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Targets and limits  
as policy concepts 

 
 



 
 

Targets and limits 

What to achieve 
Ecologically sustainable fisheries 
Economically and socially sustainable fisheries 
Optimum harvest 
No unacceptable harm to marine ecosystems 
/Good environmental status 

How to do 
Targets and limits 

Targets and limits Management plans w harvest control rules 

Management plans w harvest control rules Catch limits 
Technical measures 

Catch limits 
Technical measures 

Reporting of catches 
Fulfilling technical measures rules 



 
 

Targets 

Optimisation 
- Economic Optimisation 
 
- Designer ecosystems 

Limits 

Risk avoidance 
-  Economic ressource 

sustainability 
-  Do no unacceptable 

harm to ecosystems 



 
 

Two worldviews 

Mankind can create its 
own world without limits 

Mankinds creation is 
contingent on possibilities 
and limits set by our inner 
and outer nature 

“Wise” targets and limits: 
Provide maximum benefits to mankind  

within possibilities and limits 
”Freedom is the consciousness of necessity” (Marx) 



 
 

How did we get to here? 
 



 
 

End 19th century 
The oceans were a resource for transport and harvest of living 

resources 
 
Economic  problem: Fishers encounter very variable availability of 

their resources – impacting coastal livelihoods 

Political question:  Can anything be done? 
The policy question is ‘improvement of fisheries’ - development of a 

productive primary sector, not sustainability  

Research question:   
Why does fish abundance in the sea vary? 



 
 

Theory 1 : Variation in migration 

Michael Graham 1934 

Constructed from 
the theories of 

fishermen’ (Bert
ram 1865) 

 
 

Key issue at ICES’ 
first  

meeting 1902 
 
 

Requires studies of the 
diversity of life history 
in spatial and temporal 

detail 



 
 

‘The underlying idea of the period of international research was that not 
enough was known about the life-histories of the food-fishes, about the 
causes of abundance and scarcity, the growth-rate, interchange of stocks, 
seasonal migrations, the proportion taken by fishermen, and other things 
that must be relevant to the problem of rational fishing. These things, 
naturally, had to be studied for each species separately, and consequently 
the work was first arranged according to species of fish. Then students of 
the several species became advocates of those particular measures that 
seemed best adapted for particular species that they studied, and the 
overfishing problem became, as it were, divided. The more 
diversity that was revealed, the less satisfactory 
did any simple action see; and this period lasted until 1935, 
when it became clear, as we shall see later, that it is possible to estimate 
the best possible course for all species of bottom-living fish taken 
together.’ 

 
Michael Graham 1939 : Rational fishing of the cod of the North Sea 

 

1935 - International ressource management  
turned out to be incompatible with a 

science discourse based on high spatial and 
temporal resolution  



 
 

‘the chief characteristic of the international period was that 
research discovered and adapted the sort of scale 
that was necessary for the solution of the 
overfishing problem. To give one example. In the early 
days men tried to find out the growth-rate of each species, 
whereas the international research showed that 
the aim was to find out the average growth-
rate for any particular area and intensity of 
fishing, there being a wide variation according 
to season and grounds. This is a much more 
troublesome thing to discover. Statistics of various kinds had to 
bulk large in all the work.’ 

 
Michael Graham 1939 : Rational fishing of the cod of the North Sea 

 

The ’scale that was necessary’ 



 
 

Theory 2: Variation in recruitment 
(Hjort 1914) 

•  The ‘international scale’ was not amenable to 
detailed understandings of migrations within large 
sea areas 

•  Implies ‘fish stock’ concept : a basic population of 
fish sharing important aspect of life history which 
can be represented by parameters related to 
population rather than individuals.  

•  Studies to establish averages over large scale in 
space (100+ nm) 



 
 

’Optimum catch’ conceptualised 

Hjort et al 1933 



 
 

Optimum fishing quantified and 
operationalised 

Beverton 1953 



 
 

Since then scientists have discovered  
 

MSY       

M ”S” Y 

”M” ”S”  Y 

•  that fish eat fish,  
•  that ’MSY’ in its classical form is not sustainable 
•  that ecosystems and thus single population dynamics 
change  - no populations or ecosystems are in ’equlibrium’ 
•  and that ”yield” may mean very different things to 
different stakeholders  

”M” ”S” ”Y” 



 
 

In the meantime 
•  MSY has come back as a core principle in 

international agreements and legal text 

•  While marine environmental policy requires more 
than consideration of fisheries and single stock 
sustainability 

•  Multiple maritime sectors must now be an integral part of 
any oceans policy 

•  Anthropogenic influence on the marine environment must 
be integral 

How to get the best out of concept reflecting a ’target  
worldview’ within a policy framework and scientific 
understanding based on freedom within necessity? 



 
 

Knowledge base for integrated marine management 

Back to detailed studies as per Graham 1934 

Requires studies of the 
diversity of habitats 
and life history in 
spatial and temporal 
detail 

And data on human 
activities impacting 
habitats and marine 
life in the same spatial 
and temporal detail 



 
 



 
 

Using targets and limits wisely 

Pretty good yield/benefits from the 
prevailing ecosystem without 
doing unacceptable harm 

Limits 
Targets and 
limits not 

constants of 
nature 

Targets 



 
 

Gosh – there 
are people out 

there! 
 
 

- and the whole 
thing is by and 

for humans! 



 
 

Who? 

Defines objectives? 

Lawmakers 

Implements means? 

Industry 

Governments 

Civil society 

At what level of objectives/means? 



 
 

Targets and limits – who, what level? 

What to achieve 
Ecologically sustainable fisheries 
Economically and socially sustainable fisheries 
Optimum harvest 
Good environmental status 

How to do 
Targets and limits 

Targets and limits Management plans w harvest control rules 

Management plans w harvest control rules Catch limits 
Technical measures 

Catch limits 
Technical measures 

Reporting of catches 
Fulfilling technical measures rules 

Government 

Industry 



 
 

Setting the cut between objectives and means 
low leads to : 

•  paternalistic  policy institutions based on 
micromanagement 

•  with low legitimacy 
•  With low efficacy 



 
 

Fishing is adaptation 

•  To: 
•  Input - Production costs and practicalities 
•  Output - Markets for raw material 
•  Regulatory environment – primarily addressing 

societal conservation concerns 
•  Policy and cultural environment – norms, 

technological tradition and social control 

•  Adaptations are rational and innovative 
responses to balance profitability, 
practicality and legality  



 
 

The micromanagement spiral in a  
top-down paternalistic framework 

•  A conservation objective is identified 
•  Detailed Measures to achieve this are put in 

place 
•  The industry experiences losses of catch value 

or fishing opportunities 
•  Industry makes adaptations which counter 

negative economic effects of regulation 
•  These adaptations reduce conservation effect in 

the process 
•  Conservation outcomes not achieved 



 
 

What is done elsewhere? 

•  Traffic legislation 

•  Environmental regulation 



 
 

Results based management and 
reverted burden of proof 

•  Change to specification of acceptable impact 
rather than acceptable technology 
•  Maximum catch 
•  Maximum acceptable by-catch of juveniles, above 

quota, non-target species 
•  Maximum acceptable impact on habitat 
•  Maximum acceptable impact on sensitive species 

and sensitive habitats 
•  Industry to develop solutions which meet 

outcome requirements – and are practical, 
economical 

•  Industry to document that these solutions 
meet outcome requirements 



 
 

•  Wise targets and limits may best be 
implemented within a setup which 

•  Defines targets and limits in a clear hierarchy of 
objectives 

•  And links each of these levels to separate 
responsibilities 

•  With a reversed burden of proof for the ultimate 
implementers – the industry 



 
 

Targets and limits – who, what level? 
What to achieve 

Ecologically sustainable fisheries 
Economically and socially sustainable fisheries 
Optimum harvest 
Good environmental status 

How to do 
Wise Targets and limits 

Wise targets and limits Management plans w harvest control rules 

Management plans w harvest control rules Catch limits 
Technical measures 

Catch limits 
Technical measures 

Reporting of catches 
Fulfilling technical measures rules 

Government 

Industry 

Within a framework of a reversed 
(normalised) burden of proof 



 
 

A 
changing 

role for 
scientists 



 
 

The role of science? 
The modern rationality discourse – 50s style: 
 
- Policy defines objectives 
 
- Science provides truth – evidence based and 

disinterested information on  
- where we are - current status 
- what to do -  how objectives can be achieved from 

here 



 
 

BUT 

•  Objectives may be misinformed from the 
outset 
•  Confused use of targets and limits 
•  Targets and limits used as constants of nature 

•  Stated policy objectives may be incompatible 
with each other 
•  Single stock MSY as providing safety against 

wider ecosystem risks 
•  Scientific results are associated with 

uncertainty and may be biased 



 
 

The role of science to inform policy 
NOT to provide exhaustive disinterested truth 
 
BUT to help society make informed decisions 
- By helping in reflection: sort out lack of clarity and 

inconsistencies in concepts used in policy and providing 
options for “wise targets and limits” 

 
- In a process of transparent, evidence based  exploration of 

options which is relevant and timely to inform societal 
action and which is inclusive of those concerned. 

Core roles : facilitators of reflection and transparency 
 
 
 



 
 


