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Fisheries Biology, Assessment & 
Management 

Lecture 4

The  Bioeconomics of The  Bioeconomics of 
FisheriesFisheries

A  vicious interaction ?A  vicious interaction ?

Real Management Problems

Not Not poor scientific advicepoor scientific advice
NotNot the Common Fisheries Policythe Common Fisheries Policy
Interaction of Biology & Interaction of Biology & EconomicsEconomics
Need for economic interventionNeed for economic intervention
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Bio-economics 

Natural tendency to overNatural tendency to over--exploitationexploitation
MEY is less than MSYMEY is less than MSY
–– and occurs at a lower level of Fand occurs at a lower level of F

All conservation requiresAll conservation requires
–– shortshort--term losses (of catch & earnings)term losses (of catch & earnings)
–– to secure longto secure long--term gainsterm gains

The natural (unregulated) bioThe natural (unregulated) bio--economic economic 
system may be unstable (vicious circle)system may be unstable (vicious circle)

Costs, Earnings, and Effort
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Fishing : the facts of life

Fishing kills fishFishing kills fish
Effective conservation means :Effective conservation means :--
–– killing fewer fishkilling fewer fish

•• especially small & immature fishespecially small & immature fish

–– reduced catch & effort, larger mesh sizes, reduced catch & effort, larger mesh sizes, 
closed areas, etc.closed areas, etc.

–– shortshort--term loss of earningsterm loss of earnings
–– longlong--term gains when stocks recoverterm gains when stocks recover

Need for transitional aidNeed for transitional aid

Short-term losses vs.Long-term gains (1)
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Short-term losses vs.Long-term gains (2)

Short-term losses vs.Long-term gains (3)
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Short-term losses vs.Long-term gains (4)

Economic effects of various management measures

Economic Effects of Mesh Increase
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Economic effects of various management measures

Economic effects of various management measures
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Economic intervention

Control & monitoring of fishing effortControl & monitoring of fishing effort
Tradeable rights in fishing effortTradeable rights in fishing effort

•• vessel capacity x daysvessel capacity x days--atat--seasea
•• by sea areas, gear types, etcby sea areas, gear types, etc

Transitional aid : initial buyTransitional aid : initial buy--back schemeback scheme
Resource rental charges (per dayResource rental charges (per day--atat--sea)sea)

•• to reduce pressure for reto reduce pressure for re--expansionexpansion
•• to finance decommissioning, retirements, etcto finance decommissioning, retirements, etc
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Bio-economic dynamics 
The vicious circle

The International Dimension

Effective conservation is Effective conservation is onlyonly possible by possible by 
international  cointernational  co--operative actionoperative action

•• fish migrate between national zonesfish migrate between national zones
•• stocks are fished by several nationsstocks are fished by several nations

National management of the UK EEZ is not National management of the UK EEZ is not 
practicable practicable 
If  the CFP did not exist, we would have to If  the CFP did not exist, we would have to 
invent it !invent it !
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Real Scientific Problems
(research opportunities)

What Determines Recruitment ?What Determines Recruitment ?
–– Fluctuations (weather, etc ?)Fluctuations (weather, etc ?)
–– Stock size  : the SRR (possible collapse)Stock size  : the SRR (possible collapse)

MultiMulti--species interactionsspecies interactions
–– Predators and prey (who eats who ?)Predators and prey (who eats who ?)
–– competition  (limited resources)  ???competition  (limited resources)  ???

Basic biology, including ...  stock identity, Basic biology, including ...  stock identity, 
distribution, migration, growth, maturation, distribution, migration, growth, maturation, 
natural mortality, etc, etc ...natural mortality, etc, etc ...

The Stock & Recruitment problem
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Conclusions
Most fish stocks are overMost fish stocks are over--exploitedexploited
We know why (bioeconomics)We know why (bioeconomics)
We know what to do about it (well enough)We know what to do about it (well enough)
The problems areThe problems are
–– political political : social & international factors: social & international factors
–– economiceconomic : transitional (short: transitional (short--term) lossesterm) losses
–– practical practical : effective enforcement: effective enforcement
–– scientificscientific : uncertainties in assessments: uncertainties in assessments

Sustainable Development & Management ... Sustainable Development & Management ... 
–– is easy to say : but not easy to dois easy to say : but not easy to do..

Is Sustainable Exploitation 
Possible ?

Maybe, if...Maybe, if...
–– Enforcement is effectiveEnforcement is effective
–– International coInternational co--operation is goodoperation is good
–– Fishing effort & mortality can be kept lowFishing effort & mortality can be kept low

•• about half Fabout half Fcollapsecollapse : ie F ~ 0.5 for N.Sea cod: ie F ~ 0.5 for N.Sea cod

–– Spawning stocks are not severely depletedSpawning stocks are not severely depleted
–– Recruitment failure can be avoidedRecruitment failure can be avoided
–– Economic forces can be moderatedEconomic forces can be moderated
–– The environment does not change ...The environment does not change ...


