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Overview 

• Model the fishing site choice decisions of 
bottom otter trawling fishermen in Irish waters 

• Site definitions 

• Data Sources 

• Investigate the site choice impact of designating 
a particularly heavily trawled fishing ground as 
being a ‘closed area’. 



Closures as a Management Option 
 

• A “spatially delimited area” creates a welcome refuge 
for the conservation of marine biodiversity but it also 
leads to displacement of the fishing fleet.  

• The closure of one fishing ground means fishermen 
will target fish in other areas more intensively.  

• May counteract benefits of closure or MPA 
• Thus it is vital when forming an MPA to understand 

what motivates fishermen to choose one fishing 
location over another and how spatial management 
policy influences fishing location decisions so that a 
site closure or MPA which minimises negative 
outcomes can be selected.  
 



Demersal Otter Trawlers  



Data 

•   Fishing Grounds 

– 30 distinct spatial regions based on shape of actual fishing grounds 

– 30 distinct spatial regions based on rectangular grid 

•   Vessel Monitoring System Records 

• EU logbooks  

• completed by the masters of fishing vessels when landing 

• Compulsory for all vessels greater than 10m in length  

• Submitted to the local Port Office.  

• Sales notes data  

• electronically submitted by the buyer at the first sale of the fish 

• provides data on the price per kg received for all landings by all vessels. 

• Seabed make up 

– MESH Project 



The Grounds 





Random Utility Site Choice Model 

• The RUM approach models the site choice from 
among a set of alternative fishing grounds as a 
utility-maximizing decision.  

 
 

• The probability that fisher n chooses alternative 
site i from the set of J alternatives is given by: 

 
• Fisher picks the site option that yields the highest 

utility level on any given choice occasion.  
• Conditional Logit 
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The Random Parameter Logit Model 

• Generalizes the CL by allowing the coefficients of observed 
variables to vary randomly over people rather than being 
fixed.  

 

• Because the unobserved portion of utility is correlated over 
alternatives, RPL does not exhibit the independence from 
irrelevant alternatives property of a CL.  

• Specification 
– choice of random parameters 

– choice of distribution for random parameters 

 

 

nininnini XbXU  



The Fleet 
 

• 101 vessels in 
total, >15 metres 

• 80% of landings of 
all OTs 

• Average  1.65 site 
visits per trip for 
Nuanced  Sites 

• Average of 2.05 
site visits per trip 
for rectangle sites 

 

 

 

 

 

Summary Statistics 

Variable Mean Std. Dev. 

Fishing Effort per Trip (hours based on VMS 

data) 68.22 53.26 

Fishing Effort per Trip (KW hours based on 

VMS data) 29,287 33,982 

Age of Vessel 21.36 13.03 

Engine Power (KW) 398.62 304.98 

Vessel Tonnage 158.13 201.09 

Number of Days at Sea (per trip) 4.86 3.40 

Number of Days Fishing (per trip) 4.01 2.73 

Live weight of fish caught per trip (kg) 5,169 7,884 

Earnings per Trip (€) 11,508 13,110 

No. of Trips per Year 41.59    18.13 

Total Earnings per Year (€) 421,160 312,602 



Conditional Logit Models 
Fisher Site Choice 

Model 

Rectangular Site 

Choice Model 

Variable Coefficient (S.E.) Coefficient (S.E.) 

Distance from port to fishing ground return -0.405 *** -0.136 *** 

Earnings per unit engine power (KW) 0.033  *** -0.012  *** 

Average number of species caught at 

grounds 
-0.013 *** 0.011  *** 

Celtic Sea 0.819 *** -0.058  

Irish Sea -0.041  -0.127  ** 

Monkfish -1.662  *** -0.249 *** 

Prawns -0.491  *** 0.086  ** 

Whiting -0.006  0.322  *** 

Herring -0.441 *** 0.065  

Saithe -0.752  *** -0.222  ** 

Experience 0.078 *** 0.124 *** 

Variance in earnings per unit engine power 0.0001 *** 0.001  

Percentage rock at grounds -0.034 *** -0.00002  

Size of grounds (km2/1000) 0.025  *** 0.035 *** 

Distance : Days at Sea 0.028  *** 0.011 *** 



The Random Parameter Logit Model 

Random Parameters in Utility Function Mean of Coefficient SD of Coefficient 

Distance from port to fishing ground return -0.552 *** 0.316 *** 

Average number of species caught at grounds 0.013 *** 0.032 *** 

Celtic Sea 0.547 *** 1.115 *** 

Irish Sea 0.249 ** 0.371 *** 

Experience 0.078 *** 0.059 *** 

Variance in earnings per unit engine power 0.09 *** 0.02 *** 

Percentage rock at grounds -0.050 *** 0.049 * * 

Size of grounds (km2/1000)  -3.861 *** 0.484*** 

Earnings per unit engine power (KW) -3.310 *** 0.466 *** 

Non Random Parameters in Utility Function 

Monkfish -1.095 *** 

Prawns -0.265 *** 

Whiting 0.126  

Herring 

Distance: Days at Sea 

0.075 

0.022*** 



Simulate Closure in Celtic Sea 

• The Galley Site 

– High trawling rate 

– Important spawning area 

– Within important juvenile fish nursery areas 

– EU Commission established a “Biologically Sensitive 
Area (BSA)” off the south west of Ireland. Galley 
most fished site in this area 

– Ground identified with relatively high cod landings 
that are discarded due to quota already reached 

 



% Change in 
probability of 
fishing a site 
following 
closure of 
Galley 



Conclusions 

• Highest percentage change in probability are 
associated with grounds that border the closed site 
thus reflecting a spatial effect that Wilen et al. (2002) 
referred to as “a spatial autocorrelation ripple effect”. 

• What does this mean for the other sites in terms of 
ecological  impacts? 

– Sites likely to see the greatest displacement in effort;  
Cork, Labadie2, and Mizen are dominated by the mixed 
and mixed nephrops clusters of species while the Nymphe 
site is characterised by whiting. 

– Field work for habitat impact analysis 



Conclusions 

• Discrete choice modelling approach could be a 
powerful tool for use with ecosystem fisheries 
management approach. 

• Nuanced site definitions may provide more 
realistic results as reflect contours being 
followed by fishers 

• As ecosystem mapping improves site definitions 
may become more relevant. 
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