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Abstract

Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic

Committee for Fisheries, C(2016) 1084, OJ C 74, 26.2.2016, p. 4 7 10. The Commission may consult
the group on any matter relating to marine and fisheries biolo gy, fishing gear technology, fisheries
economics, fisheries governance, ecosystem effects of fisheries, aquaculture or similar disciplines.

This report deals with the f ishing effort regime for demersal fisheries in the western Mediterranean
Sea.
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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES
(STECF) - Fishing effort regime for demersal fisheries in the western
Mediterranean Sea (STECF -18-09)

Request to the STECF

STECF is requested to review the report of the STECF Expert Working Group meeting,
evaluate the findings and make any appropriate comments and recommendations

STECF observations

The working group was held in Arona, Italy, from 18 to 22 June 2018. The meeting was
attended by 19 experts in total, including 5 STECF members and 2 JRC experts with

three observers. As the EWG report was not finalised before the STECF plenary, the

STECF commented on a draft version of the report circu lated on the 3 ™ of July and the
presentations held at the plenary on the 3 " and 4 " of July.

The objective of the EWG 18  -09 was to carry out an assessment of the effects of effort
management plans in the western Mediterranean Sea. Multi annual plan for the fisheries
exploiting demersal stocks in the Western Mediterranean Sea

STECF comments

STECF considers that the EWG ToRs represented a comprehensive review of the effort
regimes ranging from literature review on experiences with effort management to a
assessment of possible effects of effort management for the fisheries concerned.

The group reviewed various effort management systems from inside and outside the EU:

1 The effort regime in the Faroe Islands, which is among the most well -known example
of a pure effort regime applied on demersal mixed -fisheries, implemented over more
than 20 years;

2 The Queensland case which represents a complex system of individual transferable
effort rights

3 The combined effort -TAC regime implemented in the European Atlant ic and North
Sea demersal mixed -fisheries in the frame of several recovery and management
plans

4  The effort regulation in the Baltic Sea

Finally, a detailed review of the current effort limitations in place in the
Mediterranean Sea is provided

From these ¢ ases and other literature the following the EWG deducted general features
and pitfalls which are linked to effort regimes:

1 The assumption behind the idea of effort regimes that effort is easier to monitor
and control than landings does not necessarily hold true and can be case -
dependent.



1 Finding the appropriate effort measure is more complicate than for catches and is
limited by the availbility of data collected in logbooks. e.g. Hours, days, kWdays.
Measures such as days are not necessarily appropriate fo r all types of gear used
and the type of fisheries;

1 Because of several reasons, the relationship between nominal fishing effort and
fishing mortality is often obscured,;

1 Moreover, effective fishing effort can be altered by targeting behaviour and
skipper ef fect;

1 If some fleet segments are restricted by effort management and not others,
vessels will likely move to less regulated segments;

1 The effective fishing effort can be influenced by input substitution, technological
creep and hyperstability;

1 In effort ma nagement idle overcapacity (inactive and partly active vessels) may
remain in the fishery, and this may cause a problem when stocks start recovering
following effort reduction, since this overcapacity can become active again and
jeopardises the positive de  velopments.

STECF observed that the topic of TAC vs. effort management has been widely discussed.
Effort -based management creates incentives to maximize revenue and catch, and in the
process expands input use and therefore costs.

Moreover, because of th e issues mentioned above, the reductions in nominal effort might
not result in reductions of the mortality of the fish stocks concerned, if fishermen
maintain high catches in spite of effort reductions. Therefore, it is necessary to monitor
whether catches are also decreasing in line with expectations, to assess whether the
effort reductions are achieving their objective.

In order to carry out an analysis of the fisheries and establish an effort baseline the EWG

had access to two sources of aggregated dat a during the meeting:
A DCF Mediterranean data call with effort data (2017)
A STECF data call for economic and transversal data (2017)

Based on an initial analysis the experts decided to retrieve the information from the
economic and transversal dataset, f or the period 2008 -2016.

The available data sets had a number of data deficiencies and inconsistencies between

landings and effort data. As a result, the EWG decided to only use the 2013 -2015 data.
STECF notes that the existence of these harmonised dataset s on transversal and
economic variables is a major improvement for the assessment of fisheries issues.
However, data issues and inconsistencies between the data of various calls have been a

recurring problem during the last years and the data analysis coul d be more meaningful
if more high quality data would be available. STECF notes that the EWG suggests
recomputing the effort baseline after the gaps and inconsistencies are addressed by

Member States. STECF notes additionally that the 2018 FDI datacall is e xpected to
provide a more robust dataset that may be used as an alternative for establishing the

baseline.

The EWG analysed also the variation in the catch efficiency of individual vessels and
trips, using two datasets with individual trip data from Ital y and Catalonia. The EWG
analysed that there is considerable variation in efficiency. An analysis of the LPUE



quantiles shows that the most efficient trips are much more efficient (two to five times

more) than the average trips. STECF observes that this la rge difference in the efficiency
is consistent with the economic theory in a fishery under effort management; Fishers

stay in the fisheries as long as they can cover their fixed and opportunity costs and wait

for an expected recovery of the stocks. Therefo re, the overall economic efficiency of the
fishery is decreased. Furthermore, the STECF also notes that this difference in fishing
efficiency between the average and the more efficient vessels decreases with the vessel
length. This is also consistent with the economic theory, because in general the bigger
the vessel, the higher the fixed and opportunity costs, and thus the higher the idle costs

of maintaining the vessels as partly active and inefficient. There are thus comparatively

fewer large vessels that are inefficient.

The EWG analysed the factors that affect vessel performance, using a GAM - based
analysis of these individual trip data. Independent factors included were technical
characteristics, market prices, depth, season, year and degree of specia lisation on

selected target species. The results show that the landings per unit effort is affected by

the factors above but that the effects vary among fleets and stocks and no general

trends can be found. STECF observes that (gradual) changes in these fa ctors can have
large impacts on the fishing power of a fleet and can obscure the relationship between

nominal effort and fishing mortality if they are not taken into account in the
measurement of the nominal effort. STECF notes that the availability of det ailed trip by
trip data was crucial for this type of analysis.

The working group summarised the results of a research project (MyGears), analysing
the technical characteristics of fishing gears used in the Mediterranean. This project
gathered data using interviews, which provided detailed information about gear design
and size and their relationships with vessel size and horsepower. The study shows that as
some innovations have only been implemented in part of the fleet and countries, there is
ample scope for further increase of fishing power in the fleets concerned without this
being shown in general trends of nominal effort; i.e. vessels could tow bigger otter trawls
without changing their fishing effort and horsepower.

STECF notes that technical creep is widely known to influence fishing power. A literature
study in 2014 revealed an overall estimate of around 3% technical creep per year for EU
fisheries (Eigaard et al, 2014). The values for individual fisheries varied considerably,
ranging from negative values to over 10% per year. STECF notes that these values can
vary significantly among the different fleet segments in Mediterranean fisheries.

In order to assess the relationship between fishing effort and fishing mortality, the EWG
assessed the relati onships for these parameters for a number of gear -stock
combinations. The EWG noted that in most cases the current estimates of nominal effort
and fishing mortality do not show any clear relationship. STECF observes that over the
last years, both fishing m ortality and nominal effort have been relatively high and stable.
Because of the relative small changes in nominal effort and fishing mortality, the
variability in both the assessment of mortality and the fishing effort obscures the
relationship between th e two parameters. Moreover, STECF notes that effort is estimated
for the entire fleet segment, regardless of the actual targeting of the fleet. Some fleet
segments have been shown to be targeting some species more than others, and a better
estimate of fish ing effort by metier may potentially improve the relationship between
effort and mortality.



With the available models the EWG assessed the effects of the multiannual plans in a
number of cases. Three cases were included:

1 MEFISTO Mediterranean Fisheries Simulation Tool applied to demersal fisheries in
GSA 6 - Northern Spain

IAM model applied to the French fisheries in the Gulf of Lions (GSA 7)

Bioeconomic from GSA 9 (not included in the draft report version reviewed by
PLEN 18-02 but incorporated later in the final EWG report)

STECF notes that model runs performed during the EWG were only preliminary and
exploratory, and that this ToR has thus not been fully addressed. In the application of the
MEFISTO model, the economic part of the model was not used. T he EWG report mentions
that the IAM model was not developed for the specific questions raised in the EWG and
therefore, the scenarios do not correspond exactly to the ones mentioned in the TOR.
Scenarios with alternative assumptions on vessel performance w ere not investigated.
Because of this the EWG stated that the model applications need to be developed further

before conclusions can be drawn.

Despite the fact that the model outcomes need to be developed further, STECF notes
that the current models runs a ssume that there is a constant catchability, and thus a
linear relationship between fishing effort and fishing mortality. This implies that in the
scenarios presented, effort reduction will lead to reductions in fishing mortality and in
time fish stocks wi Il recover. However, this assumption is overoptimistic, because of all
the factors that may increase the fishing power of the vessels. The actual changes in F
will be likely lower than changes in nominal effort, especially at the beginning of the
reduction .

Moreover, STECF notes that any positive change in the fishing mortality will not be
detected before at least 3 years because of random noise in the relationship between
effort and F, and because of the time needed to observe the changes in the stock
assessment.

In order to facilitate a more sophisticated approach to the reduction of effort, the EWG

also looked into possible ways for alternative segmentation of the fleets in the
management plan (0 -15m, 15 -26m, 26m>). Based on the landings per sea day no clear
distinction can be made. The EWG concluded that the current segmentation is to be

preferred over a cruder segmentation mainly with regards to data collection and
monitoring. The current segmentation is consistent with the International Standard

Stat istical Classification of Vessels (ISSCFV), on which a number of legal reporting
requirements are based including several data calls under the data collection framework

DCF. As no VMS data is available for vessels <12m, these vessels might also better deal

with separately. STECF underlines that any segmentation is arbitrary and the benefits of

the alternative segmentation remain unclear. STECF notes that an alternative to fleet
segmentation could be to use conversion factors, for example defining effort as kW*days
instead of fishing days.

STECF conclusions

STECF concludes that in order to attain the MSY targets for the western Mediterranean
fish stocks in 2020, swift action is needed and reductions in fishing mortality will need to

be considerable for some species. In order to prepare for such actions, the results of the
EWG provide a good starting point, but further elaboration on the analysis is needed.
STECF stresses the need to have consistent data as a basis for this analysis and the



update of the base line in case data are adjusted. The database resulting from the new
FDI data call may provide a complete and consistent source for transversal data.
Moreover, the model applications will need to be extended to show the effects of effort
reduction scenarios

STECF concludes that in order to attain MSY targets in a limited number of years for all

stocks, considerable reductions in fishing mortality are necessary. Given the fact that

there is ample scope for increases in the fishing power without any changes in the
nominal fishing effort, STECF concludes that the reduction in fishing effort probably

needs to be considerably higher than the needed reduction of fishing mortality.
Moreover, increased knowledge on the technical creep in the fisheries concerned ca n be
useful for the development for a sustainable effort management system.

STECF also notes that the current plan only limits the effort of trawl fisheries, whereas

some of the species included in the MAP for demersal fisheries are also exploited by oth er
types of fishery (e.g. longline fisheries for hake). STECF concludes that the opportunities

for fishing vessels to shift to other fishing gears might be a risk to the success of the

effort limitations for the trawl fleets.

STECF concludes that the pro posed Management Plan indicates general reductions in
effort and that the analysis of the EWG give no reasons for differentiation of the
reductions for specific groups of vessels or fisheries. Anecdotal information shows that

fishers may influence species composition on a day by day basis level. However, further
analyses are necessary to analyse such fishing patterns,. It can also be debated whether

such a detailed partitioning of effort is to be included in the EU plan or whether this

should be left to the MS.

STECF comments were based on draft results provided to the committee and part of
these comments have been taken into account in the final version of the report
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2 | NTRODUCTION

The STECF Expert Working Group EWG  -18-09 took place at the  Concorde Hotel, Arona,
Italy, from 18 to 22 June 2018. The chair of the EWG, Clara Ulrich , opened the EWG at
14:00h. The terms of reference for the meeting were reviewed and discussed and
consequently the meeting agenda agreed. The session was managed through alternation

of plenary and sub  -group meetings. The meeting ¢ losedat1l 2:00hon 22 June 2018.

The meeting was attended by 19 experts in total, including 5 STECF members and 2 JRC
experts , with three observers  and 2 persons from DG Mare

Terms of Reference for EWG -18-09

B ACKGROUND

On 8 March 2018, the Commission a dopted a proposal for a Multiannual plan for the
fisheries exploiting demersal stocks in the western Mediterranean Sea 1.2 1t is the fourth
multiannual plan since the reform of the Common Fisheries Policy, and the second for the
Mediterranean.

The proposed plan sets F sy ranges, conservation reference points and safeguards for the
main demersal stocks, i.e. hake, red mullet, deep -water rose shrimp, Norway lobster,
giant red shrimp and blue and red shrimp. It also covers by -catch stocks and any other
demersa | stocks caught in the Mediterranean Sea for which sufficient data are not
currently available. The proposal applies to commercial and recreational fisheries fishing

for the aforesaid stocks.

In line with a broad stakeholder consultation, the proposal intr oduces a fishing effort
regime at EU level for all trawls exploiting the concerned stocks. Council would set a
maximum total annual effort (in fishing days) for each predefined effort group in
accordance with the scientific advice. Its Annex Il specifies t he segmentation of the effort
groups, which has been categorised by target stock or group of stocks, geographical

areas and overall length of vessels. Although not quantified, a substantial effort reduction

is proposed during the first year of the implemen tation of the plan. The proposal
complements the effort regime with a closure area for the use of trawls within the 100 m

isobaths from 1 May to 31 July each year. Additional technical conservation measures,
including for the implementation of the landing obligation, could be adopted through
Regionalisation. It includes support from the European Maritime and Fisheries Fund
(EMFF) for the adoption of temporary cessation measures.

Finally, the proposal foresees the possibility to amend the list of stocks and stock
boundaries where the scientific advice shows a need. An evaluation of the multi -annual
plan would be carried out five years after its adoption.

! COM(2018)115 . Proposal for a Regulation of the European Parliament and of the

Council establishing a multi  -annual p lan for the fisheries exploiting demersal
stocks in the western Mediterranean Sea
2 SWD(2018) 60. Commission Staff Working Document - Impact assessment

accompanying the do cument proposal for a regulation of the European Parliament
and of the Council establishing a multiannual plan for the fisheries exploiting
demersal stocks in the western Mediterranean sea
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Next steps: in 2018 , the European Parliament and the Council will assess the proposal.

TERMS OF REFERENCE

TOR 1 - Lessons learned

Present the general knowledge on the use of fishing effort regimes as a management tool

for mixed fisheries. The review should address lessons learned around the world,
including main advantages, disadvantages and possible ways to move forward. Particular
attention should be given to small -scale fisheries.

TOR 2 - What are the main characteristics of the trawl fishing fleet?

2.1 Provide a quantitative overview of the trawl fleet exploiting demersal stocks in the
western Mediterranean  Sea. Such characterisation shall include the following information,
per management unit, fleet segment, Member State and from 20 00 to 2016:

- No of (active and inactive) vessels

- Vessels gross tonnage and engine power

- Employment and full  -time equivalent

- No of fishing days

- Energy consumption (total and per day at sea)

- Weight and value of landings

- Landings per unit effort, LPUE (average and median)
- Economic dependency (%)

- Net profit

2.2 Store the data from TOR 1.1 in an (easy -readable) electronic format such as Excel
file. This additional information should accompany the final report of the EWG.

TOR 3-What are the factors det gerffoomame ng vessel sb

3.1 Il denti fy t he factors t hat ma y af fect vessel so
Mediterranean demersal fisher  ies (e.g. seasonal and area effects, type and size of the

vessel and fishing gear , fisher knowledge, price of fish or fuel). The EWG should use any

information available from scientific publicatio ns, DCF, EU projects and grey literature

3.2 Estimate the r elative contribution of the factor s identified in TOR 2.1 t
performance.

TOR 4 - What is the relationship between effort and fishing mortality?

4.1 Estimate the most scientifically sound relationship between effort and fishing
mortality fort  he different fleet segments and effort management units.

4.2  Where no meaningful relationship is found, explore and propose other alternative
methods to estimate a proxy relationship. In particular

a) test and discuss the usefulness of applying percentiles ( see explanation in Annex
1);

b) make any appropriate comments and recommendations to improve the proposed
approach in paragraph a); and

c) if the approach proposed in paragraph a) is not considered appropriate at all,
propose alternative methods that could be us ed as a proxy relationship between
effort and fishing mortality.
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TOR 5 - What are the likely impacts of differen t management scenarios?

Assess the likely biological and socio -economic impacts of implementing the management
scenarios described in Table 1. F  or each scenario, the EWG 18  -09 is requested to run the
appropriate forecast models in order to describe the likely situation of the fisheries up to

2030 and using the indicators given below:

- Fisheries indicators: catch, fishing mortality relative to Fmsy

- Biological indicators: abundance (SSB) and recruitment;

- Socio-economic indicators: number of fleet segments and jobs at risk, and net
profit.

(F/IFmsy);

It should be also taken into account the mitigation measures available under the EMFF.

Table 1 - Manage ment scenarios to be tested in each effort management unit.
Fishing capacity Fishing effort .
(no of vessels) (fishing days) Strategy
Baseline constant constant n.a.
- 10 % in year 1 Strategy 1 O0hi gh
Scenario 1 -5 %inyearl - 10 % inyear 2
- 10 % inyear 1 Strategy 1 ¢
Scenario 2 - 10 %inyear1 - 10 % inyear 2
- 20 % inyear 1 Strategy 1 O0hi gh
Scenario 3 - 10 %inyear1 - 10 % inyear 2

where VP means vessels 0dperformance

TOR 6 - Main conclusions and recommendations

Evaluate the findings of TOR 1
recommendations. In particular:

-5 and make any appropriate comments and

a) describe in concise terms the cu
reasons of it;

b) evaluate the impact of the different limitations; and

c) describe how these limitations could be addressed.

rrent limitations of the effort regime, including the
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AOB 1 Discussion point on the multiannual plan

Discuss and make any appropriate comments and recommendations on the following
elements of the multiannual plan: (i) the effort segmentation and; (ii) the concept of
6optimal harvestod.

Effort segmentation

The current proposal introduces the following segmentation: 2 geographical sub -areas
(GSAs 1-2-5-6-7 and 8 -9-10-11); 2 type of fisheries (mixed fisheries and deep water
shrimps) and; 4 vesselsd6 |l ength gi8mulp s24n; arid2>gdm) (de@ m
Figure 1, Annex ).

It has been proposed an alternative approach: 2 geographical sub -areas ( GSAs1-2-5-6-7
and 8 -9-10-11); 1 type of fisheries (mixed fisheries, including deep water shrimps) and;
3vessel s6 | engt h g Fr26m; pm >26m)(sBerfrigurel25Annex ).

1 What are the advantages and disadvantages of each effort segmentation?

1 Do th e vessels within each effort group have a similar fishing pattern? Which effort
segmentation would provide the greatest similarity?

1 What would be the impact on the Data Collection Framework?

Optimal harvest

60pti mal harvestd means t heest stategyt proviqed sbyg i thel e har v
scientific advice in which the stocks concerned are fished within their respective ranges of
FMSY, whilst still allowing trade -offs between environmental, social and economic
sustainability (see example in Figure 3, Annex ).
T Would 6o0opti mal harvestd® be an adequate approach
effort regime in the western Mediterranean demersal fisheries?
How the calculation of the O6optimal harvestd coul

1
1 How the boundaries of the area could b e capped?
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ANNEX |

When there is no meaningful relationship between effort and fishing mortality:
suggestion of an approach to be explored

For each fleet segment and effort management unit, the following data is compiled:

- Total landings of the most relerademersal species (in Kg)
- Total fishing effort (in fishing days)
- Time series from 2013 to 2016

2) For example (percentiles to be discussed and proposed by the EWG!), the percentiles
25th, 50th and 85th of the CPUE are calculated.

3) As a precautionary ap  proach given data uncertainties, errors and the unknown effect
of the introduction of the effort regime, the percentiles 50th and 85th are retained.

A For llustration, a  harvest ra tio for trawl vessels between 12 -18 m could result in
something like HR =2 171 42 kg/day (where, P50 = 21; and P85 = 42)

4) The harvest ratio could be used to assess the biological and economic impact of
different management scenarios, where:

Strategy 1 = HR pgs = high vessels' performance

Strategy 2 = HR p5o = median vessels' perf  ormance

5) Account taken of Fcurr and Fmsy, a fishing opportunity (a range of fishing days) could
be estimated.

A For example:

Baseline (only active vessels)

- Trawl between 128 m = 463 vessels
- Total landings = 592 299 kg
- Fishing days = 28 308

20% r eductio n needed = 118459 Kg

Effort quota (in fishing days) = ?

a) if each vessel fish at the level of the median: 22 563 fishing days
b) if each vessel fish at the level of P85: 11 281 fishing days

A The effort quota for trawls between 12 -18 m would be between 11281 - 22563
fishing days A Managers to decide between th atr angeé
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Discuss point on the multiannual plan

Figure1 i Effort segmentation included in the proposal

ANNEX I
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The area

The area and scope is well described in the Impact Assesment published by the EU (

60 final ).

SWD(2018)

The European coastline of the western Mediterranean Sea extends along the Alboran Sea and the

Tyrrhenian Sea, covering the Bale

corresponds to the GFCM geographical sub
Figure 2.1). Its geomorphology is characterised by an irregular coastline an

shelf that is almost non
the areas of Castellon

areas of wide continental shelf are o

-existent in certain areas s

-areas (GSAs) 1, 2, 5, 6,

uch as the coast of Andalusia,

aric archipelago and the islands of Corsica and Sardinia. This

7, 8,9, 10, and 11 (see
d a narrow continental
but very wide in

-Valencia, the Gulf of Lions, and between Italy and northern Corsica. The

f great importance to fisheries, particularly to bottom

trawlers.
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1- Northern Alboran Sea 8 - Corsicalsland
2 - Alboran Island 9 - Ligurian and North Tyrrhenian Sea
5 - Balearic Island 10 - South Tyrrhenian Sea
6 - Northern Spain 11 - Sardinia Island
7 - Gulf of Lions

Figure 2.1. Geographical sub -areas (GSAs) in the GFCM area of application, as established in Resolution

GFCM/33/2009/226. For the purpose of

t his

6,7,8,9, 10, and 11 (blue area)

Data available

and sources of information

initiative, t h

e O6western Medi

During the meeting, the STECF could have access to different datasets to progress on its ToRs.
must howe ver be kept in mind that various issues and limitations have been observed in all
datasets available. Therefore the analyses presented here shall be considered as exploratory and
illustrative rather than absolute, and updates might occur at a later stage.

Following data were

available :
2.1.1

Aggregated data

The primary data sources come from the databases hosted by JRC and populated with the

different data calls

aggregated at the level of the g

(

https://stecf.jrc.ec.europa.eu/data
uarter or year, and at the level of the fleet segment gathering

numerous vessels. These data are those used in ToRs 2, 4 and 5.
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2.1.2 Trip -based disaggregated data

ToR3 and the AOB question on fleet segmentation cannot be answered with aggregated data, and
requi re analyses to be conducted on some trip -based data.

No official data call had been issued, but two datasets were graciously brought in to the meeting.
These datasets cover a large subset, but not all trawl fisheries involved in the West Med MAP , and
allo wed useful explorations of the diversity of individual fishing patterns. These data sets were :

2.1.2.1 Italian dataset

An ltalian logbook dataset was provided to the meeting, in agreement with the National
Correspondent. It represents a non -random sample of the wh  ole Italian database. Records with
information in all the relevant fields (LON, LAT, Species code, Quantity, and Date of fishing

activity) for the trawling vessels operating in the area of interest were selected, whereas records

with empty fields or unreal istic values were discarded. A preliminary survey on the quality of
logbook by LOA suggests that low -quality logbook records are randomly distributed among the
standard DCF LOA classes [10 -12), [12 -18), [18 -24), [24 -40). The dataset comprises 62394
records , related to 27102 days of fishing activity in the years 2014 -2017. The corresponding fleet
is mainly represented by vessels with a LOA between 15 and 25 m ( Figure 5.1). Each logbook
record contained the geographic coordinates (WG S 1984 geodetic system) of the centroid of the
daily area of fishing activity and species - specific values of total daily catch for landings above the
threshold of 50 Kg/day per species.

2.1.2.2 Spanish (Catalonian) dataset.

A detailed data set was provided by the o bservers from the Generalitat de Catalunya, focusing on
the trawlers from  the fishing ports of Catalonia (GSA 6). The data combined the full VMS data

(filtered by speed, with fishing activity assumed to be <4 knots) , daily landings per vessels from
sales notes and the operational fleet census. VMS data were available for 2015 -2016, and
landings/fleet census over 2015 -2017.

Shortly before submission of this report, some doubts were though casted on the validity of
computation of the total landings (used in mixed -fisheries analyses), so all analyses there might
be taken with caution

2.1.3  Other sources of information
ToR 1 was mainly based on literature review and information found on the internet. In addition, a
working document was sent by IFREMER as a contrib ution to ToR 5.

Species of interest

The Western MAP includes 6 species as category 1 stocks. In this report, these are referred to

either as their common or latin name, or sometimes using the FAO 3 -letter code. The
correspondence between the three denom ination is given below:

Common name Latin name FAO 3-letter code

Hake Merluccius merluccius HKE

Red mullet Mullus barbatus MUT
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deep -water rose shrimp Parapenaeus longirostris DPS

Norway lobster Nephrops norvegicus NEP
giant red shrimp Aristaeomorpha  foliacea ARS
blue and red shrimp Aristeus antennatus ARA

General comments on the ToRs

The EWG did address all ToRs. However, in all cases the analyses did not build on existing work
but were developed during the meeting, and on the basis of incomplete data sets.

As such, most of the results presented in this reported shall be considered as preliminary and
exploratory, and not all questions in the ToRs have been answered in full details.

The results have been presented to STECF Plenary in July 2018, a nd to representatives of DG
Mare and member States on July 4 ™It has then been agreed to organise a follow -up meeting to
complete and expand the analyses developed in this report. The meeting (EWG 18 -13) has been

scheduled for 8 -12 October 2018.
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3 TOR 1: LESSONS LEARNED

The objective of this chapter is to present the general knowledge on the use of fishing effort

regimes as a management tool for mixed fish eries. This reviews addresses le  ssons learned
around the world, focusing in particular on the adva ntages, disadvantages and possible ways to
move forward.

This section is divided in four sections. First, a number of case studies are presented, detailing
current and past experiences with effort management around the world, based on literature
search ¢ onducted during the meeting.

Some pure effort regimes outside of EU are presented in the first section, and primarily the
contrasting examples oft  he Faroe Islands, andt he Queensland

Then the second section focuses on the hybrid TAC/TAEs regimes trialle d in Europe (Baltic Sea,
North Sea, Atlantic)  in the last two decades . The third section reviews the current effort limitation
in place in the Western Med.

Finally, the fourth  section details a number of important generic and well -known features of effort
regimes, summarising the advantages and disadvantages of this system compared to TACs, and
highlighting the main pitfalls that one need to be aware of.

Pure Effort regimes outside of EU

The Faroe Islands and the Queensland fisheries represent interesting contrasts on management
systems in data -rich mixed -fisheries. Interestingly also, after several years of implementation,

both systems are now undergoing major revisions, which now encompass some degree of catch
limitations by stock, moving thus towards an hybrid system.

3.1.1 Faroes Islands

The Faroes Islands is maybe the best known example of full effort -based management used
instead of TAC management for demersal mixed fisheries. It provides thus a lot of empirical
experiences on the pros and cons of effort re gimes, and many of these considerations are directly
transposable to the Mediterranean context in spite of this being in a different context and with

different species.

The demersal fisheries in the Faroe Islands have three main species: cod, haddock and saithe,
distributed in different areas on the plateau and shelf. In 1994, the Faroese experimented with

TAC with ITQs, but the system was abandoned after only 2 years. Instead, an effort management

system was established in 1996 with large involvement of t he fishing industry, and had the main

objective of resolving the high discarding of the unwanted bycatch of fish induced by the TAC

system (I Jakupsstovu et al., 2007). The fundamental objective defined at the time is to regulate

fishing effort so that the annual catch of the three most important demersal stocks (cod, haddock

and saithe) does not exceed 33 per cent of the stocks,
each of the three component stocks.

The system is described in details in (I Jakupss tovu et al., 2007; Hegland and Hopkins, 2014). A

few fleet segments  are defined (trawlers, longliners, coastal o ver and under 15 GRT), subject to
various technical rules, and in particular fleet -specific area closures. Capacity (nbr of vessels)
must not in crease. Maximum total effort (TAE) expressed as fishing days (i.e. days -at-sea) is
fixed annually for the coming fishing year for each of the fleet groups and sub -groups. The total
effort is then allocated equally between individual vessels in each of the fleet groups, except for
the artisanal fleet groups which have specific allocation  rules. Fishing days can  be leased out for
one year or sold permanently. Official effort conversion keys are used when trading effort

between fleet groups in order to account for differences in fishing capacity across vessel sizes,
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engine power and gear types. Individual vessels can meet restrictions from effort limitation
regulations by purchasing days -at-sea from other vessels. Thus, the effort management system
effectively allocates individual transferrable fishing effort (ITE) rights.

After a few years of implementation however, concerns have emerged concerning weaknesses in

the Faroese system (I Jakupsstovu et al., 2007; Hegland and Hopkins, 2014; Danielsen and
Agnarsson, 2018). The main  concern is that the scientific advice is not taken into account
properly when deciding on the effort, and the fishing mortality applied to the target stocks has

remained very high, much higher than the intended target of F=0.45; which itsel f is much higher
than the Fmsy estimates for the stocks. There are no long -term fishery management plans with
pre -agreed harvest control rules, and short -term considerations prevail. Commercial fishing
interests, especially from the catching sector, are st rongly represented and have substantial
influence on the entire decision -making process, where the often oppose the scientific advice.
Additionally, the diverse fleet structure of fleet segments and métiers results in several and

frequently differing inter ests among the fisheries representatives, which makes it difficult to gain
agreement on effort cuts across different fleet fractions. Ultimately, overcapacity remains, leading

to poor economic performance and profitability (I Jakupsstovu et al., 2007; Hegl and and Hopkins,
2014). The system is neither able to deal with different stock status among stocks, with a

continued high targeting of cod in spite of its overfished status.

Another major issue is the failure to set up a credible system for measuring an d monitoring
changes in effective fishing effort, accounting for improvements in fishing efficiency to maintain

high catches with declining stocks (including technical creep , Eigaard et al., 2011 ). Additionally,
the scientific community considers that one of the fundamental problems of the effort
management system is that the number of days originally allocated was too high. Too many days

were distributed in order to get everybody onboard; However, in the following years, when the

number of days should have been cut to better reflect the resource situation, there was no will for

this. Each year alarge share of fishing days remain s unutilised by Faroese vessels (Danielsen and
Agnarsson, 2018), indicating low profitability of using them because of low CPUE. D E facto, the
fishing effort limit is thus not constraining.

Overall, the fishing effort regime seems to be highly conflictual, with fundamental differences in

opinions between the scientists and the fishing industry regarding whether the system is
effecti vely self -regulatory and sustainable or not (Hegland and Hopkins, 2014). These authors
conclude that the main issue regarding fisheries management in the Faroe Islands is not the

effort management system itself, but rather its inability to adjust to scient ific recommendations
on changes in stock biomass, and to variability and trends in catchability and fishing efficiency

(Baudron et al, 2010; Eigaard et al., 2011). A major deficiency in the Faroese effort
management system is the lack of a proper long -ter m plan including some pre  -agreed rules to
achieve the stock -based objectives like Fmsy.

In the most recent years though, the Faroes Islands have discussed changes and improvements

in their system, and long  -term management plans with single -stock focus hav e been proposed
(Hegland and Hopkins, 2014). It appears that in reality, the Faroes are about to re -introduce a
form of single -species TAC system with limitations on catches. In its latest (2018) advice on
Faroese stocks *, | CES states that i tasystere will be anmplegentedefar cod,
haddock, and saithe after 1 January 2019. This management system operates with catch quotas

for large vessels (trawlers and longliners), whereas it operates with fishing days for the small

vessels (mainly longliners). The catch quota for the small vessels needs to be converted into
fishing days. However, ICES is currently not in a position to quantify the relationship between

ef fort and F for this stock. 0

% E.g. http://ices.dk/sites/pub/Publication%20Reports/Advice/2018/2 018/had.27.5b.pdf
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3.1.2 High seas fisheries in the South Pacific

The high seas bottom fi  sheries in the Southwest Pacific Ocean (FAO Statistical Area 81) is an
example of the application of an effort based management approach for a poor data fisheries. The

approach is mostly based on freezing the effort, protecting vulnerable habitats and limi ting the
spatial expansion of the fishery. The effects of this type of management strategies on the fishery
performance is however unclear and difficult to evaluate.

The fishery is mostly conducted by vessels The high seas bottom fisheries in the Southwes t
Pacific Ocean (FAO Statistical Area 81) is mostly conducted by vessels flagged to New Zealand

(15 trawlers and 9 bottom longliner s) and Australia (4 trawlers and 8 bottom longliner s). The
main target species is the orange roughy (Hoplostethus atlanticus) . Fisheries management in this
area is provided by the South Pacific Regional Fisheries Management Organisation (SPRFMO,

Figure 3.1), an inter -governmental organisation that is committed to the long -term conservation
and sustainab le use of the fishery resources of the South Pacific Ocean and in so doing
safeguarding the marine ecosystems in which the resources occur.

“\, Lp‘w A{,‘:‘. e e e B . - T

Figure 3.1 Map of the SPRFMO Area. Retrieved from https://www.sprfmo.int/about/illustrative -map -of -
sprfmo _-area/

Until mid 2000 assessments have not been accepted as sufficiently robust because of the highly

variable levels of effort and catc h between years within each of the fisheries, which can make the

use of CPUE as an index of abundance uncertain. Preliminary stock assessments for orange

roughy within the SPRFMO Convention Area were developed in recent years using spatially -

disaggregated  catch -per -unit -effort (CPUE) analyses and a Bayesian state -space biomass
dynamic model. This approach served to estimate indices of stock abundance and infer stock
status and trend in such low -information fisheries (Clark et al., 2017)

From 30 September 2 007, these fisheries have become subject to the voluntary multilateral
Interim Measures Agreement adopted by the parties to the Third International Meeting on the
Establishment of a South Pacific Regional Fisheries Management Organisation.

The main measur es applied were:

A Limit bottom fishing to existing levels of fishing effort and areas fished within the
last several years (2002 T 2006).

A No further expansion of bottom fishing activities until 2010.

A Establish conservation and management measures to pre vent significant adverse
impacts on VMEs, and ensure long -term sustainability of deep -sea fish stocks.
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A Close areas where VMEs are known or likely to occur to bottom fishing activities
unless an assessment has been undertaken and management measures are i n place to
ensure no significant adverse impacts.

A Ensure 100 percent observer coverage on all bottom trawl vessels and an
appropriate level of observer coverage on vessels using other bottom fishing gears.

I n 2018 the fAConservati on a nfdrth¢/slanaggmem efrBottonMEshisgunr e
the SPRFMO Convent i on-2088i)establishedCavset ofordes wich are based on a
combination of spatial measures particularly to protect VME and catch regulations. The CMM
includes: 1) to restrict bottom fi shing to within the bottom fishing footprint of fishing vessels

flying the flag of a Member or Cooperating non - Contracting Party (CNCP). The fishing footprint is
established as the distribution of historical bottom fishing in the Convention Area of all ves sels
flagged to a particular Member or CNCP over the period 1 January 2002 to 31 December 2006. 2)

to limit bottom fishing catch in the Convention Area to a level that does not exceed the annual

average levels of that Member or CNCP over the period 1 Janua ry 2002 to 31 December 2006; 3)
require vessels flying their flag to cease bottom fishing activities within five nautical miles of any

site in the Convention Area where evidence of a VME is encountered above given threshold levels.

3.1.3 Queensland East coastt rawl fishery

The fleet decreased consist ent |y from approximately 1400 I|icenced
800 vessels at the introduction of the Plan to 520 as of May 2004.

Fishing days have historically been used to measure and record fishing effort in the Queensland
east coast trawl fishery (QECTF). In the past, a fishing day has simply been a day in which a
particular vessel or vessels fished.

During the effort allocation process, days fished were counted from individual logbooks in the
QECTF. These d ays formed the basis of the decisions regarding the allocation of effort. As a result
of this process, each |icence was allocated a certai

A Fisheries (East Coast Trawl) Management Plan was adopted in 1999 ( fithe Plan ¢) to consol idate
aspects of trawl fishery management and provide a basis for further development of the fishery
towards ecological sustainability and economic viability.

The Plan defined the nature of an effort unit as: (a) an authority; (b) a quota for the east coa st
trawl fishery. An Effort Management System (EMS) was introduced in 2001 following extensive
consultation, negotiation and modelling. EMS represented the single most significant

management regime in the trawl fishery and probably the largest operational change in a fishery
i n Queensl and®6s history. | mmedi ately prior t o t he
Commonwealth Governments implemented a structural adjustment scheme (buy -back) that

removed 99 licenses from the fishery.

The EMS was based on Effo rt Units (EUs): once the number of fishing days that each operator
was entitled to had been calculated, these days were converted to EUs based upon the size of
each individual vessel (measured in Hull Units). Therefore a EU is a standardised measure of
fishing effort; hence a large vessel requires more EUs than a smaller vessel to make one fishing
day.

The effort unit change according to the license type (i.e. T1, T2).

The number of effort units used on the fishing day is worked out by applying the followin g
formula:

EU = 1/EUCF

where EU means the number of effort units used. 1 means the fishing day. EUCF means the effort
unit conversion factor for the boat used.
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The total number of fishing units is established annually. Each person who holds an eligible
licence holds a number of effort units.

EUs were introduced into the QECTF to account for the fact that a small vessel is not likely to
exert the same amount of #Afishing powero in one active

The EMS is based upon an inter -tradeable syst em, it was important that some commensurate
measure of effort was introduced that could be traded between licences.

An EU is a standardised measure of fishing effort. The number of EU used on the fishing day by a

vessel is related to its LOA: a large vess el requires more EUs to make one fishing day than a
small vessel . In this way effort creep, whereby whole fishing days are transferred from small

vessels to large ones, is countered. After the adoption of the Plan (2000 -2004) the majority of
EUs have been transferred from medium to large boats. The total change in EU holdings within

the fleet was not considered to be a reflection of adverse conditions for small operators.

Tracking temporal changes in effort creep was considered pivotal to effective manageme nt of the
fishery to ensure the fishing effort remains sustainab
0.2 and 1.6% per year since 1989, depending on the sector of the fishery. These estimates of

effort creep were used in the stock assessments of princ ipal species and to standardise Catch per

Unit Effort (CPUE) estimates.

An effort review (GER) was done in 2004. It represented a formal review of the levels of effort
resulting from the EMS.

According to the review t he trawl fishery has undergone signifi cant structural adjustment
followi ng the introduction of the Plan, first of all in term of a significant reductions in fishing effort
that was the major contributor to the sustainability of the fishery. Input controls, in the form of
limits on net size, By catch Reduction Devices (BRDs), turtle excluder devices and permanent
closures have significantly reduced the negative impacts of trawling on principal and permitted

species and bycatch in the fishery. The main target species of the fisheries are prawns an d
scallops. The available assessments indicated that the majority of the stocks are fully exploited
or sustainable exploited: e.g. t he eastern king prawns and saucer scallops biomasses were at

about BMSY in 2001; tiger/ e ndeavour prawns were considered as fully exploited

This eff ort -based management framework appeared however costly to administer, inflexible and
increasingly ineffective in ensuring the sustainability of fisheries resources and the economic
viability of fishing sectors. (Kerrigan et al., 2004). Furthermore, it does not allow to reduce
competition for shared resources between sectors.

In June 2017, the Queensland Government released the Queensland Sustainable Fisheries
Strategy, the outcome of a significant stakeholder consultation exerci se in 2016, done by the
National authorities ( Fisheries Queensland, Department of Agriculture and Fisheries 2017). The
current effort -based management framework was considered inappropriate because costly to
administer, inflexible and increasingly ineffect ive in ensuring the sustainability of fisheries
resources and the economic viability of fishing sectors. Furthermore, it did not allow to reduce
competition for s hared resources between sectors.

The new proposed strategy include things like splitting the management of some fisheries into
regions, introducing quotas or limits on fishing days, improving fishing gear technology, reviewing
fish size and possession limits and having temporary and flexible closures for fishing

The objectives of the strategy is t 0 achieve a more modern and  responsive system of fisheries
management, built upon a foundation of better data and research, stronger stakeholder
engagement and more responsive decision -making. A key aspect of the reform is develo ping
harvest strategies for all the involved fisheries, to set clear harvest limits and allocate fishery
resources in a more transparent manner.
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The management options are still under discussion (see next paragraph) and they are not
excluding to keep a control effort regime to achi eve sustainable cach for the main stocks.

This Strategy sets out clear targets to be achieved by 2020 and 2027 and a range of actions to
deliver on the vision and targets. There are 33 actions across ten reform areas.

Key actions include:

9 additional moni toring and research (including new technologies);
9 setting clear sustainable limits for each commercial fish stocks;
1 working groups and a Sustainable Fisheries Expert Panel to engage stakeholders;
9 establishing harvest strategies for all fisheries which s et clear targets for fishery
performance, triggers for action;
1 and clear decision rules for the actions that will be taken;
1 piloting regionally based fisheries management.
1 satellite tracking on all commercial fishing vessels;
1 helping facilitate industry led structural adjustment to reduce the number of fishing
licences and improve sustainability and profitability.
By 2020 the strategy aims at set sustainable catch limits based on achieving at least maximum
sustainable yield for all Queensland fisheries ( around 40-50% biomass) . By 2027 set sustainable

catch limits based on achieving maximum economic yield for all Queensland fisheries (around
60% biomass)

Reform of the East coast otter trawl fishery

A discussion paper has been issued in 2017 ( https://pub lications.gld.gov.au/dataset/sfs -
discussion -papers -fisheries -reform/resource/7f7b1769 -e70a -4005 -97b3 -a0403dbc6ec8 ) to start a
stakeholder debate on the subject. | mplement harvest strategies that manage at the stock level

and are based on sustainable catch limits for al | Queensland fisheries by 2020 is considered a key
action for the fishery.

Although catches for most of the stocks are considered acceptable under the current effort regime
and that the fishery has reduced the impact on the ecosystem via impro ved gear selectivity (e.g.
turtle excluder devices and bycatch excluding devices), the fishery still suffer of major issues:

1 unsued effort units (38% in 2017) can be activated increasing pressure on the stocks;

1 scallops at very low biomass raise sustainabi lity concern;

1 pressure on eastern king prawn stock;

1 inability to make changes to protect a stock or a region (need to change the scale of
management and associated effort control);

1 protected species interactions;

The objectives of the reform are indicated in table 3.1.

The strategy requires that fisheries be divided into me
be the target species, biological stock boundaries, a geographical boundary related to the fishery,

gear or combination of these. In most but not all cases the unit will be based on specific

geographical regions that allow for management arrangements to be applied at the appropriate
scale. The strategy states that the preference is to manage the stock level.

31



Table 3.1. Fisheries objectives for the Queensland east coast trawl fishery

achieve Sustainable Fisheries
Strategy 2017 — 2027 biomass
objectives for target and by-
product species

understand fishery interactions
and impacts on bycatch,
threatened, endangered and
protected (TEP) species
demonstrate there is no

maximise commercial economic
benefits

maximise value of the
commercial product (e.g. fish,
crab, prawn)

improve the social benefits of
the fishery to the community
reduce waste and bycatch.

ensure fisheries management is
meeting the expectation of
sectors and the community
improve data and undertake
more regular stock assessments
to inform management decisions
manage excess capacity to
improve socio-economic
benefits and minimise the risk of

unacceptable risk to bycatch,
TEP species and the ecosystem
« actively pursue testing and
implementation of new and
effective technologies to
minimise ecological risks.

overfishing.

The trawl fishery is considered to do not under a proper management allowing for a harvest

strategy that responds to changes in stock abundance or other circumstan ces. Consideration
needs to be given to the existing system of individually transferable effort units and how it would

fit with any future management options along with the highly variable nature of the stocks in this

fishery . To move to a more adptable an d flexible system a number of management options have

been identified as starting basis for a discussion although the strategy clearly states a preference
for the adoption of  output controls, like quota, wherever possible. The options includes:

9 individual transferable catch quota : Total allowable commercial catches (TACCs) would
be set for key species or groups of multiple species and individual quota units allocated to
individual commercial fishers. One of the problem is how to allocate reliable catch quot
for short live species such as shrimps whose biomass is higly dependent on recruitment
fluctuations.

9 individual transferable effort units (ITEs) allocated to management regions
existing effort units or individual transferable effort units (ITEs): ITEs w ould be allocated
to each of the proposed management regions, creating a pool of effort units in each
region. In each management region a total allowable commercial effort (TACE) would be
set based on biomass targets for key stocks. This sets the total num ber of effort units that
can be used for each management region.

1 regional total allowable effort caps : in each of the proposed management regions the
TACE would be set based on biomass targets. The existing effort unit system would remain
in place so no al location process is required.
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9 allocate individual licences to a management region . this option would involve
permanently allocating individual licences (to each of the proposed management regions
(rather than allocating effort units) based on where fishers want to fish.

Combined TACs / effort regimes in EU demersal fisheries
3.1.4 Baltic Sea

The number of species of fishing interest in the Baltic Sea is rather limited. The main Baltic
fisheries consist of fisheries targeting pelagic species (herring and sprat) and of fisheries
targeting demersal species, primarily cod but also some flatfish species, (notably plaice and

flounder), often in association. Some further Baltic fisheries are also designed to target, more
specifically, salmonids.

First steps of managing of main fish stocks in the Baltic Sea were taken by the International Baltic
Sea Fishery Commission (IBSFC, 1974 -2005) which was responsible for the management of
shared Baltic Sea fishery resources. Shortly after 1990, it became obvious that the important
stocks were in a poor state and that the fisheries were not under satisfactory control. IBSFC
reacted with several resolutions aimed at remedial actions, by reducing fishing mortality on
depleted stocks and improving selectivity in cod fishery.

The IBSFC effort resulted in the development of the Baltic Salmon Action Plan (1997), the Long -
Term Management Strategy for Cod Stocks in the Baltic Sea (1999), the Long -Term Management
Strategy for the Sprat Stock in the Baltic Sea (2000), the Recovery Plan for Bal tic Sea Cod
(2001), and the Long -Term Objectives and Strategies for the Management of Baltic Sea Herring

(2000 7 2002) (Aps and Lassen, 2010).

The management steps taken by the IBSFC included mostly various technical measures and TAC
distribution between th e fishing countries. After the IBSFC the E uropean Commission has taken
over the management of the Baltic fisheries on the basis of scientific advice from ICES.

Baltic Sea effort regime, focused on cod stocks was in place from 2006 and first evaluated by t he
STECF SGMOS 09 -04 in the context of the management plan for Baltic cod (Council Regulation

(EC) No 1098/2007) (STECF 12  -09). Since then the effort -related information has been collected

from the relevant Member States via annual JRC Data Calls, compile d by the JRC and evaluated
by the relevant STECF EWGs.

3.1.5 Capacity and effort regulation in recent decades

The Commi ssionbés Green Paper (EC, 2009) identified ove
the CFP as it encourages overfishing. One of the major pro blems encumbering the
implementation of the sustainable fisheries in the Baltic has been the overcapacity in national

fishing fleets, particularly after the accession of four new Baltic Member States to the EU in 2004.

To overcome this problem, the Europea n Commission initiated capacity reduction measures like

ship scrapping programs. Largest reductions (> 30% of fleet capacity removed) were observed in

the North Sea and Baltic areas (BE, NL, DK, SW, LV, EE) in 2000 -2011. However, some MS used

the decommiss ion process also to modernize their remaining fleets (EC 2013).

In addition to the capacity regulation, the Baltic cod has been subject to a specific multiannual
management regime since 2007 when the EC agreed on a management plan for cod in the Baltic
Sea (EC 1098/2007). This Regulation established absolute limits on mortality rates for the two
Baltic cod stocks and establishes a procedure for the setting of annual TACs, including maximum
limits for inter -annual variation either to increase or decrease fis hing possibilities). It also
provided for some specific technical measures (notably areas and periods with restricted fishing
activities) and established a fishing effort regime for some types of cod fisheries (based on vessel
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size, gear used, areas and pe riod), associated with specific provisions regarding controls and
inspection of cod fisheries.

So, alongside the reductions in F, the plan also specified a 10% reduction in total fishing days at

sea per year until the target F has been reached. This rule a pplied to trawls, Danish seines,
gilinets, entangling nets or trammel nets with mesh size >=90mm and longlines. In addition,

fishing with the aforementioned gears and net types is totally forbidden from 1st to 30th April in

SD 22 -24 and from 1st July to 31 st August in SD 25 -28. However, by way of derogation, fishing
vessels with an overall length of less than 12 m were permitted to use up to five days per month

divided into periods of at least two consecutive days from the maximum number of days absent

from port during the closed periods. The plan was complemented with a number of additional

closed areas and as another effort restriction, the maximum fleet capacity measured in kW is

limited to the reference value calculated for 2005 for each member state. IC ES had evaluated the
management plan in 2009 and considered it to be in accordance with the precautionary approach.

In general, the plan found widespread approval among the fishers, because it improved planning

reliability for fishers” organizations consid erably. Conversely, there are indications that the
reduction in fishing effort stipulated in the MP had also strong adverse effects on small -scale
fishers. The survey, performed among the German fishers furthermore revealed that this fishery

segment using passive fishing gear is among the most vulnerable, because it is the interest group

with the lowest income, little resilience to cope with further restrictions, and no lobby to improve

their position (Strehlow, 2010)

The significant reduction of fishing ¢ apacity and TAC regulation has supported also a declining

trend in nominal fishing effort deployed in the Baltic, particularly in demersal fisheries (e.qg.

STECF 16-20) . For example a substantial decrease in total effort of main regulated gears (otter

trawl and gillnets) in kWdays at sea was observed for main cod fishery areas A ( -38%) and B (-
65%) from 2004 to 2010 and the less pronounced decline has continued since then. The
unregulated gears showed the similar pattern. (STECF 14 -20). The results of evalua tion of fishing
activities (days at sea) with main regulated gears (otter trawl and gillnet) also showed a clear

decreasing trend over the areas A and B from total of 153,000 days at sea in 2004 to 76,000

days in 2013. The decreasing trend was observed bot h in regulated gilinets and otter -trawls. In
Area A the fishing activity decreased in 2004 -2010 and stabilised then at around 37,000 - 38,000
days in 2010 -2012. A new decrease to 34,000 days was observed in 2013.

The uptake of days at sea with regulated ge ars against the available days remained clearly below

the available maximum (36 -38% inarea Aand 34 -47% in area B) for all Member States.

The analysis of potential connections between the fishing effort and fisheries mortality revealed

that with respect  to the Western Baltic cod (area A) the correlations between the summed partial

Fs of regulated fisheries for catch and landings of the major fisheries and their estimated fishing

efforts are significant for the period 2003 -2013. The partial Fs of most of t he Member States
fisheries using regulated gears were also closely correlated with their specific effort estimates in

kW days at sea. (STECF 14 -20). For the Eastern Baltic cod fishery (Area B) the similar results

were obtained for 2003  -2012 (STECF 13 -21). This indicates that effective fisheries management

by fishing effort in units of kWdays at sea may appear possible, also as an auxiliary measure to

catch constraints and technical measures (STECF 14 -20).

Within the framework of the reformed CFP, the fisher ies management of the Baltic Sea resources
has been moved towards the achievement of Maximum Sustainable Yield (MSY) exploitation rates
(at the latest in 2020 for all stocks), and the gradual elimination of discards (in practice those

which are the subject of the main fisheries in the Baltic). The Commission also considered that
the management regimes in place did not allow sufficient predictability concerning the proper
conservation of the stocks in the Baltic, or concerning fishing opportunities (i.e. eco nomic

possibilities) for fishermen. For Baltic cod, the management plan of 2007 was not in line with the
new MSY objective, some of its measures no longer addressed the realities of the stocks, and the
maintaining of the present fishing effort regime was c onsidered unnecessary.
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So, the EC agreed on a new Multiannual management plan i MAP (COM(2014)614 for Baltic cod,
herring and sprat. The new Baltic MAP aim inter alia:

A To cover, in a single management plan, the three main fished species distributed in e ight
stocks in the Baltic Sea, namely two for cod, five for herring and one for sprat, with the aim
to achieve and maintain MSY for these stocks. The plan would also cover, and ensure the
conservation of, some flat fish species also caught when fishing for cod, herring or sprat;

A Where possible, to set for each of these stocks some management reference points, namely
a target range of fishing mortality (an expression of the rate at which fish are removed from
the stock by fishing) in line with the MSY pri nciple as from 2015, and a minimum level of
the spawning stock biomass (total amount/weight of fish which are of an age to reproduce)
which fishing management measures should strive to conserve;

A To set some specific control and enforcement provisions, a s well as to set a regular
evaluation of this multiannual plan;

A To set some specific rules with regard to the implementation of the landing obligation.

The associated repeal of the former plan covering Baltic cod only ((EC) No 1098/2007), also put

an end to some existing cod fisheries management measures, particularly the fishing effort
limitation which consisted of limiting fishing periods for certain gear types and the closing of

certain areas to cod fishing. This was seen contributing towards simplifyi ng the legislative
environment and a reduction in administrative burdens on Member States and the fishing

industry.

3.1.6 Atlantic and North Sea

Métier -based effort regulations have been enforced in European waters in the last decades. In

2001, urgent recover y measures were implemented for the North Sea cod stock, including a
reduction of 80% of the TAC in 4 years (between 2000 and 2003). This TAC reduction did not

lead to reductions in fishing effort during these years ; but rather to increased discards. Effor t
restrictions (days at sea) were then introduced in 2003 to supplement TACs in areas covered by

the cod recovery plan (North Sea, Kattegat, Irish Sea, West of Scotland, EC, 2004), to secure
that catches, and thus fishing mortality actually reduced in acco rdance with the harvest control
rule. Effort restrictions have been updated annually. Subsequently, similar recovery or
management plans including effort restrictions were introduced in relation to several other stocks,
including northern and southern hake , western channel sole and North Sea sole and plaice
fisheries. Categories (métiers) for days at sea limits were defined in terms of gear type and cod -
end mesh size combinations. 6Speci al conditiond catego
qualifyin g for such status would be entitled to a greater number of days at sea than the default

value for the same gear  -mesh size group.

In the case of the cod recovery plan, effort restrictions were indexed to the required restrictions

in fishing mortality. For the North Sea flatfish management plan, the effort restrictions were sat
at a fixed rate of 10% reduction per year until the fishing mortality target was reached for both
stocks, in line with the Baltic Sea example above.

STECF was tasked to evaluate the effects of these regulations. This requires extensive
compilation of effort and catch data, aggregated such that the hierarchy of gear, mesh size and

special condition status match those defined in the effort regime. These exercises proved to be

difficult, time -consuming, error -prone and often inconsistent across EU Member States. A main
reason was that the days at sea categories were not always matched with the categories defined

in the Data Collection Framework (DCF, 2008) and required more detailed infor mation than
usually available in the national scientific institutes.

The implementation of the 2004 days at sea system in led to strong protests from the fishing

industry questioning both its fairness and its basis (Ulrich et al., 2012). The system was

im plemented as atop -down command and control system, and was conceived on the assumption

that cod catches could simply be reduced by reducing the cod -directed fishery. As cod is caught
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by most gears in the North Sea, most mixed demersal fisheries were affec ted by the system and
the industry considered this conservation measure to be neither efficient nor fairly shared. The

protests pressured the Member States to exempt some of their fleets. This resulted in
increasingly detailed micromanagement, and an even more complex set of regulations that
basically changed every year.

In 2008, the system was no longer considered sustainable, controllable and effective by the EC,

and a complete new approach for effort control was agreed with Members States. This moved

from limitations at the level of the individual vessel and métier by month and/or year to

limitations at the level of the Member States over br oader gear/mesh size categories . This gave
Member States more flexibility to manage their own fleets. This system w as implemented in 2009
(EC, 2008b), based on a baseline fixed at the average of the three preceding years (2004 -2006).
The most interesting aspect is that the 2008 plan introduced new mechanisms aiming at
encouraging cod -avoidance behavior in the fishing i ndustry. Fishing restrictions would be less
severe for those fleet segments that would demonstrate increased selectivity and avoidance.

STECF (2011) and (Kraak et al., 2013) conducted a detailed evaluation after two years of
implementation of that plan. T he increased use of incentives  -based management was evaluated
as a positive innovation, but it was also pointed out that there was still little support from the

industry towards the effort constraints induced by the plan. And after two years, it was too ea rly
to be able to detect positive changes in the system, as a few more years of data are needed to

distinguish trends (Fernandes and Cook, 2013). Looking backwards however, it is unclear
whether the strong concerns against the effort regime in the North Se a was because the idea of
effort limitation itself, or because of the stringent and inflexible harvest rule. In 2012, when the

North Sea cod stock did begin to show signs of recovery, the situation was indeed that stock
biomass and CPUEs were increasing wh ile the legally binding HCR called for further TAC and effort
reductions. Between 2013 and 2015, the HCR -based advice has then been rejected every year
after long and conflictual negotiations (Ulrich et al., 2017).

In spite of these conflicts, it is obvio us that the effort regimes combined with TACs targets have
been successful at reducing fishing mortality and recovering some of their target stocks, such as

North Sea cod , Northern hake and North Sea sole and plaice . The cod management plan
mechanisms have also incentivised national bottom -up initiatives of increased selectivity and
avoidance, for ex. the Conservation Credit Schemes in Scotland and the Fully Documented
Fisheries trials with Electronic Monitoring in a number of Northern countries.

Current e ffort limitations in the Western Mediterranean Sea

3.1.7 Fishing capacity

According to the Regulation (EC) No. 2371/2002 on the conservation and sustainable exploitation

of fisheries resources under the Common Fisheries Policy (articles 11 to 16, Adjustment of f ishing
capacity) from 2002 to 2013 the European states reduced their fleet capacity. The policy of

trawlers decommissioning continued with the Reg. (EU) No 1380/2013 on the Common Fisheries

Policy and it is still in progress.

The variation of the trawlers capacity by countries from 2008 onwards in terms of numbers, gross
tonnage and engine power is reported in Table 3.2
Table 3.2 Total capacity in terms of number, gross tonnage and eng ine power in kw of active trawlers in the

western Mediterranean by country. The variation in percentage from the 2008 to 2016 is also reported
(var%) (Data from AER 2017).

trawler capacity 2008 2009 2010 2011 2012 2013 2014 2015 2016 | var%

France 67 72 83 78 67 57 63 63 63 -6.0

Number | Italy 709 724 695 659 632 635 638 649 624 -12.0

Spain 895 870 788 731 692 661 654 615 597 -33.3
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France | 5345 5645 7221 7169 5888 4801 5509 5679 5679 6.3

GT Italy 26615 | 26886 | 25524 | 24025 | 23193 | 23323 | 23920 | 24552 | 22296 | -16.2

Spain | 54414 | 52648 | 47592 | 43554 | 40957 | 39084 | 38769 | 35891 | 35005 | -35.7

France | 20096 | 21131 | 24867 | 23605 | 20115 | 17172 | 18837 | 19050 | 19050 | -5.2

Power Italy 141181 | 143743 | 136527 | 128995 | 123386 | 125107 | 127868 | 130753 | 122151 | -13.5

Spain | 173654 | 166115 | 148715 | 136277 | 128202 | 121538 | 120286 | 111766 | 107702 | -38.0

Considering the trawler capacity by countries it is evident that the French trawlers operating in
the Mediterranean remained quite constant in the last 9 years. A light reduction between 5 and
6% in terms of Number and Engine power while a light increase of about 6% was registered when
GT is considered. The French fleet capacity was the lower in the area, amounting at 63 vessels,
with 5679 GT and 19050 engine power in kw in 2016.

In ltaly in the la st years, a marked decrease in fishing units was registered. Considering 2008 as

the base reference year, a decline of 12% in the number, of 16% in GT and of 14 % in engine
power was recorded. The Italian fleet capacity was the higher in terms of number of vessels and
engine power, with 624 vessels, 22296 GT and 122151 kw of engine power in 2016.

The decrease of trawler fleet capacity in Spain was stronger, amounting for 33% in number of
vessels, 35% in GT and of 38% in engine power. The Spanish fleet capac ity was the higher in
terms of GT, with 597 vessels, with 35005 GT and 107702 engine power in kw in 2016.

3.1.8 Fishing activity
The fishing activity of trawlers by countries from 2008 onwards in terms of days at sea, including

the percentage vari ation between 2008 and 2016, is reportedin Table 3.3

Table 3.3 Activity in terms of days at sea of active trawlers in the western Mediterranean by country. The
variation in percentage from the 2 008 to 2016 is also reported (var%) (Data from AER 2017).

2008 2009 2010 2011 2012 2013 2014 2015 2016 | var%

France | 10328 11195 na na 10026 9343 10547 11320 | 10925 5.8
Italy 106986 | 110669 | 103796 | 100128 | 95366 | 102884 | 109019 | 100327 | 104549 | -2.3
Spain | 162859 | 156133 | 149182 | 141778 | 134633 | 129814 | 129601 | 125129 | 125430 | -23.0

French trawlers have the lowest level of fishing activity, while the amount of days at sea of Italy

and Spain are very similar, being the Spanish ones lightly higher. In terms of variation an
increase of about 6% for France, a light 2% decrease for Italy, and a strong reduction of 23% for
Spain is recorded.

The temporary stopping of trawling activities is, together with the control of the mesh size and

the establishment of the biological prote ction areas, one of the tools available to the
Administrations for the management of stocks exploited by fisheries in the Mediterranean.
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Although it may be oriented towards different objectives, in the context of Mediterranean
fisheries, temporary stopping was mainly aimed at reducing the capture of juveniles. Precisely in
accordance with this objective, the measure therefore concerned almost exclusively trawling,
which is the one that causes of the great mortality on the juvenile fraction of fish stocks.

3.1.8.1 ltaly

No maximum fishing days per year is fixed in Italy. Seasonal closure of trawling have been

adopted since 1988 with a trawling ban of 45 days that in the last years was reduced to 30
continuative days. This temporary cessation of trawling has proved p articularly effective and
produced a significant increase in the abundance of some species, especially for those showing a

faster growth and a relatively early age of sexual maturity, such as the red mullet and
cephalopods. Considering biological issues an d the exploitation context the resumption of trawling

at the end of summer - early autumn, when the young red mullets move to deeper bottoms, even

if still concentrated and vulnerable to the trawl, would act in a similar way to the increase of the

mesh of the net (Caddy, 1999). This measure, in fact, would allow to increase the size of first

capture of young specimens, a major probability to survival to adults and having sizes deemed

most appropriate for market. In fact, in the specific case of the mullet, given that the species
matures sexually at about 1 year of life, the effect of the measure also result in the increase in

the number of individuals that will reach the age of first sexual maturity, with beneficial effects on
subsequent recruitment. This fi shery is carried out all round the year. The number of vessels
fishing on coastal resources may increase during the winter season, when the weather conditions

do not allow the operations far from the ports. Normally, vessels perform daily trips, amounting

for a total of 150 -160 fishing days.

Bottom trawlers cannot operate on Saturdays, Sundays and during holidays all year round.
During the eight weeks following the seasonal closures trawlers cannot operate on Friday

3.1.8.2 France

In the continental coasts of Fra nce and Corsica island, trawling takes place all year round and no
seasonal stop of activities is implemented. Due to the combination of local and national
regulations, the maximum number of days -per -vessel is limited to 250 days per year. Trawling is
proh ibited on Saturdays, Sundays and national holidays. (Decree "Arrété du 28 février 2013

portant adoption d'un plan de gestion pour la péche professionnelle au chalut en mer
Méditerranée par les navires battant pavillon francais. NOR: TRAM1304962A. Version ¢ onsolidée
au 19 juin 2018»). Regarding fisheries targeting demersal species, the activity is shared between

trawling for different species which are targeting according their seasonal occurrence and market

requests. The fishing activity legislation limits the time at sea (fishing days) but not the number

of tows to carry out every day nor other variable as vessel speed.

3.1.8.3 Spain

No maximum fishing days is fixed in Spain. A trawling ban ranging from 30 to 60 days according

the areas is adopted in the Spanish Mediterranean from Murcia Region up to the border with
France. The calendar of the ban is different by areas in order to guaranty an interrupted
availability of fresh product in the Spanish markets. In the recent past a trawling ban of up to 90

days was ad opted in Alboran Sea, but such seasonal closures are not currently adopted in
Andalusia Region. The maximum operational time of trawlers is 12 hours per day and trawling is

forbidden during the night. Trawling is also prohibited on Saturdays, Sundays and p ublic holidays.

38



3.1.9 Fishing effort

The fishing effort of trawlers by countries from 2008 onwards calculated as mean engine power in
kw times total number of fishing days of active trawlers by country, including the percentage
variation between 2008 and 2016, are reported in  Table 3.4.

Table 3.4 Nominal fishing efforts in thousands of units calculated as mean engine power in kw times total
number of fishing days of active trawlers by co untry. Since Spanish data of 2016 is not available in the AER
2017, the variation was calculated considering 2015.

2008 | 2009 | 2010 2011 | 2012 | 2013 2014 | 2015 | 2016 Var%
France | 3188 | 3449 0 0 3109 | 2888 | 3242 3469 | 3409 6.9
Italy 21698 | 22693 | 20821 | 20322 | 19773 | 20717 | 22554 | 20464 | 21363 -1.5
Spain | 50484 | 48401 | 45326 | 42116 | 37378 | 39812 | 39477 | 36697 nc -27.3

French trawlers showed an increase of fishing effort of about 7% from 2008 to 2016. A light
decreasing of fishing effort resulted from Italian data, while the decr ease of effort of Spanish
trawlers was the highest amounting to about 27%.

Considering the state of high overfishing of most of the demersal resources in the Mediterranean

(FAO, 2016) , the current regime of effort management  based on control of fishing ca pacity and
activity applied by the European Mediterranean countries, was not able to reverse the exploitation

state of demersal resources in the Western Mediterranean and to reach the target of exploitation

at MSY of European CFP.

Genericf eatures and pit falls of effort regimes

A fishing effort regime intends to regulate fishing effort, while a TAC regime intends to regulate

catches. However in both cases, the ultimate objective is not effort or catch, but to obtain and

maintain a fishing mortality F whic h is in line with a given objective, typically Fmsy. However F
cannot be measured and controlled directly, so r egulating effort and catches are thus only an
indirect manner to regulate fishing mortality, assuming that there is some linkages between the

two .

This section reviews thus the known implementation  challenges and the main pitfalls that may
prevent achieving the F  -based objective. These have been well studied and described in the
scientific literature

3.1.10 Monitoring and control

A major concern against catch management in the Mediterranean Sea is the difficulty to control

and monitor the catches of the numero us fleets spread along the Sea. Demersal fisheries target
species mixes often without clear dominant species. Landings occur over an extremely hig h
number of ports and landing places, and the majority of vessels are small scale fisheries whose

catches are difficult to quantify.

There is thus a belief that effort is easier to monitor and control than landings. However,

monitoring effort can also be ¢ hallenging. If effort information comes from logbooks, it can be as

difficult to monitor the amount of effort exerted by a vessel as it is to monitor its catche S,
especially for small vessels not required to fill in logbooks. Effort limits would then need to be
simple to enforce when applied to vessels without logbooks.
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A major difference though, is the advantages offered by the use of VMS (Vessel Monitoring

System) for monitoring and controlling effort. VMS data offer a cheap and well -established way to
collect information on the duration and location of a fishing trip (Bastardie et al., 2010; Hintzen et

al.,, 2012). VMS can distinguish between fishing time and steaming time, and many additional

useful effo rt descriptors can be inferred under some assumptio ns (Needle and Catarino, 2011,
Russo et al., 2011; Russo, Parisi and Cataudella, 2011). AIS (Automatic Identification System)

can also be used to complement that knowledge (Russo et al., 2016). These spatio -temporal
effort data offer thus a very promising alternative to logbooks for monitoring and controlling
fishing effort under the effort regime. This is further reinforced if VMS data are to be collected

from all vessels and not only those above 12m, as proposed in the 2018 EC proposal on Control

Regulati on.

3.1.11 Defining the metrics and units  to measure nominal  fishing effort

Nominal fishing effort describes the resources allocated to fishing, which can be expressed in
different angles and using different units: such as time (days or hou rs fished), capital ( number of
vessel days, length or horsepower of vessel) , labour (number of person hours or number of crew)

or gear (mesh size or number of hooks). However information on hours fished or technical
specification on the number, dimension and sweeping/soaking t ime of fishing gears is largely
missing and cannot be used for monitoring.

The most common and available measure of time -related effort will thus be expressed in days
fished, following the specification of logbooks where a logbook sheet must be filled -in for each
day where a fishing gear is deployed.

However, fishing days alone are poor descriptors of the actual catching power of a vessel, due to

large differences across vessel size and types. A number of studies have thus been performed to

assess alterna tive measurable metrics of effort that would capture some these differences
(McCluskey and Lewison, 2008) . Some earlier research have found some correlation between the
fishing power of a vessel and its engine size (Watson et al. 2000, 2006; Marchal et al. 2002)

More recently, (Bell, Watson and Ye, 2017) correlated the average number of days fished by
vessel with vessel length or GT and gear type for a number of fleets, and applied these
correlations to the world wide fleet register to reconstruct a global time series of days fished since

1950.

Additionally, a direct issue in the case of in the European Western Mediterranean is that most
trips are daily trips. They thus all count as one fishing day, whereas the available information
described in section 0 shows that during a day at sea, the real number of hours exerting effective

fishing operations may vary dramatically across fle ets, not least due to differences in legislation
between countries . The risk of fishing trips become longer  (more hours fished in a day) in case of
restrictive effort regime, and its impact on fishing mortality cannot be fully assessed here. But

this shoul d be monitored when the effort regime is implemented.

In the Baltic Sea, EU fishing effort limitation were expressed in days at sea. In the North Sea and
Atlantic, EU fishing effort limitation were expressed in kWdays, i.e. fishing days by vessel
weighted by the kW of its engine power. This measure of kW*days prevents vessels maintaining
catch levels through i  ncreases in vessel engine power without penalties

Care must be given to the calculation of the metric. Once a baseline of effort is established the
methodology for calculating the effort must be kept the same. This is especially relevant to the

days at sea. If the days at sea measure is rounded up to whole days for the baseline this should

remain the approach thereafter. The ability to interpret the d ays at sea measure, especially how
to apportion between multiple gears and/or areas within a single trip can lead to considerably

different results for a given fishing trip scenario, as was demonstrated at a workshop on
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transversal variables  “*. A follow -up workshop ° proposed a standard approach for days at sea
(and fishing days) calculations and produced a package ® that performs the calculations on typical
logbook derived data . It would be possible to apply the package for calculation of days at sea by

any vessels falling under the remit of the western Mediterranean effort regime.

This issue is relevant for the question of defining the unit for the baseline discussed in ToR 2.

3.1.12 Relationship between  nominal fishing effort and fishing mortality

The manageme nt objective is expressed in terms of fishing mortality, which measures a form of
ratio between the catches of the fisheries and the abundance of the stock. Replacing this with

effort would imply having a predictable relationship between fishing effort (E) and fishing
mortality (F), linked with each other by the catchability coefficient q (F=gE). E is here to be
defined and measured in the units where it will be actually controlled and managed, as this is by
regulating this metric that effects on fishing mo rtality are intended.

E and F are linked with each other at minima, in the sense that if there is no fishing at all (E=0),
then there is no fishing mortality (F=0).

Beyond that, the relationship can take many different forms (Figure 3.2). A linear relationship
would imply that catchability is constant regardless of stock abundance , and that catches per unit
of effort (U) fluctuate proportionally to stock biomass ( u=qgB) .

A log-shaped relationship would mean that catchability is no t constant, typically that catchability

can increase at low stock size in order to maintain high catches and CPUE (U=gB ).

A

v

E

Figure 3.2. relationship between fishing effort and fishing mortality un der diffe rent catchability assumptions

More often though, the relationship can remain very unclear, especially in overfishing states
where both fishing effort and fishing mortality is high, and it is necessary to have contrasts in the

4 REPORT ON THE WORKSHOP ON TRANSVERSAL VARIABLES (Linking economic and biological effort data
(call) design). 2015 i 80 pp. EUR27153; doi: 10.2788/385049

® Castro Ribeiro, C., Holmes, S., Scott, F., Berkenhagen, J., Demaneche, S., Prist a, N., Reis, D., Reilly, T., Andriukaitiene, J., Aquilina, M.,
Avdi | Mravl j e, E. ., Calvo Santos, A, Charilaou, c., Dal skov, J,M, Davidi
Jakovleva, I. Kuzebski, E., Ozernaja, O., Pinnelo, D., Thasiti s, ., Verlé, K., Vitarnen, J., Wéjcik, |..Report of the 2nd Workshop on
Transversal Variables. Nicosia, Cyprus. 22 -26 February 2016. ADCF ad  -hoc workshop. 109pp.EUR 27897; doi 10.2788/042271.

6 Finlay Scott, Nuno Prista and Thomas Reilly (2016). fecR: F ishing Effort Calculator in R. R package version 0.0.1.
https://CRAN.R  -project.org/package=fecR
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time series of F and E (i.e. historical data where F and effort have both been high and low over
time) in order to understand when the relationship is somehow linear and when it is not.

A study by (Fernandes and Cook, 2013) on 57 ICES stocks showed for example some interesting
relati onships appearing in the most recent years where both fishing effort (expressed in kWdays)
and fishing mortality had reduced significantly compared to the previous decade, during which no

obvious relationship was apparent. ( Figure 3.3).
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Figure 3.3. 2002 -2011 Relationships between Fishing Effort and the Mean Difference in Exploitation Rate

Relative to Fmsy for 57 ICES stocks (A) pelagic fishing gear and species (herring, mackerel, sprat, horse
mackerel), (B) demersal fishing gear (bottom trawls, o tter trawls, seine nets, drift nets) and species
(haddock, whiting, hake, saithe, Norway pout), (C) beam trawls and flatfish (plaice, sole, megrim, halibut),

and (D) demersal fishing gear a nd for cod stocks (Fernandes and Cook, 2013)

In contrast, a similar study performed for the Mediterranean stocks where there are only limited
variability in the recent time series of F and E did not show any significant relationship (Cardinale,
Osio and Sc arcella, 2017).

This issue is further investigated in the ToR 4 of this report.

Another difficulty when relating nominal effort to fishing mortality is that boats with the same

capacity exerting the same number of days at sea but using different gears or o perating in
different grounds are expected to produce quite different effects on the stocks. The impact of

each fishing effort measure can be very different in different grounds as catchabiity may show

important differences, depending both on the efficienc y of the gear but also the availability of the
resource in the area.

Many Mediterranean fisheries use bottom trawl nets targeting different species assemblages over
areas and seasons. The use of overall effort of the whole fleet can thus be misleading if used
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directly as an indicator of the fishing pressure exerted on any single stock or fish assemblage,

since the fractions of the overall amount of effort which is directed to each target might be quite

different. A disaggregation of the fleets by targets m akes effort quantification more useful for

management purposes as it may explain better any observed change in the stockds
such the separation of effort across different metiers within the overall effort by fleet shall be

investigated. Data by m etier were not analysed during this working group, but additional analyses

could be conducted when the combined fleet -metier FDI dataset is available in the second half of
2018.
3.1.13 Nominal and effective fishing effort, skipper effect and technical
creep

Part of the difficulty in identifying a meaningful relationship between fishing effort and fishing

mortality lies also in the differen ce between the nominal and the effective fishing effort. As
mentioned above, t he nominal effort is the measurable quantity of fishing effort in terms of e.g.

days/hours at sea or number of nets/pots etc. The effective effort is the unmeasurable quantity

defining the actual impact that the this fishing effort truly has on the fish stocks. The effective

effort differs from the nom inal effort because two equal units of effort (e.g. one fishing day) will

have two different impacts, not only between different fleets, metiers and gears, but also

between two fishers with the same type of vessel, and between two fishing trips of the same

vessel. This difference in effectiveness is included in

There has been considerable research done in order to improve the quantification of the fishing

power and thus of effective fishing effort, in particular in relation with the need to derive true

indices in abundance for the assessment of stocks where no fisheries -independent survey data

are available, like in the tuna fisheries (Maunder and Punt, 2004). But extensive analyses have

also been performed in Europe in relat ion with the fishing effort regimes. These analyses try to

explain some of the variance in the CPUE of individual vessels and trips, by the use of additional

measurable and quantifiable variables, and thus reduce the weight of unexplained variability

commonl vy referred t o as Askipper effecto. For exampl e
measurable indices of spati al di versity within a trip
behaviour and its ability to locate high densities. Similarly, (Rijnsdorp, Da an and Dekker, 2006;

Quirijns, Poos and Rijnsdorp, 2008; Tidd, 2013) measured differences in targeting behaviour in

the beam trawl flatfish fishery linked to the spatio -temporal distribution of the various stocks, fuel

costs and quota availability.

Studie s were also conducted to measure the impact of the technical specifications of the gears,

though using data usually not available in standard logbooks data. For example, both (Marchal et

al., 2007) and (Mahévas et al., 2011) collected through interviews ad ditional information on e.g.

gear type, groundrope type, length of net used per day, headline length, crew size, weight of

otter board, number of winch or net drums etc. They observed a sometimes very strong

explanatory effect of these additional variables on the relationship between fishing effort and

fishing mortality, explaining a | arge part of the fAski
relate some of the improvement of fishing power over time to the uptake of groundbreaking

electronic techn ology such as GPS, sonars and computers in the 80s and 90s. The role of

technological development is meant to play an important role in changes in fishing power over

ti me, a phenomenon called Atechnol ogical creepobe (Ei g
around 3% per year in average, while (Damalas, Maravelias and Kavadas, 2014) estimated this

to vary by species and be up to 6% per year in the greek waters. (Pauly and Palomares, 2010)

noted though that this average creep results most likely from a comb ination of many years with

slow improvements and a few years with rapid increases following the appearance of a new

technology ( Figure 3.4).
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Figure 3.4 simulation of increase in f ishing power over a 50 years period consisting of a mixture of
background rates (C=1 -2%) and rapid increases (5%) due to technological innovation (Pauly and
Palomares, 2010).

Both aspects described above (measurable factors affecting the differences betwe en CPUE and
technical creep ) are investigated further in the context of the Mediterranean Sea in the ToR 3.
3.114 Overcapitalisation, i nput Ssubstitution

hyperstability

All the words above refer to the same central concept with fishing e ffort regime, which is that
fishers will naturally tend to look for ways to counteract the effort limitation through additional
investment in equipment and increased catchability (Ahyper st aoidér totmaibtgin their
overall catch level. A typical ef f ect i's what is referred to as f#finpu
when some types of inputs are regulated (e.g. number of fishing days, motor horsepower, vessel

size, mesh size), then fishers might tweak the non -regulated inputs in order to achieve the same
catch efficiency (for example by increasing the numbers of hours fishing per day, the trawling

speed, the vessel width or the number of mesh in the trawl circumference etc). Another

substitution  effect that can be observed, is the tendency for vesse Is to adapt into the lest
regulated categories, even if that can lead to a decrease in fishing efficiency. A common example

is what happens with coastal closed areas. Typically, if some areas are closed to large vessels,

e.g. vessels above 12m, then a larg e fleet of vessels with a length of 11.99m will develop. Such

effects have been for example observed in the English Channel (Pascoe and Robinson, 1998) and

in North Sea Plaice Box (Beare et al., 2013) or in the Australia's banana prawn fishery (Kompas

etal., 2004).

In the EU Cod recovery plana, it was also observed that vessels switched from cod -targeting large
mesh size trawls to Nephrops  -targeting small mesh size trawls, whose effort that was reduced

less severely. This had the perverse and unintended ¢ onsequence of increasing bycatches and
discards of small cod.  (Kraak etal. ,2013) .

Effort regimes are thu s in fisheries economics generally characterized as inefficient, with an
incentive structure leading to overcapitalisation (FAO 2016). Seminal papers, as Squires (1987),

Kompas et al. (2004), or Da Rocha et al (2016) in the Mediterranean, show that policie s based on
input control lead then to a fishery with more fishing firms with lower productivity, and
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overcapitalization. The source of this overcapacity is based on the existence of imperfect
markets: fishers do not have a secured market to insure the risk derived from the variability
induced by natural fluctuations and management constraints. They cannot judge what the future

will hold so they invest in some kind of insurance to minimize the risks. In this situation, the less

productive vessels stay in the fishery as inactive or partly active fleets, just paying the idling
costs to wait for better times, which reduces the average productivity of the fleet. The result of

input controls, will be that more vessels with reduced efficiency are required to achiev e the same
biological targets, compared to non -distortionary instruments limiting the catch/landings (i.e

ITQs). This all implies an overcapitalized fleet.

This overcapitalisation can be a threat to stock recovery, as there is a risk that when stocks
incre ase after the substantial reduction of the effort of the active fleets, this idle overcapacity can

become active again and bring stocks back to their overfishing states, thus jeopardising the
benefits expected to the active fleet.

3.1.15 Summary: effort regime vs. TAC regime

The topic of TAC vs. effort management is not new, and has been discussed in many places of the

world where the collection of fisheries data is uncertain. FAO held a workshop on that topic in

2012, the proceedings of which provides a very us eful summary of the pros and cons of both
systems mainly in a right  -based context with effort - or catch - based fishing rights allocated to
groups of or individual users (Squires, 2016). A number of other synthetic reviews on the topic

exist

The workshop f ound that effort  rights -based management might be more effective at managing
fishing mortality where uncertainty in catch data and thus in biomass and TAC estimates is more
important than uncertainty in the estimates of the catchability coefficient.

Howev er, effort rights -based management creates incentives to maximize revenue and catch,

and in the process creates incentives to expand input use and costs (overcapitalisation). Thus,

effort management requires continued monitoring and adjustment in the Total Alloawable Effort
(TAE) and capacity to counter ongoing increases in fishing power.

Conversely, catch rights -based management generates stronger incentives to reduce effort and
costs as well as increase price and, thereby, revenues through improved qu ality or smoothing out
seasonality of production. But catch rights -based management requires monitoring of the
population and catches, control of catches, and dealing with catches beyond quotas.

In a narrow economic sense, the workshop concluded that catch rights are superior, but once the
costs of research to improve stock assessments and the associated risks of determining the quota

and costs of monitoring, control, surveillance, and enforcement are taken into consideration, the

choice between the two for ~ ms of management becomes more complex and less clear. The results
will be case specific.

Because of the pros and cons of both management regimes, h ybrid systems of both catch and
effort are increasingly employed to manage marine fisheries in order to capt ure the advantages of
both approaches, with one approach forming the dominant management system and the second

one serving as a complement to achiev e the objectives of the first. In the Mediterranean context,
this would imply regulating effort, but keep mo nitoring that catches decrease accordingly in order

to achieve reductions in fishing mortality. If effort decreases but not catches, this would mean

that fishers have compensated through increased fishing efficiency.
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4 TOR 2: MAIN CHARACTERISTICS OF THE TR AWL FISHING FLEET

This section presents the work done to address the ToR. A key outcome of this work though is

that the data set available to STECF was incomplete. The baseline presented here can thus only

be considered to be preliminary, and the data will need to be revised by Member States before
the baseline can be considered robust

Data source s

When discussing the best approach to describe 6main der
fact that fisheries are driven by economic factors. As such dat a on landings values as well as

weight should ideally be considered. Moreover, experts agreed that to describe fisheries in terms

of species and catch composition, data on all species caught is required.

Two data sources were available to experts during E WG18 09:
A DCF Mediterranean data call with effort data (2017)
A STECF data call for economic and transversal data (2017)

Both data sources have inherent limitations. Whilst the DCF Mediterranean data call contains

information on fisheries at metier level, it does not contain data on landing weight and landings
value . The STECF data call for economic and transversal data from 2002 to 2008 were collected

at supra region level, that is aggregating values from GSA1l -2-5-6-7-8-9-10-11, and landings
data from som e GSA were not reported at metier level. The experts therefore decided to retrieve

the information from the economic and transversal dataset, but restricted to the period 2008 -
2016.

An exploratory analysis revealed several problems with the data submitted by Member States in
response to the economic and transversal data calll (Figure 4.1).
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Figure 4.1: Results of preliminary analysis of the datasets used. The three p lots show the distribution of
information required to address TOR 2 across Member State along the period considered (2008 -2016).

The information contained in both datasets showed limitations that, beside the lack of data, are
mainly related to: i) differe nt levels of aggregation and/or ii) low accuracy in the definition of the

areas or of the fishery from which the data come from. The most important problems found in the

considered dataset are:

1 All economic variables  reported in the economic and transversa | data call for GSA1 -5-6 are
aggregated together . The EWG decided to also aggregate effort and landings to provide a
description of bottom trawl fisheries of these areas. Furthermore, lack of specification of
landings by gear make it impossible to distingu ish landings coming from bottom trawlers
from other gears categorised to the same fishing technique. This is because landings data
for these areas refer only to gear type ANot Knowno
estimate the LPUESs for species la  nded by bottom trawling fisheries in these areas.

9 Data on fleet capacity, employment and energy consumption are not available for GSA8

Effort data in GSA 7 -8 are not available for the years 2010 -2013 making estimation of a
complete time series for LPUEsi  mpossible.

9 Data on net profit are only available at country level for the entire Mediterranean area . For
Spain and France all data can be allocated to the Western Med, but not for Italy where
data are mixed between several Mediterranean regions. Therefore , data for ltaly forasub -
set of the areas fished by the national fleet (GSA9 -1-11) are not available.

The proposed effort management regime has two geographical units, each consisting of several
GSAs. Data from GSA1 -5-6-7 were flagged as rfhose raimeGSA® -9wiB-i11 & t

Afeasterno. Under the proposed effort scheme the DCF ve
and VL0612 are merged into a category VL0012, while the other segments considered are the

standard DCF categories VL1218, VL1824 and VL244 0.

Since effort data are specified at gear level, the experts decided first to select all fishing gear

belonging to the DTS fishing technic (6Demersal trawl
distinguish bottom trawling gears from the other gears ’. Bottom trawling gears (OTB, OTT, PTB,

TBB) were flagged as ABOTTOM_TRAWLERSO, whiTaee 41the ot her
gears belonging to these two categories are listed by country. Taking in account the problem

regardin g landing data from GSA 1  -5-6 described above, when possible the same approach used

to differentiate effort from different gears was used also for landings data. Considering only the

bottom trawl gears, the total number of species landed are 271. The EWG 1 8 09 decided to
distinguish landings data of the target species (MUT, HKE, DPS, NEP, ARA, ARS), that is those

defining bottom trawling fisheries in the Western Mediterranean, from the other species landed by

these fisheries. Landings weight, landings value and LPUE of the target species were reported at
species levels, while all other species (a total number of 265) were aggregate using the code

Aot her 0. Fhe6rthe &bty to join landings and effort by gear type, made it impossible to

estimate LPUE for the bottom trawling fisheries in the GSAs of the western management unit.

Figure 4.2 show results from the explorative analysis and illustrates the differences in availability

of data and the aggregation level of landings an d effort data.

EWG18 09 decided to restrict the analysis to the years 2013 and 2015 to identify the most
important features of the fisheries subject to effort regime controls because landings data for all

MS was only available for these years. Baseline in formation regarding the demersal fishery were
provided as mean values of the considered variable during this period.

" Because of a dominance criterion used in defining fishing technique, non -trawl gear effort and landings can be recorded
under the DTS fishing technique code.
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Table 4.1: list of fishing gear present in the effort data

ESP BOTTOM_TRAWLERSB OTHERS DRB|FRA BOTTOM_TRAWLERSB OTHERS NK [ITA BOTTOM_TRAWLERSB OTHERS GTR
ESP BOTTOM_TRAWLERSB OTHERS FPO|FRA  BOTTOM_TRAWLERHT OTHERS OTM|ITA OTHERS LLS
ESP BOTTOM_TRAWLERST OTHERS GNS|FRA OTHERS GTR|ITA OTHERS LLD
ESP BOTTOM_TRAWLERBB OTHERS GTR|FRA OTHERS LHP |ITA OTHERS SB
ESP OTHERS LLD |FRA OTHERS LTL [ITA OTHERS GNS
ESP OTHERS LLS ITA OTHERS PS
ESP OTHERS MIS ITA OTHERS NO
ESP OTHERS NK ITA OTHERS OT™M
ESP OTHERS NO
ESP OTHERS OT™M
ESP OTHERS PS
ESP OTHERS DRH
ESP OTHERS LHP
ESP OTHERS SV
ESP OTHERS FYK
ESP OTHERS GTN
ESP OTHERS LTL
ESP OTHERS GND|
ESP OTHERS GNC|

Abundance of records Abundance of records

across gear in Landings dataset across gear in Effort dataset
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Figure 4.2: Abundance of records in Landings and Effort dataset by gear and fleet segment in the
MS involved in the effort regime control.

Final dataset used by EWG 18 -09

When discussing the best approach to constructing the baseline data set required to describe
demersal fisheries in the western Mediterranean, the EWG decided to provide the required
variables at the most disaggregate level possible, using a codification that allows data to be
aggregated to the level required by the e ffort regime.
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Because of the differences in aggregation levels and lack of specification in the dataset analysed,

the number of records contained in the final dataset were different across the variables
considered. In each table, the records represent the combination of country, management unit,
GSA, year, fishing technique and gear (when it was available).

The following table were created to store the information required:

1 Vessels_number . number of active vessels at fishing technique level. Each record i s a
combination of Management unit, Country, Area (GSA), Fishing technique, Fleet segment
(FLS) and Year.

1 GT. Gross tonnage of the active vessels. Records are a combination of Management unit,
Country, Area (GSA), Fishing technique, Fleet segment (FLS) and Year.

1 Kw . Engine power of active vessels. Each record is a combination of Management unit,
Country, Area (GSA), Fishing technique, Fleet segment (FLS) and Year.

1 Fishing_days . Number of fishing days. Each record is a combination of Management unit,
Country , Area (GSA), Fishing technique, Fleet segment (FLS), Gear and Year.

i Days_at sea . Number of fishing days at sea. Each record is a combination of
Management unit, Country, Area (GSA), Fishing technique, Fleet segment (FLS), Gear and
Year.

1 Encons . Total ener gy consumption (Litres). Each record is a combination of Management
unit, Country, Area (GSA), Fishing technique, Fleet segment (FLS), Gear, Species and
Year.

1 Employ . Total number of employees and the correspondence in fulltime equivalent. Each
record is a combination of Management unit, Country, Area (GSA), Fishing technique, Fleet
segment (FLS), Gear, Species and Year.

1 Landing_weight : Total weight (Kg) of each species landed. Each record is a combination
of Management unit, Country, Area (GSA), Fishing t echnique, Fleet segment (FLS), Gear,
Species and Year.

1 Landing_value . Tot al value (0) of each species | anded.
Management unit, Country, Area (GSA), Fishing technique, Fleet segment (FLS), Gear,
Species and Year.

1 LPUE. The ratio between total landings weight and total effort of each species landed.
Value used for the estimation of LPUE are obtained from table s Landing_weight and
Effort for a total of 1073 records. Each record is a combination of Management unit,

Country, Area (GS A), Fishing technique, Fleet segment (FLS), Gear, Species and Year.
This table consider all records that have matching values in in Landings_weight and Effort

1 LPUE_raw . The ratio between Total landings weight and effort of each species landed.
Value used f or the estimation of LPUE are obtained from a combination of left and right
joins between table Landing_weight and Landing_value for a total of 2011 records.
Each record is a combination of Management unit, Country, Area (GSA), Fishing technique,
Fleet seg ment (FLS), Gear, Species and Year. This table considers all records present in
both tables, that is also those records present in one table only and do not have a
matching in the other.

1 Economic_dependency(%)_gsa . The ratio between the value of each speci es and the
total value of landings. Each record is a combination of Management unit, Country, Area
(GSA), Fishing technique, Fleet segment (FLS), Gear, Species and Year.

1 Economic_dependency(%) M anUnit . The ratio between the value of each species and
the to tal value of landings obtained from the aggregation of landings value by GSAs of the
same management unit (Western/Eastern) . Each record is a combination of Management
unit, Country, Fishing technique, Fleet segment (FLS), Gear, Species and Year.
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1 Income_Co sts . All variables required to estimate total incomes and total expenditures.
Each record is a combination of Country, Fleet segment (FLS) and Year.

Description of demersal fisheries in the western Mediterranean by GSA (Average 2013 -
2015)

The description  below is based on the current dataset used by EWG 18 -09. It would need to be
updated when the gaps and inconsistencies flagged in section 0 are addressed.

411 GSA1-5-6

According to the most recent available data, Table 2 repor ts the main features of trawl fisheries in
these areas. In the period 2013 -2015, 644 vessels, on average, were involved in demersal
fisheries in these areas. This fleet was mostly composed by the segments VL1824 (50%),
followed by VL1218 and VL2440, while VL0012 was present with a low number of vessels.

Landings in GSA1 -5-6 are obtained selecting only gears belonging to the DTS fishing technique.
Since landing data for GSA1 -5-6 are reported without the specification of the gear but with the

code thatcor espond to finot knowno gear it was not permsvdi bl e
gear included under the DTS code. Taking in account this problem and considering only the 6
target species, the most landed species is Merluccius merluccius  (HKE), followed b y Mullus

barbatus  (MUT), Aristeus antennatus (ARA), Parapenaeus longirostris (DPS), Nephrops
norvegicus (NEP) and Aristaeomorpha foliaceae (ARS) ( Figure 4.3A). Considering the total value

of landings, the most valuable species is Aristeus antennatus (ARA), followed by  Merluccius
merluccius (HKE), Parapenaeus longirostris (DPS), Nephrops norvegicus  (NEP), Mullus barbatus
(MUT) and Aristaeomorpha foliaceae (ARS) ( Figure 4.3B). In the considered period (2013 -2015),

target species represent 36.7% of total landings value overall; by length category 49.6% and
57.3% of total landing value of VL1218 and VL1824 respectively, and 65% of total landings value
of VL2440 ( Figure 4.3C).

Table 4.2: Main features of trawl fisheries in GSA1 -5-6. The values reported represent

the average values during the period 2013 -2015
Country Spain
Fleet segment VL0012 VL1218 VL1824 VL2440
Number of active vessel s | (#) 21 158 322 143
Vessel tonnage (thousand GT) 0.17 3.97 19.66 14.11
Engine power (thousand kW) 0.76 12.07 59.70 45.34
Employed (person) 50.75 574.58 1261.16 702.76
FTE #) 42.80 529.37 1166.85 645.84
Effort (fishing days) 1679.67 22220.00 44343.67 21734.00
Landing weight (tonne) 303.42 3704.56 10177.30 5643.38
Landing value (million af118 15.91 62.83 36.51
Energy consumption (thousand litre) 508.88 11414.40 44842.59 29231.56
Consumption per day (litre/day at sea) 144.01 383.45 687.54 985.60
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Figure 4.3: A) Mean landing weight by species during the 2013 -2015. B) Total landings value by
species during the period 2013 -2015. C) Economic dependency of demersal fishery by species.

The categorrdy rfioprheesent the mean value of the total
the 6 target species.

412 GSAO07
According to the most recent available data, Table 3 reports the main features of trawl fisheries in
GSAQ7. This area is exploited by two nation al fleets (Spain and France). However, except for

effort and landings, Spanish data regarding all economic variables are not available. In the period
2013 - 2015, 61 vessels from the French fleet, on average, were involved in demersal fisheries in
this area. This fleet was mostly composed by the segments VL1824 and VL2440 that together
account for more than 90% of the vessels, while there were few vessels from the VL0012 and
VL1218 categories.

Considering the target species, the most landed species is Merluc cius merluccius (HKE) while
Mullus barbatus (MUT), Parapenaeus longirostris (DPS) and Nephrops norvegicus (NEP)
represent, on average, a very low portion of the total landings weight. Aristeus antennatus  (ARA)
and Aristaeomorpha foliaceae (ARS) are complet ely absent from landings ( Figure 4.4A).
Reflecting the pattern of landings weight, the most valuable species is Merluccius merluccius
(HKE) while the economic value of other target species are negligible ( Figure 4.4B). In the

considered period (2013 -2015), target species represent 3% of total landings value in vessel
length segment VL0012, about 99% and 20% of total landing value of VL1218 and VL1824
respectively, and 24% of total landing value of VL2440 (Figure 4.4C).
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