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Our Research ObjectiveOur Research Objective

►► Examine the performance of a voluntary bycatch Examine the performance of a voluntary bycatch 
avoidance program among EBS trawlers.avoidance program among EBS trawlers.

Institutional framework: common property quotasInstitutional framework: common property quotas

►► Did membership in the program alter: Did membership in the program alter: 
Bycatch outcomes (reduced form modeling)?Bycatch outcomes (reduced form modeling)?
BycatchBycatch--influencing behaviors (spatial structural influencing behaviors (spatial structural 
modeling)?modeling)?

►► Key feature: before/after data and Key feature: before/after data and 
participant/nonparticipant/non--participant vesselsparticipant vessels



►► Comprised of ~20 catcherComprised of ~20 catcher--processor vesselsprocessor vessels
Owned by ~10 companiesOwned by ~10 companies
100100--225 ft. in length225 ft. in length
Conduct limited onboard processing Conduct limited onboard processing 
Utilize nonUtilize non--selective bottom trawl gear selective bottom trawl gear 

►► Regulated by a complex system of time/area Regulated by a complex system of time/area 
closures,  retention restrictions and common closures,  retention restrictions and common 
property catch & bycatch quotas on:property catch & bycatch quotas on:

Target Species: yellowfin, rock and flathead sole, cod, Target Species: yellowfin, rock and flathead sole, cod, 
rockfishrockfish
Prohibited Species: Pacific halibut and some crab Prohibited Species: Pacific halibut and some crab 
species species 

The EBS HeadThe EBS Head--andand--Gut Trawl FisheryGut Trawl Fishery



Common Property Bycatch QuotasCommon Property Bycatch Quotas

►► Prohibited species catch (PSC) Prohibited species catch (PSC) mustmust be discardedbe discarded
►► Regulators curtail the retention of target species Regulators curtail the retention of target species 

when PSC quotas are exceeded   when PSC quotas are exceeded   
►► Spatial coSpatial co--occurrence of target and bycatch occurrence of target and bycatch 

species makes avoidance costlyspecies makes avoidance costly
Avoidance costs are personally born but the benefits are Avoidance costs are personally born but the benefits are 
diffuse across the fleetdiffuse across the fleet

►► Result: a Result: a ““race for bycatchrace for bycatch””
Abbott & Wilen (forthcoming)Abbott & Wilen (forthcoming)



Annual Catch and Quota of BSAI Yellowfin Sole
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Halibut: PSC Quota and Catch for Yellowfin Sole Trawl Fishery
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The The ““VoluntaryVoluntary”” Solution: Sea StateSolution: Sea State

►►

 

In 1995, a group of fishermen retained Sea State Inc. to In 1995, a group of fishermen retained Sea State Inc. to 
provide near realprovide near real--time updates on bycatch rates for the time updates on bycatch rates for the 
yellowfin and rock sole fisheries.yellowfin and rock sole fisheries.

►►

 

Participating fishermen were given a daily spatial summary Participating fishermen were given a daily spatial summary 
of bycatch rates in the fishery.of bycatch rates in the fishery.

Anonymous, but only partiallyAnonymous, but only partially

►►

 

Fishermen could use the information to avoid bycatch Fishermen could use the information to avoid bycatch ““hot hot 
spotsspots”” and pressure other fishermen to do the same.   and pressure other fishermen to do the same.   

►►

 

Important: a small number of vessels (from one company) Important: a small number of vessels (from one company) 
did not participatedid not participate in Sea State until ~1999.   in Sea State until ~1999.   



Did Sea State work?Did Sea State work?

►►Some early successesSome early successes
SevenSeven--fold decrease in red king crab bycatch in fold decrease in red king crab bycatch in 
1995 (Gauvin, Haflinger and Nerini, 1995)1995 (Gauvin, Haflinger and Nerini, 1995)
Little discussion of results for Pacific halibutLittle discussion of results for Pacific halibut

►►We examine this question in several waysWe examine this question in several ways
Outcome basedOutcome based (quasi(quasi--experimental methods)experimental methods)
Behavior basedBehavior based (structural modeling of fishing (structural modeling of fishing 
location choice)location choice)



DataData

►► North Pacific Observer Database 1992North Pacific Observer Database 1992--20002000
All vessels over 124 feet must carry an observer on all trips.All vessels over 124 feet must carry an observer on all trips.
Observers record the precise spatial location and duration of Observers record the precise spatial location and duration of 
each haul.each haul.
A random subA random sub--sample is selected for speciessample is selected for species--composition composition 
sampling (including bycatch species)sampling (including bycatch species)
The sampling of hauls is designed to minimize incentive The sampling of hauls is designed to minimize incentive 
problems and measurement error.problems and measurement error.

►► Final sampleFinal sample
1992 to 2000, April to November 1992 to 2000, April to November 
18 vessels with 100% observer coverage18 vessels with 100% observer coverage
2784 vessel2784 vessel--weeks in sampleweeks in sample





““Difference in DifferencesDifference in Differences””

►►

 

The The averageaverage ““treatment effecttreatment effect”” 
of the program is the change in of the program is the change in 
the the bycatchbycatch rate for the rate for the ““treatedtreated”” 
vessels minus the change in the vessels minus the change in the 
bycatchbycatch rate for the rate for the ““controlcontrol”” 
(non Sea State) vessels(non Sea State) vessels

►►

 

AssumptionsAssumptions
Treatment and control groups Treatment and control groups 
are temporally stableare temporally stable
Treatment and control groups Treatment and control groups 
must be must be ““similarsimilar””
The assignment of the treatment The assignment of the treatment 
must be must be ““exogenousexogenous””

Time

Mean 

Bycatch

Rate

Pre Post

Control Group

Treatment 
Group

Treatment 
Effect



A A ““Modified DIDModified DID”” ApproachApproach

►► We alter the specification to allow forWe alter the specification to allow for
Year specific treatment effectsYear specific treatment effects
Vessel characteristicsVessel characteristics

►► We estimate 3 variations on the modelWe estimate 3 variations on the model
Model 1 Model 1 –– as aboveas above
Model 2 Model 2 –– seasonal effectsseasonal effects
Model 3 Model 3 –– vessel specific interceptsvessel specific intercepts

►► The standard errors are robust to vesselThe standard errors are robust to vessel--specific specific 
heteroskedasticityheteroskedasticity, contemporaneous correlation , contemporaneous correlation 
across vessels and AR(1) correlation within panelsacross vessels and AR(1) correlation within panels



DID ResultsDID Results



DID DID –– Beyond the MeanBeyond the Mean

►► There are reasons to be dissatisfied with these There are reasons to be dissatisfied with these 
results:results:

The conditional mean may not describe The conditional mean may not describe ““typicaltypical””
bycatchbycatch behavior.behavior.
Linear regression is sensitive to outliers.Linear regression is sensitive to outliers.
The effect of Sea State could operate on other aspects The effect of Sea State could operate on other aspects 
of the of the bycatchbycatch distribution.distribution.

►► To examine these possibilities we estimate DID To examine these possibilities we estimate DID 
specifications of the conditional specifications of the conditional quantilesquantiles..

Censored Censored quantilequantile regression regression 
►► Result: the mean results are mirrored by the Result: the mean results are mirrored by the 

entire distribution of outcomes.entire distribution of outcomes.



““Outcome BasedOutcome Based”” Methods Methods –– 
LimitationsLimitations

►►BycatchBycatch rates represent the interface of rates represent the interface of 
fishermenfishermen’’s preferences s preferences andand the biological, the biological, 
economic and regulatory constraints they economic and regulatory constraints they 
face.face.

►►Output based methods run the risk of Output based methods run the risk of 
confounding outcomes and incentivesconfounding outcomes and incentives

►►Answer: explicitly model the shortAnswer: explicitly model the short--run run 
margin of margin of bycatchbycatch avoidanceavoidance

Spatial choiceSpatial choice
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A Random Utility Model of Fishing A Random Utility Model of Fishing 
LocationLocation

►►

 

Short run profitability and catch composition are primarily Short run profitability and catch composition are primarily 
driven by the decision of where to fish.driven by the decision of where to fish.

►►

 

We represent the expected utility of a particular site (We represent the expected utility of a particular site (nn) for ) for 
a particular haul of the net (a particular haul of the net (tt) as: ) as: 

Expected 
revenues per 
standardized 
hour of 
towing

Expected 
halibut bycatch

 
(kg) per 
standardized 
hour of towing 

Control 
variables 

Distance from 
current location 

Unobserved 
factors 



Random Utility, cont.Random Utility, cont.

►►λλ//ββ=the =the ““shadow costshadow cost”” of of bycatchbycatch
The implicit willingness to avoid The implicit willingness to avoid bycatchbycatch
revealed by fishermenrevealed by fishermen’’s spatial tradeoffss spatial tradeoffs

►►By By parameterizingparameterizing λλ
 

using the using the ““difference in difference in 
differencesdifferences”” approach we can examine the approach we can examine the 
effect of Sea State on fishermeneffect of Sea State on fishermen’’s tradeoff s tradeoff 
incentivesincentives



ResultsResults



SummarySummary

►► No detectable incentive effect of Sea State from No detectable incentive effect of Sea State from 
19951995--19971997

►► Structural modeling suggests Structural modeling suggests incentives  incentives  to avoid to avoid 
halibut markedly halibut markedly decreaseddecreased for Sea State for Sea State 
participants from 1998 onwardparticipants from 1998 onward

►► Strong upward trend in Strong upward trend in bycatchbycatch rates by SS rates by SS 
participants in late 1990s is linked to a reduction in participants in late 1990s is linked to a reduction in 
the implicit value of halibut the implicit value of halibut bycatchbycatch

Reason: 30% decline in Reason: 30% decline in yellowfinyellowfin prices between prices between 
1997/19981997/1998

►► The reduced form and structural models are The reduced form and structural models are 
consistent & complementary.consistent & complementary.



Why did Sea State fail? Why did Sea State fail? 
►►Several hypotheses: Several hypotheses: 

Weak target fish prices (Holland & Weak target fish prices (Holland & GinterGinter, 2001), 2001)
►►DoesnDoesn’’t explain lackluster 1995t explain lackluster 1995--1997 performance1997 performance

Increased halibut abundanceIncreased halibut abundance
►►DoesnDoesn’’t explain lackluster 1995t explain lackluster 1995--1997 performance1997 performance

Predatory behavior by (former) nonPredatory behavior by (former) non--participants participants 
((GauvinGauvin, , HaflingerHaflinger & & NeriniNerini, 1995), 1995)
►►Just not supported by the dataJust not supported by the data



Why did Sea State fail?Why did Sea State fail?

►►NoncooperativeNoncooperative incentives under incentives under 
management institutions were simply too management institutions were simply too 
strong to support voluntary cooperationstrong to support voluntary cooperation

►►Problem: the success of Sea State for red Problem: the success of Sea State for red 
king crab king crab bycatchbycatch avoidanceavoidance

Preliminary results using zeroPreliminary results using zero--inflated count inflated count 
models indicate a 40% reduction in crab models indicate a 40% reduction in crab 
bycatchbycatch..
Red king crab is managed under common Red king crab is managed under common 
property quotas just like halibut.property quotas just like halibut.



What makes RKC different?What makes RKC different?

►►Fishery is spatially concentratedFishery is spatially concentrated
Lowers monitoring and enforcement costs of Lowers monitoring and enforcement costs of 
cooperative behavior.cooperative behavior.

►►Fishery is short livedFishery is short lived
►►Large benefits from Large benefits from bycatchbycatch avoidanceavoidance

Rock sole roe is a valuable export productRock sole roe is a valuable export product

►►Spatiotemporal nature of RKC abundanceSpatiotemporal nature of RKC abundance
Highly mobile & spatially clustered (Dew, 2007)Highly mobile & spatially clustered (Dew, 2007)



ConclusionConclusion

►► The apparent failure of cooperative halibut The apparent failure of cooperative halibut 
bycatchbycatch avoidance seems to lie in two factorsavoidance seems to lie in two factors

Bad incentives from the management structure of the Bad incentives from the management structure of the 
fisheryfishery
The characteristics of the fishery itselfThe characteristics of the fishery itself

►► This suggests that policies aimed at sustaining This suggests that policies aimed at sustaining 
cooperative management of resource stocks must cooperative management of resource stocks must 
consider both institutional constraints and the consider both institutional constraints and the 
constraints posed by nature itself.  constraints posed by nature itself.  
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