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Executive summary  
This review is largely a compilation of extracts from published work by other individual authors, 
collaborative works and reports of scientific committees and organisations and  therefore 
primarily represents the findings and opinions of others. For ease of reading however, I have not 
included specific references to all quotes and extracts, but have included at the beginning of each 
section, a reference to the main publication that the majority of text was drawn from. References 
to quotes and opinions from other publications are included in the text and a full list of literature 
consulted is given in the bibliography. 
  
Different types of fisheries management arrangements are in operation all over the world. They 
all have the general aim to provide a sustainable exploitation of marine resources and each has 
particular advantages and disadvantages. The aim of this briefing note is to take a closer look at 
some of the management arrangements currently in place and to outline the requirements and 
tools needed to develop an ecosystem approach to fisheries management. 
The paper gives an overview and discusses the merits of the following  fisheries managements 
arrangements: 

• Management of shared stocks 
• Command & Control (C&C) quota based management 
• Rights-based management 
• Effort and capacity-control regimes 
• Co-management. 

 
In addition, a description of the current scientific ‘advice flow’ of Europe’s fisheries management 
is also described.  
 
The general conclusions arising from this review are as follows 
The evolving concept of an Ecosystem Approach to Fishery Management (EAFM) has created a 
need for a structured framework where the communication between scientists, NGOs, fishers, the 
wider fishing industry and other stakeholders can take place. In addition, there is a need to 
develop and agree on appropriate objectives and  indicators in order to inform managers, other 
stakeholders and the public about how well the objectives are being pursued and met. The further 
development and use of operating models that can represent the underlying reality against 
different candidate management procedures should be encouraged. Such models have the 
potential to evaluate whether candidate management strategies and objectives are likely to be 
met. 
 
Marine Protected areas, gear modifications and Eco-labelling are some of the tools available for 
management.  
 
There is a clear need to  move from a tactical to a strategic approach to management under an 
ecosystem approach with shifts in emphasis from avoiding disaster to doing something good, 
from predictive to adaptive management and from top-down micromanagement to industry 
initiative within limits. 
 
Ecosystem management requires research to determine the acceptable impact level for fisheries 
and other activities on the ecosystems (acceptable ecological “footprint”) and to compare realised 
levels with the acceptable levels. The importance of getting stakeholder and consumer buy-in is 
significant. Transparency, by involving several parties with different interests in the 
“consultancy” relationship, seems to be the way to achieve by-in to the management process by 
stakeholders. In the EU, there have been numerous initiatives along these lines, but there is still 
much that could be done. How Europe is going to ‘manage’ is hard to predict, but it will surely 
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learn from experiences gained from other parts in the world to develop its Common Fisheries 
Policy into a sustainable system where most of the parties involved ‘can live with it’. 
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Glossary of abbreviations and acronyms  
 

ACFA Advisory Committee on Fisheries and Aquaculture 

ACFM Advisory Committee Fisheries Management (former ICES advice) 

ACOM Advisory Committee (current ICES advice) 

CCAMLR Commission for the Conservation of Antarctic Marne Living Resources

CECAF Fishery Committee for the Eastern Central Atlantic 

CFP Common Fisheries Policy 

CTQ Community Transferable Quota 

C&C Command and Control 

DCR Data Collection Regulation 

DG MARE Directorate-General for Maritime Affairs and Fisheries 

DPSR Driver Pressure State Response 

EAF Ecosystem Approach to Fisheries 

EAFM Ecosystem Approach to Fishery Management 

EBK Experience-Based Knowledge 

EEZ Exclusive Economic Zones 

EFJ Extended Fisheries Jurisdiction 

EIA Environmental Integrated Assessment 

EIAA Economic Interpretation of ACFM Advice  

ERF Environmentally Responsible Fishing 

ESD Ecological Sustainable Development 

EU European Union 

FAO Food and Agriculture Organization 

FEMS Framework for Evaluation of Management Strategies 

FLR Fisheries Science in R 

GFCM General Fisheries Council for the Mediterranean 

HCR Harvest Control Rule 

ICCAT International Commission for the Conservation of Atlantic Tuna 

ICES International Council for the Exploration of the Sea 

IOTC Indian Ocean Tuna Commission 

IQ International Quotas 

ITQ Individual Transferable Quota   

IVQ Individual Vessel Quota 

KWdays Kilo x Watt x days 

MPA Marine Protected Area 
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MSY Maximum Sustainable Yield 
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NASCO North Atlantic Salmon Conservation Organisation 
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NGO Non Governmental Organisation 

OECD Organisation for Economic Cooperation and Development 

OMP Operational Management Procedure 
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SEAFO South-East Atlantic Fisheries Organisation 
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Introduction 
This review is largely a compilation of extracts from published work by other individual authors, 
collaborative works and reports of scientific committees and organisations and  therefore 
primarily represents the findings and opinions of others. For ease of reading however, I have not 
included specific references to all quotes and extracts, but have included at the beginning of each 
section, a reference to the main publication that the majority of text was drawn from. References 
to quotes and opinions from other publications are included in the text and a full list of literature 
consulted is given in the bibliography. 
 

1. Different types of management measures. Their needs and 
scientific assessment 

1.1. Management of shared stocks 

This section is primarily based on extracts from Aranda M. et al., 2006 
 
Since the rise of the Extended Fisheries Jurisdiction (EFJ) during the 1970’s, the topic of shared 
stocks management has become an important matter of concern among policy makers, managers, 
stakeholders and researchers. The complexity of the management of such stocks lies in the 
diverse economic, biological and social implications that the exploitation on a resource by two or 
more participants brings about. In the Food and Agriculture Organization (FAO)-Norway Expert 
Consultation on the Management of Shared Stocks held in Bergen in 2002 [FAO, 2002], Munro 
defined the scope of “shared fishery stocks” as:  

- Fish recourses crossing the exclusive economic zones (EEZ) boundary of one coastal 
state into the EEZ(s) of one, or more, other coastal states. These stocks are named 
transboundary stocks. 

- Highly migratory fish stocks that, due to their highly migratory nature are found within 
the coastal state EEZ and the adjacent high seas. 

- All other fish stocks (with the exception of anadromus/catadromus stocks) found both 
within the coastal state EEZ and the adjacient high seas. These stocks are named 
straddling stocks. 

- Fish stocks found exclusively in high seas. 
 
Management of shared stocks becomes a very complex task when attempting to achieve long-
term sustainability of fishery systems. Even though sustainability is a common objective amongst 
interested coastal states, particular and often conflicting national management objectives 
invariably exist. Therefore, asymmetry of objectives, knowledge and technical capabilities is 
commonly encountered in a joint exploitation scenario.  
 
Cooperative fisheries arrangements are acknowledged as the best means to manage shared stocks 
through time. Conversely, as experiences all over the world suggest, non-cooperative 
management arrangements lead to over-exploitation. A cooperative process often begins with 
cooperation in research and data gathering. Knowledge production must consider not only 
scientific information related to biology, ecology, and socio-economics, but also ‘user’s 
knowledge’.  
 
Economics provides a powerful tool to resolve shared stocks conflicts by integrating game theory 
using standard bio-economic models of fisheries. The two most important economic factors that 
determine the nature of the game solution (or the management problem solution) are harvesting 
costs, and the discount rate. However, this economic information must be supplemented by other 
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social knowledge such as consumer preferences or, more general, the more socio-economic 
importance that the coastal zones place on the shared stocks. The management of shared stocks 
also requires ecological knowledge for the sustainability of fisheries, such as the impact of 
fishing gear and activities on the habitat. In particular, it is important to analyze how fishing 
power, efficiency and capacity impact on resources. 
 
Allocation is probably the most difficult process when managing cooperative agreements. 
Managers have to take account of information regarding consumer demand, needs of the fishing 
industry, dependency on fishing, structural inflexibility of fishing families and communities, 
fishers’ behaviour, value of the fishery, state of fishing technology and Marine Stewardship 
Council (MSC) capabilities. These considerations could give both quantitative and qualitative 
arguments, which would help in the deliberation over resource allocation. But finally, even good 
cooperative agreements will become inefficient without an appropriate control and enforcement 
system that can assure a sustainable exploitation of resources by the countries concerned. 
 
1.2. The command and Control (C&C) quota based regime 

This section is primarily based on extracts from Aranda M. et al ., 2006 
 
Traditionally, fisheries management in Europe has focused on protecting resources from 
overexploitation or on the recovery of already overexploited stocks. Total Allowable catches 
(TACs) have been the main management tool to achieve this resource-protection goal, but have, 
in many cases, led to different ecological, social and economic (e.g. overcapacity) system 
failures. This traditional management approach utilises a system of restrictions and enforcing 
actions, through a top-down process launched by a central authority. It is categorised under the 
Command-and Control regimes (C&C). Although sometimes referred to as disappointing 
approaches to resource management, the maintenance of the TAC system in the EU was widely 
supported by the industry during the most recent  revision of the Common Fisheries Policy 
(CFP). This was in spite of the fact that, due to their design, C&C regimes leave little room for 
user participation and, consequently, do not include users’ knowledge as an input for decision-
making. This weakens legitimacy and consequently generates non-compliant behaviour, such as 
misreporting and discarding. This inevitably undermines the quality of the data used to produce 
mandated scientific knowledge of the resource. As a result, managers are challenged to 
strengthen overall knowledge production through the use of all sources of knowledge and 
scientific disciplines. 
 
A C&C regime usually entails the setting of regulatory norms and standards that forbid or allow 
certain outcomes. These norms and standards focus on constraining the exploitation of natural 
resources and aim to regulate how specific activity must be carried out within those constrains. 
Therefore control, surveillance and sanctioning of infractions are tools of a centralised decision-
making system, in which the set-up rules, and their close observance by the central authority, 
seeks to rule the exploitation of a given resource by limiting the catch (output regulations) and, in 
case of a C&C input regime, the effort (input regulations). 
 
Output management is widely used [Pope 2002] and normally accepted by administrators because 
it is relatively easy to implement and monitor. In most cases fishery resources are public goods 
and the central authority administers their exploitation on behalf of citizens. C&C output regimes 
are especially useful when managing fisheries that cover large geographical areas. They have an 
obvious appeal when fishing opportunities have to be shared  between countries, or communities 
or fleets, because it is easier for countries to agree on sharing catches in some proportion than to 
agree on sharing out fishing effort. In a C&C output regime scenario, the centralised decision-
making apparatus better suits the management of fisheries that are exploited under diverse 
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jurisdictions and that require effective resource allocation. According to FAO, quota regimes are 
considered to be fair, up to certain level, since the same rules apply to everybody.  
 
Sustainable management of fishing resources is a goal generally aimed for by all fishing states. 
The problem is that effective fisheries management not only faces intense environmental change, 
but also important impacts from biological, socio-economic, political and technological factors. 
Yet it is difficult to take into account all of these simultaneously. A C&C output-based regime 
represents a rather appropriate management tool to achieve this goal. However, the rigid C&C 
‘top-down’ decision making process is backed by biologically oriented management research 
which largely ignores users’ participation and socio-economic knowledge. Furthermore, a C&C 
output regime confines managers to basing their decisions mostly on their own objectives. Thus, 
for scaling up into a more integrated quota-based management regime, interdisciplinary 
knowledge is required as an input to the management process. Initially, there are two types of 
information required: biological indicators, such as resource abundance, catches, growth, weight 
at age and maturity; and ecological information, such as interrelations between species and 
impacts of fishing activities on the ecosystem. The second type of information will require the 
integration of social, political and economic information. However, frequently, social and 
political factors are solely used to take decisions such as TAC-setting. A C&C quota-based 
management regime also requires the integration of economic indicators, such as fishery net 
revenues, capital and operating costs, profitability of fleets, opportunity costs and levels of 
investment in the fleet. An integrated C&C management regime must also consider technological 
creep, evolution of capacity and the impact of fishing technology on the ecosystem. Institutions 
close the list of factors to be integrated within the management process. In particular, C&C 
output regimes require a robust control and enforcement apparatus, since illegal activities such as 
discarding and misreporting of landings are some of the negative outcomes of the system. 
 
Currently, new tools are being developed to improve management. This is the case of the Driver 
Pressure State Response (DPSR) framework developed by the Organisation for Economic 
Cooperation and Development (OECD). Finally is should be highlighted that, in the EU, the 
relatively recent creation and implementation of Regional Advisory Councils (RACs) should in 
time, improve management through incorporation of users into the management process. 
 
1.3. Developments in rights-based management 

This section is primarily based on extracts from Del Valle I. et al., 2006 and Hersoug B., 
Matthiasson T. and van Hoof L, 2007 
 
Since the 1980s there has been a gradual movement towards market-based fisheries management 
systems. Although other solutions are also possible (for example, individual effort or input 
quotas, individual territorial quotas or even group quotas), individual transferable quota (ITQ) 
programmes have monopolised the theoretical, empirical, and political debate surrounding 
market-based fisheries management. The attractiveness of ITQs is the result of two related issues. 
Firstly, since ITQ systems are based on a long-standing traditional instrument – total allowable 
catches (TACs) – and secondly, as ITQs are TAC-based, they are able to simultaneously address 
both biological and economical goals. In the European Union the current debate is on rights-
based management tools in fisheries in which transferable license and quota systems should bring 
about a reduction of fleet overcapitalisation and result in a smaller fleet, producing the same 
amount of fish in a more efficient way. 
 
From experiences of rights-based fisheries management in various forms (i.e. licence regimes, 
Individual Vessel Quota (IVQ) and ITQ schemes), within EU countries (UK, Netherlands) and 
Non-EU countries (Norway, Iceland, New Zealand, South Africa and Chile), different lessons can 
be learned. A summary: 
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- Rights-based management systems produce expected as well as unexpected results. 
While concentration is among the expected results, the new class of ‘sharecroppers’ 
leasing quota from the larger quota owners, have the potential for undermining the logic 
behind the ITQ-systems by transferring quota to the most efficient undertakings. 

- Strong rights for one group (fishers) may imply weak or unclear rights for other 
stakeholders, such as recreational fishers, aquaculture farmers and environmentalists. It 
is difficult or impossible to foresee that these groups can handle their concerns on the 
market. 

- Right-based management regimes may come in many forms and limited transferability 
(or no transferability) and social concerns may in many cases be well served with certain 
limitations on transferability or by giving certain groups a priority. 

- While zoning in favour of the small-scale fishers may facilitate their catching operations, 
such measures have to be followed up also in the allocation of resources. In the end 
fishers are living from what they catch and not from where they catch it. 

- The significance of ownership can also be discussed. While the establishment of local 
management areas may have been a success, the crucial question is whether it is the 
sense of the local ownership to the area and the recourses or the actual co-management 
experience, which has produced new attitudes and improved practice among the fishers. 
It is most likely that it is the latter, which points to a more effort to be put into co-
management schemes on local level instead of devising new ITQ-solutions. 

 
As to the question: ‘Are ITQs the solution to all our problems’, it is obvious that the short answer 
should be: ‘No’. However ITQs are the solution to most of the problems fishery managers are 
faced with if combined with some form of resource rent taxation. ITQs solve some of the most 
severe problems such as overcapitalisation of the fisheries and over utilisation of the fishing 
resources. Taxing some of the resource rent created by the ITQ system opens the possibility to 
compensate some of those that lose out when ITQs are introduced. Thus the possibility for 
acceptance of the ITQ system among the broad public is greatly enhanced. The main remaining 
problem is related to the way TACs can be set. Other issues to be addressed include illegal 
fishing and discards of low value catches. These problems should not be underestimated but as 
this is written down, the EU is negotiating progressive yearly discard reduction schemes for 
different fleets (STECF 28th Report, 2008). 
 
De facto, all quota systems seem to evolve into transferable quota systems. Quota presently 
changes hands between Member States under the form of quota hopping and quota swaps. The 
introduction of an ITQ system on EU level would have many consequences for institutional, legal 
and political settings of the CFP. EU transferable International Quotas (IQ) could be issued and 
managed by the European Union or this might be delegated to the Member States. In both cases it 
seems obvious that initial allocation would be most likely be based on relative stability keys and 
national quota shares based on individual historical catch records or existing  national ITQs.  
ITQs should be stock specific and transfer of ITQ of species between different stocks should not 
be allowed. In order to prevent contradictions between the concept of European ITQs and the 
different national legislation of Member States, the ITQ right should be defined clearly and 
explicitly. An EU ITQ system would change the scope of interests of national and regional 
managers since interest in local stocks would be placed into an international context and they 
would no longer be linked to national local interests. In the new situation, quota ownership could 
provide a basis for regional co-management by international stakeholders for example interlinked 
with the system of Regional Advisory Councils. 
 
The socio-economic costs to society of the concentration of fishing operations through ITQs are 
likely to be quite significant and may by substantially larger than the economic gains enjoyed by 
the companies and vessel operators who benefit as a direct result of the ITQ system. However, 
socio-economic costs are rarely taken into account when decisions are made to move to an ITQ 
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system. The introduction of community-managed quota systems with community transferable 
quota (CTQ) could be an option  by  fixing catch rights to an existing coastal fishing community 
and hereby guarantee the existence of the community’s socio-economic structures and the local 
(small-scale) fishery. Yet this (relative) stability comes at a (economic) cost and there is still the 
question how much economic efficiency fishery managers are willing to sacrifice to protect 
communities.      
 
1.4. Effort and capacity-control regimes 

This section is primarily based on extracts from Nielsen R.J. et al., 2006 
 
Effort based management is an alternative management system to the total allowable catch (TAC) 
system. Since 2003, the European Union (EU) has started to use both management systems in 
parallel by supplementing established TACs and fleet capacity restriction with days-at-sea 
restrictions.  
 
Effort management is based on fleet units, rather than on stock units as in a TAC system. Effort 
regulations should therefore cover the full fleet and be based on homogenous vessel-categories 
(e.g. category vessel types by main gear such as trawlers as well as vessel length or engine power 
categories) where each are regulated according to their capacity, activity, and fishing pattern. 
Categorization of fishing vessels as well as tracking of fleet structure development, fishing power 
evolution and technology utilization are central elements in the knowledge base for managing 
capacity and fishing activity. The restrictions and constrains of direct effort regulation include a 
license system with fishery and catch permits to allow fishing in certain areas and seasons on 
certain species for particular vessels and gears, as well as restrictions on the capacity of licensed 
vessels. Licensed fishing rights might be transferable between owners and acquire substantial 
value. 
 
Compared to TACs, and in relation to the demands on the knowledge base for the management 
system, one major benefit resulting from the use of days-at-sea, as the main tool for fisheries 
management, is that days-at-sea restrictions will conserve resources even if stock sizes are poorly 
estimated. Nor does it require an exact knowledge of the discards, as is the case for properly set 
TACs. However, management of fisheries by effort control (capacity and sea-days) raises a series 
of other problems in the knowledge base, including: 

- allocation of effort between fleets (and countries) 
- allocation of capacity between fleets (and countries) 
- allocation of sea-days by fleet 
- relative stability in effort units to replace relative stability in catches 
- definition of fleet-based harvest control rules, especially in relation to mixed fisheries 
- definition of fleets and fisheries 
- definition of effort (sea-days, fishing days, trawling hours, KWdays, etc.) 
- the interaction between management measures (license system, TAC, technical 

measures, maximum sea-days/month) 
 
Such problems are key issues in a multi-jurisdictional system with mixed fisheries, and where 
relative stability prevails as the central distributional approach by fisheries management. 
 
However, extensive problems associated with sharing common resources arise in effort-based 
regimes; for example maintaining historical international relative stability. In general, it is easier 
for countries to agree to share catch in some proportion than to agree how to share out fishing 
effort. It will be necessary for politicians and management to have exact and detailed 
international agreements on fisheries management and how to share the common resources. This 
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will involve the formulation of precise management objectives and precise Harvest Control Rules 
(HCRs), as well as clear management strategies for the exploitation of resources. 
 
The definition of effort/fleet based HCRs provides the basis for any effort/fleet-based 
management regime. Fixed rules for the establishment of rights in terms of capacity and sea-days 
need to be agreed upon. Such rules may hamper the adaptation of fleets to a given resource 
situation and changes in that resource situation. Consequently, HCRs must consider both the 
technical interactions between fleets, the biological interactions and changes in resource situation 
in relation to mixed fisheries. A certain effort level for a mixed fisheries fleet will give 
conflicting effort levels by species in multi-species fisheries in relation to species-specific limit 
reference points for sustainability, and, consequently, some stocks will be at risk of being over-
fished, and some under-fished, as only one stock can be fished on the single species optimal 
level. In mixed fisheries, it will be difficult to scale effort to harvest all target species and stocks 
in the fishery in the most economically optimal, efficient and biological sustainable manner. In 
this respect, managers must also recognise that a management strategy can meet some objectives 
but conflict with others and multiple objectives accordingly have to be balanced and trade-offs 
decided upon in relation to the knowledge base. 
 
To evaluate the success of different management options under an input regulation system, it has 
proved necessary to obtain precisely defined and quantitatively based biological, technological 
and economical performance and utility criteria, in relation to management objectives, as part of 
the knowledge base, as well as know the sensitivity of those (e.g. MTAC and EIAA model). 
Common units are essential for making precise quantitatively based HCRs and to compare the 
effects of management strategies. Fleet-based HCRs need to be defined. To do so, a precise 
definition and division of fleets is necessary. The definition of fleets and fisheries is also essential 
and may have a great impact on the actual management. Additionally, it is necessary to use a very 
precise and quantitatively based definition of a common unit of effort. On the basis of a precise 
definition it is possible to allocate effort and capacity between fleets and countries. Furthermore, 
to allocate the sea-days by fleet it is necessary to know and estimate the relative fishing power 
changes over time of a given fleet compared to other fleets. 
 
In order to achieve relative stability in effort units the complexities in scaling allowable effort to 
TACs has to be solved, while also taking into consideration any efficiency increases, a very 
difficult exercise for all concerning parties.  
 
Property rights need to be considered for uni- and multi-jurisdictional fisheries management. 
Typically, resources do not have associated private property rights in effort regulation systems. 
Sometimes, the access to the fishery (license) and/or the certain amount of activity given to a 
certain capacity are obtained as private and transferable property rights, which will be an object 
for trade and investment. Input-based properties however are easier to define precisely, observe 
and control than output-based properties. In an input regulation system, the resources will most 
often be public property under a transferable quota system; in contrast to an output based ITQ-
management. This might be a very important aspect in management for many stakeholders 
beyond  those from the fishery industry and fisheries managers. Overall, it may make a difference 
to agree upon when resources are international property rather than transferable private quotas. 
 
Even though effort-based management is less dependent on precise yearly stock assessment 
estimates and has a reduced need for annual assessments, it will still need reasonably precise 
stock assessments and forecasts to set an appropriate initial effort level and to respond to changes 
in efficiency. 
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Although effort regulations often have the explicit purpose of reducing discards, it will also have 
the effect of reducing the incentives to discard. It should be noted that there is not the same high 
need for extensive and precise discard data as there would be in output regulation systems. 
 
Over-capacity has been shown to be a problem in all input regulation systems as it results in high 
pressure on the resources and non-compliance with regulations.  
 
Control of one or more inputs provides an immediate incentive for fishers to substitute 
uncontrolled input. As input regulation regimes provide no ownership of the fisheries resources 
there can, similarly to output regulation systems, be an incentive for heightened competition for 
the catch, which will often mean more input and reduced economic efficiency. Compliance seems 
to have a tendency to be greater where there is a strong stakeholder involvement in the advisory 
processes, as well as stakeholder participation in the management bodies of the decision-making 
process. With respect to compliance and enforcement under effort regulation, control under this 
system is simpler than in an output regulation system because it is easier to observe activity of 
vessels than to monitor catch and output. The improvement in information resulting from VMS 
registration of activity is an important means to achieve that in many systems and especially in an 
effort and capacity-control regime. 
 
1.5. Knowledge-base of co-management 

This section is primarily based on extracts from Hoevenagel E. et al., 2006 
 
Approaches based on decentralisation and bottom-up style fisheries management are becoming 
increasingly popular and are thought to hold the key for the sustainable exploitation of marine 
resources. It is in that context that participatory management and co-management are referred to. 
Decentralisation of fisheries management authority from national to lower levels of management 
is on the political agenda in many coastal states of Europe and in the rest of the world. The 
rationale for co-management contains three main elements. Firstly, the resource users have an in-
depth knowledge of the fishery, which can be added to the information attained by fisheries 
scientists. Secondly, involvement of the community encourages compliance because they fully 
understand the policy, which leads to commitment and support of the policy from the resource 
users. Thirdly, democratic theory would imply that those who are to be affected by management 
decision should have their say. 
 
An important dimension of the problem of formulating a knowledge base for management within 
a co-management context is that different stakeholders hold knowledge about the fishery in 
different forms. Three main distinctions can be made, that between tacit  and discursive 
knowledge, that between written and oral knowledge, and that between anecdotal and systematic 
knowledge. There are important interplays between the forms and the content of knowledge 
relevant to fisheries and control of both form and content of knowledge is critical in any political 
process. 
 
A co-management system must develop mechanisms to reconcile formal scientific knowledge 
and local knowledge belonging to the fishing community, such that acceptance and validity is 
maintained. One approach may be to develop indicators of the status of the system that reflect 
fishers’ knowledge and that are supported by the scientific community. Indicators must then be 
observable by stakeholders and allow sustainability, as understood by formal researchers and user 
groups relevant to management. This means that they should have associated reference points 
(limits, targets, etc.) acceptable to the stakeholders and to the public. If these criteria for 
indicators are met, then it is possible to develop a shared knowledge base for co-management. 
However, finding indicators that match all these criteria may be difficult.  It should be noted that 
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the EU currently is investigating possible indicators through its independent scientific 
commission, namely the Scientific, Technical and Economic Committee for Fisheries (STECF). 
 
The creation of new institutions, which are, to varying degrees, already in operation in, for 
instance, New Zealand, the USA and Canada, is a democratisation process and asks, 
consequently, for open mindedness from all participants. Several collaborative research initiatives 
are currently taking plaice in Europe. Whether Europe will follow the same route in a co-
management system as the countries mentioned above may only be a matter of time. 
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2. Fisheries policy-making in Europe, state of the art today  
This section is primarily based on extracts from Hegland T.J., 2006 
 
The instrumental set-up for production and use of knowledge in relation to fisheries management 
in Europe is complex and involves a number of actors. The two most prominent actors in the 
system are the International Council for the Exploration of the Sea (ICES) and the European 
Union (EU). ICES is the intergovernmental agency that is central to a system that provide 
management advice based on biological scientific knowledge and also coordinates marine 
research activities in the North Atlantic. The EU is the main consumer/user of this scientific 
knowledge as part of its decision-making process relating to the management framework and 
instruments of the Common Fisheries Policy (CFP). The CFP is currently undergoing a 
substantial reform, mainly linked to the fact that EU fisheries management has fallen short of 
delivering the desired results. A large number of fish stocks are currently outside what have been 
defined as safe biological limits; and much of the catching industry is in a permanent state of 
crisis, due to continuing overcapacity and low quotas.  
This chapter provides a basic introduction to the present decision-making system, how scientific 
knowledge and other types of knowledge feed into it, the problems inherent to the system and the 
contours of the reform of the system that delivers scientific advice to the EU fisheries 
management system.   
 
2.1. The ICES-EU system 

The International Council for the Exploration of the Sea (ICES) delivers scientific advice on 
fisheries management to the EU, among other clients. The EU is ICES’ largest client and ICES is 
likewise the most prominent provider of scientific advice to the EU. ICES provides advice on fish 
stocks in the North-East Atlantic, where some of the EU’s most important fisheries take place. 
ICES’ assessments are based on both data from commercial fishing vessels (fisheries-dependent 
data) and data collected trough other means, for instance trawl surveys conducted by research 
vessels (fisheries-independent data). ICES has 19 member states1, and can be understood as a 
forum where the national laboratories of the ICES member states pool their resources. The basic 
units of the ICES system are the individual scientists, who are employed in the various national 
laboratories and institutes of the ICES member states. The ICES network comprises 
approximately 1600 marine scientists, with specialisms in biology, ecology, fish stock assessment 
and population dynamics, oceanography and hydrography. The work, which is necessary for 
ICES to carry out its tasks, is coordinated through a system of committees and expert-
working/study groups. There are more than 100 expert-working/study groups dedicated to 
different themes covering all aspects of the marine ecosystem. Many of these are charged with 
specific species or specific areas; others relate to methods or other issues such as by-catch. The 
members of these groups are national appointed experts from the Member States’ fisheries 
institutes and universities, etc. These working groups submit reports to the Advisory Committee 
(ACOM), which provides advice on the state of living marine resources, and for the first time this 
year also on ecosystem dynamics. 
 
The advice from ICES is, in the first instance, received by Directorate-General for Maritime 
Affairs and Fisheries (DG MARE). The tasks of this division of the European Commission are to 
develop and propose measures to advance the objectives of the Union. As the information from 
ICES is predominantly biological information, especially designed to the setting of TACs, DG 

 
1 The ICES member states are Belgium, Canada, Denmark, Estonia, Finland, France, Germany, Iceland, Ireland, Latvia, the Netherlands, 
Norway, Poland, Portugal, Russia, Spain, Sweden, the United Kingdom, and the United States of America. 
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MARE has make sure that other knowledge are also submitted to them through a number of 
committees with varying responsibilities. The main ones are: 
 

• Scientific, Technical and Economic Committee for Fisheries (STECF) 
It is the most important committee in relation to scientific advice. This advisory expert 
Committee consists of 30 to 35 scientists, mainly from the fields of marine biology, 
marine ecology, fisheries science, nature conservation, population dynamics, statistics, 
fishing gear technology, aquaculture and economics of fisheries and aquaculture, who are 
appointed for a renewable period of three years. STECF meets in plenary three times a 
year and advises DG MARE on matters where scientific skills are central. This advisory 
Committee can, in collaboration with DG MARE, form internal sub-groups, which can 
include independent experts who are not STECF members and may be recruited from 
countries outside the EU. STECF bases the advice on TACs and other issues, 
predominantly on the findings produced by ICES, but also on those of other scientific 
advisory organisations (particularly regional fisheries organisations such as NAFO, 
ICCAT etc.). STECF furthermore adds to the knowledge base around the advice by 
conducting evaluations for selected fleets of potential short and long-term economic 
impacts. STECF is the only source of economic advice DG MARE consults on a regular 
basis. When the ICES advice has been through STECF, it has gained status in relation to 
the basic regulation of the CFP, which states that the Commission must take into 
consideration the opinion of STECF. 

• Regional Advisory Councils 
The agreement on the legal provision for Regional Advisory Councils (RAC) is one of the 
most visible results of the recent reform of the CFP in terms of changes in the institutional 
setup. A RAC consist of a General Assembly and an Executive Committee. In both of 
these for a, two-thirds of the seats are occupied by the fisheries sector. The last third of 
the seats are allocated to ‘other interest groups’. The latter includes amongst others, 
environmental organisations and groups, aquaculture producers, consumers and 
recreational or sport fishermen. In legal terms, the RACs have a purely advisory role vis-
à-vis the Commission and DG MARE. However, DG MARE has indicated that the 
opinions of the RACs will weigh heavily in the decision-making process in so far as they 
do not turn out to reflect the lowest common denominator of the fishing industry. Seven 
RACs are proposed, one for each of the following areas/fisheries: the Baltic Sea, the 
Mediterranean Sea, the North Sea, north-western waters, south-western waters, pelagic 
stocks and high seas/long distance fleet. 

• Advisory Committee on Fisheries and Aquaculture 
DG MARE will also, in most cases, consult the Advisory Committee on Fisheries and 
Aquaculture (ACFA), which was set up by the Commission in 1971, in order to be able to 
take European-level – as opposed to regional in the RACs – stakeholder groups’ opinion 
into consideration in matters relating to fisheries. ACFA, which is organised with four 
working groups under it, includes representatives of the following interests: ship-owners, 
cooperative ship-owners, employed fishermen, producer organisations, stock-breeders of 
fish, mollusc/shellfish stock-breeders, processors, traders, consumers, environmentalists 
and development organisations. It should be noted however that ACFA is numerically 
dominated by representatives of the fishing industry. The four working groups which 
prepare the opinions of ACFA are: (1) Access to fisheries recourses and management of 
fisheries, (2) Aquaculture: fish, shellfish and molluscs, (3) Markets and Trade Policy and 
finally, (4) General questions: economics and sector analysis. Each working group has a 
fixed number of members ranging from 15 to 19. The Commission can appoint additional 
members according to items on the agenda. In the working groups, other interest/groups 
besides those represented in the plenary committee are included. These interests/groups 
are banks, auctions and ports, biology and economics. The representatives from biology 
and economics are appointed by STECF. 
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2.2. Regional Fisheries Management Organizations 

The EU is also contracting party in ten Regional Fisheries Management Organisations (RFMOs)  
worldwide, which have been set up to monitor and regulate fisheries activities in international 
waters. The ten RFMOs are: North-West Atlantic Fisheries Organisation (NAFO), North-East 
Atlantic Fisheries Convention (NEAFC), Indian Ocean Tuna Commission (IOTC), North Atlantic 
Salmon Conservation Organisation (NASCO), Commission for the Conservation of Antarctic 
Marne Living Resources (CCAMLR), International Commission for the Conservation of Atlantic 
Tuna (ICCAT), General Fisheries Council for the Mediterranean (GFCM), Western Central 
Atlantic Fishery Commission (WECAFC), Fishery Committee for the Eastern Central Atlantic 
(CECAF), and South-East Atlantic Fisheries Organisation (SEAFO). On request, some of the 
RFMOs provide advice to the Union on fisheries issues within its area of competence. Within the 
EU system, advice from RFMOs is treated  in much the same way as advice received from ICES, 
which means that it is reviewed by STECF. 
 
2.3. The European Parliament 

In some cases the next step of the decision-making process is hearing the European Parliament. 
This elected body presently consists of 732 parliamentarians from 25 Member States. However, it 
is important to note that the TAC regulation does not pass through the European Parliament. The 
consultation procedure requires that the views of the Parliament must be heard before the Council 
decides on whether to adopt a proposal on fisheries legislation and in which form. When the 
Commission proposes new legislation in the area of fisheries, the Parliament will be asked to 
propose amendments to it. Most of the work on the Parliament’s resolutions is done in the 
standing Committee for Fisheries. The Committee for Fisheries adopts by simple majority a 
report as a proposal for resolution. The resolution is hereafter dealt with in full Parliamentary 
plenary session, where each proposal amendment has to gather a majority of the votes of those 
Members of the European Parliament who are present.  
 
NGOs and to some extent the fishing industry, both of which have traditionally felt deprived of a 
reasonable representation in relation to EU fisheries management issues, have also utilised the 
Parliament as a way to gain access to the decision-making system by lobbying Members of the 
Parliament who felt it opportunistic to be associated with those interests. However, efforts have 
logically been more intense in areas where the Parliament has greater formal influence, such as 
environmental policy. It follows from this that the Parliament could potentially become more 
influential as fisheries issues are increasingly integrated with environmental policy and efforts are 
made to introduce environmental concerns into the CFP. 
 
2.4. The Council of the European Union 

In the Council of the European Union the Member States are each represented by their Minister 
responsible for fisheries issues. It is this body which takes the final decision on adopting new 
legislation. Such decisions include the high-profile settings of TACs and effort restrictions, which 
takes place at the end of December on an annual basis. Fisheries policy, in contrast to many other 
policy-areas, is dominated by political intervention through ‘regulations’. These regulations are 
directly binding in the Member States and do not need additional national legislation for them to 
be legally applicable. Fisheries policy is consequently one of the areas where the Council has the 
most wide-ranging powers.  
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3.  Requirements of an Ecosystem Approach to Fisheries 
Management 

This section is primarily based on extracts from Gislason H., 2006 
 
Over recent decades, the emphasis of fisheries management in the EU has changed from 
optimizing production to conservation and risk management. The increasing public awareness of 
environmental issues has led to the recognition that marine ecosystems not only provide 
marketable fish and shellfish, but also a whole range of other ‘goods and services’ to humans, and 
research has documented that some of these goods and services may be at risk at current levels of 
fishing effort. As reflected by many recent policy documents and declarations, summarised in 
FAO [FAO, Fisheries Management 2, 2003], this has created a motivation for broadening 
fisheries management to include objectives related to the wider impacts of fishing on marine 
ecosystems. 
 
3.1. The concept 

The concept of an Ecosystem Approach to Fishery Management (EAFM) or as others label it, 
Ecosystem-based Fisheries Management, is rapidly evolving, providing a large range of opinions 
regarding its definition and how it may be achieved. The FAO Guidelines on the Ecosystem 
Approach to Fisheries [FAO, Fisheries Management 2, 2003], is broadly defined as: ‘An 
Ecosystem Approach to Fisheries strives to balance diverse societal objectives, by taking account 
of the knowledge and uncertainties of biotic, abiotic, and human components of ecosystems and 
their interactions and applying an integrated approach to fisheries within ecological meaningful 
boundaries’. The purpose was described as ‘to plan, develop, and manage fisheries in a manner 
that addresses the multiple needs and desires of societies, without jeopardizing the options for 
future generations to benefit from the full range of goods and services provided by marine 
ecosystems’. Although the scope of EAFM is much wider than conventional fisheries 
management its practical implication has similar components including the setting of overall 
high-level objectives together with the identification of responsible institution, user rights and 
mechanisms for conflict resolution and decision. It also includes the identification of 
stakeholders, a description of the fishery and the area in which it takes place, the identification of 
broader issues, the specification and prioritization of the objectives, an agreement on indicators 
and reference points, identification of management measures and decision rules, and plans for 
monitoring, assessment and review. 
 
3.2. Management objectives 

While natural scientists have played a major role in identifying the components of EAFM, 
specifying its overall objectives, it is clearly not just about science. For the ecologist and other 
natural science disciplines involved in natural resource management, the discussion of what 
constitutes desirable and undesirable ecological states of nature cannot be taken in isolation from 
discussions within stakeholder groups driven by social, economic and political issues and 
agendas. This creates a need for providing a structured framework where the communication 
between scientists, NGOs, fishers, the wider fishing industry and other stakeholders can take 
place. An increase in transparency of the management system to all stakeholders is an obvious 
necessity for a successful communication. However much more could be done to identify the 
most efficient way to achieve consensus and to identify and develop methods and institutions for 
optimise dialogue.  
 
Once overall objectives have been defined, they have to be translated to operational objectives 
related to measurable properties. If the overall objective for example is to ‘maintain the structure 
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and function of marine ecosystems including their biodiversity’, it will be necessary to consider a 
number of ecosystem characteristics such as trophic relationship, species and genetic diversity 
and habitat quality, as well as the long term status of affected populations and their resilience to 
natural and man-made environmental changes. All of these characteristics can be expected to be 
influenced by fishing. For each ecosystem characteristic that fishing may influence operational 
objectives have to be agreed upon in order to identify what constitutes acceptable and 
unacceptable. Without any doubt a difficult task, not only to provide all necessary information, 
but even more so to achieve a consensus between all participating parties. 
 
3.3. Indicators 

In an EAFM indicators are typically needed to reflect the state of the ecosystem, the fishery 
resource and the economic and social state of the industry in relation to operational objectives. 
Indicators are useful to inform managers, stakeholders and the public about how well the 
objectives are being pursued and met and determine what properties should be monitored. 
Typically an objective will be represented either by a preferred value of the indicator or by a limit 
value reflecting the border between acceptable and unacceptable states, but it can also just be 
whether or not the indicator is moving in a desired direction. The selection of appropriate 
indicators is not a trivial process. Ideally it involves an interactive process in which candidate 
indicators are screened by stakeholders for their usefulness in relation to management objectives, 
while scientists’ advice on the ability of the indicators to reflect the impact of fishing on the 
property of interest and the ease with which each indicator can be monitored.  
 
The involvement of stakeholders in the screening of indicators is important, because indicators 
must be legitimate and meaningful in the eyes of the stakeholders and the public. Defining 
operational goals and selecting appropriate indicators to characterize the state of the ecosystem is 
often hampered by limited knowledge about how ecosystems respond to fishing, and how the 
effects of fishing can be separated from the effects of natural environmental change. Many of the 
ecosystem indicators will thus be summarizing the outcome of a large number of processes of 
which only few will be understood in detail.  
 
Due to the complexity of marine ecosystems and the multitude of fishing activities and 
stakeholder aspirations, a large number of indicators will probably be needed to accurately reflect 
the situation in relation to a range of diverse management objectives. However, using a large 
number of indicators will diminish the ability to overview the situation. Methods are therefore 
developed to aggregate indicators to provide an interpretable overall picture. The Presure-State-
Response (PSR) framework, developed by OECD and the Australian Ecological Sustainable 
Development (ESD) framework are two examples of conceptual frameworks to group the 
indicators. 
 
Uncertainty plays an important role in EAFM. With far more conflicting objectives to consider 
than in single species management and with possible effects ranging from changes in single 
species productivity to changes in ecosystem energy flux, biodiversity and species genetics, it is 
evident that the likelihood of an effect occurring will have to be considered together with its 
potential severity. Quantification and risk will therefore play an important role in the road 
towards EAFM. 
 
3.4. Some extra management tools in EAFM 

Although management tools available for EAFM are generally the same as used in single species 
management, three extra tools can be considered to be of particular relevance. 
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• Marine Protected Areas 
Established Marine Protected Areas (MPAs) range from strictly ‘no take’ areas to 
‘multiple-use’ areas where some types of fisheries and other activities are allowed. 
Overall MPAs have an important role to play in the establishment of EAFM. Although the 
benefits for local fisheries are doubtful, well-plannned MPAs may safeguard vulnerable 
habitats, populations and generic resources. Supplemented with measures to manage 
fishing outside their borders and established with a reasonable size they seem able to 
provide a number of conceivable objectives of EAFM. 

 
• Gear modifications 

Although technical improvements in gear design and more precise navigation can 
decrease or remove some of the negative side-effects of certain fishing gear and practices, 
it is unlikely that all impacts can be reduced to acceptable levels. Often the improvements 
come with costs to the industry; will reduce the efficiency of the gear towards marketable 
species or sizes; or make the gear more difficult to operate. Only if economic or other 
incentives are combined with education and proper surveillance will more environmental 
friendly gears be rapidly adopted and used by the industry. It is fortunate that many of the 
technologies developed in recent years to reduce by-catch of non-target species and size 
groups can be adopted without major reductions in their long term profitability. The 
reduction in dolphin by-catch in tuna fisheries and the introduction of turtle exclusion 
devices in shrimp fisheries are two examples that demonstrate that significant 
improvement can be achieved if sufficient public attention and political will is present. 
 

• Eco-labelling 
If the EAFM is to be embraced, it is important to identify incentives that will promote 
sustainability and nature conservation. Eco-labelling constitutes a market based incentive, 
where consumers are given an opportunity to express a preference for seafood caught by 
well-managed and environment friendly fisheries through their selection of labelled 
products. Consumer preferences for eco-labelled products can help to align the goals of 
industry with those of management agencies and environmental NGOs. Certification may 
provide a market advantage and certification costs therefore often have to be paid by the 
industry. This results in a shift in burden of proof from management agencies towards the 
industry, providing the basis for a better understanding in the industry for the need for 
adopting precautionary and environmentally friendly management systems. The most 
elaborate program for eco-labelling of fisheries and fisheries products has been developed 
by the Marine Stewardship Council (MSC) where currently approximately 3% of the 
global landings from marine fisheries have been or are in the process of being certified. It 
is unknown to what extent eco-labelling will improve the general sustainability of capture 
fisheries as the experience with eco-labelling is still rather limited, but as the number of 
fisheries seeking certification grows, this will probably change and help in development 
of a better EAFM. 
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4.  Scenario modelling and the use to fisheries management 
strategies evaluations 

This section is primarily based on extracts from Kell L.T. et al,2006, Aranda M. and Motos L, 
2006 and Motos L. and Wilson D.C., 2006 
 
A management procedure is a simulation-tested set of rules used to determine management 
actions, in which the data, assessment methods and harvest control rules for implementing 
management actions (i.e. the rules for decision making) are pre-specified. An operational 
management procedure (OMP) is defined as a management procedure that is currently being used 
to determine management actions or has been intensively tested by a management body to a level 
where it could be used in practice. Management procedures are rigorously tested before 
implementation using computer simulation to ensure robustness to a wide range of uncertainties. 
This is done through the development of an operating model that represents the underlying reality 
against which candidate management procedures are tested with respect to explicitly stated and 
prioritised management objectives (e.g. low-risk of depletion, high and stable catches). The 
approach was pioneered by the Scientific Committee of the International Whaling Commission 
and is also being used in fisheries management, particularly in South Africa and Australia. The 
fact that the European Union has recommended that multi-annual recovery plans should be used 
for depleted stocks opens the door for the use of these OMPs. In fact the Icelandic cod stock has 
been a case study in Europe where an operational management procedure has been used to come 
up with harvest control rules, which have been implemented. 
 
The rationale followed by the operational management procedure is somewhat different from the 
conventional way management systems deliver their information at the moment. The 
conventional process for providing scientific recommendations for fisheries management 
involves selecting the current ‘best’ assessment of stock status and using this as a basis for 
regulatory mechanisms to be applied. Stock assessments use increasingly complex models with 
significant input and modification by scientists, often on an annual basis, while the regulatory 
mechanisms include Total Allowable Catches (TACs) and/or limiting fishing effort. These 
mechanisms are often based on biological reference points, such as maximum sustainable yield 
(MSY), the biomass associated with MSY (Bmsy) or the corresponding fishing mortality (Fmsy).  
Providing TACs generally relies on defining precautionary reference points (Fpa and Bpa, for 
fishing mortality and biomass, respectively) to ensure that the real state of the stock is on the safe 
side of the limit reference points (Flim and Blim) with a high probability. However, the 
differences between the precautionary reference points and the limit reference points are often 
arbitrary. The OMPs offer a way to define these differences and through simulation, show the 
consequences of changing these values on a risk-taking scale. 
 
Currently, scientific advice and management is often done in a somewhat ad hoc manner. This is 
because most biological reference points fail to fully take the uncertainty associated with the 
quantities used to calculate them into account, with potentially dire consequences for fish stocks 
to which they apply. For example, some fishing mortality based reference points are known to 
lead to unsustainable exploitation rates for certain species [Dorn M.W., 2002; Punt A.E, 2000]. 
This is because when deriving these reference points, important sources of uncertainty about the 
likely and alternative dynamics of the stock and management system are ignored, for example, 
with the respect to the ability to collect data, assess the stock, and implement management 
measures. Again OMPs offer a way in attempting to calculate these uncertainties and demonstrate 
the likely consequences.  
 
One of the weaknesses of fisheries science is that it is almost impossible to conduct large-scale 
experiments on fish stocks. It is therefore almost always impossible to ascertain the actual causal 
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dependencies in a system. Although simulation testing of OMPs cannot replace the missing 
experiments, it offers a tool to evaluate the consequences of alternative hypotheses in terms of 
achieving management objectives. In addition, it helps focus discussion by stakeholders on the 
strategic rather than the tactical aspects of fisheries management, for example, deciding upon 
whether effort or catches should be controlled rather than arguing about this year’s TAC level. 
 
It is necessary to identify and agree on explicitly stated and prioritised management objectives 
before evaluating alternative management procedures. These will differ among management 
jurisdictions, countries and organisations, and can include biological, economical and social 
aspects. Objectives can be divided into high-level (policy, e.g. whether to favour conservation or 
short-term economic gain), and operational (specific, e.g. which stocks or fleets to regulate in a 
mixed fishery) objectives. However, it is often the case that management objectives are expressed 
qualitatively. These qualitative objectives need to be made quantitative for them to form the basis 
for an evaluation of management procedures. This should be done, as far as possible, with the 
decision makers and stakeholders, prior to any evaluations. The results of evaluations may, in 
fact, help to determine the extent to which the management objectives are in conflict, and hence 
whether different objectives imply different management strategies. 
 
There could also be an incentive for the industry to improve its performance if precautionary 
biological reference points take account of implementation and estimation error. Specifically, the 
OMP evaluation approach could be used as a planning tool in fisheries negotiations to 
demonstrate that improved performance may lead to higher catches in the short term. This is 
because there is a positive relationship between information and yield in this approach so there is 
an incentive to resolve key uncertainties about the population dynamics to avoid having to reduce 
exploitation rates to be robust to those uncertainties. 
 
The process of conducting operating models on available data and knowledge ensures that the 
OMP approach is firmly rooted in the existing knowledge base, which is important in actually 
being able to agree on an OMP. However, there is also a need for review process to handle cases 
in which either new knowledge becomes available, or the OMP behaves in a way not previously 
envisaged.  
 
Although the OMP approach is a powerful tool, ultimately the aim is to improve the quality of 
management. Importantly, the OMP approach is intended to improve the current system, not by 
making it more complex, but by identifying a robust management framework that can handle the 
often conflicting and poorly defined management objectives. It also should take account of many 
of the uncertainties that are often ignored in the conventional approach and aid in strategic 
decision making. Developing and implementing an OMP will not necessarily improve the quality 
of assessments, which may still need to be conducted on an annual basis. Rather, it will provide a 
way by which management can take the unavoidable uncertainties and possible disasters of 
assessment methodology into account. An additional benefit of the OMP approach is that it can 
be used to perform cost benefit analysis and ensure that resources are allocated appropriately to 
meet management objectives.  The OMP approach requires the development of special software. 
Until recently there were no software packages that implemented ‘generalised’ operating models. 
However, a new framework FLR has now been developed by the FEMS - EFIMAS EU projects 
and has increase the ease with which the OMP approach can be applied to new fisheries (website 
http://www.flr-project.org/doku.php). 

http://www.flr-project.org/doku.php
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5. Ways of improvement, sources and tools 
Mainly based on various reports produced under the EU funded ERA-NET MariFish project 
2008 
 
European marine fish are currently managed by the Common Fisheries Policy (CFP) framework 
consisting of four pillars: conservation policy, structural policy, market policy and external 
issues. International conventions are also relevant to European fisheries management.  The UN 
agreement on the Conservation and Management of Straddling Fish Stocks and Highly Migratory 
Fish Stocks (United Nations, 1995), the FAO Code of Conduct for Responsible Fisheries (FAO, 
1995), the  International Plan of Action for the Management of Fishing Capacity (FAO, 1999), 
International Plan of Action to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated 
Fishing (FAO,2001), International Plan of Action for sharks (FAO, 1999), the Habitats Directive 
(EEC, 1992) and the World Summit on Sustainable Development, Johannesburg (2002). 
 
However the CFP has faced many challenges due to the decision-making process. Decision-
makers are now questioning the present path and seeking management changes to improve the 
sustainability of fisheries within the Community. The call for ecosystem-based approaches to 
fisheries management follows other, similarly far-reaching calls for changes to the basic 
approaches of fisheries management such as integrated cross-sectoral approaches, the 
precautionary approach and participation from a wide range of stakeholders. 
 
The need to adopt an ecosystem-based approach for fisheries management is a priority under the 
CFP and indicated by the now developing European Marine Thematic Strategy which aims to 
give additional protection to the European marine environment. There are significant challenges 
for fisheries science - understanding the impact of fishing on the marine environment, assisting in 
the development of alternative management measures, and how to monitor recovery, through the 
development of appropriate indicators. The inclusion of ecosystem considerations in fisheries 
management implies two changes with extensive institutional repercussions: the uncertainties 
about states and outcomes rise dramatically and a multiplicity of new stakeholders, interests and 
objectives must be accommodated in the management institutions.  
 
A range of new policy directions sets new requirements for the scientific support for the Common 
Fisheries Policy. These include a move from a tactical to a strategic approach, from avoiding 
disaster to doing something good, from predictive to adaptive management and from top-down 
micromanagement to industry initiatives within limits. New initiatives require new types of 
scientific support e.g. the development of management plans, the implementation of an 
ecosystem approach and the development of results-based management as inherent in the new 
discards policy. These new requirements also mean that the way research is conducted must 
increasingly be interdisciplinary, integrating sector issues with the environmental and social 
context and that there is a need to develop research in cooperation with the industry. The 
complexity of issues and the emphasis on stakeholder participation also means that research 
based advice should be delivered in a more exploratory manner than is presently the case.  
 
Integration of ecosystem considerations into future fisheries management is not a likely thing to 
happen; it is an unavoidable thing to happen. Numerous policy commitments call for the adoption 
of an Ecosystem Approach to Fisheries (EAF). The current management challenge is to move 
towards effective implementation of an EAF.  In practice, implementation requires the 
development of a management system that can deliver both fisheries and environmental 
objectives. New types of scientific research are needed to support effective implementation. This 
is based on the recognition that EAF requires that environmental issues formerly dealt with on an 
ad-hoc basis are treated as a central issue in management, that objectives relating to both fisheries 
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and ecosystem concerns will be part of the management system, that there will be potentially 
more conflicts from trying to meet multiple objectives and that there will likely be a move 
towards treating fishing on a par with other sectoral activities. At present, the main issues that 
must be addressed when moving towards an EAF are excessive capacity, incompatible objectives, 
changing societal perspectives, the prioritization of fishing impacts (what matters) and the 
development of mitigation measures and incentives. Dealing with excessive capacity and 
changing societal perspectives is mainly a management issue that requires limited additional 
scientific input, but managers will need new research inputs to address the other issues. In 
relation to these objectives, such research could usefully include:  
  

• The development of analytical tools and decision support tables to describe explicitly the  
trade-offs between fisheries and environmental objectives,   

• The development and testing of operational objectives for fishery and environmental 
management (at the RAC area scale) and,  

• The development and testing of tools for reconciling incompatible objectives at the sub-
RAC area scale (e.g. special planning). In relation to the prioritization of fishing impacts, 
it is necessary (1) to understand how effectively single-species management might 
support an ecosystem approach and which environmental issues will remain if MSY is 
achieved, (2) to identify those management methods that most effectively minimize the 
risk of undesirable changes in marine ecosystems, (3) to determine the minimum 
requirements for data to support an effective ecosystem approach and to ask whether more 
can be achieved with cheaper and more easily collected pressure data (e.g. VMS records) 
and, 

• To develop indicators and reference points and the supporting data collection procedures 
to support an EAF.  In relation to mitigation measures and incentives, it is necessary (1) to 
develop and assess the impacts of incentive schemes that might promote environmentally 
responsible fishing (ERF), (2) to develop methods for assessing and reporting on the 
impacts of fisheries and comparing their environmental “footprints”, (3) to develop gears 
to reduce the environmental impact of fishing and to assess their benefits in conjunction 
with other management tools, (4) to develop and assess methods of Environmental 
Integrated Assessments (EIAs) and Operational Management Procedures (OMPs) that 
might be applied to fisheries, 

• To develop spatially based management systems that integrate with those developed by 
other (non-fisheries) sectors and, 

• To develop methods for assessing and consistently documenting the ‘track records of 
fisheries’. The last issue is likely to become important when identifying areas where 
fisheries have a precedent to operate within a spatial planning system. 

 
It should be noted that the fishery science system has not kept up with the changing needs of 
policy-makers. Calls for ecosystem-based advice, advice on multi-species management strategies 
and new types of management measures such as area-based management have not yet been fully 
addressed by the scientists.  Some of the inability to respond to requests for new, more complex 
advice results from a lack of data of sufficient resolution and extent to address emerging 
problems. Data collection and management systems (e.g. data archiving and data sharing) need to 
be improved as rapidly as possible to take advantage of new technology as well as to respond to 
the need for more complex advice. This includes the need to address data access concerns as well 
as improving the quality of fisheries data. There is an urgent need to obtain comprehensive, 
accessible data on catches, that both are species and area specific to a much greater degree than 
under the present system. 
 
The 7th Framework Programme will make calls for research which underpins the longer term 
needs for research to support advice ranging from basic understandings of marine ecosystems and 
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societal drivers for fisheries, to fisheries interactions with the ecosystems, societal outcomes and 
governance for fisheries management. 
 
The new data collection regulation (DCR), where ecosystem data collection will be mandatory, 
could also be a step in the right direction. It could provide the data needed to further develop 
maps of sensitivity or impact, and hereby deliver the ecological footprints of fisheries. The trade-
offs between impacts on the ecosystem could then be described by scientists, to give managers a 
picture of how different management scenarios would affect the ecosystem and the availability of 
resources. Habitat and sensitivity maps could also contribute to implementation of the new EU 
marine Strategy – and work funded outside DCR might be combined with fishery information to 
give a broader picture of the ecosystem and ecosystem impacts.   
 
The challenge for the EU is to move from the current position towards sustainable fisheries and 
for policy makers to deliver a coherent and coordinated program for sustainable fisheries. To 
achieve adaptive fisheries management there is a need for researchers to develop scenarios for 
different management options, to move the advisory system from predictive to adaptive 
management. Managers must have access to a wider range of options provided by scientists. 
Scientists need to either choose to simplify uncertainty or choose to describe the implications of 
the uncertainty, which involves tradeoffs. Researchers need to help define the indicators for 
monitoring the impact of management measures on an ecosystem basis as well as identify the 
“experiments” that need to be done to improve knowledge of sustainability. Ecosystem 
management requires research to determine the acceptable impact level for fisheries and other 
activities on the ecosystems (acceptable ecological “footprint”) and to compare realised levels 
with the acceptable levels.   
  
Changing the data collection, management and access system is an essential component of 
improving research and advice.  This will require a major effort by policy-makers, scientists and 
the fisheries sector, to obtain and make accessible comprehensive data on marine ecosystems.  
  
The importance of getting stakeholder and consumer buy-in is significant. Transparency, by 
involving several parties with different interests in the “consultancy” relationship, seems to be the 
way to achieve by-in to the management process by stakeholders. 
  
The unnecessary by-catch and subsequent discarding associated with fisheries is a key issue, 
affecting the image, productivity and efficiency of the sector. In this area there is particular scope 
to work with the catching sector to develop and implement a sectoral plan of action to 
significantly reduce the environmental and resource impacts associated with fishing. 
 
It would be misleading to infer that the EU has not taken up that challenge yet to some degree. 
Many initiatives have been set into place already along these lines. However there is still much 
that could be done. How Europe is going to ‘manage’ is hard to predict, but it will surely learn 
from experiences gained from other parts in the world to develop its Common Fisheries Policy 
into a sustainable system where most of the parties involved ‘can live with it’.  
 



 

PE 408.933 28

 



New ways to improve the scientific advice for fisheries management 

PE 408.933 29

Bibliography  
Anonymous, An overview of the advisory system and assessment procedures. Working document for EU 
funded project EASE, 2005 
 
Anonymous Final Report, Framework for the Evaluation of Management Strategies (FEMS), EU DG XIV 
Q5RS-2002-01824 FEMS, 2006 
 
Aranda M. et al., International Management of shared Stock in: The knowledge Base for Fisheries 
Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Aranda M. et al., Command-and-Control quota-based regimes in: The knowledge Base for Fisheries 
Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Aranda M. and Motos L., Management Strategy Evaluation (MSE) and Management Procedure (MP) 
Implications in Practice: A  Review of Constraints, Roles and Solutions in: The knowledge Base for 
Fisheries Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Arland K. and Bjorndal T., Fisheries Management in Norway: an overview. Marine Policy, 26, 307-313, 
2002 
 
Buisman E et al., The management of Fisheries through systems of Transferable Rights, The Netherlands 
LEI, 2002 
 
Carlsson L. et Berkes F, Co-management: Concepts and methodological implications. Journal of 
Environmental Management 75, 65-76, 2005 
 
CCAMLR, Commission for the Conservation of Antarctic Marne Living Resources  website 
http://www.ccamlr.org/ , until 2008 
 
Cochrane K.L. et al., Management procedures in a fishery based on highly variable stocks and with 
conflicting objectives: experiences in the South African pelagic fishery, Revs. Fish Biol., 8, 177-214, 1998 
 
Commission Staff Working Paper, Report of the Ad Hoc Meeting of independent experts on Fleet-Fishery 
based sampling, Nantes 23-27 May, 2005 
 
Communication from the Commission, Improving scientific and technical advice for Community fisheries 
management, Official Journal of the European Communities (2003/C47/06), C 47, 5-16, 2006 
 
Commission Decision of 26 August 2005 establishing a Scientific, Technical and Economic Committee 
for Fisheries, Official Journal of the European Communities (2005/629/EC), L. 325, 18-22, 2005 
 
Commission Decision of 19 July 2004 establishing Regional Advisory Councils under the Common 
Fisheries Policy, Official Journal of the European Communities (2004/585/EC), L. 256, 17-22, 2004 
 
Communication from the Commission 499 final, Fishing Opportunities for 2007. Policy Statement from 
the European Commission, 2006 
 
COM 2008a. Draft COMMISSION DECISION (...) adopting a multi annual Community programme 
pursuant to Council Regulation  (EC) No 199/2008 establishing a Community framework for the 
collection, management and use of data in the fisheries sector and support for scientific advice regarding 
the Common Fisheries Policy, 70 pp.  
 
COM 2008b. Draft COMMISSION REGULATION (...) laying down detailed rules for the application of 
Council Regulation (EC) No  199/2008 concerning the  establishment of a Community framework for the 
collection, management and use of data in the fisheries sector and support for scientific advice regarding 
the Common Fisheries Policy, 7 pp. 

http://www.ccamlr.org/


 

PE 408.933 30

 
Council, Council Regulation (EC) No 2371/2002 of 20 December 2002 on the conservation and 
sustainable exploitation of fisheries resources under the Common Fisheries Policy, Official Journal of the 
European Commission, L. 358/59, 61-80, 31.12.2002 
 
Cook R., The Magnitude and Impact of By-Catch Mortality by Fishing Gear, In: Sinclair M. and 
Valdimarsson G. (Eds.) Responsible Fisheries in the Marine Ecosystem, FAO Report, Rome, 219-233, 
2003 
 
Danielson A., Efficiency of ITQs in the presence of production externalities. Marine Resource Economics, 
15 37-43, 2000 
 
Degnbol P., Science and the user perspective: The gap co-management must address. In: Wilson D.C and 
al.(Eds.), The Fisheries Co-Management Experience, Accomplishments, Challenges and Prospects. 
Kluwer Academic Publishers, 2003 
 
Degnbol P., Changes in management mean changes in advice: the challenges for ICES, EI Anzuelo – 
European Newsletter on Fisheries and Environment, 12, 4, 2004 
 
Degnbol P. et al. Painting the floor with a hammer: Technical fixes in fisheries management. Marine 
Policy, 2005 
 
Degnbol P., Indicators as a means of communicating knowledge. ICES Journal of Marine Science, 62, 
606-611, 2005 
 
Del Valle I. et al., Right-Based Fisheries Management in: The knowledge Base for Fisheries Management, 
Elsevier, Amsterdam, The Netherlands, 2006 
 
Dorn M.W., Advice on west coast rockfish harvest rates from Bayesian meta-analysis of stock-recruitment 
relationships, N. Am. J. Fish. Manage. 22, 280-300, 2002 
 
EFIMAS, Operational Evaluation Tools for Fisheries Management Options, A Specific Targeted Research 
supported by EU´s 6th Framework, 2004-2008 
 
FAO, Report of the workshop on the management of shared small pelagic fishery resources in Northwest 
Africa-Banjul, Republic of the Gambia, 30 April-3 May 2002. FAO Fisheries Report, 675. Rome: FAO, 
2002 
 
FAO, Fisheries Management 2, The ecosystem approach to fisheries. FAO Technical Guidelines for 
Responsible Fisheries 4 (suppl. 2), Rome: FAO, 2003 
 
FLR project, Fisheries Science in R, available from website http://www.flr-project.org/doku.php , 2006 
 
GFCM, General Fisheries Commission for the Mediterranean website 
http://www.fao.org/fi/body/rfh/GFCM/gfcm_home.htm , until 2008 
 
Gislason H., The Requirements of an Ecosystem Approach to Fisherie Management in: The knowledge 
Base for Fisheries Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Hegland T.J., Fisheries Policy-Making: Production and use of knowledge in: The knowledge Base for 
Fisheries Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Hoevenagel E.et al., The knowledge Base of co-Management in: The knowledge Base for Fisheries 
Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Nielsen R.J et al., Effort and Capacity-Based Fishries Management in: The knowledge Base for Fisheries 
Management, Elsevier, Amsterdam, The Netherlands, 2006 
 

http://www.flr-project.org/doku.php
http://www.fao.org/fi/body/rfh/GFCM/gfcm_home.htm


New ways to improve the scientific advice for fisheries management 

PE 408.933 31

Hara M., Fisheries Co-Management: What and whose agenda? 
http://www.iwsd.co.zw/papers%5chara.pdf    
 
Hersoug B., Matthiasson T. and van Hoof L., Workshop on Rights Based Management in Fisheries, 
European Parliament, IP/B/PECH/IC/2007_64, September 2007 
 
ICCAT, International Commission for the Conservation of Atlantic Tuna website http://www.iccat.int/ , 
until 2008 
 
ICES, Report of the Working Group on Ecosystem Effects of Fishing Activities (WGECO), ICES website 
http://www.ices.dk , until 2008 
 
ICES, North Sea Commission Fisheries Partnership, Press release ICES 9/10, 2003 
 
ICES Study Group on Management Strategies (SGMAS), Report to ICES Advisory Committee on Fishery 
Management, ICES 2005/ACFM:09 Ref. D, G, 2005 
 
ICES, Report of the ICES Advisory Committee on Fishery Management, ICES Cooperative Report no. 
261, 2003 
 
ICES, Report of the ICES Advisory Committee on the Marine Environment, 2004. ICES Advice. Volume 
1, 2004.   
 
ICES, Report of the ICES Advisory Committee on Fishery Management, Advisory Committee on the 
Marine Environment and Advisory Committee on Ecosystems, 2005. ICES Advice. Volumes 1 - 11.   
 
ICES, Report of the ICES Advisory Committee on Fishery Management, Advisory Committee on the 
Marine Environment and Advisory Committee on Ecosystems, 2006.  ICES Advice. Books 1 - 10. 
 
ICES, Report of the ICES Advisory Committee on Fishery Management, Advisory Committee on the 
Marine Environment and Advisory Committee on Ecosystems, 2007. ICES Advice. Books 1 - 10. 
 
ICES, Report of the ICES Advisory Committee (partly released in various advices). Books 1 - x. (to be 
released end 2008) 
 
Jones P.I.S, Marine protected area strategies: issues, divergences and the search for middle ground, 
Reviews in Fish Biology and Fisheries, 11, 197-216, 2005 
 
Kell L.T. et al., Evaluation of multiple management objectives for Northeast Atlantic flatfish stocks: 
sustainability vs. stability of yield, ICES Journal of Marine Science, 62, 1104-1117, 2005 
 
Kell L.T. et al., Operational Management Procedures: An Introduction to Use of Evaluation Frameworks 
in: The knowledge Base for Fisheries Management, Elsevier, Amsterdam, The Netherlands, 2006 
 
Kraak S.B.M., An evaluation of MTAC – a program for calculation of catch forecasts taking the mixed 
nature of the fisheries into account. Working paper to the ICES WGNSSK, Bergen, September 2004 
 
LEI, IDDRA, IFM, UT, US, PHAROS, Sharing responsibilities in Fisheries Management, Final Report 
European Commission Q5RS-2001-01998, 2005 
 
Lewison R.L., et al. Understanding impacts of fisheries by-catch on marine megafauna, Trends in Ecology 
and Evolution, 19 (11), 588-604, 2004 
 
MariFish, Strengthening the links between European marine fisheries science and fisheries management, 
Articles on website http://www.marifish.net/ , 2007 and 2008 
 
 

http://www.iwsd.co.zw/papers%5chara.pdf
http://www.iccat.int/
http://www.ices.dk/
http://www.marifish.net/


 

PE 408.933 32

McAllistrer M.K. et al., Formulating quantitative methods to evaluate fishery-management systems: what 
fishery processes should be modeled and what trade-offs should be made? In: Payne A.I.L. (Ed.) 
Confronting Uncertainty in the Evaluation and Implementation of  Fisheries-Management Systems, ICES 
J. mar. Sci., 56, 900-916, 1999 
 
Ministry of Fisheries New Zealand, Official website http://www.fish.govt.nz , until 2008 
 
Motos L., Wilson D.C. et al. The knowledge Base for Fisheries Management, Developments in 
Aquaculture and Fisheries Science – 36, Elsevier, Amsterdam, The Netherlands, 2006 
   
Motos L. and Wilson D.C., The Role of Science within Modern Management Processes with the 
Development of Model-Based Evaluation Tools in: The knowledge Base for Fisheries Management, 
Elsevier, Amsterdam, The Netherlands, 2006 
 
MSC, Fisheries Certification Methodology, Marine Stewardship Council, Version 5 April, 2004 
 
Munro G., The optimal of transboundary fisheries, Canadian Journal of Economics, XII (3), 2001, pp. 
356-376 
 
Munro G., On the Management of shared Fish Stocks. In Expert Consultation on the Management of 
Shared Fishery Resources. FAO Fisheries Report, 695 Supplement, Rome: FAO, 2002 
 
NAFO, North-West Atlantic Fisheries Organisation website http://www.nafo.ca , until 2008 
 
Nielsen J.R. and Mathiesen C., Important factors influencing rule compliance in fisheries: Lessons from 
Denmark, Marine Policy, 27, 409-416, 2003 
 
Nielsen J.R et al., Fisheries co-management: An institutional innovation? Lessons from South East Asia 
and Southern Africa, Marine Policy, 28, 151-160, 2004 
 
Pascoe S. et al., Strategy Development and Scenario Testing for Fisheries Recovery Plans: Overview 
report. University of Portsmouth (UK): CEMARE, 2004 
 
Pope J., Input and output controls: The practice of fishing effort and catch management in responsible 
fisheries, In Cochrane K. (Ed.) A fishery guidebook-Management measures and their application, FAO 
Fisheries Technical Paper 424, 2002 
 
Punt A.E, Extinction of marine renewable resources: a demographic analysis, Popul. Ecol. 42, 19-27, 2000 
 
Rice J.C. and Rochet M.J., A framework for selecting a suite of indicators for fisheries management, ICES 
Journal of Marie Science, 62 (3), 516-527, 2005 
 
Sainsbury K. et al., Design of operational management strategies for achieving fishery ecosystem 
objectives, ICES Journal of Marine Science, 57, 731-741, 2000 
 
SEC 259, Further improvements of the EIAA model including long term perspective and effort of 
recovery plans. Report from the joint SGRST-SGECA meeting in Brussels 14-16 June 2004, Brussels: 
Commission staff Working paper 15.2.2005 
 
SEC 61, The potential Economic Impact on Selected Fishing Fleet Segments of TACs proposed by ACFM 
for 2004 (EIAA-model calculations). Report of the Scientific, Technical and Economic Committee for 
Fisheries (STECF), Brussels Commission Staff Working Paper 20.01.2004 
 
Sissenwine M. and Murawski S., Moving beyond ‘intelligent tinkering’: advancing an ecosystem 
approach to fisheries, Marine Ecology – Progress Series, 274, 291-295, 2004 
 
Smith M.E., Chaos, Consensus and Common Sence, The Ecologist, 25, 80-85, 1995 
 

http://www.fish.govt.nz/
http://www.nafo.ca/


New ways to improve the scientific advice for fisheries management 

PE 408.933 33

The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 3-7 April 2006 
plenary session (22nd Report, STECF 06-01), Brussels, 2006 
 
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 6-10 November 
2006 plenary session (23rd Report, STECF 06-02), Ispra, 2006 
 
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 23-27 April 2007 
spring plenary session (24th Report, STECF 07-01), Ispra, 2007 
  
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 18-22 June 2007 
summer plenary session (25th Report, STECF 07-02), Ispra, 2007 
 
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 18-22 June 2007 
winter plenary session (26th Report, STECF 07-03), Ispra, 2007 
 
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 14-18 April 2008 
spring plenary session (27th Report, STECF 08-01), Hamburg, 2008 
 
The Scientific, Technical and Economic Committee for Fisheries (STECF) report of the 07-11 July 2008 
summer plenary session (28th Report, STECF 08-02), Helsinki, 2008 
 
United Nations Conventions on the Law of the Sea, UN. Dc/Conf. 62/122, 1982 
 
Van Houtte A., Legal aspects in the management of shared stocks. In Report of the Norway-FAO Expert 
Consultation on Management of  Shared Stocks Bergen Norway, 7-10 October 2002, FAO Fisheries 
Report 695, Rome, 2002 
 
van Hoof L., et al., Sharing Responsibilities in Fisheries Management, Den Haag, LEI, Repport 7.05.05, 
2006 
 
Vinter M, Reeves S.A. and Patterson K.R., From single-species advice to mixed-species management: 
taking the next step. ICES Journal of Marine Science, 61 1398-1409, 2004 
 
Wilson D.C. and Hegland T.J., An analysis of some Institutional Aspects of Science in Support of the 
Common Fisheries Policy, Project Report for Policy and Knowledge in Fisheries Management, CEC 5th 
Framework Programme No. Q5RS-2001-01782, Institute for Fisheries Management, Publication No. 126, 
2006 
 
Wilson D.C., Conflict and Scale: a defence of community approaches in fisheries management. In: Wilson 
D.C., Nielsen J.R and Degnbol P (Eds.), The Fisheries Co-management Experience: Accomplishments, 
Challenges and Prospects, Dordrecht, The Netehrlands: Kluwer Academic Publishers, 193-211, 2003 
 
Wilson D.C and Hegland T.J., An analysis of some institutional aspects of science in support of the 
Common Fisheries Policy. Report for Policy and Knowledge in Fisheries Management CEC 5th 
Framework Programme. No Q5RS-2001-0172, 2005 
 
 


	Executive summary 
	Contents
	Introduction
	1. Different types of management measures. Their needs and scientific assessment
	1.1. Management of shared stocks
	1.3. Developments in rights-based management

	2. Fisheries policy-making in Europe, state of the art today 
	3.  Requirements of an Ecosystem Approach to Fisheries Management
	4.  Scenario modelling and the use to fisheries management strategies evaluations
	5. Ways of improvement, sources and tools
	Bibliography 

