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Synthesis of the landing obligation measures and discard rates

EXECUTIVE SUMMARY

Article 15 of the reformed European Union (EU) Common Fisheries Policy (CFP) came into
force on 1 January 2015. It introduced a phased implementation of a discard ban: a
prohibition on discarding catch, generally described as the Landing Obligation (LO). The
introduction of the LO was essentially a change from a ‘landing’ to a ‘catch quota’ system.
In January 2019, the phased implementation was completed and the LO was fully
implemented, covering all quota stocks in EU waters and those with Minimum Sizes in the
Mediterranean. However, the transition towards a fully implemented catch quota regime
has proved very challenging for some fisheries.

The ultimate objective of the landing obligation is to reduce the wasteful practice of
discarding, to create incentive to fish more selectively and avoid unwanted catches.
Member States undertook several initiatives and voluntary measures to facilitate the LO.
Most were related to selective gear trials. Stakeholder interviews and questionnaires
conducted in this study showed that the process for approving newly developed gear is
long and severely delayed implementation of these measures. Avoidance (or ‘move-on’)
rules were facilitated by voluntary agreements and helped to increase knowledge of areas
with high discard levels in pelagic and demersal fisheries. These move-on rules, together
with improvements in fishing gear selectivity, were considered the most effective in
facilitating the implementation of the LO. Despite this, these technical measures were
considered less viable from an economic point of view, as they require extra investments
from vessel owners in new fishing gear and, also, the potential loss of efficiency in catching
the most valuable target species. Other examples of measures taken to facilitate the LO
were: adaption of national quota management to better fit the challenges the LO
presented, initiatives to increase survivability, weekly catch limits and initiatives focused
on improving accountability and quota alignment.

Consultation with stakeholders through interviews, questionnaires and online workshops
pointed out that areal closures were classified as ‘less effective’, as were TAC removals
and changes in Minimum Conservation Reference Size (MCRS). There was concern among
some stakeholders that the removal of TACs as a management measure would be solely
based on the desire to avoid choke species problems and, therefore, bypass the need to
protect vulnerable stocks in mixed fisheries in the first place. As a result, removing TACs
was thought to be un-precautionary, as it would have negative effect on sustainable
management of stocks. When aiming to mitigate potential losses in fishing opportunities
due to choke considerations, adaptions of national quota management to better fit LO
challenges and quota swaps between Member States were the preferred options, followed
by high survivability exemptions.

To be able to conduct a quantitative assessment of the potential effects of the LO, a
comprehensive analysis on the fisheries dependent information (FDI) data base of the
Joint Research Centre of the European Commission (JRC) was conducted. To facilitate the
qualitative assessment of discard rates and measure the level of success of the LO across
fisheries, species, areas and Member States, the consortium developed a dynamic
application, ‘ShinyApp’. The available data sets covered discard estimates for two separate
periods: 2011 - 2014 and 2015 - 2019. National experts screened the data and developed
look-up tables to conduct quality checks and harmonise data formats between data sets
of the two periods. This work provided consistent information over the given period. The
“ShinyApp” was also successfully linked to ICES stock assessment outputs to provide
supplementary information, e.g., fisheries exploitation rates, stock states and trends, on
observed discard rates. The connection of the app with the overview of certain fisheries’
and species’ exemptions also greatly facilitated the analysis of discard rates within the
context of the LO. In addition, a method was developed that allowed for filtering the data
so only fisheries with landings with a relatively high coverage of discard information were
retained. This resulted in @ much-reduced dataset that was used for analysis but could
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also be interrogated in more detail using the app to understand discard trends for certain
areas, fisheries and species.

The estimated discard rates did not show clear trends or patterns as a response to the
implementation of the LO. The short time-series of available information in combination
with the highly variable nature of discard data could explain this. This said, with the
inclusion of more data, in the future, it may be possible to detect and explain changes in
discard rates as a consequence of the implementation of the LO. There was also no
distinction observed in discard rates between fisheries and species that have, or do not
have, an exemption to the LO. As a result, differences in discard patterns owing to
exemptions could not be established. It was also shown that there were difficulties in
monitoring the impact of the different exemptions because of the high level of aggregation
of information available in the STECF-FDI database. This is in contrast with the detailed
specific criteria for fisheries and species under an exemption. These are based on
information like combinations of implementation periods, explicit areas, fishing operations
and vessel specifications. This issue should be considered when going forward in analysing
this database to assess and evaluate LO or exemption effects.

Estimating the level of compliance was an important element in evaluating the
implementation of the LO. To understand the reasons behind the viability or
impracticability of some measures and subsequent compliance or non-compliance, the
insights of national control authorities and other stakeholders (industry, NGOs, scientists)
were collected. Stakeholders within all the areas of the study were consulted by means of
in-person interviews, two e-workshops and an online survey. Currently, the main control
measures used in EU waters are traditional at-sea inspections (i.e., patrol vessel) and
dockside/auction inspection of the landings/e-logbooks. As these control measures only
have a deterrent effect and do not allow for detecting illegal discarding, e.g. as it would
never happen during sea inspections, the measures are not considered effective by most
of the stakeholders within the current LO scheme. According to responding stakeholders,
Remote Electronic Monitoring (REM) devices that incorporate on-board Closed-Circuit
Television (CCTV) and sensors could be the best way forward to ensure effective
monitoring and control. However, during workshops and interviews in this study,
stakeholders from the industry were hesitant to encourage the use of REM, as use may
lead to privacy issues, extra costs and feelings of distrust towards fishing operators. In
terms of improving compliance, mainly to achieve improved registration of discards, there
was a common agreement on the need to revise the ERS/e-logbook technology, for
instance, by providing additional fields and increasing user-friendliness. In cases where
logbooks were changed, the appropriate fields were not in place at the time of the start of
LO implementation.

The list of fisheries and stocks covered by the LO implementation is rather straight forward
to produce but getting an overview of the long list of exemptions was complex in both the
Atlantic Western Waters (AWW) and the North Sea (NS). In addition, because detailed
information on discard levels over a longer period of time were lacking it was complex to
attain detailed specifications of exemptions, time of implementation, specific gears and
areas, making it difficult to provide a general overview of the LO and an overall evaluation
of its effects. Therefore, it was concluded that there was a lack of evidence for changes in
discarding practices in the fisheries of the AWW, BS and NS as a result of the
implementation of the LO. Nevertheless, it was noted, through consultations with
stakeholders, that several adopted and implemented management measures potentially
have an effect on fishing patterns and behaviour in avoiding catches below MCRS.

This study highlights the importance of maintaining scientific sampling programmes to
understand changes in discard rates. It recommends that the data dissemination tool
should be maintained so that further years of data on discard estimates can be
incorporated and the app can be used as a quantitative assessment tool to measure
success of the LO.
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Survey results show that the majority of stakeholders (64% in the NS and BS areas and
72% in the AWW) believed that non-compliance to the LO implementation was occurring.
The main reasons pointed out were the complex legislations, the fact that the LO is not
accepted by the industry, the lack of efficient control tools at sea and the inadequacy of
current control measures. According to some stakeholders, there is a substantial amount
of extra work to be done on board as a result of the implementation of the LO, like
separating wanted from unwanted catch and storing additional quantities of fish.
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SYNTHESE

L'article 15 de la politique commune de la péche (PCP) réformée de I'Union européenne
(UE) est entré en vigueur le 1er janvier 2015 dans le but d’introduire une mise en ceuvre
échelonnée d’une interdiction totale des rejets, a savoir, une interdiction de rejeter les
captures, plus largement connue comme l'obligation de débarquement (OD) qui consistait
essentiellement a passer d'un systeme de « débarquement » a un systéme de « quotas
de captures ». La mise en ceuvre échelonnée s'est achevée en janvier 2019 par la mise en
application totale de I'OD couvrant tous les stocks soumis a quotas dans les eaux de I'UE
ainsi que ceux soumis a des tailles minimales en Méditerranée. Cependant, la transition
vers un régime de quotas de captures s'est avérée tres difficile pour certaines pécheries.

L'obligation de débarquement vise principalement a réduire le gaspillage provoqué par les
rejets, a encourager une péche plus sélective et a éviter les captures indésirées. Dans ce
contexte, les Etats membres ont entrepris plusieurs initiatives ainsi que des mesures
volontaires facilitant I'application de I'OD et dont la plupart portaient sur des études
relatives a I'utilisation d’engins de péche sélectifs. Dans le cadre de la présente étude, les
entretiens et les questionnaires menés auprés des parties prenantes ont montré que le
processus d’approbation de nouveaux engins est long et qu’il a retardé de fagon
considérable la mise en ceuvre de ces mesures. Des accords volontaires ont contribué a
mettre en place des régles « d’évitement » (également appelées « move-on rules ») qui
ont permis de mieux connaitre les zones dont les taux de rejet sont élevés pour les
pécheries pélagiques et démersales. Ces régles d’évitement, associées aux améliorations
de la sélectivité des engins de péche, ont été considérées comme les moyens les plus
efficaces pour faciliter la mise en ceuvre de I'OD. Néanmoins, ces mesures techniques ont
été estimées moins viables d’un point de vue économique du fait qu’elles nécessitent des
investissements supplémentaires de la part des propriétaires des navires dans de
nouveaux engins de péche et représentent une perte potentielle d’efficacité dans les
captures des espéces cibles les plus précieuses. D'autres dispositions ont été prises pour
faciliter I'OD telles qu’une plus grande flexibilité dans la gestion des quotas nationaux pour
que les Etats membres puissent mieux répondre aux défis présentés par I'OD, des
initiatives visant a accroitre le taux de survie, des limites de captures hebdomadaires ainsi
que des initiatives axées sur I'amélioration de la responsabilité et de I'alignement des
guotas.

La consultation des parties prenantes au moyen d’‘entretiens, de questionnaires et
d’ateliers en ligne a indiqué que les fermetures par zone étaient « moins efficaces » car
elles impliquaient la suppression des TAC (totaux admissibles de captures) en plus des
changements dans les TMRC (tailles minimales de référence de conservation). Certaines
parties prenantes craignaient que la suppression des TAC utilisée comme mesure de
gestion ne soit fondée que sur le désir d’éviter des problémes des stocks a quotas limitants
et que, de ce fait, ne tienne pas compte du besoin prioritaire de protéger les stocks
vulnérables dans les pécheries mixtes. Par conséquent, la suppression des TAC a été
considérée comme un manque de précaution puisqu’elle aurait eu un impact négatif sur la
gestion durable des stocks. Ainsi, d’autres mesures correctives ont été privilégiées pour
réduire les pertes potentielles de possibilités de péche dues aux stocks a quotas limitants,
a savoir une plus grande flexibilité dans la gestion des quotas nationaux pour permettre
aux Etats membres de mieux répondre aux défis de I'OD, des échanges de quotas entre
les Etats membres et des exemptions fondées sur le taux de survie élevé.

Les effets potentiels de I’'OD ont été mesurés d'un point de vue quantitatif grace a une
analyse compléete de lI'information en fonction de la péche (FDI) provenant de la base des
données du Centre commun de recherche de la Commission européenne. Par ailleurs, afin
de réaliser I'évaluation qualitative des taux de rejet et mesurer le niveau de réussite de
I’'OD selon les pécheries, les espéces, les zones et les Etats membres, le consortium a
développé une application dynamique « ShinyApp ». Les jeux de données disponibles



Synthesis of the landing obligation measures and discard rates

couvraient des estimations des rejets pour deux périodes distinctes : 2011 a 2014 et 2015
a 2019. Des experts nationaux ont analysé les données et développé des tables de
correspondance afin d’effectuer des contréles qualité et d’harmoniser les formats de
données entre les différents jeux de données pour les deux périodes. Ce travail a permis
d’obtenir des informations cohérentes sur la période donnée. La « ShinyApp » a également
été reliée avec succés aux résultats des évaluations des stocks du CIEM pour obtenir des
informations supplémentaires telles que les taux d’exploitation des pécheries, I'état des
stocks et les tendances des taux de rejet observés. La connexion de l'application avec
I'apercu des exemptions sur certaines pécheries et espéces a également facilité I'analyse
des taux de rejet dans le contexte de I'OD. De plus, une méthode a été développée pour
filtrer les données de fagon a ne retenir que les pécheries dont le débarquement présentait
une couverture relativement élevée d’informations sur les rejets. Le jeu de données ainsi
obtenu étant beaucoup plus réduit a pu étre analysé et interrogé en détail a l'aide de
I'application pour comprendre les tendances de rejet pour certaines zones, pécheries et
especes.

Les taux de rejet estimés ne montraient pas de tendances ni de modéles clairs suite a la
mise en ceuvre de I’OD, ce qui s’expliquait par les courtes séries temporelles d’informations
disponibles ainsi que par la nature extrémement variable des données sur les rejets. Ceci
dit, en incluant plus de données, a l'avenir, il serait possible de détecter les changements
dans les taux de rejet et de les relier a la mise en ceuvre de I'OD. Aucune distinction n’a
été observée dans les taux de rejet entre les pécheries et les espéces selon qu’elles
bénéficient ou non d’une exemption a l'obligation de débarquement. Par conséquent, il n'a
pas été possible d'établir des différences entre les modeles de rejet liées aux exemptions.
Des difficultés a suivre I'impact des différentes exemptions ont également été identifiées
en raison de la forte agrégation des informations disponibles dans la base des données du
CSTEP-FDI. Ceci contraste avec les critéres détaillés spécifiques pour les pécheries et les
espéces bénéficiant d’exemptions. Ces critéres sont basés sur des informations telles que
des associations de périodes de mise en ceuvre, des zones explicites, des opérations de
péche et des spécifications de navires. Cette question devrait étre prise en compte lors
d’une analyse plus approfondie de cette base de données afin d’évaluer les effets de I'OD
ou des exemptions.

Un élément clé pour évaluer la mise en ceuvre de I'OD était I'estimation du niveau de
conformité. Pour comprendre les raisons de la viabilité ou de l'impraticabilité de certaines
mesures et, par conséquent, de la conformité ou non-conformité, les opinions des autorités
de controle nationales et d’autres parties prenantes (industrie, ONG, scientifiques) ont été
recueillies. Les parties prenantes impliquées dans les différents domaines abordés par
cette étude ont été consultées par le biais d’entretiens, de deux ateliers en ligne et d'une
enquéte en ligne. A I'heure actuelle, les mesures de contrdle principalement utilisées dans
les eaux de I'UE sont les inspections traditionnelles en mer (par exemple par des navires
de patrouille) et les inspections a quai/dans les criées des débarquements/journaux de
péche électroniques. La plupart des parties prenantes estiment que ces mesures de
contrdle ne sont pas efficaces dans le schéma actuel de I'OD étant donné qu’elles ont un
effet purement dissuasif et ne permettent pas de détecter, par exemple, les rejets illégaux
qui ne se produiraient jamais lors des inspections en mer. Les parties prenantes ayant
répondu a I’'étude préconisent l'utilisation des dispositifs de surveillance électronique a
distance (REM) incorporant des systémes de CCTV (Closed-Circuit Television) a bord ainsi
que des capteurs pour améliorer la surveillance et le contréle. Cependant, lors des ateliers
et des entretiens, les représentants du secteur hésitaient a encourager I'utilisation de la
REM car cela pourrait soulever des problémes liés au respect de la confidentialité,
engendrer des colits supplémentaires et créer un sentiment de méfiance a I'égard des
opérateurs de péche. Pour améliorer la conformité, et en particulier I'enregistrement des
rejets, il existe un consensus sur le besoin de réviser les systémes d’enregistrement et de
communication électroniques des données (ERS) et le journal de péche, par exemple, en
ajoutant des champs supplémentaires et en simplifiant leur utilisation. Il a été noté que
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lorsque les journaux de péche avaient subi des modifications, les champs concernés
n’‘étaient pas a jour au moment de la mise en ceuvre de I'OD.

Obtenir la liste des pécheries et des stocks couverts par la mise en ceuvre de I'OD est
assez facile, en revanche il a été complexe d'obtenir un apercu de la longue liste
d’exemptions dans les eaux de I'Atlantique nord-ouest et de la Mer du Nord. De plus, en
raison du manque d’informations détaillées sur les taux de rejet pendant une longue
période, il a été difficile d’obtenir des spécifications détaillées concernant les exemptions,
le temps de mise en ceuvre, les engins et les régions spécifiques et d’avoir une vue
d’ensemble de I'OD ainsi qu’une évaluation générale de ses effets. Il a donc été conclu
qu’il manquait de preuves de changement des pratiques de rejet dans les pécheries de
I’Atlantique nord-ouest, de la Mer Baltique et de la Mer du Nord suite a la mise en ceuvre
de I'OD. Néanmoins, lors des consultations avec les parties prenantes, il a été noté que
plusieurs mesures de gestion adoptées auraient potentiellement un effet sur les modeles
de peéche et sur les comportements a adopter pour éviter les captures sous les seuils des
TMRC.

Cette étude met en évidence l'importance de maintenir des programmes scientifiques
d’échantillonnage permettant de mieux comprendre les changements dans les taux de
rejet et recommande de maintenir 'outil de diffusion des données pour pouvoir incorporer
plusieurs années de données dans les estimations des rejets. L'application pourrait ainsi
étre utilisée comme un outil d’évaluation quantitative pour mesurer le succés de I'OD.

Les résultats de I'enquéte ont montré que la majorité des parties prenantes (64% dans
les régions de la Mer du Nord et de la Mer Baltique et 72% dans I’Atlantique nord-ouest)
estimaient qu'il existait une non-conformité de la mise en ceuvre de I'OD. Les principales
raisons de cette non-conformité étaient des législations complexes, le fait que I'OD n’est
pas acceptée par le secteur, le manque d‘outils de contrble efficaces en mer et
I'inadéquation des mesures de contr6le actuelles. Selon certaines parties prenantes, la
mise en ceuvre de I'OD ajoute un travail considérable a bord des navires, comme la
séparation des captures indésirées et le stockage de quantités supplémentaires de
poisson.
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1 INTRODUCTION

Article 15 of the reformed Common Fisheries Policy (CFP) of the European Union (EU)
came into force on 1 January 2015 and introduced a phased implementation of a discard
ban. This is generally described as the Landing Obligation (LO). In January 2019, the
phased implementation was completed and the LO was fully implemented, covering all
quota stocks in EU waters and those with minimum sizes in the Mediterranean.

Unwanted catches and discards constitute a substantial waste and negatively affect the
sustainable exploitation of marine ecosystems, their resources and the financial viability
of fisheries. With the LO, the CFP highlights the need for measures to reduce the levels of
unwanted catches and to eliminate discards. The implementation of the LO is in essence
therefore, a transfer from a landing quota system to a catch quota system. All fish caught
should be landed and deducted from the available quota, including catches of juvenile and
undersized fish below their MCRS that would have been discarded previously. The LO
states that undersized fish cannot be directly used for human consumption. As a
consequence, the economic return from fish below MCRS is generally much lower than
from fish intended for the human consumption market.

Not being able to avoid catching one particular species results in a cap on fishing activity,
whereby vessels are required to stop fishing when the quota for one stock or species has
been exhausted, even if quotas for other species are still available. This cap on fishing
activity is caused by the species with the most limiting available quota. It is commonly
referred to as a ‘choke event’ or ‘choke species’. Management anticipates that the potential
of a choke event motivates fishers to change their fishing behaviour and practices so that
unwanted catches, like undersized fish and quota-limited stocks, will be avoided. However,
the transition towards a fully implemented catch quota regime is very challenging for some
fisheries. Therefore, the CFP included several exemptions from the LO, which meant that
rather than having to land all catches, some catch can still be discarded. These exemptions
include species with high survival and fisheries that have disproportionate landing costs
and proven difficulty of handling unwanted catches; as well as prohibited species; and
species damaged by predators. Exemptions based on disproportionate landing costs and
proven difficulty of handling, unwanted catches should not represent more than a certain
percentage, in general less than 6 percent, of the total catch, the so called de minimis.

The main objective of this study is to assess and evaluate the implementation of the LO
for fisheries of Member States for the Baltic Sea (BS), North Sea (NS) and Atlantic Western
Waters (AWW) including the EU outermost regions (OR). To start a thorough evaluation
of the LO, it is necessary to create a complete overview of implemented LO fisheries
management measures by region and member state. This also covers initiatives
undertaken to facilitate the implementation of the LO, such as development of monitoring
technologies, catch avoidance strategies and quota regulation procedures. This results in
a detailed summary of species and fisheries (country, gear and area) covered by the LO
and its exemptions by implementation phase (year). This detailed and complete inventory
of implemented measures and possible exemptions forms a solid basis for further
assessment and evaluation of the LO. For this reason, these overviews of management
measures are useful for consultations with stakeholders when evaluating the effectivity of
the different management measures under the LO, during e-workshops and when
developing interview guides and questionnaires.

To quantify and measure the success of the LO, a more analytical approach is needed in
the second part of this study. After implementation, all catches of fish species affected by
the LO should be landed. Therefore, one can expect changes in catch composition.
Similarly, if effective measures to avoid unwanted catches are adopted (e.g., avoiding
catches of juveniles or quota limited stocks) changes in gear selectivity and fishing
patterns — will be detected. To be able to assess these potential effects, a comprehensive
analysis on the fisheries dependent information (FDI) data base of the Joint Research
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Centre of the European Commission (JRC) is conducted. Currently, the FDI data base is
the only comprehensive source of catch information available that includes both landings
and discard estimates for EU fisheries, covering the period 2011 - 2019. However, despite
significant investments by Member States to populate the FDI data base, discard estimates
are generated from relatively few samples. Discard sampling programmes often have
limited coverage, which results in potential bias and high levels of uncertainty. Therefore,
to check for biased and unrealistic discard estimates, prior to analysis, data needs to be
screened by national fisheries data experts. The processes developed by these experts to
detect inconsistencies in the data base are described in this study.

Comparisons between discard rates of the period prior to the LO implementation (before
2015) and the period throughout the LO implementation (2015-2019) potentially provide
insight into how discard rates in EU fisheries have evolved as a consequence of the LO
implementation. Because of the large amount of information covered and the wish to
compare trends across species, fisheries, areas and gears, it is the aim to develop an
online application within this study. Such an application could facilitate evaluation of
management measures by creating a link with earlier compiled management measures
overviews. In addition, an application provides the opportunity to evaluate the observed
changes in discard rates with other sources of information. Discard rates can be highly
variable in time and space as a consequence of changing economic, sociological,
environmental and biological factors, making it difficult to directly define the effect of the
LO implementation. To link observed changes of discard rates with stock and fisheries
information of the International Council for the Exploration of the Sea (ICES) allows
interpreting discard rates in a wider context, for example signals of strong recruitment,
low catch rates, stock increase or decrease.

The objectives of the LO will only be met when fishers comply with the regulations. The
level of compliance depends on the implementation of an effective control and enforcement
system. Currently, this system is mainly based on four different legal acts: 1) the fisheries
control regulation; 2) the regulation that establishes a European Fisheries Control Agency
(EFCA); 3) the regulation establishing a system to combat illegal, unreported and
unregulated fishing (IUU Regulation) and 4) the regulation on the Sustainable
Management of the External Fishing Fleets (SMEF).

While fisheries’ rules and control measures are agreed at EU level, Member States have a
responsibility to adopt the necessary structures, measures and resources to ensure
control, enforcement and inspection of all activities that fall under the scope of the CFP.
This includes accurate and complete data recording, and submission within deadlines
under Article 5(3) of Council Regulation (EC) No 1224/2009 (Control Regulation) and
Article 109(2) of the Control Regulation. These articles support Article 15(13) of Regulation
(EU) No 1380/2013 and are relevant in the context of ensuring control and enforcement
of the LO and ensuring that all catches, including quantities discarded, are accurately
documented. Member States also have an obligation to prevent, deter and eliminate
illegal, unreported and unregulated (IUU) fishing (Article 1(2) of Council Regulation (EC)
No 1005/2008) and to ensure that appropriate measures are systematically taken against
those suspected of a breach of any of the rules of the CFP (Article 89 of the Control
Regulation). Member States are empowered to carry out inspections by themselves.
However, research has pointed out that joint efforts, through regional Joint-Deployment
Plans (JDPs), make up a significant proportion of all inspections. JDPs were established for
fisheries or areas that are considered a priority. These can be in EU waters (i.e., via EU
specific control and inspection programmes) or international waters (i.e., via international
control schemes) in collaboration with Member States and/or Regional Fisheries
Management Organisations (RFMO). All JDPs involve multiple species and cover multi-
annual activities and exist for the BS, NS and AWW. The LO presented a number of
challenges for control authorities working towards ensuring its uniform and effective
implementation across all Member States (Nuevo et al. 2019). For the purposes of
monitoring compliance with the LO, Member States have an obligation to ensure that all
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recorded data is accurate, complete and that all fishing trips are documented. In addition,
Article 15 states that Multi-Annual Plans (MAPs), or in their absence temporary discard
plans, should include details of the implementation of the LO including ‘provisions on
documentation of catches’. Accurate recording and reporting on all catches are essential
for the monitoring and control of the use of the LO exemptions and flexibilities, e.g.
exemptions for high survivability and de minimis (Karp et al. 2019, Nuevo et al. 2019). In
the absence of effective control and enforcement, the Member States’ ability to detect
illegal discarding and to ensure the accurate documentation of catches is undermined and
consequently jeopardising the sustainability objectives of the CFP. The main challenge
associated with the enforcement of the LO is to control discarding at sea. The risks are
difficult to mitigate by means of traditional control methods, such as inspections at sea.
To evaluate the implemented control measures, including the methodologies and
technologies used by control agencies and to explore the vulnerability to non-compliance
for these measures, the different type of measures is identified and categorized during the
third and final part of the study. Reasons for non-compliance are assessed and the possible
consequences in terms of a successful implementation of the LO described. The practicality
of implemented measures and the ability of the fishing sector to comply to measures are
important evaluation topics. To understand how developments on exemptions, control
measures, technologies, inspections and documentation schemes have responded to the
new challenges during the implementation the LO input are gathered through consultation
with authorities and stakeholders.
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2 FISHERIES MANAGEMENT MEASURES AND INITIATIVES TO
FACILITATE LO IMPLEMENTATION

The objective of this section is to identify and provide an overview of the implemented
measures within delegated regulations and evaluate initiatives taken to facilitate the
implementation of the LO. This last point includes identifying initiatives and LO related
market measures highlighted in the interviews by local producer organisations (POs),
advisory councils (ACs) and Member States’ representatives.

2.1 Methods

A comprehensive review of existing documents was used to create an initial overview in
combination with qualitative information gathered from interviews. The species and time
frames of LO measures in the BS, NS, AWW and (when available) EU OR, were derived
from Commission delegated acts and national measures implemented by the relevant
Member States. Legal documents, STECF reports and implementation guidance sheets for
fishers, provided by national fisheries control agencies, have been used as additional
sources of information about LO measures (Annex 1.1).

Interviews with members of national and European fishery management and control
agencies were supplemented by reviewing reports of pilot studies on catch quota
management and Electronic Monitoring (EM) (e.g., within Denmark, Germany, the
Netherlands and the United Kingdom.!) and pilot studies on selectivity (e.g., Horizon 2020
project ‘DiscardLess’). To collect feedback from stakeholders on preliminary overviews and
outcomes, two e-workshops were held between 9-10 June 2020 for BS and NS
stakeholders and on 17 June 2020 for the AWW and OR stakeholders. Annex 1.2 (BS and
NS) and Annex 1.3 (AWW and OR) provide a summary of the main outcomes obtained
from these e-workshops.

International reports, legal documents and specialized reports from ICES and STECF were
searched for by accessing the websites of the ICES (https://www.ices.dk), STECF
(https://stecf.jrc.ec.europa.eu/), DG MARE (https://ec.europa.eu/fisheries/) and Euro-
Lex (https://eur-lex.europa.eu/). For the STECF, the following selection criteria where
used: ‘plenary meeting reports’ and ‘landing obligation’. For DG Mare: ‘Policy -> Managing
fisheries -> Discards’. Annex 1.4 (Table 1) provides an overview of the literature reviewed
from these sites.

Peer-reviewed papers were identified using scientific citation search engines (e.g., Web of
Science (WoS) and Google Scholar). The searches were limited to European studies
conducted in the period 2014-2020 (March). Annex 1.4 (Table 2) provides the literature
considered.

2.2 Collecting expert knowledge from interviews, workshop and data
assembly templates

An interview guide was developed to highlight key management measures and assess the
perceived success and feasibility of implemented or potential (for implementation)
management measures (Annex 1.5). Interviews with national expert stakeholders
representing the industry, ministries and NGOs were performed in accordance with the
guide.

 Note that the United Kingdom was an EU member state at the time of the start of this study (February 2020).
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Additionally, data assembly templates (Annex 1.6) were filled out to systematically
assemble information from various sources and to create an overview of relevant
management measures in relation to the LO by area, member state and fishery. For
example, changes to MCRS were identified as a management measure relevant to LO for
Germany, Denmark, Estonia, Finland, Latvia, Lithuania, Poland and Sweden, while TAC
removal was identified as relevant to Belgium, Germany, Denmark, France, Sweden, the
Netherlands and the United Kingdom. To compile the data assembly templates,
information from interviews (with fisheries managers and POs), data obtained through
literature (e.g., national and EC reports), expert knowledge (i.e., from scientists and policy
makers) and reports on national LO pilot projects was used. As there was a substantial
overlap in topics and persons to be interviewed, interviews were combined to provide
information for all the objectives of this report.

Finally, in-depth assessments and consultations with experts and stakeholders were
conducted via two e-workshops (from the BS and NS combined and the AWW and OR
combined) and two online surveys. A detailed description of these methods employed are
provided in the Annex 1.7.

2.3 Results

2.3.1 Overview of LO coverage by species, area, fishing gear and the time of
implementation

Overviews of species, delegation regulations, year of implementation, gear class, gear,
type of exemption, gear codes with exemption and ICES areas affected by the LO are
presented in different tables: species affected by the LO are summarized in Table 1.
Complete overviews by species and regions, including applied exemptions, can be found
in Annexes 1.1. and 1.8.

Exemptions stated in the CFP of 2013 (Regulation (EU) No 1380/2013), article 15(4), are:

i) prohibited species;
i) high survivability exemptions; and
iii) de minimis exemptions.

iv) fish that show damage caused by predators.?

It is important to note that the fourth point was added at a later date, as part of Regulation
(EU) No 2015/812 Article 9, after the other points on the list. It is an overall exemption,
as opposed to being specific like its counterparts.

2 Citing Regulation (EU) No 2015/812: “Fish which have been damaged by predators such as fish-eating marine mammals, predatory fish or birds, can
constitute a risk to humans, to pets and to other fish by virtue of pathogens and bacteria which might be transmitted by such predators. Consequently,
the landing obligation should not apply to catches of such damaged fish, which should be immediately disposed of at sea.”

11
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Synthesis of the landing obligation measures and discard rates

2.3.2 Identification of relevant management measures

Table 2 provides a list of different types of management measures that have been
identified as relevant for the implementation of the LO during a review of national and EU
regulations, and interviews and recordings with relevant stakeholders. These interviews
also revealed information about invested efforts, such as experimental studies, pilots and
collaborations, conducted with national control agencies.

Table 2: List of identified management measures

m Management measure

Closed or temporarily closed areas/temporary stop on fishing activities
Avoidance/Moving-on rules/(near) Real-Time closures
Selective gear

High survivability exemptions

Change of minimum landing/conservation reference size (MLS/MCRS)

1

2

3

4

5 De minimis exemptions
6

7 Total Allowable Catch (TAC) removal

8 Quota management (e.g., swaps, Interspecies- and interannual quota flexibility
mechanisms)

9 Catch Quota Management trials

Table 3 presents the management measures trialled or implemented in Member States. It
provides an overview of the relevant legal regulations, including the measures and the
‘relevant country’. This refers to the country where the management measure has been
specified in a data assembly template. Note that the management measure may also be
used by countries/Member States not listed in the ‘relevant country’ column, as countries
are only recorded as the relevant management measure has been identified as trialled,
implemented or used in relation with the LO. The measures are listed by overall measure
category, with a short description of the measure type, legislation and/or scientific
documentation and relevant countries.

The number of relevant countries identified in the table indicates the level of support or
success of a particular management measure: ‘avoidance/moving-on rules/(near) real-
time closures’ was the least frequently occurring measure among the relevant countries.
Only three Member States (Denmark, the Netherlands and Sweden) trialled and
implemented this management measure.

The CFP’s Basic Regulation states in its recital 8 that management decisions in mixed
fisheries should take into account the difficulty of fishing all stocks in a mixed fishery at
MSY at the same time, in particular where scientific advice indicates that it is very difficult
to avoid the phenomenon of "choke species" by increasing the selectivity of the fishing
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gears used3. Additionally, article 9 of the CFP states that “MAPs may contain specific
conservation objectives and measures based on the ecosystem approach in order to
address the specific problems of mixed fisheries in relation to the achievement of the
objectives set out in Article 2(2) for the mixture of stocks covered by the plan in cases
where scientific advice indicates that increases in selectivity cannot be achieved. Where
necessary, the MAP shall include specific alternative conservation measures, based on the
ecosystem approach, for some of the stocks that it covers”?. Besides these recitals and
provisions where the problem of choke species is recognized, it seems that problems with
choke species due to bycatch of undersized fish or a lack of quota of bycatch species in
pelagic fisheries have been frequently addressed by high survivability exemptions in recent
years. Also, demersal fisheries fishing for flatfish species with bycatch of Nephrops and
skates and rays used the high survivability exception to prevent choking situations.The de
minimis exemption was indicated as a commonly used exemption for fisheries, especially
for demersal fisheries dealing with choke situations. Stakeholders indicated that this
measure was important, but information on the frequency of implementation on national
levels was not available. Thirteen ‘relevant countries’ are identified in Table 3 for the de
minimis exemption.

The changing of MCRS was identified as a relevant LO measure for fisheries targeting cod
(Gadus morhua) in Germany, Denmark, Estonia, Finland, Latvia, Lithuania, Poland and
Sweden.

TAC removal was identified as relevant for Belgium, France, Germany, Denmark, Sweden,
the Netherlands and the United Kingdom.

Article 15 of the CFP set up flexibility mechanisms though which catches of species that
are subject to the LO and caught in excess of quotas of the stocks in question, or catches
of species of which the Member States have no quota, may be deducted from the quota
of the target species provided that they do not exceed 9% of the quota of the target
species. Further, Member States may use a year-to-year flexibility of up to 10% of their
permitted landings for stocks subject to the landing obligation. For this purpose, a Member
State may allow landing of additional quantities of the stock that is subject to the landing
obligation provided that such quantities do not exceed 10% of the quota allocated to that
Member State. Article 105 of Regulation (EC) No 1224/2009 shall apply. The 10%
interannual quota flexibility was reportedly used by many Member States (i.e., Belgium,
Denmark, Estonia, Finland, France, Germany, Latvia, the Netherlands, Spain and
Portugal). By contrast, use of the 9% interspecies quota flexibility was less frequently
reported. Denmark reported having used the 9% interspecies quota to align herring and
sprat quota better in the BS, while Latvia used the interspecies flexibility to mitigate their
zero TAC on plaice, by swapping some of their cod TAC to plaice. Based on these results,
Member States seem to interpret interspecies quota flexibility as a last resort, only used
when quota swapping with other Member States and interannual quota flexibility are
insufficient in preventing choke situations for a given stock.

Catch quota management trials with EM were reported by a limited number of countries
(Germany, Denmark, the Netherlands, Sweden and the United Kingdom).

3 Proposal for a COUNCIL REGULATION fixing for 2021 the fishing opportunities for certain fish stocks and groups of fish stocks
applicable in the Baltic Sea, and amending Regulation (EU) 2020/123 as regards certain fishing opportunities in other waters
COM/2020/436 final.

4 Regulation (EU) No 1380/2013 of the European Parliament and of the Council of 11 December 2013 on the Common Fisheries Policy,
amending Council Regulations (EC) No 1954/2003 and (EC) No 1224/2009 and repealing Council Regulations (EC) No 2371/2002 and
(EC) No 639/2004 and Council Decision 2004/585/EC.
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Synthesis of the landing obligation measures and discard rates

2.3.3 Evaluation of voluntary actions taken to facilitate the LO

Table 4 provides a detailed overview and evaluation of the voluntary actions identified in
the study and the impact of the actions according to input derived from interview and
workshop participants. The measures are listed by country, specific action, if there is a
direct or indirect connection with the implementation of the LO and the impact/evaluation
of those actions. For actions with an indirect connection, the relevance for the LO was
identified at a later stage. For example, gear technology experiments set up to reduce
bycatch for other research projects proved useful for the LO.

Table 4: Voluntary actions trialled or implemented in Member States.

Avoidance/Moving Denmark Pelagic fishery stopped Direct Avoid bycatch of

-on rules

The
Netherlands

fishing for North Sea
herring in first quarter

Mapping discards in timeDirect
and space, demersal

mackerel. Since 2015.

Avoidance of
areas/times with high
discards. Brunel et al.,
(2019) Report
C015/19. Effect

unknown.
The Pelagic fishery has Direct Avoid undersized horse
Netherlands voluntary moving-on mackerel
rules
Selective gear Belgium Light as Direct Selective measure. Still
The deterrent/attractant in trial phase

Netherlands

Belgium New selective Indirect Slow approval process
Denmark gears tested due to regulation
Sweden obstacles and lack of
wede uptake
Netherlands
UK
Spain New selective Indirect Slow approval process
France gears tested due to regulation
il Bl obstacles and lack of
uptake
UK
High survivability Denmark Code of conduct for Direct Higher survivability for
exemptions handling of rays discarded rays
The High survivability Direct In place on 6 vessels,

Netherlands

The
Netherlands

exemption for plaice
when vessels have
Electronic Monitoring

Self-imposed minimum Direct
landing size and weekly

catch limit for skates,

rays and turbot due to
relatively small quota

and high survivability

soon 10 vessels.
Challenging.

All skates, rays and
turbot below self-
imposed minimum
landing size are
discarded. Control is
done by Producer

exemption. Organisation
Spain Skate survivability tests Direct Higher survivability for
the discarded rays

Netherlands
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UK

Spain Code of conduct for Direct Higher survivability for
handling of rays discarded rays
Catch Quota The Pelagic trials with Direct Planned but not
Management Netherlands  Electronic Monitoring started. Impact to be
trials evaluated.
Denmark Free selection of gear  Direct Positive results in the
when vessels have Baltic Sea and
Electronic Monitoring Kattegat (Mortensen et
(trial) al., 2017)
Spain Trials with Electronic Direct Automatic estimates
Monitoring on board of discards by species
scientific and to take real-time
commercial trawlers decisions. Avoidance of
areas/times with high
discards rates
Other Denmark New bycatch procedures Direct Better accountability of
at factory level bycatches
The Pelagic trial on Direct Not promising

Netherlands processing of unwanted

bycatch to manageable

product
Denmark Baltic pelagic developed Indirect Better alignment of
Sweden new model to deduct catch at haul level with

sprat and herring quote quota allocation

2.3.3.1 Avoidance/moving rules

Several Member States performed voluntary actions related to avoiding high bycatch areas
in pelagic (Denmark, the Netherlands) and demersal (the Netherlands) fisheries that the
stakeholders considered promising.

EM registration without video can potentially be used in the control and monitoring of
fishing activity in closed areas designhed to support the LO, but it has not been implemented
so far. Denmark and Scotland have non-video EM implemented in certain mussel fisheries
(blue mussels for Denmark, razor clam for Scotland). These systems register positional
data at 10 second intervals and use sensors to record spatial and temporal distribution of
fishing activities.

Several pelagic representatives stated that in addition to the voluntary measures regarding
‘avoidance/moving on rules’ listed in Table 4, pelagic vessels communicate among each
other to avoid bycatch areas. Although such behaviour was the case before the LO, this is
seen as a measure in line with the intention of the LO, which is to avoid unwanted catches
as far as possible.

2.3.3.2 Selective gear

At a voluntary level, all Member States have conducted selectivity improvement trials.
However, the potential benefits in terms of reducing unwanted catches are still not fully
utilised. Two major reasons for the slow uptake were mentioned: 1) the lengthy and non-
transparent process for getting new gear approved and 2) the lack of uptake of approved
gear in the fishery. To get new gear approved, Member States have to submit a report to
the STECF for evaluation. Although there is no established cooperation with STECF, the
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same reports are also often presented in the ICES working groups on gear technology.
There is no agreed protocol for what should be presented in these reports. Neither is there
an available description of the evaluation process. The situation seems to differ from case
to case (expert judgement) and there is no fast-tracking process to rapidly implement
gear with proven benefits. Uptake by the fishing industry seems better when clear
economic benefits are present, but when these benefits are smaller, there can be
substantial delays. It should be noted, however, that the implementation of more selective
gears as a result of legal requirements is mandatory.

2.3.3.3 High survivability exemptions

Spain, Portugal, the Netherlands, France and the United Kingdom conducted experiments
in the AWW to assess the survivability of small pelagic fish, flatfish, Nephrops and rays’
discards. All these experiments had a direct connection with the LO. Most studies were
focused on obtaining scientific evidence of high survivability. Other experiments involved
changes in MCRS and weekly catch limits for stocks with high survivability exemptions
(the Netherlands).

2.3.3.4 Catch Quota Management Trials

Denmark, Germany, Sweden, the Netherlands and the United Kingdom trialled several
Fully Documented Fishery (FDF) schemes. Fishing vessels were equipped with EM systems
that allowed for video recording the catch prior to and/or in the initial years of the LO
implementation. The first trials started in 2008 in Denmark, followed by the United
Kingdom, Sweden, Germany and the Netherlands. While the trials began prior to the LO,
focusing mainly on catch quota management, several of these experiments were relevant
for the LO during the years 2013-2016. The Scottish catch quota management trial was
the last to end in 2017. In 2019, the Netherlands started a new FDF trial, monitoring the
four most commercially important flatfish species (sole, plaice, turbot and brill). The main
objective is to develop a system that uses EM to automatically identify and register catch
and discard fractions onboard. Denmark has plans to implement FDF in Kattegat in 2020-
2022, with the aim to document and reduce the bycatch of cod.

Spain has carried out three pilot projects with the main objective being testing the
reliability of EM equipment on-board commercial fishing vessels and determining whether
this technology can be used to monitor and quantify catches. During the second phase of
these pilot projects, a second step in the EM verification method was developed (called
iOBSERVER). It allowed for full documentation of discards, biomass, size and discard rates.

2.4 Conclusions

While the list of fisheries and stocks covered by the LO implementation is rather straight
forward to produce, getting an overview of the long list of exemptions is complex, in both
the AWW and NS. The exemptions in the BS pertains to only three species, which is less
than half of the species covered by TACs in the area. Similarly, less than half of species
caught in pelagic fisheries in the NS are exempted, while the exemptions in the NS cover
the 12 major demersal species under the LO in at least one fishery/gear type. In the AWW,
a total of 23 species are covered by exemptions. Of these, 15 species are fished in NWW
and 19 in SWW.

There were nine types of management measures trialled or discussed in connection with
the implementation of the LO within the EU. Avoidance/moving-on rules/(near) real-time
closures and electronic monitoring were trialled by three Member States while the
remaining measures were trialled by at least seven Member States. There was general
agreement among respondents that spatial and temporal avoidance measures and gear
modifications were effective in reducing unwanted catches, whereas there was little
agreement on the effectiveness of removing TACs and areal closures. When aiming to
mitigate potential losses in fishing opportunities due to choke considerations, adaption of
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national quota management to better fit LO challenges and quota swaps between Member
States (specifically in relation to the LO challenges) were the preferred options followed
by high survivability exemptions. Removal of TAC for stock and change of MCRS were least
preferred adaptions. There was little agreement among respondents in the evaluation of
areal closures, removal of TAC and change of MCRS. There was general agreement that
high survivability exemptions, adaption of national quota management and quota swaps
between Member States, vessels and years were effective. Respondents indicated that the
removal of TACs would be based on a desire to avoid choke species problems rather than
agreement that the TAC of a given stock was not necessary to obtain Maximum Sustainable
Yield (MSY) of the stock in mixed fisheries. As a result, removing TACs was thought to be
un-precautionary, as it could go against the sustainable management of the stocks.

Several Member States had voluntary actions related to selective gear development and
trials. However, the stakeholders interviewed considered that the EU process to approve
and use the developed gears creates delays in the implementation of these actions.
Avoidance/moving on rules were facilitated by voluntary agreements and increased
knowledge of high discard areas. Promising examples of adaption of national quota
management to better fit LO challenges included initiatives to increase survivability, trials
with MCRS and weekly catch limits for stocks with high survivability exemptions and
initiatives focused on improving accountability and quota alignment.
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3 EVALUATION OF THE LANDING OBLIGATION SUCCESS

The objective of this section is to compare the catch composition and discard pattern
between the period prior to the LO implementation (before 2015) throughout the
implementation period (2015-2018, depending on fisheries and area) and the full
implementation in all sea basins (2015-2019, depending on fisheries and area), taking
the implemented exemptions and management measures into consideration. This
comparison provides an overview of how the EU fishing industry has adapted to the LO
and whether the LO management measures have caused changes in catch composition,
discard rates and fishing behaviour and practices.

3.1 Methods
3.1.1 Data availability, processing, harmonization and quality checks

This section focuses on using STECF-FDI data, which is the most comprehensive dataset
for landings and discards estimates in EU fisheries. A data request was made to the Joint
Research Centre (JRC), the Commission’s science and knowledge service, with support
from the European Commission (EC) and Member States to provide the consortium with
data on landings and discards at the most disaggregated level, i.e., as provided by Member
States when answering the annual STECF data call. The dataset has specific characteristics
that need to be considered in the processing and analysis of the data, as outlined below.

Firstly, the dataset consists of census data (landings and effort) and sampled data (discard
estimates and catch-at-age distributions). Data on landings is mostly obtained through
logbooks. There are no technical complications for Member States to collect landings data
to the level of disaggregation required for this project, as the data format requested
corresponds to the scale of information in the European logbook (Data Collection
Framework level 6). However, discard estimates are obtained by Member States through
sampling programmes (e.g., observer programmes, self-sampling and reference fleets)
and are rarely collected at the same disaggregation requested by the STECF-FDI data call.

The main objective of sampling programmes is to collect on-board catch data from
commercial fishing vessels, with special attention to the discard component. In general,
at-sea monitoring provides high quality data, though expensive and time-consuming to
collect. Therefore, due to limited resources, these programmes generally have low
sampling coverage of fishing effort and may not cover all fisheries in a member state.
Importantly, most Member States’ discard sampling programmes are not designed to
provide data for the large number of combinations (e.g., year, areas, quarters, vessel
length classes, fisheries and mesh-size ranges) requested by STECF-FDI data call. Most
collect data at a broader scale than the combinations of variables requested by the STECF-
FDI data call and therefore the same discard samples may be utilised across several
records. Raising of these discard samples to the level required by the STECF-FDI data call
is done at member state level and it is unlikely that all Member States use the same
methods to fill potential data gaps for unsampled entities. It is therefore, possible that
estimates of discards are not directly comparable between countries. Owing to the high
level of detail and disaggregation requested in the STECF-FDI data call and the lack of
precise data, corresponding estimates of discards are lacking for many records. Some
country specific information on estimation and data compilation in response to the STECF-
FDI data call can be found in the STECF-FDI report (STECF-20-10).

A key element in the process of scrutinizing this dataset is in identifying the information
that is missing (nho discard estimates submitted by the Member States) and then, where
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information is present, analysing discard estimates that are marked zero to determine
whether they are true (no discarding within a given fishery/ for a given species) or false
zeros (no discard estimates available for a given fishery/ species). It is important to realize
that a substantial part of the landings that are reported as a response to the STECF datacall
are missing corresponding estimates of discards. The dataset that was made available to
the consortium, discard estimates were available in 235 710 out of a total of 808 390
records of quota species.

Secondly, the format and level of data aggregation of the STECF data call that populates
the STECF-FDI database changed in 2015. This resulted in the data being aggregated at
different levels before (FDI-Classic) and after (FDI-New) 2015. In general, discard
estimates are more aggregated across gears and areas in the FDI-Classic format compared
to the FDI-new format. For example, metiers are not present in the FDI-Classic, which
means that target species groups and selection devices cannot be specified for the analysis
of discard rates before 2015. It is important therefore to harmonize the dataset over the
years using the lowest common level of aggregation.

Additionally, when submitting data to the STECF-FDI database Member States can mark
data as ‘confidential’. This means that data on landings or estimates of discards might be
SO unique that catches of individual vessels may be revealed. The confidential data needs
to be aggregated at a higher level before it is made public to avoid disclosure. However,
the confidential marking is only used for data submitted for 2015 - 2019 and the majority
of it (78% by number of records, 93% by landings) is classified as non-confidential.

In this study, data uploaded by Member States in request to the STECF-FDI data call was
used. This was done to avoid any processing assumptions made by STECF/JRC.
Furthermore, to ensure harmonisation across the two formats (before and after 2015,
‘classic” and ‘new’) datasets were aggregated to a lower degree than the publicly available
FDI dataset. Figure 1 shows the harmonization and processing procedure followed.

Harmonisation of National quality IZ> LnkEDIdotd

datasets checks With [0 sche.dule
and exemptions

Data

Dissemination
Tool

STECF-FDI/JRC

database: «  Standardize area, *  Interactive “ShinyApp”
Classic-FDI 2011-2014 fisheries and species + Produce national *  Rfunctions developed to explore and
definitions to map FDI data with visualise FDI data:
New-FDI 2015-2019 + Remove duplicated reports LO and exemptions in fishery analyses,

¢ Ad-hoc national
corrections to the

Include ICES stocks dats species and exemptions by fishery,

¢ Exclude non-quota gear/fisheries species and country
< y species selected.

Figure 1: Flowchart of steps in harmonising and processing STECF-FDI data.

data (FDF and DEEP) place for each year, discard rates, LO and

The result of the harmonisation of the data was a ‘clean’, consistent and quality checked
dataset, that was used in the dissemination tool developed within the study. A scripted
approach was used: a series of look-up tables to link datasets were developed (Table 5).
To achieve consistency between the FDI-Classic and FDI-New datasets, the lowest (most
disaggregated) common denominator was identified for fisheries and areas. The most
disaggregated information (usually but not always the one available in the FDI-New
dataset) was aggregated to match fisheries and areas in the other dataset. In some cases,
fisheries were combined to create fisheries and area combinations that matched more
appropriately to management regulations. A look-up table associates these ‘new’ areas to
the areas used in the FDI-Classic and FDI-New datasets in a transparent way. The
harmonisation also included removing double records. This was relevant for FDI-Classic,
where entities relating to deep-water fisheries (DEEP) and FDF were removed. Non-TAC
species were further removed from the dataset, as they are not covered by the LO. To do
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this, species landings and discards data were linked to a database on quota species. TAC
species under exemptions from the LO was kept in the dataset.

Furthermore, to supplement the discard information with stock assessment information, a
link was created to match discard data to stock assessments undertaken by ICES. A look-
up table on the conversion from species x area to stock was therefore created. All look-up
tables were compiled and linked with an R (R Core Team, 2020) markdown script to allow
for smooth transformations and continued addition of data as more becomes available.

Finally, the records that were outside the geographical scope of the study or that did not
have a discard record were removed from the database. A total of 235 710 records were
retained out of the initial 2 279 377 records (10%; Figure 2).

Table 5. Reference tables to harmonise the FDI-Classic and FDI-New datasets and
supplement with additional information.

Area Lookup Harmonise area definitions used by FDI-Classic and
FDI-New, identify areas covered by analysis and
group ICES subdivisions into regions.

BS and NS and AWW fishery lookups Harmonise fishery definitions across FDI-Classic
and FDI-New, rationalise fisheries with similar
characteristics and group for analysis.

Stock relation Identify whether an ICES stock assessment is
available for a species in an area, provide link to
ICES Stock Assessment Graphs database
(https://www.ices.dk/data/assessment-

tools/Pages/stock-assessment-graphs.aspx)

Quota species and area relation Identify if a species is subject to quota across each
area of the analysis.

FAO species codes Provide link between species codes in the STECF
database and common names.

Exemptions tables Link introduction of LO and exemptions for different
species and fisheries.

[2] Following [3] Following
removal of removal of
. non-quota and records
(1] Records in 808,390 outside without
geographical discard
scope (35% of estimates (10%
[11) of [1])

Figure 2. Filtering of records on landings reduced to remove those outside of scope or
without discard estimates, for further analysis.
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3.1.2 Linking the data with LO schedules and exemptions

A workshop was organised to double check results from the harmonization steps. An R
markdown script (a ‘country report’) was developed to support this checking procedure
and ensure consistency between data from Member States. The R-script summarised the
information in the dataset on fisheries and areas that a given member state is active in.
This information was then used by national experts to identify potential problems with the
data. The experts were also asked to check if true (discard ‘0" observed in sampling
programmes) and false zeros (discard ‘0’ due to no sampling programme, which needed
to be changed to 'NA’ in the database) were labelled correctly. The checking procedure
resulted in the development of country specific ad-hoc scripts to solve identified problems
in the data. These included:

e species mislabelling, where different codes had been used across years;

e corrections where ‘true zeros’ for discards had been recorded as NA (Not Available) or
NK (Not Known) for fisheries; and,

e corrections for FDF where discard estimates were provided from other sources than
onboard sampling programmes.

These scripts were added to the above-mentioned R markdown script used to process the
data.

The LO has been gradually implemented in the EU fisheries between 2015 and 2019. This
means that the measures have been implemented in different years for different fisheries,
species and areas and/or combinations thereof. A major focus on this implementation
phase has been to identify and legally adopt different exemptions from the LO. These
exemptions are mostly focussed on limited amounts of discards (so called de minimis
exemptions), where individuals have a high chance of survival (high survivability
exemptions) and those subject to predation mortality (predation exemptions). An indicator
of the quality of any discard estimate and discard rate should preferably include
assessment of the representativeness of trips observed in relation to the activities of the
fleet, potential observer effects (sources of bias) and precision in the discard estimates
derived from the sampled trips. It is not possible to do this kind of quality assessment for
data provided by Member States to the STECF-FDI database, as the information needed
to make this assessment is not provided and the processing of the sampled data to raised
estimates occurs at member state level, prior to submission to the FDI.

To provide some indication of how well a fishery is sampled for a particular species, this
study focused on the overall coverage of discard estimates; i.e., the percentage of the
landings in a fishery that have discard estimates associated with them. This means the
percentage of the number of records (same MS, species, fishery, quarter, mesh-size range,
year, area, etc) or volume of landings in the STECF-FDI database that have a
corresponding discard estimate associated to it, relative to the total for that fishery (more
narrowly defined by gear, mesh size and year). A high proportion indicates that the species
has discard estimates for the majority of its records, while a low proportion indicates that
it does not. There is no objective way to define what ‘good coverage is’ and there is a
trade-off in any threshold that defines ‘good’ coverage. The higher the threshold, the less
data is included and that can provide information about discard rates.

3.1.3 Limitations

The lack of information on variance around the discard estimates, i.e. how much the
discard rate varies between individual samples used for the estimation of the discard rate
in a stratum, provided to the STECF-FDI database limits the possibility to make rigorous
statistical analysis of the evolution in discard rates. Without knowledge of variance, it is
for example, not possible to statistically detect a 5% decrease in a discard rate from one
year to another. Such low understanding of variance also reduces the likelihood of
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identifying correlations with LO measures. Qualitatively, changes that show a clear trend
across several years may receive more attention than those without such clear trends. A
full implementation of measures related to the LO is only present in the last year of data
(2019). Therefore, the time-series is short for the period with full implementation and
conclusions on effectiveness of measures need to be taken with a degree of caution.

Of the EU OR, discard data is not well covered under the data-call submitted to the STECF-
FDI group. This makes it virtually impossible to make any assessment and comparison of
the evolution of the discard rates before and after the implementation of the LO. The
information available is predominantly for the Azores (ICES divisions 10 and 12), while
information across both pre- and post-LO implementation datasets is not available for the
Canary Islands (CECAF 34.1.2), Madeira or the French Outermost Regions (Guadeloupe,
Mayotte, Martinique, French Guiana, Reunion Island and Comoros).

As areas with missing information could not be included in either qualitative or quantitative
analysis, information has been used from different OR experts, including French and
Portuguese experts. For French ORs, the main conclusion was that the LO is not clearly
affecting activity because discard rates were low prior to LO implementation. In
comparison, within the Azores, although discard rates prior to LO implementation was
generally low, the LO is perceived as negatively impacting fisheries within the region
(Fauconnet et al, 2019). This is due to the perceived already high selectivity of the fishing
gears already used, the small scale of the fisheries making handling unwanted catch more
challenging and the insularity and geographic dispersion of this OR making disposal of
unwanted catch difficult, all of which greatly increase the complexity and subsequent costs
of collecting and processing unwanted (and unmarketable) catch.

3.2 Results
3.2.1 The discard rates display dynamic app

Dissemination of discard information is available through a dedicated dynamic ‘app’
developed within the present project. A change in discard rate may be caused by changes
in the spatial distribution of the fishery, or implementation of an exemption, or due to
biological reasons such as high or low incoming recruitment to the fishery. Therefore,
within this app, information on discard rates is contextualised with supplementary
information on the spatial footprint of the fisheries, status, trends of exploited stocks and
any LO derogations or exemptions that may be in place.

The app runs locally on a computer, once the open-source software R and RStudio (RStudio
Team, 2020) are installed. Following setup (running an installation script, instructions
provided in README.txt file), the user can explore the data through several pre-defined
outputs. If desired, the tool can be run remotely, for example, by being hosted on a JRC
server. Remote access would make the app accessible via a website with secure login to
anyone with the required credentials and users would no longer need R software.

The dynamic component of the app consists of two parts:

1. A set of threshold limits that define the minimum coverage of data required to be
displayed in the subsequent analysis.
2. Selection boxes that allow the user to identify information on:
a. A particular geographical area of interest.
b. A species of interest (limited to quota species).
Cc. A region of interest (defined by common ICES sub-divisions across both
datasets).
d. Countries involved in the fisheries.
e. The different fisheries available.
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The selection boxes operate as a hierarchy, so that the user can only select fisheries that
have a high enough discard data coverage (as determined by the threshold applied),
dependent on species, region and countries selected. The specific information contained
in each field of the app is explained in Table 6.

Table 6: Fields description of the app.

Dashboard: This page provides the facility to change the threshold values. It also
provides a data disclaimer, which highlights issues with the data that
should be considered when interpreting the figures and values.

The area, species, region, country, and fishery selection boxes are also
available on this page (and all other pages).

Fishery This page provides figures that highlight discard rates and associated
analysis: information for each fishery and species selected. This includes:

Figure 1: An interactive figure that shows a time series of discard
trends for each fishery, with a solid black line showing the overall rate
and coloured lines for each country selected. The data for each record
contributing to the discard rate is shown in points that are proportional
in size to the discards in that record. The shape of the point will differ
depending on whether an exemption is in place for that record. The
figure is interactive, and you can hover the cursor over any data point,
as well and turn on and off data to visualise only certain features as well
as directly download the figure to your computer.

Figure 2: This figure shows the data coverage for the fishery, (i) in
terms of the proportion of landings for that fishery for all species that
have an associated discard estimate — this demonstrates how well the
fishery is covered by a discard estimate overall, and (ii) in terms of the
proportion of landings of its selected species.
These are valuable because they show how well: (i) the fishery is
covered by a discard estimate overall and (ii) the discard estimate of
species for that fishery.

Figure 3: This figure shows available information on the spatial
landings’ distribution for the selected area, species, countries and
fisheries. These are divided into two figures: one showing the spatial
distribution of landings prior to the introduction of the LO and one
following the introduction of the LO.

Figure 4: This figure shows the difference in distribution of landings
between prior and post implementation of the LO.

Figure 5: This figure shows any available information on the stock
caught by the fishery by directly linking to available data from the ICES
stock assessment. The figure shows the recruitment, fishing mortality
and spawning stock biomass trends for the stocks, where available.

Discard This page provides a synthesis of the trends for each species and fishery
trends in terms of the changes in discard rates since implementation of the LO.

Figure 1: This figure shows the percentage change in discard rates
since implementation of the LO. Trends are highlighted as a visual aid,
with decreases of > 5% shown in green, increases of 5% show in red
and changes between -5% and +5% shown in yellow.
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Figure 2: This figure shows the number of species for each fishery that
have either increasing, decreasing or showing no change in trend.

Discard This page provides a synthesis of the trends for discard rates under
trends- exemptions (high survivability, de minimis and predation) and not under
Exemptions exemptions.

Figures 1 and 2: These figures present the same information as in the
discard trends tab (described above) but disaggregated between those
fisheries and species under LO exemption or not under LO exemption.

Discard This page provides a synthesis of species discard rates across all areas
trends- for fisheries with adequate data coverage for each area.
species

Figure 1: The overall discard trends (and those of the main fisheries)
for different species (selectable) across multiple areas.

A technical annex (Annex 1.9) and examples of the app (Annex 1.10°) is provided to
demonstrate how the end-user could extract information on fisheries and discard rates.

At the dashboard, users are presented with three filters that apply different thresholds for
data to be included in the analysis and outputs (Figure 3). Two of the filters are based on
available discard estimates in relation to landings. If the filters are set to 0%, then all
fisheries (with catches of the chosen species in the chosen area) where any kind of discard
estimate is associated to a landing will be included. If the filter is set to 100%, only
fisheries with all landed weight associated to discard estimates will appear. This allows
users to select datasets that are more comprehensive, but in which estimates of discards
for some fisheries are sparser than if a more complete dataset is used. The first filter is
dependent on the landing weight of the species chosen while the second is based on
landings of all species. The default setting for both these filters is 30% (an arbitrary
threshold). The third filter gives users the possibility to focus the analysis on the main
fisheries by targeting a given species in an area by removing fisheries that contribute less
to the landings. If the filter is set to 5%, fisheries that cumulatively land less than 5% are
removed from analysis. The default setting for this filter is 0%.

5 This annex is not available due to limitations of the format of the report and is not
made public
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30%
30% minimum all
minimum landings
species weight with

landings discards
isht with estimatz

178,439 records (6.3% of
total [1] in figure 2, or
22.1% of [2] in figure 2)

Figure 3. Data coverage threshold filters applied using the default values.

As such, the end-user can ultimately decide, with help of the data dissemination tool, the
minimum degree of coverage of discard estimates in fisheries to be included in outputs
viewed within the app. To guide users, the coverage of data for a fishery in each year is
provided in heat maps allowing for qualitative evaluation of the robustness of the
generated discard rates. The coverage indicators operate at the overall fishery level.
Therefore, the discard rates at this level are likely be more robust than at the level of
individual Member States contributing to these rates, where coverage may be lower than
the overall coverage.

Summaries of the overall change in discard rate before and after the LO by fisheries and
species are also available in the app (discard trends in the menu). Within this analysis,
discard rates for species and fisheries are compared between the period before and after
the introduction of the LO.

3.2.2 Overview of the discard rates by fishery, before, during and after the
fully implemented LO

Detailed information on yearly evolution of discard trends by species, area and fishery is
available in the dynamic app, developed within the project. An example (discard rates of
North Sea cod) of the standard graphs in the output from the app is shown in Annex 1.11.
The app gives the user the possibility to study species, areas and fisheries of interest in
detail. The dataset underlying the app includes data on a large number of species, fisheries
and area. The overall discard trend, expressed as the difference between the average
trend in years before and after the introduction of the LO, is shown by region, fishery and
species in Figure 4 - Figure 7 (for BS and NS) and Figure 8 - Figure 14 (for the AWW).
Green colours indicate a decrease in discard rate of > 5%, red indicate an increase in
discard rate of > 5% and yellow between -5% and +5%.

Fisheries in the BS and NS were grouped into regional analysis of discard trends by
fisheries and species. The regional analysis includes the NS, the Kattegat-Skagerrak area,
western BS, eastern BS and northern BS. For the fisheries in the northern BS, discard
estimates were sparse. Hence, no fisheries appear in the analysis after application of the
default setting of the filters.

No region shows a uniform and clear pattern of decreases in discard ratios after the

introduction of the LO. Instead, there is variability between trends for different fisheries,
species and combination thereof. This variability likely reflects the complex interactions
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between management measures, stock status and fishers’ behaviour and the variability in
discard estimates coming from sampling programmes.

The pattern in discard trends for some fisheries differs between the NS and Kattegat-
Skagerrak area. Discard trends are decreasing for most species in the Nephrops fishery
(Dem_70-99_TR2) in Kattegat-Skagerrak, while the opposite response is shown for NS
fisheries.

Discard rates trends: North Sea
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Figure 4. Change in discard rates from before and after implementation of the LO for the
NS (ICES division 4).
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Figure 5. Change in discard rates from before and after implementation of the LO for the
Kattegat and Skagerrak (ICES subdivision 3a).
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Figure 6. Change in discard rates from before and after implementation of the LO for the
western Baltic (ICES subdivision 3d SD 22-24).
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Figure 7. Change in discard rates from before and after implementation of the LO for the
Eastern BS (ICES subdivision 3d SD 25-29 and 32).

Fisheries in the AWW and OR were grouped for regional analysis, which included (from
north to south): Faroes grounds, West of Scotland and Rockall, the Irish Sea, the Celtic
Sea, the English Channel, the Bay of Biscay and Iberian waters. Further details within
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these areas can be viewed on the app. Fisheries and species meeting the available data
threshold criteria within each region are presented in Figure 8 — Figure 14.

No single region was subject to a uniform pattern in changes in discard rates. Each region
shows variation among fisheries and species with some increasing discard rates, some
decreasing and some unchanged. The different trends highlighted in colour and the mix of
colours for each region demonstrate the inherent complexity in seeking to understand
causes for changes in discard patterns.

Examples of where a fishery has seen decreases in discard rates across multiple species
can be seen by green boxes across rows in the figures. This includes demersal seine
fisheries with mesh >= 120 mm West of Scotland and Rockall (Figure 9), demersal trawl
fisheries with 70-99 mm mesh in the Irish Sea (Figure 10), beam trawl fisheries using
mesh of 100-119 mm in the Celtic Sea (Figure 11), demersal trawl fisheries using mesh
of 100-119 mm in the English Channel (Figure 12) demersal trawl fisheries using mesh of
70-99 mm in the Bay of Biscay (Figure 13) and gillnets targeting demersal fish with mesh
of 80-99 mm in Iberian waters (Figure 14).

Few fisheries have seen increases in discard rates across many species, but some have
either unchanged or increased rates including beam trawl fisheries using 70-99 mm in the
Irish Sea (Figure 10), demersal trawl fisheries using >=120 mm in the Celtic Sea (Figure
11), demersal trawl fisheries using 70-99 mm in the English Channel (Figure 12), Beam
trawl fisheries using 70-99 mm in the Bay of Biscay (Figure 13) and Otter trawl fisheries
targeting mixed crustacean and demersal species using >=55 mm in Iberian waters
(Figure 14).

Examples of where species have seen decreases in discard rates across fisheries can be
seen by reading green areas across columns in each figure. Examples include megrims
and cod in West of Scotland and Rockall (Figure 9), cod in the Irish Sea (Figure 10), plaice
and hake in the Celtic Sea (Figure 11), cod and pollack in the English Channel (Figure 12),
mackerel, seabream and horse mackerel in the Bay of Biscay (Figure 13) and mackerel in
Iberian waters (Figure 14). Examples of where discard rates have been increasing for
species across fisheries include haddock in the Celtic Sea (Figure 11), whiting in the English
Channel (Figure 12), whiting in the Bay of Biscay (Figure 13) and nephrops in Iberian
waters (Figure 14).
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Figure 8. Change in discard rates from before and after implementation of the LO for
Faroes grounds (ICES subdivision 5b).
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Figure 9. Change in discard rates from before and after implementation of the LO for
West of Scotland and Rockall (ICES subdivisions 6a and 6b).

Discard rates trends: Irish Sea

\
Dem_trawl|_70_99 -1% 2% 0%
Dem_trawl_100_119 -3% 0% -5%
Trend
%' Increasin
& Dem_trawl_>=120 9
2 No Trend
‘ Decreasing
Dem_seine_100_119 0% 0% 0% ‘
T ® = & 3 ¥ 2?2 EF =% T ¥ P
s & &% = & § 5 3z & § 38 £
= [ c c o © =) © 2 3 =
€ . o & e © = o s o =
kS E E g b = g @ &
T ¢ E g B S z 8
= (&] 3 - [=} c =
8 w B =z [ ©
b4 2 “
113
15
species

Figure 10. Change in discard rates from before and after implementation of the LO for
the Irish Sea (ICES subdivisions 7a).
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Discard rates trends: Celtic Sea
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Figure 11. Change in discard rates from before and after implementation of the LO for
the Celtic Sea (ICES subdivisions 7bc, e-k).
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Figure 12. Change in discard rates from before and after implementation of the LO for
the English Channel (ICES subdivisions 7d and 7e).
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Discard rates trends: Bay of Biscay
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Figure 13. Change in discard rates from before and after implementation of the LO for the
Bay of Biscay (ICES subdivisions 8abde).
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Figure 14. Change in discard rates from before and after implementation of the LO for
Iberian Waters (ICES subdivisions 8c and 9ab).

3.2.3 Qualitative evaluation of the impact of the implemented management
measures to the discard patterns and discard rates

A range of management measures have been introduced in order to facilitate the
implementation of the LO. An additional objective of the analysis performed in this section
has been to evaluate the many exemptions from the LO and to compare discard patterns
in fisheries with and without exemptions. An increasing number of exemptions from the
LO have been adopted since 2015, many of them in the NS (including ICES area 3a;
Skagerrak-Kattegat). For most records, successful linkages could be established between
the FDI data and the exemptions (Table 7). STECF-FDI data does not hold information of
individual vessels, fishing trips or operations. Accordingly, exemptions based on vessel-
specific conditions (e.g., engine power and trip/haul specific conditions, including haul
duration and water depth) cannot be distinguished in the data. Additionally, STECF-FDI
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data is aggregated on a quarterly level and does not hold monthly data. Therefore,
exemptions that apply to specific months cannot be identified, unless the months
correspond to whole quarters. The exemptions that could not be identified by region are
shown in Table 7.

Table 7. Exemptions from the LO that could not be linked to FDI data for BS and NS
areas.

Exemption description Exemption Years in Reason for not being identified
P P type place in FDI data

Pelagic species in purse seines in

iz L2 wlih & EEnell e ol el Specific details of individual

o retr_leval (level of closure & Survivability 2015 vessels and fishing operations
the seine) and an electronic onwards . .

. S is not reflected in the FDI data
recording and monitoring
system.
Mackerel, horse mackerel,
herring and whiting in pelagic De minimis 2015 Spatial criteria that do not
trawls in 4b and 4c, south of 54 onwards correspond to ICES areas.
degrees north.
Sole in area 4c, fished with
bottom trawls with 80-99mm
mesh size. The exemption
applies only to catches of sole
caught within six nautical miles g . o
from the coast, outside identified . . 2017 Specific detal_ls (.)f |nd|V|du§I

. . Survivability vessels and fishing operations
spawning areas, by vessels with onwards is not reflected in the FDI data
engine power less than 180 kW,
In addition, the water depth
should be less than 15 m and
the maximum length of the haul
can be 1.5 h
Plaice in bottom trawls >120mm 2019 Months cannot be distinguished
mesh size in area 3a and 4, Survivability in the data and the time criteria

. onwards . B
November to April. does not align with quarters.
. . . Nephrops functional units were
Nephro.ps in Functional units 6, 8 not included in the FDI data
and 9 fished by bottom trawls .
. . format until the data
with >80 mm mesh size and . - 2018 PP
. - . Survivability submission in 2020. The data

equipped with a netgrid onwards

for this project was, except for
the data year 2019, based on
the submission made in 2019

selectivity device, from October
to March

The number of combinations of species and fisheries in the NS area that were subject to
an exemption and where it was possible to link to the data, ranged from nine combinations
in 2016 to 52 combinations in 2019. Corresponding figures for the BS ranged from two in
2016 to three in 2019. The proportion of landings originating from fisheries carried out
under an exemption have increased during the implementation phase of the LO (Figure
15). The de minimis exemptions were more dominant during the initial phase of the LO,
while exemptions based on high survivability have been implemented for an increasing
part of the catches during recent years. This is likely related to the time needed to receive
the scientific support for high survivability.
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Figure 15. The proportion of overall landings of each species group (demersal,
crustacean and anadromous) that is subject to a LO exemption in each of the supra-
areas for the BS and NS.

It is uncertain if all Member States were able to identify all specific selectivity devices
correctly in the national data on landings, as is required for some exemptions. It is
therefore possible that some parts of a fishery met the criteria for an exemption, but this
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was not reflected in the submitted data. Furthermore, discard sampling programmes do
not always correspond to the same level of aggregation as exemptions or other
management measures. Discard sampling programmes are generally designed for
sampling of broad groups of gears, mesh sizes and vessel lengths. Therefore, if an
exemption is only in place for parts of a sampled fishery, it may not be possible to estimate
the discard rate specifically for the exempted part.

Until 2019, the implementation of the LO was phased in NWW and SWW, to progressively
include species and fisheries only when a group of vessels met a specified catch
composition and catch threshold. However, before 2019 the STECF-FDI data does not
distinguish vessels under LO or not, with discard estimates and rates including all vessels
in a fishery. Therefore, between 2015 and 2018 it is not possible to determine the impact
of policy change on discard rates. In 2019, where all quota stocks were subject to the LO,
one would have expected the impact of LO to be more visible.

For the AWW, the principle used to link the yearly exemptions with STECF-FDI data was
different than for the BS and NS. While in the BS and NS, exemptions with a high level of
detail and specificity were not linked with STECF-FDI data, in the AWW all exemptions
were linked with the STECF-FDI data, even if all criteria were not available. This implies
that for the fisheries with exemptions and a high level of specificity®, discard estimates
and rates include vessels covered and not covered by the exemption in the AWW. The FDI
data does not have the level of detail necessary to get the exemption-specific catch, which
makes it difficult to know whether discards were exempt from the LO or not. Table 8
summarises the fisheries and species for which it was not possible to have a complete
match between the exemption specificity and the STECF-FDI data, precluding any
interpretation of available discard rates for those species and gear combinations.

Within the AWW, for the NWW six exemptions were identified where it was not possible to
have a complete match with FDI data due to specificity of the exemption. For the SWW,
all exemptions were defined at a higher level and it was possible to have a complete match
with FDI data. Similarly, for the AWW, the current national sampling programmes have
low level coverage, cover broader fisheries and gear definitions and are not designed to
collect data at that level of specificity. Therefore, for this region, discard estimates based
on the sampling programmes may be imprecise or may not be representative of the true
level of discards for the fleets under each exemption.

It can be assumed that all discards observed with associated high survivability exemptions
were compliant with the LO. However, it cannot be determined whether discards
associated with the de minimis exemptions were compliant. Because there is a cap on the
total de minimis amount (proportion of catch that can be discarded), only discards up to
this quantity are compliant with the regulation. With no officially reported information
(e.g., logbooks) on the uptake of the de minimis quantities, it cannot be determined when
the cap is reached for each fishery and therefore when discarding should stop.

5 For example, beam trawls with engine power max 211kW, max vessel length 24m, within 12 miles of the shore, with haul duration <=1:30h, using
flip-up rope or benthic release panel.
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Table 8. List of species and fleets that were exempt from LO and the specificity of the
exemption did not allow a complete match with the STECF-FDI data in the AWW.

Region | Exemption description Type of Year Reason for incomplete
exemption match

Pelagic

NWW

NWW

NWW

NWW

NWW

NWW

Mackerel and herring
caught with purse seines,
in 6, with conditions for
“point of retrieval” and 80
% closure

Survivability

Common sole caught by
otter trawlers in 7d, within
6nm, under 10m vessels,
with engine power of
180Kw, fishing in waters
with depth of 15m (EU
2016/2375, art.2.1b)

Survivability

Common sole caught by De minimis
TBB, 80-119, with

increased selectivity such

large mesh extension, in

7d, e, f, gand h (EU

2016/2375, art.3.g)

Common sole caught by
otter trawlers in 7d, within
6nm, under 10m vessels,
with engine power of
221Kw, fishing in waters
with depth of 30m and tow
durations less than 1:30
hours (EU 2018/46,
art.4.1b)

Survivability

Norway lobster caught
with bottom trawls with
selective gears in 7 (EU
2018/2034, art.3.1c)

Survivability

Norway lobster caught
with bottom trawls with
selective gears in 6a (EU
2018/2034, art.3.1d

Survivability

Plaice caught by BT2, in
7a-k, maximum engine
power greater than
221KW, within 12 nm, and
tow durations less than
1:30 hours

Survivability
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2015

2017

2017
onwards

2018
onwards

2019
onwards

2019
onwards

2019
onwards

Specific details of
individual vessels and
fishing operations is
not reflected in the FDI
data

Specific details of
individual vessels and
fishing operations is
not reflected in the FDI
data

No information on
selectivity devices

Specific details of
individual vessels and
fishing operations is
not reflected in the FDI
data

No information on
selectivity devices

No information on
selectivity devices

Specific details of
individual vessels and
fishing operations is
not reflected in the FDI
data
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There are differences in the percentage of landings subject to derogation depending on
the species group, exemption type and area. For example, no or very few demersal fish
landings are subject to exemption in the West of Scotland and Rockall and the Irish Sea.
In comparison, over 25% of the demersal fish landings are subject to exemption in the
English Channel and Iberian waters, while de minimis, high survivability and predation
exemptions are much less frequently used in the Celtic Sea and Bay of Biscay. Conversely,
most pelagic landings are subject to the de minimis exemptions in the Celtic Sea and West
of Scotland and Rockall, with fewer exemptions in other areas and none in the Irish Sea.
A large proportion of the crustacean landings (principally Nephrops) are subject to
exemption, with nearly all landings in the West of Scotland and Rockall, the Irish Sea,
Celtic Sea and English Channel and around 25% in Iberian waters subject to a high
survivability exemption in the most recent year (Figure 16).
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Figure 16. The proportion of overall landings of each species group (demersal, pelagic,
crustacean) that is subject to a LO exemption in each of the supra-areas for the NWW
and SWW.

44



Synthesis of the landing obligation measures and discard rates

3.2.3.1 Discard trends in fisheries with and without exemptions from the LO

Trends in discard rates were compared for fisheries and species with and without
exemptions from the LO. The comparison was done in a similar as the generic analysis of
trends in discard rates. Only fisheries and species that had discard estimates associated
with at least 30% of the total landings in the fishery (of all species) and at least 30% of
the landings of an individual species, were included in the plots. An average discard rate
for each species and fishery was calculated for the years before the introduction of the LO
and compared to the average rate after the LO introduction. It should be noted that, since
the LO was not implemented at the same time for all species and fisheries, the compared
discard rates are not calculated for the same number of years for all species.

The results from the NS and Kattegat-Skagerrak areas are shown in Figure 17 and Figure
18. No similar figures are shown from the BS as very few exemptions are present in this
area. In addition, discard estimates in the BS were too sparse to include in analysis. The
figures show the number of species in a fishery that have an increasing, stable, or
decreasing trend in discard rate under the LO in relation to the years before. The left panel
shows fisheries without any exemption in place and the right panel shows fisheries that
have either a survivability — or a de minimis exemption. The threshold for categorizing the
trends was set to 5%, i.e., if the average discard rate for a species in a fishery was more
than 5% higher or lower under the LO than for the years before it was considered
increasing or decreasing, respectively.

North Sea

Exemption No exemption

Pandalus_trawl-

Nets_>90 -

Hooks_and_lines 1

Trend

. Increasing

No Trend
Decreasing

Dem_70-99_TR24

Fishery

Dem_100-119_TR1

Dem_>120_TR1-

Beam_80-119_BT2+

Beam_>120_BT14

Number of species for each trend type

Figure 17. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the NS. Left panel shows fisheries and species with different exemptions
from LO. Right panel shows fisheries and species with different no exemptions from LO.
Colours indicate difference in average yearly trend before introduction of LO compared to
average yearly trend after introduction of LO. n= number of species. Fisheries and/or
species where available discard estimates are sparse (< 30% of corresponding landings)
have been removed.
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Kattegat-Skagerrak

Exemption No exemption

Pots_and_traps 4

Pandalus_trawl

.
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Trend

Increasing
No Trend
Decreasing

hery

Nep_trawl_grid_35-

IS

F

Dem_70-99_TR2-

Dem_100-119_TR1

Dem_>120_TR1-

1,

Numb'er of speci'es fonl' each trenld type

Figure 18. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the Kattegat-Skagerrak area. Left panel shows fisheries and species with
different exemptions from LO. Right panel shows fisheries and species with different no
exemptions from LO. Colours indicate difference in average yearly trend before
introduction of LO compared to average yearly trend after introduction of LO. n= number
of species. Fisheries and/or species where available discard estimates are sparse (< 30%
of corresponding landings) have been removed.

In the AWW area, ORs, Faroes grounds and the West of Scotland and Rockall are not
presented because they have no fisheries with exemptions with sufficient discard data
coverage for analysis. For the other areas (Irish Sea, Celtic Sea, English Channel, Bay of
Biscay, Iberian waters), the number of stocks with increasing, decreasing and stable
discard rates by exemption and no exemption are provided in Figure 19 —Figure 23. For
the areas that do have available data, there are few patterns that are clear with regard to
differences between discard trends for species that are and are not subject to exemptions.
In the Celtic Sea, the demersal seine fisheries (70-99 mm, 100-119 mm and >120mm)
all show increasing or stable discard rates under species for which there are exemptions
and decreasing or stable discard rates for species without exemptions (Figure 20).
However, this is only relevant to a few species. All other areas and fisheries have a mix of
increasing, decreasing and stable trends across species and exemptions (Figure 19, Figure
21 - Figure 23).
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Irish Sea
I Exemption No exemption
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Trend
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Beam_trawl_70_99-
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Figure 19. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the Irish Sea. Left panel shows fisheries and species with different
exemptions from LO. Right panel shows fisheries and species with different no exemptions
from LO. Colours indicate difference in average yearly trend before introduction of LO
compared to average yearly trend after introduction of LO. n= number of species.
Fisheries and/or species where available discard estimates are sparse (< 30% of
corresponding landings) have been removed.
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Figure 20. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the Celtic Sea. Left panel shows fisheries and species with different
exemptions from LO. Right panel shows fisheries and species with different no exemptions
from LO. Colours indicate difference in average yearly trend before introduction of LO
compared to average yearly trend after introduction of LO. n= number of species.
Fisheries and/or species where available discard estimates are sparse (< 30% of
corresponding landings) have been removed.
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Figure 21. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the English Channel. Left panel shows fisheries and species with different
exemptions from LO. Right panel shows fisheries and species with different no exemptions
from LO. Colours indicate difference in average yearly trend before introduction of LO
compared to average yearly trend after introduction of LO. n= number of species.
Fisheries and/or species where available discard estimates are sparse (< 30% of
corresponding landings) have been removed.
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Figure 22. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the Bay of Biscay. Left panel shows fisheries and species with different
exemptions from LO. Right panel shows fisheries and species with different no exemptions
from LO. Colours indicate difference in average yearly trend before introduction of LO
compared to average yearly trend after introduction of LO. n= number of species.
Fisheries and/or species where available discard estimates are sparse (< 30% of
corresponding landings) have been removed.
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Iberian waters
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Figure 23. The number of species with increasing, decreasing and no trend in discard rates
by fishery in the Iberian waters. Left panel shows fisheries and species with different
exemptions from LO. Right panel shows fisheries and species with different no exemptions
from LO. Colours indicate difference in average yearly trend before introduction of LO
compared to average yearly trend after introduction of LO. n= number of species.
Fisheries and/or species where available discard estimates are sparse (< 30% of
corresponding landings) have been removed.

3.3 Conclusions

The study developed tools and methods for cleaning, filtering and displaying discard
information in the STECF-FDI database. This includes an interactive app (ShinyApp) that
allows end users to interrogate discard rates in a dynamic way that synthesises available
information. The tool has the potential to become an effective way to monitor and view
data on discard rates generated under the FDI process and summarise changes since
introduction of the LO and in relation to the regulatory exemptions. The app contains
detailed information on individual fisheries, species and data on discard rates.

Overall trends in discard patterns were presented based on data extracted from the app.
From the analysis of the results, it can be concluded that the discard rates based on STECF-
FDI data and analysed in this study did not show clear trends or patterns as a result of the
full implementation of the LO. The short time-series of available information could explain
this. Therefore, it was considered that there is a lack of evidence of changes in discarding
practice in the fisheries and that discarding is still taking place outside of the LO
restrictions.

Discard rates are influenced by a wide range of factors. These factors can be human (e.g.,
market, size or quota), technical measures (e.g., increased gear selectivity), closed areas
with a high proportion of juvenile fish, changes in MCRS, or of a biological nature, such as
changes in abundance and distribution following high or low recruitment. Due to this
complexity and the limited time series of the datasets used (only one year with the full
application of the LO), it has been impossible to draw conclusions on the cause and effect
regarding changes in discard rates for different species and fisheries.

No apparent correlation was found between the number of species with discard rates that
are increasing, decreasing and stable and the availability of derogations.
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There is currently no other source of evidence to evaluate the potential changes in the
fishing practices and catch compositions that are in response to the implementation of the
LO, other than scientific sampling programmes.
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4 CONTROL AND ENFORCEMENT

The objective of this section is to identify and categorize control measures, methodologies
and technologies to assess compliance with LO and explore their vulnerability to non-
compliance for Member States with fishing activities.

4.1 Background
4.1.1 Legal requirements

The need to monitor and regulate unwanted catches at sea, which is a key requirement
for the successful implementation of the LO, is particularly challenging because of the large
number of vessels and trips that need to be monitored and the remoteness of vessels at
sea (James et al. 2019). Member States have essential roles and duties upon which the
success of the LO depends. More specifically, Member States have a responsibility to adopt
the necessary structures, measures and resources to ensure control, enforcement and
inspection of all activities that fall under the scope of the CFP (Article 5(3) of Council
Regulation (EC) No 1224/2009 (Control Regulation). In addition, Member States are
obliged to ensure that all data recorded in accordance with the Control Regulation is
accurate, complete and submitted within deadlines (Article 109(2) of the Control
Regulation). These articles support Article 15(13) of Regulation (EU) No 1380/2013 and
are relevant in the context of ensuring control and enforcement of the LO and ensuring
that all catches, including quantities discarded, are accurately documented. Member
States also have an obligation to ensure the effectiveness of the ‘Community’ system to
prevent, deter and eliminate illegal, unreported and unregulated (IUU) fishing (Article 1(2)
of Council Regulation (EC) No 1005/2008) and to ensure that appropriate measures are
systematically taken against those suspected of a breach of any of the rules of the CFP
(Article 89 of the Control Regulation). However, in its STECF-PLEN-14-02 report, STECF
also highlighted that provisions relating to the documentation of catches will need to be
increased following the implementation of the LO to comply with the full catch accounting
required by Article 15(1) of the CFP basic regulation.

4.1.2 Compliance evaluations

According to STECF's EWG 13-17 'the evidence thus far indicates that the current
mandatory recording of discards in logbooks is unreliable and represents a gross
underestimate of actual discards'. The underreporting of discards was confirmed by
compliance evaluations carried out by EFCA during two evaluation periods (2015-2017 for
mackerel fisheries and 2016-2017 for North Sea and North Western Waters fisheries). The
results from these evaluations suggested that non-compliance with the LO appears to have
been widespread during the evaluation periods.

EFCA pointed out that the evaluations were complicated mainly by 1) the lack of reference
data available’ and 2) the complexities of the provisions under the discard plans
exemptions. Based on the outcomes of these evaluations, EFCA concluded that:

1. the collection of reliable reference data is essential for an effective compliance
evaluation exercise.

7 Reference data refers here on using reference fleets, which consist of fishing vessels where the crew is trained to conduct self-
sampling according to a specific protocol and/or contract with a fisheries institute.
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2. the introduction of REM systems could be instrumental both for collection of
reference data and for efficient control and enforcement of the LO, as traditional
control tools have proven to be inefficient in control and monitoring the LO. REM
systems could be implemented a monitoring tool instrumental for improving the
reference data available and on the other side as a control tool for effective
enforcing the LO.

3. As an alternative for the collection of reference data, an increase of effort on LH
inspections should be promoted.

4.1.3 Identification of the risks and challenges associated with the LO and the
consequences for failing to ensure its success

The introduction of the LO presented a number of challenges for control authorities working
towards ensuring its uniform and effective implementation across all Member States
(Nuevo et al. 2019). The main risks and challenges associated with the LO are to ensure
control of discarding at sea, to ensure the detailed and accurate documentation of all
fishing trips and to ensure that the conditions and thresholds associated with high
survivability and de minimis exemptions are enforced. These risks are difficult to mitigate
by means of traditional controls such as inspections at sea. One of the key challenges,
therefore, is the need for new regulatory and enforcement mechanisms, as the focus of
monitoring and control shifts from landing activities to activities at sea (Catchpole et al.
2017). This shift requires that fishing and discarding practices around the vessel are 100%
monitored during fishing in order to detect what is caught and whether there is discarding
(Catchpole et al. 2017).

The numerous exemptions built into the various discard plans complicate controllability
(Nuevo et al. 2019, Borgers and Penas Lado 2019, Rihan et al. 2019). Traditional control
and monitoring tools (Table 9) can meet this need to control the LO efficiently only to a
limited extent (Catchpole et al. 2017).

A key condition for member states in agreeing to the LO at the time of the CFP negotiations
was the possibility for TAC adjustments contained in Article 16(2) of the CFP (Savina,
2019,). These TACs adjustments (top-ups) have contributed since 2015 to greater fishing
opportunities based on the argument that these will support the implementation of the LO
(Borges 2021). The consequences of failing to efficiently control the LO would jeopardise
the objectives of the CFP by leading to significant overfishing. This risk is especially
relevant in light of the TAC top-ups that were allocated.

4.2 Methods

Before engaging with stakeholders and experts, a desktop study was conducted to gather
the relevant background literature and legislation. In-depth assessments and
consultations of experts and stakeholders were performed via various methods. These
included oral interviews, an e-workshop and an online questionnaire (Annexes 1.2, 1.3
and 1.7). The online questionnaire consisted of 28 questions, including closed- and open-
ended questions. It was sent to all participants of the two e-workshops. To broaden the
range of disciplines covered, other eligible experts were identified and addressed as well.
In total, the link to the full survey was emailed to 179 stakeholders in total (NGOs,
scientific institutes, EU institutions, consultancy, governments/ministries). The survey was
also forwarded by some respondents to other experts in their own network.
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4.2.1 Results

4.2.2 Identification of the main control measures currently applied by Member
States.

Table 9 provides an overview and description of the traditional monitoring and control
measures that have been trialled or implemented in different Member States. In most
Member States, fishing activities are monitored during at-sea inspections by inspectors
from the fisheries ministries, in combination with dockside/fish auction surveillance. The
use of electronic (e-) logbooks, or ‘Electronic Reporting System’ (ERS) is vital to monitor
fishing activities and facilitate compliance as it allows the electronic registration of fisheries
data.

Data on the position and activity of fishing vessels is provided by the satellite-based Vessel
Monitoring System (VMS), which is required by EU law for vessels over 12 metres in
length®,

Besides VMS, two other satellite-based or radio-based systems, i.e., the Automatic
Identification System (AIS) and Vessel Detection System (VDS) are used for monitoring
and control purposes®. Other existing monitoring methods, such as aerial vessel
surveillance, FDF, REM and market inspections have been trialled or implemented in some
Member States.

Table 9: Overview of monitoring and control tools trialled or implemented at
different levels in EU fisheries.

At sea inspections Patrol vessels/boarding boats with on-the-spot observers
(patrol vessel surveillance) conducting inspections of the e-logbooks.

Inspection of the landings and crosscheck with
logbooks/official documents at the fish
docks/auctions/harbours.
The electronic reporting system (ERS) is used to record,
report, process, store and send fisheries data (catch, landing,
Electronic Reporting System sales and transhipment). The key element is the electronic
(ERS, “e-logbook) logbook where the master of a fishing vessel keeps a record of
fishing operations. The record is then sent to the national
authorities, which store the information in a secure database.
The vessel monitoring system (VMS) is a satellite-based
system providing data at regular intervals on the location,
Vessel Monitoring System course and speed of vessels (compulsory for vessels over 12
(VMS) metres in length). Member States may apply exemptions for
vessels between 12 and 15 metres under specific conditions.
No tracking is required for vessels below 12 metres.
The Automatic Identification System (AIS) is an autonomous
and continuous vessel identification and monitoring system
used for maritime safety and security which allows vessels to
electronically exchange with other nearby ships and authorities
ashore the vessel identification data, position, course and
speed.

Inspections of the
landings/dockside monitoring

Automatic Identification
System
(AIS)

8 The Commission Implementing Regulation (EU) No 404/2011 of 8 April 2011 laying down detailed rules for the implementation of Council
Regulation (EC) No 1224/2009 establishing a Community control system for ensuring compliance with the rules of the Common Fisheries Policy
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Vessel Detection System
(VDS)

Aerial vessel surveillance

Remote electronic monitoring
(REM)

Market inspections

Vessel Detection System (VDS) is a satellite-based technology
(satellite imaging of sea areas) which may help to locate and
identify fishing vessels at sea. The basic function of VDS is to
allow the identification of vessels and the detection of their
positions at sea.

Using aircrafts/drones for aerial surveillance. These are mainly
used to overfly vessels and determine if they are fishing in an
area where fishing is prohibited. Aerial surveillance has also
been used in an attempt to control discarding at sea.

Remote electronic monitoring (REM) includes the installation of
cameras and sensors on board of fishing vessels to monitor
catches. Closed-circuit television (CCTV) cameras can record
footage of fish catching and processing. Sensors can be very
useful in highlighting potential non-compliance (especially in
pelagic fisheries) and events of interest in other fisheries (such
as when gear is retrieved). Sensors serve to facilitate the
reviewing of large volumes of REM footage by indicating
potential non-compliances and high-risk events.

Officials verifying items of the CFP related to cold stores, gross
and retail markets, restaurants, or any other premises where
fish is stored and/or sold after landing has taken place.

Currently, there are no certified at-sea control observers in EU fisheries, in contrast with
various Canadian and United States of America (US) fisheries (Brooke 2012, Porter 2010)

(Box 1).

Box 1. Certified at-sea control observers EU fisheries.

Inspecting observers are usually present for the full duration of a trip. The mandates
of these observer programmes vary from being focused on scientific data collection
to being compliance monitoring schemes, although most observer programme
mandates include elements of both (Ewell et al. 2020). However, there are various
issues related to the costs, safety and logistical issues associated with at-sea control
observers (James et al. 2019). The Canadian programmes started under co-funding
arrangements and eventually moved to 100% industry funding while the US (West
Coast) programmes are co-funded by the government and the fishing industry (van
Helmond et al. 2020). In these cases, the fishing industry has the (shared) (financial)
responsibility for monitoring fishing activities. This is in contrast to the EU fisheries,
where control is entirely the responsibility of the member state.

4.2.2.1 LO monitoring and data collection measures

Besides the measures presented in the Table 9, the Last Haul (LH) programme and
gramme and grade size analyses, have been organized in the framework of EFCA’s JDPs
to monitor the implementation of the LO. These control monitoring programmes aim to
evaluate compliance with the LO, to compile catch composition data for use in a risk
management strategy and to provide information on where and when discards are
expected in a particular fishery (Nuevo et al. 2019, Valentinsson et al. 2019) (Box 2).
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Box 2. Last haul (LH) programs.

The LH program consists of inspections at sea, with catch data being collected by
member states inspectors (Nuevo et al. 2019). The catch composition of the last
observed haul of the inspected vessel is recorded in terms of live weight per species
and quantities above or and below the MCRS. Data is recorded on a template form,
which is then submitted to the EFCA for compilation and analysis. The EFCA also
uses gramme and grade size data collections in respect of the corresponding JDPs
in the AWW and the NS. Gramme size inspections involves the weighing of individual
fish onboard, with the cooperation of the industry and an analysis of the gramme
size distribution (catch composition) afterwards. The EFCA has developed a
methodology for risk assessment, identification of risk levels and coordination of
control activities with member states. Due to the impossibility of conducting
comprehensive control and surveillance activities, the risk approach arises as one of
the main tools for addressing non-compliance with the LO.

To determine the discard levels, various countries have experimented with either
‘reference fleets’ (e.g., Norway, Bjgrkan 2011, Mangi et al. 2015) or self-sampling (e.g.,
the Netherlands, Kraan et al. 2013, Uhlmann et al., 2011).

A technique with control potential, but currently used as a data collection program, is fully
documented fisheries (FDF). FDF is a form of documentation of fishing activities either
with REM by means of cameras and sensors or with observers. At the e-workshops,
stakeholders elaborated on the FDF scheme as applied in Dutch fisheries in the framework
of the LO exemption for plaice (Pleuronectes platessa). Within this programme, between
6-10 vessels have participated and have had cameras installed. Haul data and videos are
delivered to the fisheries institute (WMR) to check/audit the results. To improve this type
of data gathering in the future, WMR is currently working on machine learning software
that will allow for an automatic registration of fish species, under various conditions (e.g.,
overlapping fish on the conveyor belt). To evaluate the potential of automated FDF data
collection, similar research projects in other Member States have been undertaken, for
instance in Belgium, where the VISIM I project has succeeded in automatically recognizing
plaice and sole (Solea solea), and automatically registering fish lengths with high accuracy.
It should be noted that these projects are not for control and enforcement intended
purposes at the moment, but rather as data collection programs supporting scientific
advice.

While FDF programmes have mainly been used to collect scientific data in the EU (e.g., for
stock assessments or specific scientific projects, to complement DCF trips), there are
ongoing discussions regarding the use of reference fleets for compliance purposes. During
the subgroup discussions of the e-workshop organized in this study, some stakeholders
(particularly NGOs) argued that advanced monitoring tools might increase the incentive
for compliance, because of the constructive role that they can play in fisheries science
(i.e., improving stock assessments). According to EFCA, reference fleets are good for
general indications of non-compliance but are not sufficient to prove non-compliance at
individual vessel level and therefore, are not an effective control and enforcement tool and
are unlikely to promote compliance. While camera technologies can be promising for
gathering more accurate data for inclusion in stock assessments and advice, other
stakeholders stressed that cameras should not be used to see if fishers comply. While
many large fishing vessels are equipped with CCTV systems for safety reasons, the
majority of the fishers still consider camera surveillance as an intrusion into their private
workspace and as tool that a government, which mistrusts them, will use against them
(Baker et al. 2013, Mangi et al. 2013, PletCDdHansen et al., 2017, van Helmond et al. 2020).
As previous studies showed, there is a strong perception of intrusion on the fishers' privacy
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(van Helmond et al. 2020). Mangi et al. (2013) pointed out that a large proportion of the
fishing industry is not supportive in using EM for this reason. During the e-workshop
discussion of this study an NGO representative argued that using EM as a data collection
tool might increase the incentive for compliance and may help improve stock assessments
in the future. Data collection through the EM could be promoted and used to change the
often negative views on EM into something more positive by the constructive role it can
play in fisheries.

The numerous exemptions and flexibilities in place, such as for example, the de minimis
and high-survivability exemptions, interspecies and interannual flexibilities, amongst
others may add a layer of complexity to control and surveillance of the LO. Exemption
measures have been devised essentially to mitigate potential choke situations and are
regarded as necessary and widely accepted by the industry. Discards must not surpass
the ceiling established for the stock in question. Improvement in selectivity and the
avoidance and reducing, as far as possible, of unwanted catches are primary objectives of
the LO and the de minimis and high survivability exemptions are intended to facilitate
fishers in cases where improvements in selectivity are not feasible and where flexibility
options are not sufficient.

While on-board observers could evaluate the levels of discards, they have the drawback
of being expensive and not generally feasible (e.g. on board space limitations, scalability).
Other alternatives, such as REM devices incorporating CCTV, are therefore currently being
considered. The STECF 17-01 report noted that while new control tools such as CCTV and
REM have been tested in several countries, there is little evidence of them being used and
there is no mandatory basis of their use. In terms of the cost-effectiveness of EM
programs, van Helmond et al. (2020) reported that, in most cases, EM proved to be a
cost-effective reliable alternative for human observation after assessing EM programs in
Canada and the US.

According to some experts, for the purpose of continuous monitoring, REM (incorporating
CCTV) offers the most cost effective means?, (Bartholomew et al. 2018, Course 2015 WWF
report). Contrary to this, the UK government reported that fitting REM equipment on all
vessels in the main segment of the demersal fleet (vessels over 15 metres) would be
prohibitively expensive due to the high costs to government of analysing the electronic
records and purchasing the necessary equipment, Costs can vary greatly depending on
factors such as the number of analysts, equipped vessels and observers, but also on the
type of data to be generated from the system (basic compliance with the LO, catch
estimates, and/or scientific biological data) (Dinsdale 2013, Catchpole et al. 2017).
Similarly, an independent study warned that science monitoring and analysis resources
could become overwhelmed by it (Needle et al. 2015). Catchpole et al. (2017) also notes
that although the capital cost of purchasing and running the REM system could be met by
Member State governments, it is possible that it could be funded through the structural
funding programmes such as the European Maritime and Fisheries Fund (EMFF). One of
the major issues regarding the analysis of REM video data is the duration of the video
audits (Bergsonn et al. 2017). This issue could be solved by machine learning techniques,
which would not require additional hardware, reduce the number of staff and decrease
audit time even further (Bergsonn et al. 2017). More development is needed before this
can be achieved in practice, but breakthroughs are expected in the near future, as many

° “European Union Committee Fisheries: implementation and enforcement of the EU landing obligation”, 26th Report of Session 2017-19 -
published 8 February 2019 — House of Lords Paper 276
10 Defra, Consultation on the Implementation of the demersal landing obligation inEngland, 2015, January 2015.
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research institutes and private companies are currently developing machine learning
algorithms.

Another key aspect is that exemptions have to be properly registered in the logbook. It
should be noted that the software supporting the electronic logbook differs from one
country to another and the competent authorities need to approve the software in each
case before it can be used. For example, Client Earth’s report that the implementation of
a new e-logbook software encompassing LO provisions was delayed in France, where its
implementation had to wait until 2017 %

4.2.2.2 Facilitation of the LO implementation

Full adaptation of the e-logbook software to the new needs of the LO is needed to facilitate
the LO implementation, particularly concerning reporting of exemptions. According to the
legislation, all Member States are obliged to have the facility to record discards as “"DIM”
and “DIS” (Annex X R.404/2011.1%). To accommodate this, the e-logbooks have been
modified to report discards under the exemptions. De minimis exemptions are assigned to
vessels individually, and an individual quota system is in place. Data is submitted from the
vessels to the administration where the de minimis uptake is monitored. The degree of
use of the de minimis exemption is reported from the administration to the vessel and,
once the exemption is exhausted, all fish must be landed. Member States also have a duty
to ensure that the thresholds and conditions associated with the de minimis and high
survivability exemptions, as outlined in the discard plans, are controlled, enforced and
respected (Article 49b of the Control Regulation).

Full adaptation by Member States of the e-logbooks to the needs of the LO is still in
progress, with most vessels below 12 metres still using paper logbooks. Given the
difficulties to collect census information, some administrations employ statistics to cross-
check logbooks to identify vessels that are underreporting in comparison to similar vessels,
as is the case of France where interviewees referred to this approach.

Quota management frameworks that facilitate the implementation of the LO are being
employed by diverse Member States (see Section 2 of this report). On the basis of these
dispositions, Member States have employed a large variety of mechanisms, including
interspecies and interannual flexibilities. These latter mechanisms seem particularly
employed in countries where individual allocation systems are in place, for example in
Spain, while less employed in others such as, for example, in Portugal. Management of
these quota flexibilities requires a system of information exchange between the boat and
the fisheries administration.

The e-logbook allows skippers to declare the catch and transfer this information to the
fisheries administration in real time, while for paper logbooks this process is lengthier.
Quota consumption is estimated by the administration and communicated to the skipper.
Amongst the countries, Spain, the Netherlands, and United Kingdom have well-established
individual quota management systems which allow transference of quotas between
vessels. According to some interviewees, this system greatly contributes to overcome
choke situations. By contrast, Ireland does not operate individual quota schemes and thus
exchanges between boats are restricted. Nonetheless, a system called ‘quota balancing’ is
in place for pelagic and demersal stocks subject to the LO. This consists in future
deductions from the individual catch limit for those vessels exceeding its catch limit for a

1t The control of the Landing Obligation, ClientEarth, October 2019.

12 Commission Implementing Regulation (EU) No 404/2011 of 8 April 2011 laying down detailed rules for the implementation of
Council Regulation (EC) No 1224/2009 establishing a Community control system for ensuring compliance with the rules of the
Common Fisheries Policy
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given stock within a given period. Thus, as seen, the diverse countries concerned employ
different approaches to facilitate the implementation of the LO.

Fish below MCRS and not subject to exemptions must be landed and cannot be traded for
direct human consumption (Regulation 1380/2013, Article 15.11). Full documentation of
these catch either discarded under the de minimis umbrella or kept on board, has to be
declared in the logbooks, landing declarations, transhipment declarations, sales notes,
take-over declarations and transport documents. Good observer coverage on land is also
required to prevent trading of these fish for direct human consumption. On land, trading
of fishes below MCRS is likely one of the most common infractions (depending on the
region), while at sea, infractions predominantly involve undersize fish found onboard and
not been declared in the logbook. As the EFCA compliance evaluation reports point out,
illegal and undocumented discarding are widespread, and currently not controlled due to
the dependence by Member States on ineffective traditional controls.

4.2.3 Evaluation of the management measures in place

4.2.3.1 Management Measures

In Question 4 (Q.4), respondents were requested to assess the various LO management
measures in terms of avoiding and reducing unwanted catches and thereby eliminating
discards for their respective country. The measures were: area closures, temporal-spatial
avoidance measures/moving-on regulations/real-time closure zones, new selective gears
and gear modifications, and removal of TAC for stocks. Respondents could also specify an
additional management measure below the ‘other’ field.

In the BS and NS area, in general, 60% of all respondents (answering this specific
question) considered these management measures as effective.!3. New, selective gears
were considered the most effective, gathering 85% of the responses. 30% of respondents
considered this highly effective. Only 5% considered this measure as ineffective.
Avoidance measures (i.e., temporal-spatial avoidance measures/moving-on regulations/
Real-Time closure zones) were considered as effective by 65% of the respondents. The
measure ‘area closures’ was ranked third, considered effective by 50% of the respondents.
In the final place, the removal of the TAC was assessed as effective by 40% of the
respondents (Figure 24).

Removal of Total Allowable Catch (TAC) for stock 23% . 14% 12% 19% | 16%
New selective gears and gear modifications 55% .s"/&% 3%
Avoidance measures/moving-on regulations/Real-Time closure zones 38% .13% 15% 5B
Area closures 43% Io% 20%  15% 5%

100% 80% 60% 407 20% 0% 20% 40% 60% 80% 100%

mhigh effectiveness somewhat high effectiveness
neither low, nor high effectiveness somewhat low effectiveness
low effectiveness not relevant

Figure 24: BS and NS. Results for Q.4: "Please assess the following LO
management measures for their effectiveness in avoiding unwanted catches
and thereby reducing (potential) discards for the fisheries of your country”.

13 Calculated by using the mean of the percentages ‘somewhat high effectiveness’ and ‘high effectiveness’ for all four listed management
measures.
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In the AWW area, 35% of respondents considered all management measures listed as
effective to some degree (Figure 25). Selective gear was considered the most effective in
its category, gathering around 70% of the responses, with notably, 15% of respondents
considering this as highly effective. None of the respondents considered it ineffective.
Avoidance measures have been in place for a long time before the LO and they have been
either continued or modified to reduce unwanted catches. These measures were
considered as effective by 46% of the respondents. 8% of respondents branded them as
being of low effectivity. Similarly, TAC removal was considered as an effective measure by
46 % of the respondents, 19% of them regarded this measure as low effective. Finally,
area closures were regarded as effective by only 35% of the respondents. The perception
of the degree of effectiveness differs greatly with the management measure. 69% of
respondents recognised that to increase fishing gears selectivity is at least somehow
effective (Figure 25).

This result is consistent with the literature (Prellezo et al. 2018), where it was found that
selective gear and gear modifications are regarded as effective to reduce unwanted
catches to a certain extent and may let marketable fish to escape. This is likely why 27%
considered this having neither low nor high effectiveness. The perception of effectiveness
is less clear for other management measures, such as avoidance measures and TAC
removal, where opinions are dispersed. Traditional area closures were not regarded as
effective, with 42% of the respondents considering them as having low effectiveness.
Notably, 27% of the respondents did not know the measure, which may be indicate that
it is not even recognised as part of the LO toolbox (Figure 25).

Area closures 35% OO 8% 15% 27% 65%

Removal of Total Allowable Catch (TAC) for stock 45% 9% 12% 19% 48 54%
Avoidance/moving-on regulations! Real-Time closure zones 25% 2% 19%  G%d% 54%
Adaption of national quota management to better fit LO challenges 54% 31% 8% B% 46%
De minimis exemptions B5% | 1296 4% 12% 8% 35%
New selective gears and gear modifications 65% % 4% 3%
High survivability exemptions 85% 15%
100 50 0 50 100
Percentage
. High efectiveness Neither low/nor high effectiveness Low effectivenass
Response
. Somewhat high efectiveness Somewhat low effectiveness No Answer

Figure 25: AWW. Results for Q.4: “Please assess the following LO management measures
for their effectiveness in avoiding unwanted catches and thereby reducing (potential)
discards for the fisheries of your country”. Responses provided by 26 respondents.

Q.5 asked about management measures able to counteract a potential loss in fishing
opportunities due to choke situations.

In the BS and NS, the most popular answers were: ‘quota swaps between the Member
States (specifically in relation to the LO challenges)’, and ‘adaptation of the national quota
management to better fit LO challenges’ (Figure 26). Quota swaps between vessels or
quota pools within a member state were also assessed as effective measures to counteract
choke effects. Removal of the TAC for stocks was regarded as the least effective (of the
measures listed). There were no stakeholders that selected the ‘I don't know’ option for
this question. 11 respondents used the ‘other’ field to elaborate (Annex 1.11 - Table A3).
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Figure 26: All areas. Results for Q.5: “"What should be done with unwanted catches to
mitigate a potential loss in fishing opportunities due to choke considerations?”

Quota swaps between Member States were regarded as more effective in addressing this
issue in the AWW. The high survivability exemption was the second measure considered
as effective to counteract this. The de minimis exemption and quota swaps among vessels
were also regarded as highly effective. Removal of TAC and change in the MCRS was
regarded as the least effective (Figure 26).

In Q.6, stakeholders were asked to rank LO management measures in terms of economic
feasibility (i.e., maintaining a profitable fishery) for the fisheries of the different countries.

In the BS and NS, the most economically effective measure, according to the respondents,
was the ‘adaptation of national quota management to better fit the LO challenges’ (71%).
Temporal-spatial avoidance mechanisms were selected as somewhat economically viable
(49%), followed by inter-annual quota flexibilities/quota swaps (44%). Area closures were
considered as the least economically feasible (27%) (Figure 27).

In the ‘other’ field, two respondents indicated that economic feasibility depends on the

specific circumstances that apply and, hence, varies case-by-case (Annex 1.11 - Table
A4).
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Figure 27: BS and NS. Results for Q 6: “"Please assess the following LO management
measures based on how well the measure could be implemented in terms of their
economic feasibility”.

In the AWW, the high survivability and de minimis exemptions were regarded as the most
economically feasible. These measures were thought to be lower cost and yield better
results — by 79% and 73% of the audience respectively. Management measures based on
the TAC and quota system were also considered as highly economically viable. Quota
swaps among countries, for example, was considered as a viable measure by respondents
(70%). Removal of the TACs was also found as a viable measure by 65%, although 17%
considered this unviable. A variety of measures based on quotas, such as interspecies
flexibilities, quota swaps and quota-based management were also regarded as
economically viable solutions by 57% of the respondents in each category (Figure 28).

Finally, in the AWW, technical means such as avoidance rules, fishing gear improvements,
changes in MCRS and area closures were considered less economically viable by the
respondents. Avoidance rules and fishing gear modifications were regarded as the most
effective in this by 39% and 30% of the responses, respectively. Higher consumption of
fuel to avoid certain areas where the occurrence of unwanted fish is high, or the
investments necessary to improve selectivity were some of the reasons commented by
the respondents. By contrast, regulatory solutions to avoid unwanted catches and quota-
based measures seem to provide more economically viable solutions to avoid choke
situations.
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Figure 28: AWW. Results for Q 6.: “"Please assess the following LO management measures
based on how well the measure could be implemented in terms of their economic
feasibility”. Responses provided by 23 respondents.

4.2.3.2 Control measures and compliance

In Q.7, respondents were asked if the LO regulations were being complied with (Yes/No)?
(Figure 29). In the BS and NS, 39 respondents answered this question, in 23 instances,
this question was skipped. Most stakeholders (64%) that answered the question did not
believe the LO regulation was being complied with.

AWW and OR BS and N3

/ b
26.9% 3

| | | 64.0%
| 73.1% y 1

Question || No, | don't believe that compliance s cocuning [ Yes. | believe hat compliance is occuming

Figure 29: All areas. Results for Q.7: “Is the LO regulation being complied with?
Compliance meaning conforming to the requirements of the LO legislation”.

73% of the respondents who replied stated that non-compliance occurs in the AWW
fisheries, while 27% of them thought that compliance takes place in the AWW fisheries. It
should be noted that 13% of the respondents did not reply to this question (Figure 29).
Annex 1.1 and Table A14 shows the structure of replies for this question by Member State
and type of stakeholder.

For the people who selected ‘no’ as an answer, a follow-up question (Q.8) appeared, which
inquired about the reasons for non-compliance. Here, respondents had the option to select
multiple answer options. The most popular one in the BS and NS areas was ‘the drivers of
non-compliance are too strong and illegal discarding occurs in order to avoid having to
record and land unwanted catches’ (Figure 30). Many stakeholders indicated that ‘the
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legislation was too complex/vague’ or ‘that the complexity and multitude of Commission
Delegated Regulation’ were drivers of nhon-compliance.

The ‘other’ option was selected by 14 respondents in the BS and NS, where they elaborated
on other reasons for non-compliance (Annex 1.11 - Table A5). Various respondents
attributed non-compliance due to a lack of efficient control at sea and inadequate control
tools (e.g., REM, Annex 1.11 - Table A5). Additionally, some stakeholders mentioned the
negative perception and lack of acceptance of the LO by the fishing sector.

In the AWW, the complexity of the regulation was deemed as the main reason for non-
compliance. 11 responses include this factor as the main reason for non-compliance. The
second main reason for non-compliance was lack of space onboard (for storing unwanted
catch) and the third cited the administrative burden. Six responses considered that the
regulation is not possible to be controlled in practice. Other reasons, such as lack of crew
for work onboard and poor communication of the LO regulations, were deemed less
relevant. Responses seem to indicate that the regulatory framework is the main reason
for non-compliance. The complexity of legislation and the administrative procedures seem
to create legal insecurity, as well as lengthy and obtuse operative procedures, particularly
in the reporting phase (Figure 30).
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Figure 30: All areas. Please identify why non-compliance is occurring. Multiple-choices
questions. See Annex 1.11 for full quotes.

Table A10 (Annex 1.11) provides the responses provided by the AWW stakeholders under
the category ‘others’ in Q.9. Within this response, most respondents pointed to different
factors that caused non-compliance. These included the complexity of the rules and
declaration of catches, difficulties with handling fish on board and an inability to put fish
on the market. In the other hand, more than 40% of the responses considered that there
was a lack of effective control and monitoring, and that enhancement of these, facilitated
by new technologies, should be put in place.

In Q.9, stakeholders were asked to write down what the ‘extra work’ onboard exactly
entails (see answer option: “There are not enough people onboard to do the extra work
required by the LO” in Q. 8). According to some stakeholders, the extra work required by
the LO consists mainly of storing the additional quantities of fish (Annex 1.11 — Table A5).
For the AWW area, the general consensus was that the extra work consisted in the
deployment of people and time to sort and store the additional volumes of fish. Written
answers for this question are presented in Table A11 of Annex 1.11.

For Q.10, we inquired about ‘the main aspects of non-compliance associated with the LO".

Multiple boxes could be selected for this question. For most stakeholders of the BS and
NS, the main aspects of non-compliance were the failure to bring and retain catches on
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board (i.e., illegal discarding) and the failure to record all catches (including quantities
discarded, Figure 31). Stakeholders remarked that the lack of accurate -catch
documentation is especially concerning, as data for stock assessments and future scientific
advice could be undermined, therefore also undermining the purpose of the LO and the
CFP to ensure sustainable fisheries (See Annex 1.11 - Table A15).

[ AWW and OR | BS and NS

The failure to record all
catches, including quantities | 15.0% 81.0%
discarded

The failure to count
catches against quotas where{ 40.0% 41.0%
applicable

The failure to bring and
retain catches on board i.e. 15.0% 85.0%
illegal discarding

Other)% 15.0%

0% 20% 40% 60% 80% 0% 20% 40% 60% 80%

Figure 31: All areas. Percentage of responses (y-axis) and answer options (x-axis) for
Q.10 (“What are the main aspects of hon-compliance associated with the LO?")

Q.10 aimed to evaluate aspects that are deemed to impede compliance with the LO. The
failure to count catches against quotas was deemed as the most important reason for
discarding. This failure may be due to the inability to know the level of quota uptake in
real time, which may lead to discarding to prevent surpassing quotas. Improvements on
information technologies linked to e-logbooks may contribute to solve this situation.
Notably, the failure to retain catches on board and to record them were deemed as equally
important by respondents. In the first case, illegal discarding may occur due to strong
economic drivers such as the impossibility to sell fish for direct human consumption i.e.
fish below MCRS, or to find markets for low valued fish.

Additionally, stakeholders were asked whether traditional controls (e.g., inspections at
sea, inspections at landing, aerial surveillance and data analysis) were adequate to ensure
control and enforcement of the LO (Q.11, Figure 32). Most stakeholders in the BS and NS
area (~56%) believed that they are not appropriately designed.
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Figure 32: All areas. Percentage of responses (x-axis) and answer options (y-axis) to
Q.11 (“Are traditional controls such as inspections at sea, inspections at landing, aerial
surveillance and data analysis adequate for countries to ensure control and enforcement
of the LO?").

In the AWW, none of the 17 respondents considered that these means are optimally
designed to suit the needs of the LO, while 35% considered that the design is not
appropriate and around 30% that there was still room for improvement. It is noteworthy
that more than a third of respondents did not know if these traditional tools are suitable
for the requirements of the LO. It is evident that traditional tools are regarded as
ineffective in the current context of the LO and there is even a low awareness on the role
that traditional control measures play in the framework of the LO.

Stakeholders were asked to write down measures that should be introduced by countries
to ensure control and enforcement of the LO (Q.12, Annex 1.11 — Table A7). The majority
of the answers (25 in total) pointed to the use of video recording, REM with CCTV, on
board the vessel. Larger budgets for control bodies, more frequent controls and the
harmonization of control measures over different countries and vessels were also proposed
by stakeholders to address this issue.

Stakeholders were subsequently asked whether e-logbooks are appropriately designed to
comply with LO measures (Q.13, Figure 33). Most of the respondents of the BS and NS
areas (60%) believed that there was room for improvement. 10% of the stakeholders
considered them *not appropriately designed’.
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Figure 33: All areas. Percentage of responses (x-axis) and answer options (y-axis) to Q.
13 (“"To what extent are the e-logbooks currently used by fishers appropriately designed
to comply with a specific LO management measures”).

In the AWW, all 17 respondents considered that logbooks were appropriately designed,
while more than 24% deemed e-logbooks ‘optimally designed’. However, there was still a
high percentage of the respondents (41%) that thought there was still room for
improvement. It is remarkable that the electronic version is considered well desighed by
a large part of the audience. This is likely because these tools are adapted to the LO’s
requirements. This is also consistent to what Member States have reported to the EC when
describing the progress in the implementation of the LO.

Q.14 was an open question, aimed at gathering ideas to improve the e-logbooks (Annex
1.11 -Table A7). There were 28 responses from the stakeholders (Annex 1.11 -Table A7).
Concrete suggestions on how to improve the current state of the e-logbooks are listed
below.

- The addition of separate fields for the different kinds of discards. Adding in extra
fields will allow for a better registration of the different types of exemptions (below
minimum size (BMS), predator damage). Related to this, users need to be able to
register the use of specific gear adjustments/technical modifications gears that
were employed during the trip.

- Make the e-logbooks more automated (digitize where currently absent), improve
its user-friendliness and operational simplicity, e.g., by automatic flagging of fields
that were left blank.

Other suggestions included the coupling of the e-logbook with other types of
technology/control tools, such as video, weighing scales and mechanical doors. One
stakeholder noted that logbooks should be made mandatory for all vessels to ensure an
equal playing field, irrespective of vessel length. Stakeholders also suggested that
providing more guidance on how to correctly report in the logbooks would be beneficial
(e.g., by built-in reminders and drop-down menu tabs to avoid typing errors).

This last suggestion links to Q.15, the question: ‘have vessel owners, operators and
markets/retail outlets been informed sufficiently over the years about changes in LO
regulation, including the provisions of the discard plans, by the respective authorities?’ In
the BS and NS area, more than 40% of the stakeholders considered the information
provided by respective authorities ‘moderate’, while 26 % perceived it as ‘adequate’. Other
stakeholders did not know the answer to the question (26%) or found the information
provided to be *not at all’ sufficient (6%). In the AWW, 47% of the respondents considered
that the degree of information was moderate, while almost 30% considered this as
adequate. Almost a third did not know if actors were informed. This share may also include
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those that are not satisfied with the degree of information. However, in general, the AWW
stakeholders acknowledged the degree of information about the LO was positive.

Q.16 aimed to assess whether vessel owners and crew have been informed and trained
sufficiently, over the years by authorities on how to accurately report and fill in the e-
logbooks under the LO regulations (Figure 34). Many stakeholders did not know the answer
to this question (32%).

In the BS and NS, around 24% of the respondents believed that the amount of
information/training that vessels owners and crews received was moderate, while 16%
assessed it as ‘minimal’. Only few stakeholders opted for the extremes of the answer
options. These were ‘not at all’ (3%) and ‘optimally informed’ (8%).

AWW and OR BS and NS

Well informeditrained, 11.8% 17,8%‘

Optimaly informeditrained 5.9% 7.9%

Not at all{0%|

20.4%)|

17.6%| 15.8%

35.3%

23.8%)|

Moderately informedi/trained

Minimally informed/trained

I don’t know;

0% 10% 20% 30% 0% 10% 20% 30%

Figure 34: All areas. Percentage of responses (x-axis) and answer options (y-axis) to Q.16
(“Have vessel owners and crews been informed/trained sufficiently over the years by
authorities on how to accurately report and fill in the e-logbooks under the LO
regulations?”).

In the AWW, 65% of the respondents considered that information was provided and
notably, 30% of the respondents considered that they were moderately informed about
the procedures for reporting. Around 17% considered that they were well informed and
even optimally informed. However, there were people who considered that information
was poor in the same proportion. Thus, there were divided opinions concerning the
information available on this issue. It is worth noting that more than a third were not
aware of this information process. But this may also reflect the composition of the survey’s
audience which comprises people that are neither engaged in management nor in the
fishing activity.

To learn how vessel owners were informed of LO regulations by respective authorities,
Q.17 provided various answer choices. Again, respondents could choose multiple options.
According to the majority of stakeholders, information was provided electronically
(websites, newsletters, emails) (Table 10), while face-to-face activities were the second
most common means of learning information. Information during the productive process
seems to have been used as a communication channel less frequently by authorities. The
degree of knowledge about the way these activities took place seems quite high. Other
types of information that were mentioned by stakeholders (below ‘other’) were specific
PO-related initiatives, such as guides for fishers and meetings with the industry, where
the complex legal framework was translated into comprehensive content.
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Table 10: All areas. Answer choices and responses provided by 40 stakeholders that
answered Q.17.

AWW and OR | BS and NS

Electronically: via websites, newsletters, emails 15 29
During inspections on board, on the docks or at the auctions 14 14
I don’t know 2 11
Via workshops, trainings 7 10
Other (please specify) 2 5
None of the above 0

The consequences!* of non-compliance were discussed in Q.18. In the BS and NS,
infringements mostly result in sanctions (ranked first) or to penalty points, warnings and
additional information provided by control officers on how to comply to the regulation (all
ranked second). Next in rank was the answer ‘catch or effort restrictions'.

In the AWW, warnings were deemed as the most appropriate means for authorities to
address infringements by the fishing sector. Enforcement mechanisms such as catch and
effort restrictions and sanctions were also considered as appropriate. Additional
information was the fourth most recommended action. A broad categorisation of these
consequences into: (i) warning and information; and (ii) properly called enforcement
actions were granted equal importance by the respondents. Notably, a large part of the
responses indicated that respondents were not aware of the consequences of non-
compliance or that it was difficult for them to assume a position concerning this sensitive
topic.

4.2.4 Funding and regulatory process

To obtain more information on economic means (financial resources) of Member States
and the fishing industry to adapt to the LO, questions 19-21 were asked.

The majority of the stakeholders in the BS and NS areas, believed that these financial
resources were available to the Member States (“economic means present”, Q.19).
However, for vessel owners, most stakeholders (43%) judged that financial means were
“somewhat” present (Q.20). However, this funding for vessel owners was according to
25% of the stakeholders not easily accessible for vessel owners (Q.22, Figure 35). A part
of the respondents did not know the answer to this question (20%) or selected the *neutral’
answer choice (neither disagree, nor agree, 20%).

14 Here the term consequence is applied to comprise a wide range of actions conducted by the control authorities which range from warning and
additional information and sanctions.
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Figure 35: All areas. Results for Q.22 (“Funding for improvements on board and LO
adaptions is easy to access by vessel owners”).

In the AWW area, about 61% of respondents did not agree that funding was easy to access
(Figure 35). Around 5% considered that it was easy to access. Around 9.5% neither agreed
nor disagreed, while more than 22% were not aware of the topic. It is notable that there
was a tension between the perception of the availability of funding and its accessibility. In
Q.21, 14% thought that funding was sufficient, but in Q.22, only 5% viewed it as easily
accessible. This seems related to administrative requirements and processes to access EU
funding. Studies at the Member States level on the general implementation of the EMFF
have found out that access to financing is restricted due to heavy regulatory and
administrative processes (AZTI and INXENIA, 2019). A comprehensive analysis of the
access mechanisms for the fishing sector to funding in the context of the LO is outside the
scope of the present work.

To further investigate the responses on available financial means, we asked stakeholders
if they agreed that funding for improvements on board and LO adaptions was sufficient
(Q.21). Most respondents scored this positively, agreeing somewhat (25%) or fully (23%)
with this statement. Around 18% thought funding for improvements on board (to adapt
to the LO) was insufficient. Funds for certain onboard investments that are relevant for
the LO are accessible via the EMFF. This fund introduced beneficial measures, including
the provision of financial support to improve data collection, monitoring, and enforcement.
Additionally, as Article 45 of Regulation No 508/1024 1> specifies, the EMFF should support
on board improvements that aim to improve safety and working conditions. More than
30% of the stakeholders did not agree with the statement that “the regulatory process to
make improvements on board and adapt to the LO (within the respondent’s country) is
easy to understand” (Question 23). In the AWW area, almost 81% of the respondents
found these processes difficult, although to different degrees. In comparison,
approximately 10% of respondents thought that this administrative process was easy to
understand. Evidence at national level suggests that funding of private actions within the
EMFF is subject to complex regulatory and administrative processes which are hard to deal
with, particularly for small operators, hardening access to funding (AZTI and INXENIA,
2019). This could explain why a large share of stakeholders considered that the regulatory
process is not easy to understand (Q.23, Figure 36).

15 REGULATION (EU) No 508/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCILof 15 May 20140n
the European Maritime and Fisheries Fund
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Figure 36: All areas. Answer choices (y-axis) and % responses (x-axis) provided by
stakeholders who answered Q. 23: “"The regulatory process to make improvements on
board and adapt to the LO is easy within your country to understand”.

Concerning economic means at the disposition of the AWW Member States, 43% of
respondents thought that these resources were present (Figure 37). It is noteworthy that
out of those replying positively, around 26% considered that economic means were very
much present for addressing the LO challenge. By contrast, around 17% of the
respondents considered that no sufficient economic means were present. 39% of the
respondents were not aware of the availability of these resources.

Member States Vessel Owners

No economic means 17 4% 43.5%)

I dont know 391% 17.4%

Economic means very o o
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somwhat present 17. 4‘% 39.1%
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Figure 37: AWW. Member States (left panel) and vessel owners (right panel) have the
economic means (i.e., financial resources) to adapt to the LO? Percentage of responses
(x=axis) and answer options (y-axis). Responses provided by 23 respondents.

Q.20 asked about the economic means of fishing operators to address the LO
implementation. More than 43% of the respondents considered that vessel owners did not
have the economic means to address this process. Around 39% replied that these means
were somewhat present. None of the participants considered that these means were very
present. 17% of respondents decided to ignore this topic (Figure 37). It appears that the
majority of respondents thought that fishing operators were not economically able to carry
out this process with their own resources.

Q.21 asked about the sufficiency of funding for improvements on board and adaptation to
the LO process (Figure 38). More than 54% of the respondents considered that funding
was insufficient to different degrees. By contrast, around 14% agreed that this was
sufficient. Nearly 23% of respondents did not know about this factor. In general,
stakeholders seem to consider funding insufficient. Funding is available under the EMFF
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umbrella for improvements on board and gear selectivity. The lack of knowledge about
this topic may reflect that the audience encompasses actors who are less acquainted with
the day-to-day problems of the fishing activity.
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Figure 38: AWW. Percentage of responses (x-axis) and answer options (y-axis). Funding
for improvements on board and LO adaptions is sufficient? Responses provided by 22
respondents.

4.2.5 Tools to improve control and enforcement

In the BS and NS, REM tools incorporating CCTV, cameras and sensors, were perceived as
appropriate tools for control by most stakeholders (Q.24, I fully agree”, 44%). 27% of
the stakeholders (26% of which were stakeholders from the fishing industry) did not agree
with this statement (Figure 39).
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Figure 39: All areas. Percentage of responses (x-axis) and answer options (y-axis) to Q.
24: “Do you REM tools CCTV cameras and sensors (possibly supplemented by artificial
intelligence analysis), are appropriate for control?”.

In the AWW, most respondents also believed that REM would be effective as a control
measure of the LO (Q. 25, "I fully agree” = 449%). These were mainly stakeholders
belonging to NGOs (21%) and EU institutions (10%), and to a minor extent industry,
science/academia and governments. 26% of the stakeholders, all belonging to the fishing
industry, did not think REM would be effective to ensure control and enforcement of the
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LO at sea (Figure 40). 50% of the stakeholders did not believe that REM should be applied
on a risk basis.*® as opposed to 35% who does (Q. 26).

The people who selected “yes” could elaborate on how non-equipped REM vessels could
be controlled at sea (see Annex 1.11 - Table A6). The majority of the stakeholders
proposed controlling non-equipped REM vessels with traditional control measures (e.g.,
inspections at sea and last-haul analysis). The final question of this section asked
respondents “how can CCTV for control purposes onboard be made acceptable for vessel
owners and operators?” (Q. 27). The written answers to this open question are presented
in Table A7 (Annex 1.11). Respondents provided various options on how CCTV could be
made acceptable. Responses included the implementation of CCTV systems on a risk basis
(e.g., checking 10% of the recordings), the EU funding covering costs of
installation/maintenance of the CCTV systems, giving ownership of the data to the fishing
industry (e.g., certification schemes), providing benefits (e.g., quota uplift, free choice of
gear) and exemptions to the LO for those who voluntary participate.
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Figure 40: All areas. Percentage of responses (x-axis) and answer options (y-axis) to Q.
25: "Do you think the introduction of REM would be an effective control measure to
enable countries to ensure control and enforcement of the LO at sea?”.

The same set of questions were presented to the AWW as for BS and NS areas about tools
to improve control and enforcement. Almost 48% of the AWW area respondents considered
that these tools are appropriate for control, with more than 30% of respondents fully
agreeing with this statement. By contrast, almost 40% of the respondents did not agree
with this statement. It seems that positions towards this topic are polarised with few
people maintaining a neutral position. Noteworthy that this control option is relatively
familiar to the audience.

In Q.25, more than 50% of the participants replied that REM technologies would be
effective tools for countries to ensure control and enforcement (Figure 40). Patterns
identified in Q.24 are also observed here. Opinions are again polarised, but it is evident
that the use of these technologies is perceived as effective for control by the majority of
respondents.

In Q.26, respondents were asked about the application of REM technologies on a risk
basis. They were asked to apply these exclusively to the segments of the fleet that bear
most of the risk of non-compliance (Figure 41). More than 45% of the respondents in the
AWW area considered this as a viable option. Still, a high proportion were not in favour of

16 Selection of vessel data and video footage to be reviewed based on non-compliance risk-analysis of the vessels/trips/fishing operations.
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this idea. Many respondents were not aware of this topic. Those who selected ‘yes’ were
requested to elaborate on how non-equipped REM vessels could be controlled at sea. There
was only one response to this question (see Annex 1.11, Table A12).
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Figure 41:AWW. Percentage of responses (x-axis) and answer options (y-axis) to Q. 26:
Should REM technologies be applied on a risk basis? Responses provided by 22
respondents.

The final question of this section asked respondents how onboard CCTV, intended for
control, could be made acceptable for vessel owners and operators. (Q.27). The written
answers to this open question are presented in Table A13 (Annex 1.11).

4.2.6 Oral interview results

While the focus of the interview guide was mainly on LO management measures, there
were a couple of questions that touched on control issues and compliance. These questions
and their respective summaries are listed in Table A8 (Annex 1.11). Respondents of both
areas confirmed the findings presented above that LO exemptions are mainly being
monitored by traditional means, namely by control officers that check logbook entries at
sea and ports. Some stakeholders of the BS and NS indicated that they have knowledge
of LH inspections occurring, but only to a limited extent. It was observed by certain
stakeholders that LH inspections cannot always provide the ‘true picture’ as every haul is
different. New technologies, such as REM with CCTV, lead to dividing positions amongst
stakeholders (Table A9, Annex 1.11). Finally, it was noted by various respondents that
fishers are experiencing difficulties with the administrative burden and complexity of the
current LO regulation, resulting in continued discarding and misreporting of catch
fractions. The main problem behind this seems to be the fact that the majority of the
fishing industry does not agree with the rationale behind the LO (i.e., the fact that
undersized fish cannot be thrown back into the sea and have to be landed)

4.3 Conclusions

As one of the cornerstones of the 2013 reform of the CFP, the LO emerged as a paramount
challenge for the EU, Member States, and the fishing sector. The implementation of the
LO encompasses a complex regulatory framework which attempts to address the needs of
the regulation itself, while diminishing social and economic concerns derived from the
implementation. Flexibilities and exemptions are provided to smoothen the
implementation and the regulatory framework is subject to permanent revision in terms
of the Multi Annual Plans (MAPs) and discard plans. Compliance with the rules is essential
for LO success, but as the evidence indicates this is not always possible due to reasons
such as economic viability, legal insecurity, required investments, lengthy development of
technical solutions and the inability to exert a comprehensive control of such a large and
diverse fishing fleet.
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Currently, traditional methods of monitoring, which include dockside and fish market
checking; the use of aircrafts (including drones) to fly over fishing vessels; patrol vessels
to carry out inspections at sea; vessel monitoring systems (VMS) using satellite positional
data to plot the speed and location of vessels; observers on board vessels to record catches
and other scientific data; and self-reported data (E-log, paper logbooks, sale notes,
landing declarations), can meet this need only to a limited extent.

One of the shortcomings of onboard inspections is that these only provide a snapshot of
compliance at the time of monitoring. As these control measures only have a deterrent
effect and do not allow for detecting illegal discarding, e.g. as it would never happen during
sea inspections, the measures are not considered effective by most of the stakeholders
within the current LO scheme. A shift from traditional methods to other technologies like
REM will be required to exert continuous monitoring and control. In the EU, the use of REM
techniques for monitoring and control purposes has been trialled by various member states
but has not been rolled out on a large scale. The limited number of European studies
addressing the issue of REM implementation have divided opinions concerning the cost of
installing, maintaining, and analysing the data coming from these devices, and their legal
and social implications.

Member States authorities are continuously installing new and diverse measures to
facilitate LO implementation. Examples include improving the selectivity of the fishing gear
under support of EMFF funding, the adaptation of the e-logbooks to the needs of the LO,
and the implementation of quota regimes that may better fit the diverse features of the
LO intended to avoid choke situations, amongst others.

In addition to a desktop study, the present study approached around 150 stakeholders
operating in the NS, BS, and AWW to learn about the practical implementation of the LO
and of the reasons underpinning compliance/non-compliance with the LO. The general
response to the online survey and to the questions themselves was relatively high.
Additionally, the survey succeeded in obtaining sufficient responses from the different
stakeholders involved (industry, NGO, ministries, and science).

Most of the respondents indicated that certain levels of non-compliance are occurring.
There are multiple reasons for this. Three of the most important reasons for discarding is
the obligation to land, store and record unwanted catches. In turn, the complex legislation,
consisting in numerous Delegated Regulations, and the associated administrative process,
lead to legal insecurity and non-compliance as well. The fear to conduct uncomprehensive
reporting and be penalised for the use of logbooks not yet fully adapted to the LO are
factors that may underpin underreporting. The lack of effective control at sea and the
inadequacy of current control tools also appeared as reasons for non-compliance. The fact
that the LO is not seen as legitimate and hence not accepted within the fishing industry is
also a substantial negative issue. The high amount of extra work to be done on board
because of the LO arise also as a reason for non-compliance.

According to stakeholders, traditional control measures such as inspections at sea and at
port and means to facilitate monitoring such as traditional logbooks were regarded as
ineffective in the current LO scenario. They seem not suitable to the new exigencies of the
LO scheme. Notably, e-logbooks were perceived as effective tools to facilitate the
implementation of the LO, although respondents considered that improvements on these
technologies are still a work in progress and there is much to do, e.g., to modify the
logbooks to the reporting needs of the LO, clearly distinguishing between the diverse
exemptions. Participation of the sector in further development of the tools will be essential.

Concerning information/training received, respondents evaluated positively the amount of
information and the means employed to inform about the features of the LO to fishing
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operators. There have been various regional workshops for national inspectors, as well as
national initiatives, to provide information on LO compliance and enforcement.

There were divided opinions about the appropriate consequences of non-compliance for
operators in the case infringements are detected. Sanctions and penalisation in one hand,
and warnings and information in the other, are almost equally regarded as appropriate
means for authorities to react to non-compliance.

In general, stakeholders considered that sufficient EMFF funding for vessel owners is in
place for countries to adapt to the LO. In contrast, funding available for fishing operators
is regarded as insufficient. The difficulty with the availability of funding for operators might
be accessibility to these funds rather than the availability per se, as it