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Case study overview

• Area: North and Central Adriatic/GSA 17

• Fishery: demersal fishery, bottom trawl using both

«rapido» (sole and molluscs) and otter trawl (mainly

European hake, red mullet, Norway lobster, cuttlefish 

and squids 

• Shared stocks with the Balkan fleets. Italian catches 

share 85% (Jardas et al., 2008)

• IA for the (potential) implementation of effort quota 

to face the depletion of stocks



Reasons why

The simulation of a new management system based on the use of Effort

Quota comes from a double awareness:

• catch quota cannot be easily implemented and, most important, not easily

enforced considering the very high number of species;

• the management system has been mainly based on technical measures 

and on the reduction of one of the factor of effort:  the past (and present) 

management system has mainly be focused on the reduction of the fleet’s 

size, capacity (decommissioning scheme, scrapping, etc….). If stocks are in 

a state of overexploitation, something has not worked well. 

• Proposal to try with a management of effort, in a more schematic way.

The aim of this simulation is to test if the introduction of effort quota can help 

in improving the resources’ state. It is also important to highlight that this 

proposal is strongly supported by local stakeholders, mainly fishermen and 

local operators. 



Stakeholders meeting

• A first meeting with stakeholders was held in Ancona on September 2013

aimed to identify the relevant management measures to be simulated as

well as the main objectives and related indicators. Mainly fishermen

representatives.

• After the first round of simulations, relevant stakeholders, such as

fishermen associations representatives, local operators and scientific

representatives, have been informed regarding the main assumptions of

the simulations and the preliminary results.

• The meeting was held in Ancona at the CNR/ISMAR (Consiglio Nazionale

delle Ricerche, Istituto di Scienze Marine) premises on 31th of May 2014.

• Stakeholders (fishermen representatives and scientific researchers)

assessed the results and gave further inputs to the simulations. Those

inputs were used to refine subsequently the bio-economic model

structure and assumptions, the management measures to be simulated

and the objectives to be achieved.



Stakeholders suggestions:

• Changes in the biological module: 

– Use data on stock assessment to improve the biological module 

of the bio-economic model;

• Changes in fleet segmentation for simulations: 

– Split fleet segments 12-24m into 12-18m and 18-24m;

• Changes in the objective of the management measure: 

– Reduce fishing effort to achieve Fmsy for European hake (to be 

assumed as the main objective for the measure);

• Changes in transferability criteria: 

– Limit transferability among bottom trawlers over 12m.



Scenarios changes

Scenario 1:

Days at sea at current level

Transferability allowed among trawlers over 12m.

Scenario 2:

Days at sea at 80% of current level.

Transferability allowed among trawlers over 12m.

Scenario 3:

Days at sea at current level.

Transferability allowed among trawlers over and 

lower 12m.

Scenario 4:

Days at sea at 80% of current  level.

Transferability allowed among trawlers over and 

lower 12m.

Status Quo:

Days at sea at current level

No ITE system

Scenario 1:

Days at sea at Fmsy (F0.1) for European hake.

No ITE system.

Scenario 2:

Days at sea at current level.

ITE system: Transferability allowed among bottom 

trawlers over 12m.

Scenario 3:

Days at sea at Fmsy (F0.1) for European hake.

ITE system: Transferability allowed among bottom 

trawlers over 12m.

Scenarios ante stakeholders meeting1:

Scenarios post stakeholders meeting:

1 Status Quo was not simulated as the previous biological module assumed a long-term equilibrium status with no variations along 

the simulation period.



HDA1.2 Model

• HDA1.2 model is a multi-species and multi-fleet
simulation model designed to estimate the effects of
management measures primarily based on fishing effort
restrictions.

• Simulations are generated step-by-step at regular time
intervals through the period defined for prediction. In
this sense, HDA1.2 is a dynamic model.

• The model is organized in a biological, an economic and
an effort quotas market module.

• Model outputs consist of the historical series simulated
for the biological and socio-economic variables included
in the logical-conceptual pattern of the model.



Biological module

• The biological module simulates the evolution of landings by
fleet segment for each of the target species included in the
model.

• The main input to the biological module is fishing effort of
each fleet segment involved in the fisheries, while the output
is landings by species and fleet segment.

• Landings at time t are estimated through a weighted sum of
an equilibrium term Cs and a short-period term Cc:

, where and .

• The equivalent fishing effort Eeq is calculated as the weighted
sum of the fishing effort by fleet segment concurring to the
catch of the species.
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Economic module

• Given the level of landings and assumptions on price and
costs dynamics, the economic module simulates the
evolution of a number of economic and social variables
providing an assessment of the status of the fisheries
from a socio-economic point of view.

• The main inputs are landings, calculated by the biological
module, and fishing effort, calculated by the quotas
market module.

• The economic component transforms landings into
revenues by multiplying them by prices, and fishing effort
into costs.

• Model equations for this module are based on the
BIRDMOD model.



Effort quotas market module

• Vessels owners are assumed to buy or sell days at sea on the market once
a year for the subsequent year. The quota allocated by managers to each
vessel is constant over time, but fishermen can increase or decrease their
quota for the following year by leasing days at sea on the market.

• In the current version of the model, quotas cannot be permanently
transferred. Therefore, in each year of the simulation period, fishermen
would take decisions on the number of days at sea to be bought or sold on
the market.

• These decisions are taken comparing the marginal profit of a day at sea for
the fleet segment and the price of a day at sea on the market.

• The price of a fishing day is the equilibrium price estimated by matching
demand and supply curves. Given the price, each fleet segment would buy
or sell a specific number of days at sea following its own demand and
supply curves.

• The output of this module is the number of days at sea by fleet segment.



Acceptability

• Two measures: a) effort quotas system with a reduction by 51% in
the allowed fishing days; b) the transferability of effort quotas.

• In the short term, reducing fishing activity by an half is not easily
acceptable for the sector :
– less efficient vessels would be not able to cover fixed costs and this would

result in a low level of compliance with the measure;

– limiting fishing effort would have negative effects on the number of
people employed.

• Transferability would increase acceptability and compliance of the
measure:
– assigning a value to the quota would allow less efficient vessels to sell (or

rent) their quota at a price higher than the profit they could make by using
that quota for fishing;

– the concentration of effort quotas towards larger vessels, which generally
employ more people than the smaller ones, would mitigate the reduction
in the number of people employed.



Effectiveness

• The main objective is the achievement of Fmsy for the main

target species, European hake. This is:

– fully achieved by Scenario 1 (reduction by 51% in the allowed fishing

days, no transferability), TEI = 1;

– partially achieved by Scenario 3 (reduction by 51% in the allowed

fishing days, transferability of effort quotas), 0 < TEI < 1;

– not achieved by Status Quo and Scenario 2 (no reduction in the

allowed fishing days), TEI = 0 and TEI < 0 respectively.

• As for economic and social indicators, the LRPs have not been

exceeded and the LEI values are equal to 1 in all scenarios.

• However, model outcomes show a better performance of the

Scenarios 1 and 3 compared with Status Quo and Scenario 2.



Efficiency

• The levels of efficiency for the management scenarios

simulated is measured with the net present value (NPV) of

profit.

• The best performance is registered:

– in the short term (time horizon 2018) by Status Quo and Scenario 3, 

where no reduction in the allowed days at sea is implemented;

– in the long term (time horizon 2026) by Scenarios 1 and Scenario 3, 

where the allowed days at sea are reduced by 51%.

• The transferability of effort quotas determines a reduction in 

the NPV of profit in the long term and an increase, even if 

very limited, in the short term. 



Coherence



Sensitivity analysis

• Two external factors have been simulated in all management scenarios: a)
potential variations in fuel price; b) different assumptions on fishermen
behaviour in the effort quotas market.

• Fuel price (± 40% variation):

– when the transferability of effort quotas is implemented, the decrease (increase) in
fuel price has a negative (positive) impact on the achievement of the biological
reference point;

– a lower fuel price facilitates the concentration of effort quota towards larger
vessels and increases fishing effort and fishing mortality.

• Fishermen behaviour (low/high elasticity for demand and supply curves):

– higher the elasticity of market demand and supply curves, higher the mobility and
concentration of quotas, higher fishing effort and fishing mortality;

– low (high) elasticity has a positive (negative) impact on the achievement of the
biological reference point and a positive (negative) impact on economic and social
indicators values.
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