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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 ï10. The Commission may 

consult the group on any matter relating to marine and fisheries biology, fishing  gear technology, 

fisheries economics, fisheries governance, ecosystem effects of fisheries, aquaculture or similar 

disciplines.  

 

This report is the third expert working group (EWG) report dealing with methods for developing 

the fishing effort regime for demersal fisheries in western Mediterranean Sea, after EWG 18 -09 

and 18 -13. The group was requested to select the most appropriate model(s) to carry out a 

mixed - fisheries advice for the western Mediterranean demersal fisheries, and to analyse the 

ability o f the model(s) to be compatible with the latest single -stock scientific advice provided for 

western Mediterranean demersal stocks Finally, the group was requested to discuss and suggest 

possible mixed - fisheries scenarios and type of results for future deve lopments.  

 

The EWG reviewed 8 different models, of different complexity levels and covering different GSAs 

and EMUs. For EMU2 (East side of Western Med, which mainly includes fisheries from one single 

Member State), 3 models were presented, which are full y parameterised and operational. The 

situation is more challenging in EMU1 (West side of Western Med, which covers fisheries from two 

Member States), where five models were presented but none of them is directly operational at 

the scale of the EMU. Progres ses were reached during the EWG, but further intersessional work, 

involving scientists from the two Member States, is necessary before reaching the desired level of 

completion for the evaluation of management scenarios.  

During the EWG, all models presente d were updated to the most recent information available. 

Where possible, short - term forecasts were run, assuming a reduction in fishing effort in 2019 

equivalent to the reduction necessary to achieve the target F (Fmsy, proxy F01). For all models, 

the aggr egated results of the short term forecast were largely similar between the single -stock 

and the mixed - fisheries models. Then most models were able to run the basic MAP scenario of a 

gradual reduction of fishing effort between 2020 and 2024. Several alterna tive runs and model 

capabilities were discussed.  

Finally, the EWG discussed a number of remaining issues and gaps that are important in relation 

to the scientific support to the MAP, and agreed on some future work.  
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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES (STECF) -  

Methods for developing fishing effort regime for demersal fisheries in Western 

Mediterranean  ï Part III  (STECF - 19 - 01)  

 

Background provided by the Commission  

 

TERMS OF REFERENCE  

 

As a follow -up of the STECF Expert Working Grou p 18 -13 (October 2018, Copenhagen), the group 

is requested to:  

 

TOR 1.   Select the most appropriate model(s) to carry out a mixed - fisheries advice for the 

western Mediterranean demersal fisheries. It should be taken into account the analyses done in 

the STECF Report 18 -13 , the coverage in terms of stocks and fleets segments at the scale of the 

multi -annual plan and the availability of data requirements.  

 

TOR 2.  Analyse the ability of the model(s) to be compatible with the latest scientific advice 

provid ed for western Mediterranean demersal stocks in the STECF Report 18 -12 . The group 

should also make any appropriate comments and recommendations to the stock assessmentsô 

group in order to ensure adequacy of the single -stock advice and the mixed - fisheries model(s).  

 

TOR 3.  Discuss and suggest possible mixed - fisheries scenarios and type of results 

displayed to be tested at the STECF EWG 19 -14 concerning the multi -annual plan.  

 

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  

 

EWG 19 -01 was held in Barcelona, Spain, from 18 to 22 March 2019. The EWG was a follow -up of 

the EWG 18 -09 held in June 2018 and the EWG 18 -13 held in October 2018.  

As the EWG 19 -01 took place the week before the STECF plenary, the EWG report was not 

finalised. The STECF commented on a draft version of the report and the presentation and 

discussion held at the STECF plenary. The EWG had  the following TORs:  

TOR 1. Select the most appropriate model(s) to carry out a mixed - fisheries advice for the western 

Mediterranean demersal fisheries. It should be taken into account the analyses done in the STECF 

Report 18 -13, the coverage in terms of s tocks and fleets segments at the scale of the multi -

annual plan and the availability of data requirements.  

TOR 2. Analyse the ability of the model(s) to be compatible with the latest scientific advice 

provided for western Mediterranean demersal stocks in t he STECF Report 18 -12. The group 

should also make any appropriate comments and recommendations to the stock assessmentsô 

group in order to ensure adequacy of the single -stock advice and the mixed - fisheries model(s).  

TOR 3. Discuss and suggest possible mixe d- fisheries scenarios and type of results displayed to be 

tested at the STECF EWG 19 -14 concerning the multi -annual plan.  

 

STECF comments  

 

STECF notes that the EWG 19 -01 is part of the roadmap defined by the STECF (PLEN 18 -03) in 

2018 and the TORs or this EWG responds to this roadmap. They have been fully covered by the 

EWG. 

STECF notes that, as required by the TORs, several models were tested in the EWG 19 -01. These 

models can be categorized in terms of the model scale and complexity (fleet -based models wi th a 

simple annual setting, models adding more complex features and models with finer time -spatial 



 

11  11  

scale) and the Effort Management Unit (EMU) in which they are to be applied (EMU 1 including 

GSAs 1, 2, 5, 6 and 7 and EMU 2 including GSAs 8 to 11). STECF n otes that both EMUs had a 

model of each scale presented, although not all at the same readiness level to perform the 

simulations required. However, it should be further noted that none of the models cover GSA 1 

(Alboran Sea) and GSA 5 (Balearic Islands).  

STECF notes that almost all the models are compatible with the stock assessments provided by 

the EWG 18 -12, in the sense that they are able to replicate the short - term forecast for hake 

performed in the EWG 18 -12. STECF further notes that these short - term projections require some 

working assumptions to be made, although STECF agrees with the EWG that the compatibility is 

sufficient to perform further mid - term projections.  

 

STECF notes that for EMU2, the BEMTOOL model is almost ready for performing simulatio ns of 

different scenarios. However, in the EWG 19 -01 report the results presented did not include 

confidence intervals.  

STECF also notes that results from BEMTOOL could be additionally supported by the outputs 

obtained from the SMART model. This last model  can simulate effort reallocation following a 

reduction in effort within the historical fishing areas, and therefore, evaluate fishing mortality 

reductions after fleets have spatially reallocated their fishing effort. STECF notes that although 

the results of this model are still preliminary, they showed signs of hyperstability, that is, that 

effort can be reallocated to maintain similar levels of fishing mortality and economic performance.  

For EMU 1 STECF notes that the work is more preliminary. However, ST ECF also notes that three 

candidate models were identified by the EWG (FLBEIA, FLASHER and IAM) although the 

development of the application of these three models to cover the entire EMU 1 is still preliminary 

and therefore the simulations provided in the E WG 19 -01 have to be considered with caution.  

STECF notes that the MEFISTO and ISIS -FISH models are not likely to be retained for further 

simulations in the frame of the demersal fisheries Western Mediterranean MAP due to the existing 

trade off among their complexity and the value added from more ñsimpleò settings. 

STECF notes that there is a problem on how to differentiate in the simulations the two types of 

activities foreseen in the plan, i.e. the mixed demersal metier and the deep -sea shrimp metier. 

Thes e two métiers are not well identified in the current datasets available.  

STECF notes that some of the simulations included fishing effort regimes characteristics identified 

in EWG 18 -13 and EWG 18 -09 such as hyperstability and technology creep.  

STECF notes  that while the effort baseline is clearly defined in the MAP (2015 -2017 fishing days), 

the value of this baseline in terms of actual number of days are not provided yet. STECF further 

notes that these absolute values might differ depending on how the trip  data (e.g. logbooks) are 

being computed and aggregated by different people or for different purposes in different 

databases.  

Finally, STECF notes that EWG 19 -01 also discussed on how to present the results. The EWG 

discussed two main approaches: the first  approach is a web -based results -display app, where the 

user can select the indicator(s) to be displayed and the scenarios to be compared. The second 

approach is a multi - criteria approach in where each dimension (biological, economic and social) is 

weighte d and a utility metric calculated based on these weights and the utility functional form 

itself. However, the value of this single metric is dependent on how the weights are selected and 

on the form of the utility function (additive, multiplicative, Rawls,  max -min,é). 

 

STECF conclusions  

 

STECF concludes that EWG 19 -01 proved the capacity of the models tested to produce a bio -

economic assessment of different scenarios in the frame of the demersal fisheries West Med MAP. 

STECF also concludes that models diffe r in the readiness level to produce results and that those 

models to be used in the EMU 2 are at a more advanced readiness level than those to be used in 

EMU 1.  

STECF concludes that given that the MAP only applies to trawlers, there is a potential risk of effort 

being transferred from trawlers to those gears not covered by the plan (i.e. gillnetters). This can 

cause that fishing mortality remains high under regulated effort reduction. Furthermore, due to 

the different overall selectivity a change in the pro ductivity of the stocks could occur in this case, 

which will require new calculations of reference points such as FMSY. STECF also concludes that 
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even if this effort shifting does not occur, gears not covered by the plan will be clearly 

advantaged. These g ears are likely to obtain higher catches benefited from the higher future 

stock abundance. These higher landings of the gear not covered by the plan could affect the 

market prices and outweigh, at least partially, the likely higher prices that trawlers wou ld receive 

from their lower supply to the market.  

STECF concludes that setting the correct baseline effort in terms of actual number of fishing days 

is critical for the simulations. In that sense it is important that the fleetôs productivity estimations 

or  calibrations (i.e. catchability) refer to the baseline values agreed by the Member States. 

Building on the suggestion from EWG 19 -01, STECF suggests holding a scoping meeting before 

the next EWG planned in October. Such a scoping meeting involving Member States and scientists 

would be beneficial to discuss the data issues in relation to the baseline and to agree on a set of 

scenarios for the bio -economic simulations.  

Regarding the problem of the identification of demersal mix and deep -sea shrimp métiers, S TECF 

concludes that the metier identification will require an alignment between the recommendation 

given by the DCF Métier Workshop (2018) and the definitions applied by Member States in their 

monitoring of fishing effort. In this workshop it was recommend ed to use catch composition in 

value (instead of volume) as the metric to be used if the distinction between metiers is to be 

based on target assemblage reflecting fishers intentions. .  

STECF encourages that, when possible, final results should include unc ertainty of estimates, 

considering the uncertainty of both the stock assessment and of the projections.  

Regarding the display of the results, STECF concludes that the multi -criteria approach proposed 

can be a step ahead, given that scenarios could be compa red using a single dimensionless metric 

(utility). However, the value of this single metric is dependent on how the weights are selected 

and on the form of the utility function. These are likely to differ according to the different 

priorities from differen t actors (Commission, Member States, NGOs, fishing firms, etc.).  
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1  I NTRODUCTION  

1.1  List of acronyms  

DTS   Demersal Trawls and Seines  

EMU  Effort Management Unit  

EWG  Expert Working Group  

MAP  Multi -Annual Management Plan  

MCDA Multi -Criteria Decision Analysis  

PGP  Vessels using polyvalent passive gears only  

 

1.1  Background  

This Expert Working Group is the third EWG dealing with methods for developing the fishing effort 

regime for demersal fisheries in western Me diterranean Sea  

 

1.2  Terms of Reference for EWG - 19 - 01  

As a follow -up of the STECF Expert Working Group 18 -13 (October 2018, Copenhagen), the group 

is requested to:  

TOR 1 .  Select the most appropriate model(s) to carry out a mixed - fisheries advice for the 

wester n Mediterranean demersal fisheries. It should be taken into account the analyses done in 

the STECF Report 18 -13 , the coverage in terms of stocks and fleets segments at the scale of the 

multi -annual plan and the availability of data requirements.  

TOR 2 .  Analyse the ability of the model(s) to be compatible with the latest scientific advice 

provided for western Mediterranean demersal stocks in the STECF Report 18 -12. The group 

should also make any appropriate comments and recommendations to the stock assessm entsô 

group in order to ensure adequacy of the single -stock advice and the mixed - fisheries model(s).  

TOR 3.  Discuss and suggest possible mixed - fisheries scenarios and type of results 

displayed to be tested at the STECF EWG 19 -14 concerning the multi -annua l plan.  

 

1.3  Main findings  

ToR1 reviewed 8 different models, of different complexity levels and covering different GSAs and 

EMUs. For EMU2 (East side of Western Med, which mainly includes fisheries from one single 

Member State), 3 models were presented, which are fully parameterised and operational. By 

operating at different levels of complexity and scale, they appear complementary, allowing them 

to test different scenarios.  

The situation is more challenging in EMU1 (West side of Western Med, which covers fish eries from 

two Member States), where five models were presented but none of them is directly operational 

at the scale of the EMU. Progresses were reached during the EWG, but further intersessional 

work, involving scientists from the two Member States, is n ecessary before reaching the desired 

level of completion for the evaluation of management scenarios.  

During the EWG, all models presented were updated to be compatible with the latest stock 

assessment data coming from STECF EWG 18 -12. Where possible, shor t - term forecasts were run, 

assuming a reduction in fishing effort in 2019 equivalent to the reduction necessary to achieve 

the target F (Fmsy, proxy F01). For all models, the aggregated results of the short term forecast 

were largely similar between the si ngle -stock and the mixed - fisheries models.  

Then most models were able to run the basic MAP scenario of a gradual reduction of fishing effort 

between 2020 and 2024. Several alternative runs and model capabilities were discussed and are 

reported in the vari ous modelsô section. Future scenarios and outcomes would be best agreed in 

discussions with MARE and Member States / stakeholders before the next meeting.  
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Finally, the EWG discussed a number of remaining issues and gaps that are important in relation 

to t he scientific support to the MAP, and agreed on some future work.   
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2  MAIN ELEMENTS OF THE W EST MED MAP  TO BE SUPPORTED BY S CIENTIFIC ADVICE  

 

2.1  MAP elements  

DG Mare focal person presented the main elements of the West Med MAP.  

 

The Commission adopted the MAP proposal on March 8 th , 2018 and the European Parliament and 

Council reached an agreement on February 4 th , 2019. The Official Journal of the EU will publish 

the regulation establishing the plan in early May 2019, and the plan will enter into force 

afterward s.  

 

Scope  

The scope is the Western Med, i.e. GSAs 1, 2, 5, 6, 7, 8, 9, 10 and 11, divided into two spatial 

units EMU (Effort Management Units).  

 

Figure 1 . MAP region. Blue= EMU1. Red: EMU2  

 

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 denomination is given below:  

Common name  Latin name  FAO 3 - letter code  

Hake  Merluc cius merluccius  HKE 

Red mullet  Mullus barbatus  MUT 

deep -water rose shrimp  Parapenaeus longirostris  DPS 

Norway lobster  Nephrops norvegicus  NEP 

giant red shrimp  Aristaeomorpha foliacea  ARS 
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blue and red shrimp  Aristeus antennatus  ARA 

 

The main target of  the plan is Maximum Sustainable Yield MSY. The plan states that ñThe target 

fishing mortality, in line with the ranges of FMSY defined in Article 2, shall be achieved on a 

progressive, incremental basis by 2020 where possible, and by 1 January 2025 at the  latest, for 

the stocks concerned, and shall be maintained thereafter within the ranges of FMSY .ò 

 

Effort limitations  

The main instrument for reaching Fmsy is the effort regime. Annual effort quotas will be set by 

the Council, starting on 1.01.2020. The main characteristics of the regime are as follows:  

¶ Effort regime applicable to all trawl vessels targeting demersal sto cks in WMed.  

¶ Two effort groups: mixed demersal fisheries; deep -shrimp fisheries.  

¶ Four sub -groups of vessels: < 12m; 12 -18m; 18 -24m; and >24m.  

¶ Effort quotas in terms of fishing days.  

¶ Fishing day is limited to 15 hours (from port to port).  

¶ Baseline: average  fishing days between 1.1.2015 and 31.12.2017  

 

Effort quotas will be managed within 16 categories across three criteria: fishing type (ñregimeò), 

fishing area (ñeffort management unit EMUò) and vessel group.  

 

 

 

Figure 2 . Fishing effort categories  
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Table 1 . Fishing effort group codes  

 

Throughout this report, the effort regime for trawls fishing for hake, red mullet, deep -water rose 

shrimp and Norway lobster is referred to as ñMixed demersal m®tierò and the ef fort regime for 

trawls fishing for giant red shrimp (ARS) and blue and red shrimp (ARA) is referred to as ñdeep-

water shrimp metierò.   

 

During the five -year transitional period, fishing effort reductions shall be as follows:  

¶ YEAR 1 (2020): 10% reduction compared to the 2015 -2017 baseline  

¶ YEAR 2-  5 (2021 ï 2024): up to 30% reduction. The effort reduction may be 

supplemented with other technical measures in order to achieve MSY by 2025.  

 

Closures  

An Annual closure is foreseen: trawl vessels are prohibited w ithin 6nm from the coast except in 

areas deeper than 100m during 3 months each year. Member States may though ask for a 

derogation and establish other closure areas provided that a reduction of at least 20% of catches 

of juveniles hake in each GSA is achie ved.  

Other closures areas shall be established two years after the entry into force (by 2021) for the 

protection of juveniles, individuals under MCRS and spawning grounds.  

 

Recreational fisheries  

Where the scientific advice indicates that recreational fis heries is having impact on the fishing 

mortality, the Council may set non -discriminatory limits for recreational fisheries.  

¶ Technical measures (under regionalisation) may be adopted.  
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¶ Where possible, Member States shall take necessary and proportionate measures for the 

monitoring and collection of data.  

 

Timeline  

After entry into force end of May 2019, the first 3 months -closure will take place between June 

and December 2019. The Commission will make its proposal on effort levels by end of October 

2019, and the effort regime will enter into force on January 1 st , 2020.  

 

2.2  Overview of the MAP coverage  

2.2.1  Percentage of MAP stocks caught by the regulated trawler fleets  

Table 2 . Percentages of landings of MAP species caught by the regulated trawler fleets 

(average values for 2015 - 2016). Percentages are calculated over the total landing per 

vessel length within one unit of management.  

VL ARA ARS DPS HKE MUT NEP GSA EMU 

VL0612 - - 1 2 29 0 

1 

1 

VL1218 3 0 5 5 7 1 

VL1824 4 0 2 3 2 1 

VL2440 3 0 1 1 0 0 

VL0612 - - - - - - 

5 
VL1218 0 0 0 2 1 0 

VL1824 3 0 0 1 1 1 

VL2440 1 0 0 1 0 0 

VL0612 1 - 10 16 37 4 

6 
VL1218 2 1 4 25 36 6 

VL1824 9 1 6 26 17 7 

VL2440 15 0 3 27 12 5 

VL0612 - - - - - - 

7 
VL1218 0 - 0 0 0 0 

VL1824 1 0 0 12 2 0 

VL2440 2 0 1 25 1 1 

VL ARA ARS DPS HKE MUT NEP GSA EMU 

VL0612 - - - 1 - 7 

8 

2 

VL1218 - - 0 0 - 1 

VL1824 - - 0 0 - 0 

VL2440 - - 0 0 - 1 

VL0612 - - 6 9 34 0 

9 
VL1218 2 1 14 10 21 4 

VL1824 2 1 19 20 24 2 

VL2440 1 0 7 7 9 2 

VL0612 - 0 19 11 17 - 

10 
VL1218 1 3 14 5 9 0 

VL1824 2 5 8 7 5 0 

VL2440 - - - - - - 

VL0612 - - - - - - 

11 
VL1218 1 1 1 5 8 0 

VL1824 0 0 0 1 2 0 

VL2440 12 20 5 29 5 3 
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Landings values by FAO Geographic Sub Area (GSA), to create dependency tables and graphs, 

were obtained from the Annual Economic Report (AER) as in STECF 18 -13. During STECF 18 -13 

dependencies were calculated also  considering species and gears not considered in the MAP. In 

this report dependencies reported in Table 2 are instead calculated only for species and gears 

(Fig. 2.2.1 and 2.2.2) considered by the MAP. Table 3 was taken from STECF 18 -12 to show the 

percent ages of landings per stock by gear.
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Figure 3  Total landings per GSA, gear, country and year within EMU 1  
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Figure 4 . Total landings per GSA, gear and year within EMU 2 
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2.2.2  Percentage of MAP fleets catches from the MAP species  

NB the EWG 19 -01 found some minor issues in the way the dependencies and percentages were 

calculated in previous reports of EWG 18 -12 and 18 -13. This shall be solved before the next 

meeting.  

Table 3  Percentage of landings of each stock across metiers. The columns summed to 

100% for each line.  

Stock  
Bottom trawl 

nets  
Gillnets  Trammel nets  Other  

HKE 1_5_6_7  90%  6%  2%  2%  

HKE 9_10_11  60%  23%  8%  9%  

MUT 1  77%  0%  23%  0%  

MUT 6  92%  0%  8%  0%  

MUT 7  99%  1%  0%  0%  

MUT 9  96.6%  0.8%  2.6%  0%  

MUT 10  91%  8%  1%  0%  

NEP 5 100%  0%  0%  0%  

NEP 6 100%  0%  0%  0%  

DPS 9_10_11  100%  0%  0%  0%  

ARA 1  100%  0%  0%  0%  

ARA 6  100%  0%  0%  0%  

ARS 9_10_11  100%  0%  0%  0%  

 

 

2.3  Requirements to the bioeconomic mixed - fisheries models in relation to the ToRs  

A comprehensive review of the available models and their current state of development had been 

performed in EWG 18 -13 (West Med Part II) ToR 5. The main conclusion from this review was 

that many models exist a lready in the Western Med area, but that none of them was directly 

operational for providing timely annual advice at the scale of the plan, i.e. across several stocks, 

GSAs and fleets.  

 

Making the models operational was thus the main aim of the EWG 19 -01.  In advance of the 

meeting, modellers were asked to investigate the feasibility of their models to address the gaps 

listed in EWG 18 -13 and in particular  

¶ The coverage of several GSAs (models by the two EMU sub -areas of the plan)  

¶ The inclusion of at least all the stocks of the 6 MAP species within the two sub -areas (and 

possibly more stocks if already included in the existing models)  
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¶ The ability to be updated with the most recent data (e.g. stock and transversal data up to 

2017)  

¶ The ability to match the mos t recent single -stock short - term advice (e.g. advice for 2019, 

for the stocks assessed in 2018 on 2017 data).  

 

The EWG started with a presentation of each of the available models, and the progresses reached 

since EWG 18 -13 in relation to the ToRs and abov e-mentioned gaps issues. Most models were 

those already described in EWG 18 -13 report, but new approaches (such as FLR Flasher) were 

also presented. Then the EWG agreed on the requirements for the rest of the week.  

The report is thus structured as follows :  

Sections 3 to 10 are presentations of the various models:  

¶ Model characteristics and use following the typology and scoring criteria developed by 

Nielsen et al., 2018 https://o nlinelibrary.wiley.com/doi/full/10.1111/faf.12232  

(summarised in Table 4 below)  

¶ Case study application for the West Med MAP  

¶ Short -Term forecast (projection 2018 -2019) to assess the compatibility of the mixed -

fisheries model with the single -stock forecast f rom EWG 18 -12  

¶ Deterministic Medium -Term baseline projection over the transitional period 2020 -2024, 

simulating the basic provision of the plan, i.e. 10% reduction in fishing days in 2020 

compared to the average 2015 -2017 and 30% additional reduction betwee n 2021 and 

2024, corresponding to a 7.5% reduction per year uniformly applied to all fleet segments  

¶ A discussion on which alternative scenarios are possible to run with this model  

 

 

A Total of 8 models were presented and discussed during the EWG, of differ ent setup, spatial 

coverage and complexity.   

Fleet -  and ïyear based 

models, ñsimple setupò 

Fleet -based models with more 

complex features  

Models with finer time -  and 

spatial scale  

FLBEIA (EMU1)        Section 3  BEMTOOL (EMU2)     Section 

6 

SMART (EMU2)        Section 9  

FLasher (EMU1)       Section 4  IAM (EMU1)             Section 7  ISIS -FISH (EMU1)   Section 

10  

NIMED (EMU2)        Section 5  MEFISTO (EMU1)      Section 

8 

 

 

 

https://onlinelibrary.wiley.com/doi/full/10.1111/faf.12232
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Table 4. Modelsô characteristics and use following the typology and scoring criteria developed by Nielsen et al., 2018. More 

comprehensive model descriptions are found in STECF 18 - 13 and/or in Nielsen et al., 2018 (self - evaluation by modellers)  

CRITERIA  SCORING NIMED  FLBEIA Flasher  IAM  BEMTOOL MEFISTO ISIS -
FISH  

SMART 

Model capabilities  

Panel 1 ðmodel 
design  

1= Short - term advice,  
2= Medium -term MSE  
3= Long - term strategic  

1  1, 2 & 3  
1 
2 
3 
 

1, 2 & 3  1, 2, 3  1-2-3  1,2,3  1,2  

Panel 2 ð
management advice  

1 =TACs  
2= Effort  
3= ITE  
4= ITQ  

2  1, 2  
1 
2 
 

1, 2 & 4  1, 2  2  1,2,3,4  2,3,4  

Panel 3 ðmodel 
structural 
characteristics in 
terms of advice on  

1= data collection  
2= Single Stock  
3= Multispecies  
4= Mixed fishery  
5= Bioeconomic  
6= Ecosystem  

3 

5  

1, 2, 3, 
4, 5  

1 
2 
3 
4 
5 
 

2, 3, 4 & 5  1, 2, 3, 4, 5  2-3-4-5  2,3,4,5  1,3,4,5  

Panel 4 ðmodel use 

index in terms of 
included modules 
and their linkages 
for biology (stocks), 
economic and 
ecosystems  

1= Single/multispecies only  

2= single stock/economic  
3= Multispecies/economic  
4= Multispecies/ecosystem/economic  

3  1, 2, 3  
1 

2 
3 

3 2, 3  3  3 3 

Model characteristics  

Panel 1 ðfishing fleet 
characteristics  

 

1= Full Fishery  
2= Single Métier  
3= Multiple Metiers  
4 = Agent -Based (IBM)  

1  1, 2, 3  
1 
2 1, 2, 3 & 4  1, 2, 3  3  1,2,3  2,3,4  

Panel 2 ðspatial 
resolution  

1= Ecosystem  
2= Region  
3= Stock Area  
4= Stock sub -area  
5= VMS track  

3  3, 4  
3 
4 2 & 3  2, 3, 4  3  2,3, 4  2,3,4,5  

Panel 3 ð biological 
characteristics  

1= Biomass  
2= Size -structured  
3= Age Ȥstructured  

3  1, 3  
1 
3 3 2, 3  3  1,2,3  1,2,3  
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Panel 4 ðtime step  
1= Year  
2= Multiple Years  
3= Season  

1  1, 3  
1 
2 
3 

1 1, 3  1-2-3  1,2,3  1,3  

Panel 5 ð time 
dynamic  

1= Static  
2= Equilibrium  
3= Dynamic  

3  3 
3 

3 3 3  1,3  3 

Panel 6 ð Process  
1= Simulation  
2= Optimisation  
3= Both  

1  1 
3 

3 1 1  3 3 

Panel 7 ð fishing 
sector components   

1= Catch sector  
2=Fishery system including processing and 
distribution  
3= Communities  
4= Multi -sector of a local or regional 
economy  

1  1 
1 

1 1 1-2-3  2 1,2  

Panel 8 ð estimation 
of model parameters  

1= qualitative indicators  
2= deterministic  
3= stochastic  

2  2, 3  
2 
3 2 & 3  2, 3  2-3  1,2,3  2,3  

Panel 9 ð revenues  
1= market prices  
2= consideration of the value chain  
3= inclusion of non Ȥmarket values;  

1  1 
1 

1 1 1  1 1 

Panel 10 ð type of 
embedded 
interactions;  

1= linear  
2= nonlinear  
3= both  

3  3 
3 

3 3 2  3 3 

Panel 11 ð nature of 
embedded economic 
behavioural model  

1= tactical  
2= strategic  
3= no behavioural module  

3  1, 2  
1 

2 1 2  2,3  2 

Panel 12 ð included 
functions  

1= recruitment  
2= catchability  
3= fish prices  
4= harvest costs  

3 

4  

1, 2, 3, 
4,  

1 
2 
3 
4 
 

1, 2, 3 & 4  1, 3, 4  1-2-3-4  1,2,3,4  1,2,3,4  

Model trade - offs  

Panel 1 ðexpertise 
required to conduct 
model runs  

1= developer  
2= specialized expertise or training  
3= general expertise  

1  2, 3  
2 

1 2, 3  3  2 1,2  

Panel 2 ð model 
applications  

1= specialized  
2= simple  
3= flexible  

3  1,2,3  
3 

3 1, 2, 3  1-3  3 2,3  

Panel 3 ð model 
accessibility to end 

1= software required  
2= open access  
3= Manual/Website  
4= User -friendly  

1  1,2,3,4  
2 
4 2 2, 3. 4  2-4  2,3,4  2,4  
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users  

Panel 4 ð 
relationship between 
model complexity 
and data needs  

1= simple with low data needs  
2= simple with high data needs  
3= complex with high data needs  

1  1,2,3  
1 

3 3 3  3 3 

Summary of model use  

Panel 1 ð model 
implementation  

1= none  
2= low  
3= medium  
4= high  

2  3 
2 

3 3, 4  3  4 3,4  

Panel 2 ðacademic 
use   

1= models that only have technical reports  
2= models that have been published in the 
peerȤreviewed literature  

3= models that have been widely cited  

1  2,3  
1 

2 2, 3  2  3 2 

Panel 3 ðlevel of 
advice for models  

1= National  
2= EU (STECF)  
3= Nation + EU (STECF)  
4= EU (STECF) + ICES/GFCM  
5= Nation + EU + ICES/GFCM  

3  5 
5 

5 2, 3, 5  3  5 1,2,3,4,5  
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3  FLBEIA  IN EMU1  

3.1  Overview of the modelôs generic characteristics and use 

3.1.1  Main features  

FLBEIA is a generic tool to conduct Bio -Economic Impact Assessment of fisheries management 

strategies in a management strategy evaluation framework (Garcia et al., 2017). FLBEIA can be 

categorized as a óModels of Intermediate Complexity for Ecosystem assessmentsô (MICE, 

(Plagányi et al., 2014)) which is focused on the fishing activity in a muti - stock and multi - fleet 

context.  

 

FLBEIA has been built using R -  FLR packages (Kell et al., 2007) and beneficiate automatically 

from the new developments in those packages.  As any MSE algorithms it is formed by two main 

blocks, the Operating Model (OM) and the Management Procedure (MP) ( Figure 5). The OM has 

three components that interact among  themselves, the stocks, the fleets and the covariates. In 

turn the MP is divided in other three components, the observed data, the perceived stocks and 

the management advice.  

 

  

Figure 5 . Conceptual diagram of FLBEIA (taken from Garcia et al. (2017))  

 

The stocks can be age or biomass structured. Trophic interactions have never been modelled in 

FLBEIA but it could be done. There is also a development version where Gadget (Begley and 

Howell, 2004) can be used as operating model. The  activity of the fleet is divided in metiers and 

four processes are modelled. The short - term dynamics (total effort and its distribution along 

metiers), long term dynamics (entry -exit of new vessels in the fishery), price formation and catch 

production. Th e covariates can be used to store any variable not included in the stocks and fleet 

components.  

The link between the OM and the MP is done through the observation model that generate de 

observed data. Two types of data can be generated, the stocks and the  abundance indices. Any 

observable variable can be subject to observation error and the error is divided in two 

components, the aging error component and a multiplicative error. As the errors are introduced 

as input data they can be conditioned using any d istribution, bootstrap or other analysis. The 

perceived population is generated using an assessment model. There is the possibility of using 

the óshort-cutô approach or any assessment model available in R/FLR. What is needed is a 

wrapper that generates the  input and output of the model in the right shape. Wrappers are 

already available for SPiCT, XSA, sca in Fla4a and FLSAM. The management advice is generated 

using a harvest control rule. Two types are available, model - free HCRs and model -based ones. 

The mo del - free HCRs use the abundance indices generated by the observation model and do not 
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require to apply any assessment model. In turn, the model -based HCRs use the output of the 

short -cut approach of an assessment model to generate the advice.  

The adaptati ve management advice based on catch can be accompanied by technical measures 

like changes in selectivity, implicitly simulated spatiotemporal closures or effort restrictions for 

example.  

The stochasticity is introduced using montecarlo approximation and t he iterations run in parallel. 

The results can be analysed and presented using the Shiny application available in the 

FLBEIAShiny package (https://github.com/flr/FLBEIAshiny).  

The model is constructed in a modular way. The fishery system is discomposed in  processes 

(recruitment, catch production, population growthé) and several models are provided to simulate 

each of them. Alternatively, new models can be coded and call from the function with no extra 

coding.  

The model documentation is extensive. There is  a research paper describing the model (Garcia et 

al., 2017). A manual which describes in detail all the models available is provided within the R 

library. And there is a set of dedicated tutorials in the FLR web -site http://www.flr -project.org/. 

The sourc e code can be downloaded from github (https://github.com/flr/FLBEIA) and the 

compiled package from the FLR website  (http://www.flr -project.org/). There is a support mailing 

list flbeia@azti.es.  
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3.2  Application of the model to the West Med MAP  

The model was applied to the available data for the West Med. Six stocks were included "HKE_1 -

5-6-7," "MUT_1",  "MUT_6",  "MUT_7", "NEP_5",  "NEP_6". The fleets included only one fleet that 

accounted for all the catch of the stocks.  

All the stocks were si mulated using the exponential survival equation with a geometric mean 

recruitment.   

Regarding fleet dynamics two scenarios were simulated. A scenario were the effort in the whole 

projection was equal to historical effort and an alternative scenario where the effort was reduced 

according to the MAP.  

The model was projected until 2025 in a deterministic simulation.  

The model results were analyzed using a Shiny App that can be directly used in the outputs of 

FLBEIA. This app can also be used with other model outputs if they have the right shape (R data 

frames with certain columns).  

 

3.3  Comparison of modelôs short- term forecast with the single - stock advice 

predictions  

No comparisons were made  

 

3.4  Baseline Run 2020 - 2024  

The spawning stock biomass of the two scenarios simulated with FLBEIA are shown in Figure 6. 

For all the stocks the spawning stock biomass obtained in the MAP scenario increased sharply, 

while in the constant effort scena rio the biomass stayed constant in the case of hake or 

decreased in the case of the other stocks.  
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Figure 6 . FLBEIA. Spawning stock biomass of the "HKE_1 - 5 - 6 - 7", "MUT_1", "MUT_6",      

"MUT_7", "NEP_5" and  "NEP_6" stocks obtained with FLBEIA in constant effort and 

MAP scenarios.  

 






















































































































































