levels of uncertainty around the physical impact on non-targeKemp, 1998 Rotmans and Loorbach, 200&rin et al, 2010.
species and benthic habitat, have contributed to opposition from inThese transitions trace the dynamic interface between the inBuence
dustry and environmental groups alike. In this paper, we exploref social values over technology development and adoption, as well
how this process of socio-technical innovation became so contested, how power relations change through technologies and shape
and how this contestation was played out in the Netherlands and iaveryday practicesPéredis, 2001 As argued byJohnson and
Europe. Indoing so, we offer key insights into the wider assumptioni#/etmore (2009)Ounderstanding how values are entwined in socio-
of how Onew and improvedO bshing gears can be effectively inteehnical systems is crucial to steering technology to a future we
duced by moving away from technological pugh Stefancetal, wantO (p. 205). Therefore, any analysis of technological adoption
2012 Peterset al, 2012 and considering the social dimensions of should not only focus on the technology itself but also on social pro-
technological transitions. cesses of design, use, and learning that inBuence the form and func-
Using a retrospective case study approach, we reconstruct ttien of technical hardware.
introduction and uptake of the pulse trawl since 1988 (for atimeline The analysis of socio-technical transitions is structured by the
of events, see Supplementary data, A). Data were collected throughP of Geels (2004)The MLP seeks to explain how innovations
semi-structured interviews with a purposive samplaiis et al, emerge and are mainstreamed in practice and regulation over
2000 of 17 actors and institutions, ranging from scientists,time by breaking transition processes into the socio-technical
bshers, policy-makers, bsheries representatives, engineers, rdole, regime, and landscape levels as is shown in Fig&acio-
NGOOs involved in the transition process of the pulse trawl in thechnical transitions begin at the niche level, described as protected
Netherlands. Two respondents refused to cooperate with an intespacesthatenable emerging innovative technologiesto be tested and
view and gave brief written statements explaining their refusal. Adlevelopediflermansetal, 2013. These niches are crucial to transi-
interviews were recorded, transcribed, then coded for analydisns, because they provide spaces for learning, experimentation,
based on a predetermined framework. Data were triangulateghd innovation in reference to, but often unconstrained by, prevail-
from multiple sources to ensure that evidence was reconstructed ang institutional and economic norms and practices. Within a niche,
curately, in terms of facts and sequende {Vaus, 2001 actors interact, share and deliberate over their ideas, creating their
The following section introduces the multi-level perspectivewn norms, discourses, and practices and social networks. But
(MLP) of transition theory as the analytical framework for thisniches do not exist in a vacuum. They develop in reference to
case study. We then present the socio-technical transition of thehat is referred to as the regime levelNa set of actors and institu-
pulse trawl technique in four phases that correspond to the majdions, which coordinate and steer innovations according to prevail-
decision-making events from its introduction in the 1970s to theing regulative, normative, and cognitive rules. The regime level
present. The case is followed by a discussion, which summarizemrdinates and aims to guide and steer innovation at the niche
the key lessons learned for better understanding and managiteyel along a predictable trajectoi@rfn et al, 2010. In doing so,
the process of bshing gear innovation and transition. The bnélbalances regulation with innovation through the alignment and
section draws conclusions and outlines recommendations fatability of rules Geels, 2004 Finally, these niche and regime
policy and further research. levels are embedded in the landscape level, which encompass pro-
cesses beyond the direct inBuence of regime and niche actors such
A transition theory approach to gear innovation  as demographic trends, political ideologies, societal values, and
Technological change is commonly framed in terms of the creativeacro-economic pattern€g3eels and Schot, 2003eels, 2091
tension between technology-push and demand-pull procegses ( By understanding the composition and interaction in and
Stefanetal, 2012Petergtal, 2012. Technology-pushin particu- between the three MLP levels, itis possible to reconstruct how tran-
lar emerges from the idea that new technologies are instruments $@tions can be achieved, including those towards complex outcomes
solve environmental and developmental problems, which is also reuch as sustainabilitysfin et al, 201QHermanset al, 2013. Atthe
ferredtoas atechnological BXqredis, 200)1AsNye (2014prgues, centre of the approach are questions around the extent to which
such Otechnological bxesO presume that failure to change is aririnevations, such as new Pshing gear, can be mainstreamed in
trinsic shortcoming of human capacity and therefore aims to cirpolicy and practice. For instance, how do institutions and actors
cumvent these shortcomings rather than to address changesimexisting regimes foster innovations? What conditions are neces-
practices and lifestyle. According 8arewitz and Nelson (2008) sary for a niche innovation to be taken up and restructure the
only in afew situations technological bxes are successful, dependiagime? Can niche innovations replace a regime, or do they
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commercial vessel GO-65 and it showed higher sole catches and
andscaptievel W lower plaice catches compared to the conventional beam trawl.
(a) No improvement in size selectivity was found, but further research
y i ) was advocatedfan Marlen, 199y
@ o /'/'/,\. ® In 1988, however, all research and development was halted when
e (b ® —*//,0_7+ p ) ® the European Union put a ban on electrical bshing in place.
— //Qx Pl According toLinnaneet al (2000)and Van Marlen (1997) the
® Y ® ban reRected the fear that electro-trawls would lead to a rapid and

uncontrolled increase in bshing efpciency. At the time, the beam

\ i trawl Reet was already under severe international criticism, with

/’ poor regulation and control resulting in overshooting quotas
® //' (d) (Soetaeretal, 2013. As one respondent from the Dutch Pshing in-
t /,./‘/é, dustry argued, the introduction of an even more efpcient pshing
Niche level \\ @] technique at that time was therefore politically untenable. As a
@ (c) result of the ban, all research and development on electrical
@ Regime actors/institutions [ Niche actors bshing techniques was halted throughout Europe. And with a stabi-

Figure 1.Schematic explanation of the MLP. (a) Landscape-level“zed crude oil price, the dominant motivation to develop an alter-

developments exert pressure and inBuence regime and niche Ievé]@?' » more efbcient bshing gear to replace the conventional beam

Regime-level consists of a network of actors and institutions that s Lbecame less urgent. _
set of regulative, normative, and cognitive rules. (c) Multiple However, the results and knowledge that had been builtup before

innovations are developed at the niche level by niche actorsin the ban in 1988 clearly demonstrated the potential for an electric
combination with regime actors. (d) Innovations emerge thatchalldpgfing gear on minimizing impacts on benthic habitats and
the regime and start a process of realignment between the nichespsties. Recognizing this, the Dutch company Verburg-Holland
regime level. (e) Regime is destabilized by the landscape level cigafingecided to resume research and development of an electric
an opportunity for innovations to break through. (f) If the niche  pghing gear in 1992Spetaertet al, 2013, with direct support
innovation successfully aligns with the regime level, thenan 40 the Dutch Ministry in the form of time on one of their research
opportunity for new regime conbguration emerges (adapted from

Schot & Geels, 2008his bgure is available in black and white in prt/rﬁssels. The government was willing to invest in research on an elec-

and in colour alCES Journal of Marine Soigrice ric Pshing gear despite the ban. A former employee of the Ministry
' claribed why research commenced when the gear had been banned.

He argued that, OThere was quite some criticism on the [traditional]
instead contribute to changes in the behaviour, routines, and pradeam trawl, so then it is wise to look for an alternative. | think that
tices of regime actors? It is also possible to determine the extentttte pulse trawl technique was considered to be the main alternative,
which changes in technology are OpushedO® by regime and nibReause the Ministry had already invested a lot in itO.
actors. By 1998, both Verburg-Holland B.V and the Ministry were opti-

There is a continuous drive for modifying Pshing gears and pragnistic about the progress on the pulse trawl technique and they
tices around the world, with commercial bshers constantly introduapproached the Dutch Institute for Fisheries Research (RIVO, cur-
cing technology to remain economically competitive, enhance theently IMARES to give scientibc guidance to the further develop-
performance of their equipment, ahdr respond to changes in ment of a pulse trawl gear. The bshing industry also became
rules and regulationsMaldemarsen, 20QTietze et al, 2005.  involved through the Federation of Fishing Associations (FFA, cur-
Advances in bshing technology over the last century have been hently VisNed, which represented a signipcant part of the demersal
strumental in increasing the efbciency of bPshing Reets contributireshing industry Yan Marlenet al, 2014. Their involvement led to
to the overexploitation of bsh stock&agboola, 201&igaarcet al,  the development of a pulse trawl with a width of 12 m to match the
2019. In response, Pshing technologists have started to focus matemmon size of the conventional trawl and open up the possibility
on conservation-oriented goals of gear development, placing inn@f retrobtting existing vesselédn den Berge and De Bruijn, 2000a
vations in Pshing technology as a key input to sustainably managed Despite investments inthe pulse trawl project by the Pshing sector
bsh stocks{ennelly and Broadhurst, 200Rigaarcet al, 2014. In  during the 1990s, many Pshers did not feel the need to invest in an
the rest of this paper, we seek to understand how Pshing technolalternative Pshing technique for the beam trawl. They were sceptical
gies can be better understood as socio-technical transitions, aatiout the pulse trawl and disagreed with the societal critique on the
the consequences such an understanding might have for managignventional beam trawlMan den Berge and De Bruijn, 2000a
gear-related sustainability transitions. However, according to the chair of the FFA at the time, the wider

bshing industry did see the need to solve problems associated with

. bycatch and the high fuel consumptioiVgn den Berge and De
Four phases of gear transition Bruijn, 2000). To enable continued research on the pulse trawl,
Phase 1: Experimentation, ban and research an experimental license for research was sought by the Ministry at
The prsttrials with marine electro-trawls in Europe were conductethe EU. Although the licence was granted, the Ministry only agreed
in the 1970s in the Netherland®é Groot and Boonstra, 1970 to start discussing options to legalize the use of electricity if research
Boonstra and De Groot, 197Agricola, 198f Belgium {/anden results would be gathered aboard a commercial vessel during a pilot
Broucke, 1978 Germany Horn, 197§, and the UK {Horton,  project. Initiatives to undertake such a project were initially stranded
1984. But it was not until 1986 that the Prst attempts were madearound disagreement about who should pay for the gear and for
to commercialize marine electric Pshing gear in the Netherlandsring a commercial vesseVén den Berge and De Bruijn, 2000b
(Van Marlen, 199y A prototype was tested in 1987 aboard thelt took until 2004 before this could take place.
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Phase 2: research aboard a commercial vessel industry, Civil Society Organisations (CSO), scientists, and policy
In 2004, the pulse trawl system was ready to be tested aboard a cafRcers. The Task Force was instructed to develop an economic and
mercial vessel. For this, the Ratbsh cutter UK153 was selected by@Rdironmental sustainable perspective for the North Sea cutter Reet
Agricultural Economics Research Institute (LEI) in consultatior{ Task Force Sustainable North Sea Fisheries,)200¢heir bnal
with representatives of the bshing industry. One year later, tH€POrt, OFishing with HeadwindO (2006), they described the urgent
Ministry initiated a steering group for the pulse Pshing pilot, consistSituation in the Dutch Pshing industry and advised to establish a
ing of the Ministry and representatives from the two industry associd=isheries Innovation Platform\V{sserij Innovatie PlatforniIP) to
tions, the FFA and the Dutch FishersOs FederaNeuleflandse Steer innovations in the bsheries sector. One of the outcomes was
Vissersboid Scientibc advice was provided by the Institute forthe establishment of Study Groupkefiniskringgnconsisting of
Marine Resources and Ecosystem Studies (IMARES) and LEI, btghers from the same Reet, but from different regions in the
ofwhich fed back research results during the steering groupOs meetifigéherlands to stimulate and empower Pshers to innovate towards
Meanwhile, wider pressure on the sector to innovate was buildinglore sustainable Psheries (BeeVos and Mol, 2010
The Dutch cutter Reetwas faced with further economic pressure dueto The FIP saw the pulse trawl technique as a priority for reducing
rising fuel prices and decreasing Psh qudtin(stry of Agriculture, fuel consumption‘and discards in sol(? bsheries. As a consequence,
Nature and Food Quality, 2006At the same time, the European the Study Group OPulse & SumWingO was established in 2008, con-
Commission announced support for the development of sustainabfsting of Pshers that were willing to test and develop the pulse traw
pshing techniques by increasing the budget available for sustainabifghnique in addition to the SumWing. As two interviewees
linked innovations European Commission, 20pdin response, a described, the Pshers involved in this study group had closely fol-
group of interested beam trawl Pshers, Verburg-Holland B.V. an@wed the pilot project of the UK153 and, in contrast to the majority
the steering group met in 2006 to discuss the wider introduction off the Pshing industry, saw potential in this Pshing technique to
the pulse trawl Yisserijnieuws, 2006 catch an equivalent amount of sole with considerably lower fuel
A major boost to the ambitions of the Dutch industry was givencosts compared with the conventional beam trawl.
in 2005 when the European Commission indicated that it would be  The Ministry managed to arrange an investmentscheme with the
possible to further expand the introduction of the pulse trawl if theEuropean Commission in 2008 for bve vessels owned by bPshers
International Council for the Exploration of the Sea (ICES) wouldParticipating in the Study Group. This scheme covered 40% of the
provide a Opositive advicedisserijnieuws, 2006The advice that investment in a pulse system, with a maximum investment of
ICES forwarded to the CommissionOs Scientibc, Technical &fd76,000 per vesseliserijnieuws, 2008The goal was to gain
Economic Committee for Fisheries (STECF) was cautiously podioad experience with the pulse trawl and to share these experiences
tive: despite clear benebpts to benthic species and habitats and cliih other entrepreneurs involved in beam trawl bshing. By doing
gains in fuel efbciency, concern was raised about potential spirsa, the Ministry wanted to stimulate the further introduction and
damage to cod, potential effects on invertebrates and effects on eltéee future use of the pulse trawl gearigserijnieuws, 2008In
tric sensory systems of elasmobrand@S, 2001 As outlined in -~ 2009, both the SumWing pulse and pulse trawl were installed on
the STECFOs written conclusion, OAlthough the development of thig vessels and within months these proved to be both reliable and
technology should not be halted, there are a number of issues thgtoptable. Other interested skippers however struggled to get
need to be resolved before any derogation can be grantedO (p.|§kns from the bank to invest in the pulse trawl technique due to
However, _the EU ultimately rejected this as;essment_and introducg¢h ongoing uncertainty over whether the 5% derogation for the ex-
a derogation (under Annex Ill (4) of Council Regulation (EC) NO. perimental licenses from the European Commission would be
41/ 2006) for 5% of the beam trawler Beet by Member States Pshiagiengeq. According to aresearcher from the LEI, and corroborated
in I(?ES zones IVc and Vb to use the pulse trawl on a restricte a former employee of the Ministry, this all suddenly changed:
basis, provided that attempts were made to address the conce Rtter a leading bshing company had ordered four Pulse Wings,
expressed by ICES. .
- the other bshers started to ask me where and how they could register.
Although permission was granted from the EuropeanThere wereonlv af d : : -
y afew more days to go before the registration period

Commission for a wider introduction of the pulse trawl technique, ] ) .
the Dutch bshing sector remained pessimistic about the technig dedO. This order convinced other bshers that the pulse trawl tech-

due to technological problems with the gear and lower Iandingglque was reliable and probtable. Eventua_llly the number of_regls-
compared with conventional beam trawls. As one interviewed régared bshers exceeded the number of available pulse trawl licenses,

searcher outlined, the Pshing sector representatives withdrew th&f NoW the amount of licenses became a stagnating factor to a
support to the pilot project during a meeting of the steering groupWIder transition to the pulse trawl techniqué/isserijnieuws a,

at the end of 2006. Decreasing plaice quota and the decreas%lo- 5

total landings of the Dutch cutter Beet negatively affected the reven- Urged by the bshers, both the Dutch FishersOs Federation and
ues, while costs kept rising due to the rising fuel prices, leading to*4sNed sought more experimental licenses from the Dutch Ministry
negative net economic result. As a result of this, the majority of th@ith support from both WWF and the North Sea Foundation

Dutch bshing sector did not feel the need to keep investing in an irfVisserijnieuws b, 20)0During the Agriculture & Fisheries Council
novation they did not believe in. (AGRIFISH) of December 2010, it was decided that the number of ex-

perimental licenses could be expanded to 42 based on Article 43,850

1998, which is a regulation for the conservation of Pshery resources
Phase 3: The breakthrough in the Dutch cutter sector through technical measures for the protection of juveniles of marine
Meanwhile, the Ministry had initiated the OTask Force for Sustainabdeganisms Council of the European Union, 199&ijksoverheid,
North Sea FisheriesTagk Force Duurzame Noordzeevigse2i)05  2010. However, these 42 experimental licenses were not enough to
because of the deteriorating economic situation in the North Sea bshnable all registered bshers to make the transition towards the pulse
eries. This Task Force consisted of representatives of the psHiragvl technique.
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Vissers seinen SOS: ’Straks op een
postzegel vissen’
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NOORDZEE - De in de Milj ta toegezegde 5 miljoen euro - ter p ie voor de schade door het pulsvisverbod
-isvoor s lands beroepsvisserij zelfs geen druppel op een gloeiende plaat. ,Het bedrag sist niet eens”, zegt Johan
Nooitgedagt, voorzitter van de Nederlandse Vissersbond. ,Den Haag maakt hiermee de toel niet mind K

Er moeten structurele oplossingen komen.”

Voorzitter van de Nederlandse Visserbond Johan Nooitgedagt op de
keien in de haven van Harlingen.
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Rijksoverheid

Minister Schouten stelt 15 miljoen beschikbaar voor

innovatieve visserij
Nieuwsbericht| 19-02-2019 ] 09:00

Om op toekomstige ontwikkelingen voorbereid te zijn is het ook voor de visserij
belangrijk te verduurzamen en te innoveren. Om die reden stelt minister Carola
Schouten van Landbouw, Natuur en Voedselkwaliteit € 15 miljoen beschikbaar
voor innovatie in de visserij. Dit is een aanvulling op bestaande Europese
financieringsmiddelen en biedt vissers met behulp van cofinanciering de
mogelijkheid om nieuwe ideeén verder te ontwikkelen. Dit schrijft minister
Schouten vandaag in brief aan de Tweede Kamer.

Minister Schouten: "Er komt veel op onze vissers af, waaronder de onzekerheid rondom de Brexit. In
overleg met vissers, ngo’s en onderzoekers gaan we nu aan de slag met een innovatieprogramma van €
15 miljoen. Deze middelen maken het laagdrempeliger om aan de slag te gaan met innovaties die
vissers vooruit helpen.”

Innovatie nodig voor toekomstperspectief

Naast het recente verbod op de pulsvisserij zijn er andere ontwikkelingen die op de sector afkomen zoals
de herinrichting van de Noordzee (windparken) en de aanlandplicht, die sinds 1 januari 2019 volledig
van kracht is. De aanlandplicht is bedoeld om verspilling (teruggooi van vissen) tegen te gaan en
selectiever vissen te stimuleren. Voor een structurele oplossing zijn vernieuwingen nodig die de
Nederlandse visserijmethoden selectiever maken en/of de bijgevangen vis bij teruggooi een grotere
overlevingskans geven.

Ook innovaties aan boord die bijdragen aan schonere schepen komen in aanmerking voor middelen via
Europese subsidies of de extra € 15 miljoen. De nationale middelen kunnen ingezet worden voor
projecten die op de vissersschepen zelf verder getest worden. Ook projecten waarvan de uitkomst nog
onzeker is, kunnen aanspraak maken op het innovatiegeld.

Ontwikkelingen pulsvisserij

In een brief aan de Tweede Kamer over de uitkomst van de triloog van vorige week over pulsvisserij
onderstreept minister Schouten het belang van het ontwikkelen van nieuwe innovatieve technieken
voor een duurzame visserij. In die brief staat dat er nog geen vastgestelde teksten van het politiek

https://www.rijksoverheid.nl/actueel/nieuws/2019/02/19/minister-schouten-stelt-€-15-miljoen-beschikbaar-voor-innovatieve-visserij 172
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akkoord beschikbaar zijn en stemmingen in de Europese Raad en het Europees Parlement nog moeten
plaatsvinden. Daarna zal de minister de pulsvissers informeren over hoe ze om wil gaan met de
vergunningen en welke transitieperiode voor hen gaat gelden.

Documenten

> Kamerbrief Invulling innovatieprogramma visserij

Kamerstuk: Kamerbrief | 19-02-2019

> Kamerbrief Uitkomst Triloog Pulsvisserij

Kamerstuk: Kamerbrief | 19-02-2019

Zie ook Verantwoordelijk

> Visserij > Ministerie van Landbouw, Natuur en
Voedselkwaliteit
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Kabinet gaat voor 74 miljoen euro
vissers uitkopen

Het kabinet trekt 74 miljoen euro uit om vissers uit te kopen die willen stoppen met vissen.
Dat is nodig om ruimte te creéren op de drukke Noordzee en de druk op visgronden iets te
verlichten, schrijft landbouwminister Carola Schouten.

ANP 19-06-20, 18:12 Laatste update: 18:15

Het verbod op pulsvissen, de brexit-onderhandelingen en het coronavirus “maken het
toekomstperspectief van de vloot onzeker”, zegt Schouten. Ze presenteert daarom vrijdag haar
visie op de kottervisserij. De vloot wordt kleiner en moet economisch gezond zijn, stelt de
bewindsvrouw. Ze ziet een sector voor zich “die een voorloper blijft qua kennis en innovatie en
vist met respect voor natuur en milieu”.
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Het kabinet maakt 45 miljoen euro vrij voor innovaties die het vissen schoner en lucratiever
moeten maken. Dat geld zal voor een deel gaan naar nieuw tuig dat de pulskor kan vervangen.
Die kunnen vissers niet meer gebruiken wegens het verbod op pulskorvisserij, waarbij de vis
(schol en tong) wordt opgeschrikt van de bodem met kleine elektrische schokjes. Het Europese
Parlement stemde vorig jaar in met het verbod.

Verdeling

Het geld dat opzij wordt gezet voor het uitkopen van vissers en innovaties werd al op tafel gelegd
bij de onderhandelingen van het Noordzeeakkoord. Dit akkoord moet de drukke Noordzee beter
verdelen en werd vrijdag ondertekend door de meeste onderhandelaars, hoewel de
handtekening van vissersorganisaties ontbreekt.

A De Haven van Urk, met enkele kotters. © Foto Freddy Schinkel

Handtekening

Nadat in februari een onderhandelaarsakkoord werd gepresenteerd, liet de Vissersbond weten
het akkoord niet te steunen. Zeven van de belangrijkste negen vissersorganisaties wilden wél
tekenen, maar die vertegenwoordigen samen nog niet de helft van de Nederlandse vissers.
Wegens “de verdeeldheid in de achterban” tekenen de overgebleven zeven organisaties niet,
meldt verantwoordelijk minister Van Nieuwenhuizen. ,,Ontwikkelingen op de Noordzee gaan
echter door, belangen van de visserij worden direct geraakt”, aldus de bewindsvrouw.

Het kabinet wil dan ook een verkenner aanwijzen die de grote verschillen tussen vissers gaat
onderzoeken. Deze persoon moet er ook voor zorgen dat de vissers toch zo veel mogelijk
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kunnen meepraten over de verdeling van de Noordzee.

*Ag V) fajlufft’l €17 fezl <«

ONTDEK HET OP £ Download in de
P> GooglePlay | @ App Store

https://www.destentor.nl/urk/kabinet-gaat-voor-74-miljoen-euro-vissers-uitkopen~a4dd6613/ 3/8


https://www.destentor.nl/video
Annexe 13

https://www.destentor.nl/video/staking-bij-scania-zwolle-medewerkers-door-staakstraat~p193208
https://www.destentor.nl/video/overleden-persoon-gevonden-in-weiland-bij-giethoorn~p193235
https://www.destentor.nl/video/politie-gaat-bij-avondklok-snel-handhavend-optreden~p193176
https://play.google.com/store/apps/details?id=com.mecom.destentor.nl&hl=nl&utm_campaign=apple_appstore&utm_medium=website&utm_content=in-article-app-download
https://itunes.apple.com/nl/app/stentor-nieuws/id488644862?mt=8&utm_campaign=apple_appstore&utm_medium=website&utm_content=in-article-app-download

	Report of the Working Group on Electric Trawling (WGELECTRA)
	Executive summary
	1 Administrative details
	2 Terms of Reference
	3 Introduction
	4 Assessment framework
	5 Electrofishing
	5.1 Introduction
	5.2 Pulse trawling in the North Sea
	5.2.1 The number and distribution of pulse trawls in the North Sea

	5.3 Pulse trawls used in the fishery for sole
	5.4 Field strength measurements of the sole pulse
	Conclusion


	6 Sustainable exploitation
	6.1 Introduction
	6.2 Evolution of pulse trawl effort
	6.3 Changes in towing speed
	6.4 Spatial distribution of the pulse and beam trawl fishery
	6.5 Catch rate and species composition of discards
	6.6 Catch efficiency for target species sole and plaice
	6.6.1 Conclusion

	6.7 Species and size selectivity
	6.7.1 Conclusion

	6.8 Cod-end selectivity
	6.8.1 Conclusion

	6.9 Survival of fish caught in pulse and beam trawl fishery
	6.9.1 Conclusion

	6.10 Competition between fishers using pulse trawls with those using other gear
	6.10.1 Conclusion

	6.11 Discussion

	7 Repetitive exposure
	7.1 Introduction
	7.2 Frequency of exposure
	7.3 Repetitive exposure: theoretical approach
	7.3.1 Time interval between trawling events

	7.4 Empirical approach
	7.4.1 Methods
	7.4.2 Results

	7.5 Discussion

	8 Target and non-target species
	8.1 Damage due to mechanical impact
	8.2 Damage due to electrical stimulation (fractures, mortality)
	8.2.1 Field samples pulse vessels
	8.2.2 Laboratory experiments with sole pulse exposure
	Invertebrates
	Fish


	8.3 Behaviour
	8.4 Reproduction
	8.5 Effect of chronic exposure to sub lethal effects

	9 Mechanical disturbances of sea bed
	9.1 Penetration in sea bed
	9.2 Conclusion

	10 Structure and functioning of the benthic ecosystem
	10.1 Effects of mechanical disturbance on biomass and community composition
	10.2 Bio-geochemistry
	10.2.1 Field experiments
	10.2.2 Ex-situ exposure experiments
	10.2.3 Sub-lethal impacts on ecosystem functioning
	10.2.4 Effects from electrolysis
	10.2.5 Discussion

	10.3 Conclusion

	11 Comparing ecosystem impacts of using pulse trawls or traditional beam trawls in exploiting North Sea sole
	11.1 Sustainable exploitation of the target species
	11.1.1 Catch efficiency and Species selectivity (landings)
	11.1.2 Size selectivity sole and plaice
	11.1.3 Discards
	11.1.4 Bycatch invertebrates
	11.1.5 Discard survival
	11.1.6 Risk of overfishing
	11.1.7 Fishing effort
	11.1.8 Spatial distribution

	11.2 Adverse effects pulse stimulus on target and non-target teleost and Elasmobranch fish species that are exposed to the gear but not retained
	11.2.1 Injuries
	11.2.2 Mortality
	11.2.3 Feeding
	11.2.4 Reproduction

	11.3 Adverse effects mechanical disturbance on benthic invertebrates
	11.3.1 Impact on benthic invertebrates

	11.4 Adverse effects pulse stimulus on benthic invertebrates
	11.4.1 Mortality of benthic invertebrates
	11.4.2 Sub-lethal effects on benthic invertebrates
	11.4.3 Reproduction

	11.5 Exposure
	11.5.1 Electric field around a pair of electrodes
	11.5.2 Frequency of exposure
	11.5.3 Repetitive exposure

	11.6 Mechanical disturbance of sea bed
	11.6.1 Depth of disturbance
	11.6.2 Resuspension of sediment

	11.7 Structure and functioning of the benthic ecosystem
	11.7.1 Benthos biomass
	11.7.2 Bio-geochemistry

	11.8 Environment
	11.8.1 CO2 emission
	11.8.2 Litter
	11.8.3 Electrolysis


	12 WGECO input
	12.1 The sustainable exploitation of the target and bycatch species (species and size selectivity)
	12.2 Target and non-target species that are exposed to the gear but are not retained (injuries and mortality)
	12.3 The mechanical disturbance of the seabed
	12.4 The structure and functioning of the benthic ecosystem
	12.5 The impact of repetitive exposure to the two gear types on marine organisms

	13 General discussion
	13.1 Comparing the footprint and catch efficiencies
	13.2 Impact on seafloor and benthic ecosystem
	13.3 Potential side-effects of electric pulses on animals
	13.3.1 Effects on behaviour
	13.3.2 Effects on adult commercial fish species
	13.3.3 Effects on invertebrates
	13.3.4 Impact on reproduction, sub-lethal and long term effects

	13.4 Prospects of application of electricity to improve the sustainability of capture fisheries

	14 Synthesis
	15 Knowledge gaps
	15.1 Extrapolating results from laboratory experiments to the field.
	Field experiments

	15.2 Sub-lethal effects
	15.2.1 Young life stages and reproductive phase
	15.2.2 Disease

	15.3 Behaviour
	15.4 Long term effects on development, reproduction, growth, behaviour
	15.5 Population and Ecosystem consequences
	15.5.1 Ecosystem functioning
	15.5.2 Population movement
	15.5.3 Effect on sole stock of change in effort distribution

	15.6 Welfare

	16 References
	Annex 1:  List of participants
	Annex 2:  Repetitive exposure for pulse trawl and traditional beam trawl
	Annex 3:  Terms of reference
	WGELECTRA - Working Group on Electrical Trawling

	Annex 4:  Living document on principles and effects of pulse trawling
	Annex 5:  Technical minutes by RGPULSE
	General comments on Report and Request
	i) sustainability of the gear for the target species:
	ii) injury or mortality to non-retained catch:
	iii) mechanical disturbance of the seabed:
	iv) structure and function of the benthic ecosystem:
	v) effects of repeated exposure:

	Other Comments and Conclusions
	References

	WGELECTRA Appendix 1 - Living document on principles and effects of pulse trawling_chairs.pdf
	1 Introduction
	2 Electrotrawl technology
	2.1 Basic working principle
	2.1.1 Some explanatory physics
	2.1.2 Animal responses
	2.1.3 Differences with freshwater electrofishing

	2.2 History of pulse trawling
	2.3 Electrotrawls and pulse trawls today
	2.3.1 The Crangon pulse trawl
	2.3.2 The flatfish pulse trawl
	2.3.3 The Ensis electrotrawl
	2.3.4 Other applications in trawling


	3 Catch composition & effort of pulse trawls
	3.1 General overview
	3.2 Catch composition of Crangon pulse trawls
	3.3 Catch composition of flatfish pulse trawls
	3.4 Catch composition of Ensis electrotrawls
	3.5 Redistributing fishing effort

	4 Effects of exposure to pulse fields
	4.1 General overview
	4.2 Effects of the Crangon pulse field
	4.2.1 Effect of pulse parameters and temperature on pulse’s efficacy
	4.2.2 Effect on invertebrates
	4.2.3 Effect on adult fish
	4.2.4 Effects on early life stages of Atlantic cod and Dover sole

	4.3 Effects of the flatfish pulse field
	4.3.1 On invertebrate species
	4.3.2 On adult fish species
	4.3.2.1 Dover sole (Solea solea)
	4.3.2.2 Common dab (Limand limanda)
	4.3.2.3 Whiting (Merlangius merlangus)
	4.3.2.4 Atlantic cod (Gadus morhua)
	4.3.2.5 European Seabass (Dicentrarchus labrax)
	4.3.2.6 Lesser spotted dogfish (Scyliorhinus canicula L.)
	4.3.2.7 On prey detection of electrosensitive cartilaginous fish (Scyliorhinus canicula L.)
	4.3.2.8 Skin ulcerations


	4.4 Effects of the Ensis pulse field
	4.4.1 Before-after-control impact study
	4.4.2 Behaviour and survival.

	4.5 Conclusion
	4.5.1 Direct mortality imposed by electrical stimulation
	4.5.2 Electric-induced injuries
	4.5.3 Sublethal effects


	5 Physical impact of pulse trawls
	5.1 General
	5.2 Physical impact of the shrimp pulse trawl
	5.3 Physical impact of the flatfish pulse trawl
	5.4 Physical impact of the Ensis pulse trawl
	5.5 Conclusion

	6 Viability and survival of the catch
	6.1 Mechanical impact of pulse trawls
	6.2 Discard survival in pulse trawls targeting sole

	7 Overview Updates
	8 References

	Executive summary
	1 Official Terms of Reference
	2 Tasks and EU DG-MARE request
	2.1 Supporting Information
	2.2 Regulation (EU) 2019/1241 of the European Parliament and of the Council of 20 June 2019

	3 WKING meetings
	3.1 Inception WKING remote meeting information (WKING I)
	3.2 Second WKING remote meeting (WKING II)
	3.3 Final WKING remote meeting (WKING III)
	3.4 Other WKING remote coordination meetings

	4 Suite of criteria to objectively define an ‘Innovative gear’
	4.1 General definition of Innovation
	4.2 Conceptual interpretation of Innovative gear
	4.2.1 Baseline standards for each sea basin
	4.2.2 European sea basins
	4.2.3 Innovative gear

	4.3 Criteria of Assessment (CA)
	4.3.1 Catch efficiency
	4.3.2 Selectivity
	4.3.2.1 Catch of target species
	4.3.2.2 Bycatch

	4.3.3 Impact on marine ecosystems
	4.3.3.1 Seabed or benthic impact
	4.3.3.2 Gear loss, ghost fishing and marine plastic pollution
	4.3.3.3 Impact on endangered, threatened, and protected (ETP) species


	4.4 Performance improvement
	4.5 Technology Readiness Level (TRL)
	4.6 Performance and technical readiness rating guidelines
	4.7 Levels of technological complexity

	5 Modelling the innovative gears
	5.1 General definition of innovation using the IDEFO method
	The Input to Innovation
	Innovation outputs
	Innovation controls
	Innovation mechanisms

	5.2 Defining innovative gear and measurement system using the IDEFO method
	Example of a recent successful innovation in fisheries
	Example of an innovation with limited implementation, failed to scale up and be brought to market
	Limitations and future works


	6 Catalogue of innovative gears
	6.1 North Sea
	6.1.1 FlexSelect. A counter-herding device
	6.1.2 Brown shrimp size sorting grid
	6.1.3 Netgrid
	6.1.4 SepNep
	6.1.5 Combination grid for Pandalus and Nephrophs fishery
	6.1.6 Grid system with double-codend
	6.1.7 Shrimp pulse
	6.1.8 Flying drone with scientific echosounder
	6.1.9 Smart acoustic solution for tagging fishing gears and objects underwater (PingMe)
	6.1.10 Two to four-panel sorting grids
	6.1.11 Species separation, cod-haddock

	6.2 Northwestern Waters
	6.2.1 Remotely controllable trawl doors
	6.2.2 Floating sweeps on Nephrops trawl
	6.2.3 Fish scaring ropes in a Nephrops trawl
	6.2.4 Electro razor dredge
	6.2.5 Echo sensor to detect Nephrops
	6.2.6 Flemish panel
	6.2.7 Kon’s covered Fisheye

	6.3 Southwestern Waters
	6.3.1 BRD for bycatch reduction in crustacean fisheries
	6.3.2 Magnetic deterrents in fish trap
	6.3.3 Soft brush groundgear
	6.3.4 Biodegradable twines in pots
	6.3.5 Hookpod

	6.4 Baltic Sea
	6.4.1 Mini Danish seine
	6.4.2 Pontoon trap in Baltic fisheries
	6.4.3 Pearl-nets
	6.4.4 Trawl for reduction of cod catches (Nemos+Roofless)´
	6.4.5 Shifting from gillnet to pots for single or multi target species
	6.4.6 Acoustic alerting or deterrent devices
	6.4.7 Boat seine for North Baltic

	6.5 Mediterranean and Black Sea
	6.5.1 Dual codend gear
	6.5.2 Low-impact and fuel saving semi-pelagic otterboards
	6.5.3 Otterboards made from recycled plastic waste (PLUTO©)
	6.5.4 Batwing otterboards
	6.5.5 Introduction of high strength materials to bottom otter trawl
	6.5.6 Flexible turtle excluder device (FLEX-TED)
	6.5.7 Trammel net provided with “guarding net” in the caramote prawn and other coastal fisheries in western Mediterranean
	6.5.8 Double-detached groundgear
	6.5.9 Juvenile and Trash Excluder Device
	6.5.10 Seabird mitigation devices
	6.5.11 Trap for lionfish
	6.5.12 SURF-BRD Panel


	7 Innovation evaluation
	7.1 Summary statistics
	7.2 Innovation matrix by Criteria of Assessment
	7.2.1 Catch efficiency
	7.2.2 Selectivity
	7.2.3 Impact on marine ecosystems


	8 References
	Annex 1: Information collection of the innovative gears. Factsheet template
	Annex 2: List of participants
	WKING I, Inception Remote meeting (May 20-22, 2020) (in alphabetic order)
	WKING II, Second Remote meeting (June 10th, 2020) (in alphabetic order)
	WKING coordination meeting, Remote meeting with the Strategic Innovation Ltd (UK) company (4 September 2020)
	WKING III, Final Remote meeting (7 September 2020) (in alphabetic order)
	Annex 3: FAO Area Codes

	FAO Major Areas
	Annex 4: Fishing gear classification
	Annex 5: Review of the ICES Workshop on Innovative Fishing Gears (WKING) 2020 Report
	Consensus Summary
	Reviewer: Dr. Noëlle Yochum, NOAA Alaska Fisheries Science Center, United States
	Reviewer: Dr. Paul Winger, Fisheries and Marine Institute, Canada
	Reviewer: Dr. Mike Pol, Principal, katpol consulting, United States
	Response from Advice Drafting Group
	Annex 6: Explanation on how the ADGING has addressed the main comments by the reviewers. All decisions are based on consensus of all ADGING members.
	Annex 7: Innovation evaluation. Scoring matrixes, and reviewed statistics



	Public subsidies have supported the development of electric trawling in Europe
	Introduction
	A controversial fishing method
	Current state of play

	Material and methods
	Data sources
	Identification of electric trawling subsidies

	Results
	Discussion
	An illegal fishing gear was subsidized
	Subsidies in breach of EU obligations and global commitments
	Harmful subsidies disguised as beneficial ones
	Industry-funded research

	Conclusions
	Declarations of interest
	Acknowledgments
	Supplementary data
	References


