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Introduction 
 
During the organisation of the Sharing the Fish 
Conference06 the Organising Committee was conscious 
that while the proceedings of the previous Fishrights99 
Conference1 were a valuable resource, the field of 
allocation issues in marine management had advanced 
considerably in the preceding 5 years. 
 
As a result Ms Seema Fotedar, of Curtin University in 
Western Australia was engaged to produce a bibliography 
of papers dealing with allocation issues in the marine 
environment which had been published between 2000 and 
2004. 
 
This document has now been released for the use of 
speakers and conference participants. 
 
 
 
 
Peter Millington 
Chairman 
Organising Committee 
 
 
 
 
 
 
1 Shotton, R. ed. (2000).  Use of property rights in fisheries management.  Proceedings of 
the Fishrights99 Conference Fremantle Western Australia 11-19 November 1999.  FAO 
Fisheries Technical Paper 404, Vols 1 & 2. 



 
Ablan, M. C. A., J. W. McManus, et al. (2002). Meso-scale transboundary units for the 
management of coral reefs in the South China Sea. Naga 25(3-4): 4-9. 
 
Keywords: Resource management; allocation 
  
In Southeast Asia, some aspects of reef and reef resources management particularly in deciding 
the allocation of catch among competing fisheries, development of sustainable harvest strategies, 
use of broodstock for restocking or stock enhancement programs, protection of nursery and 
spawning areas, designation of systems of marine protected areas, and the identification of 
representative, adequate and comprehensive areas for biodiversity conservation in the region unit 
may require the definition of larger management units. At the regional level, multi-country 
initiatives will need to define units for the transboundary management of resources. The use of 
large marine ecosystems (LMEs) to identify and manage fisheries resources may be a starting 
point; however, given the relatively sedentary nature of coral reef-dwelling and reef-associated 
organisms compared with other pelagic and demersal species, meso-scale transboundary units 
within the LMEs have to be defined. This paper provides suggestions for transboundary 
management units for coral reef and reef-associated resources in Southeast Asia based on 
information from genetic structures of model organisms in the region. In addition, specific reef 
areas are identified, which may be important beyond their national boundaries, as potential 
sources of recruits. 
 
Acheson, J. M. (2002). Rational choice, culture change, and fisheries management in the gulf of 
Maine. Research in Economic Anthropology. N. Dannhaeuser  and C. Werner, Elsevier Ltd. 21: 
133-159. 
 
Keywords: Resource management; case study 
  
The difference between the highly successful Maine lobster industry and the crisis-ridden New 
England ground fishery is that the lobster industry has been able to organize politically to get 
legislation to solve a number of communal action dilemmas. The groundfishery has not been able 
to do so. What has made the difference is the lobster industry's development of a conservation 
ethic over the past 70 years, as additional conservation laws, increasing catches, and ideational 
factors reinforced each other in an upward spiral. In the groundfishery, top down management 
policies, biology, and technology all worked against developing effective rules, which led to 
cheating, a "gold rush mentality" and overexploitation. 
 
Acheson, J. M. and R. J. Gardner (2004). Strategies, conflict, and the emergence of 
territoriality: The case of the Maine lobster industry. American Anthropologist 106(2): 296-307. 
 
Keywords: models; lobster fishery; case study 
  
In this article, we use game theory to understand the emergence of various kinds of territorial 
arrangements in the Maine lobster fishery during the past century. Using the Nash equilibria of 
models of the fishery as our theoretical framework, we show that informal territorial arrangements 
in this fishery went through three sequential stages. These stages are the result of decisions by 
groups of lobster fishermen to defend fishing areas or invade those of other groups. A large 
number of factors influence these defensive and offensive strategies: concentrations of lobsters, 
the adoption of better technology, transportation costs, ecological changes, trap monitoring costs, 
the ability to organize defensive and offensive groups, and better law enforcement-all of which 
are captured by crucial parameters of our model. We argue that this technique can be applied to 
elucidate territorial changes more generally. 
 
Adger, W. N. and C. Luttrell (2000). Property rights and the utilisation of wetlands. Ecological 
Economics 35(1): 75-89. 
 
Keywords: multiple use resources; management; Property rights 
  



This paper argues that successful conservation of wetlands is fundamentally determined by the 
institutions and property rights associated with resource management decisions. Thus an 
understanding of property rights regimes, the constraints which they impose on users of wetlands 
resources, and the distribution of benefits of use among users and non-users are essential if the 
economic values of wetland ecosystems and functions are to be realised. We outline relevant 
theoretical perspectives on property rights and the sustainable utilisation of natural resources. We 
argue that wetland resources tend to have unique property rights regimes due to their ecological 
characteristics, namely, their multiple-resource characteristics, the indivisible nature of these 
resources, and the seasonal and cyclical nature of different wetland resource components. Case 
studies of property rights regimes in Indonesia and Vietnam are presented. These show that 
wetland resources are often managed as common pool resources, and that state appropriation of 
resources or the imposition of private property rights can contribute to unsustainable utilisation or 
conversion of wetlands to other uses.  
 
Agrawal, A. (2001). Common Property Institutions and Sustainable Governance of Resources. 
World Development 29(10): 1649-1672. 
 
Keywords: property rights; resource management 
  
The literature on common property-based resource management comprises many important 
studies that seek to specify the conditions under which groups of users will self-organize and 
sustainably govern resources upon which they depend. Using three of the more comprehensive 
such studies, and with an extensive review of writings on the commons, this paper demonstrates 
that the enterprise of generating lists of conditions under which commons are governed 
sustainably is a flawed and impossibly costly research task. For a way out, the paper examines 
the relative merits of statistical, comparative, and case study approaches to studying the 
commons. It ends with a plea for careful research design and sample selection, construction of 
causal mechanisms, and a shift toward comparative and statistical rather than single-case 
analyses. Such steps are necessary for a coherent, empirically-relevant theory of the commons. 
 
Alder, J. and G. Lugten (2002). Frozen fish block: how commited are North Atlantic States to 
accountability, conservation and management of fisheries? Marine Policy 26(5): 345-357. 
 
Keywords: Fishery management; regional fisheries 
  
The North Atlantic Ocean has numerous global, regional, and sub-regional instruments for 
fisheries management. Research for this paper has examined North Atlantic State levels of 
compliance with these instruments. The study reveals there to be moderate levels of overall 
compliance, and a latitudinal gradient of compliance with Northern States scoring higher than 
those in the south. Of particular significance for other global regions, and the future development 
of international fisheries law, are the findings that: few regional fishery bodies have a systematic 
program in place to monitor and assess compliance; and despite overall moderate levels of 
compliance with the conservation and management regimes, most fishery stocks are either 
overexploited or at risk or collapse. 
 
Alegret, J. L. (2000). Economic and political anthropology of fisheries governance: the incipient 
failure of collective action in Catalan Confradias. CEMARE Misc. Publ.:Mangement institutions 
and governance systems in European Fisheries. 48:179-195. 
 
Keywords: fishery management; case study 
  
This paper analyses, from the perspective of social anthropology and New Institutional 
economics, the institutional change that has occurred over the past few years in the fisheries 
sector of Cataluna. This change is having important consequences on the model of fisheries 
management that it is trying to maintain. 
 
Allen, R. C. and I. Keay (2004). Saving the whales: Lessons from the extinction of the Eastern 
Arctic Bowhead. Journal of Economic History 64(2): 400-432. 
 



Keywords: population-dynamics; economics; 
  
In this article we investigate the possibility that a regulatory regime designed to maximize the 
profitability of the early Dutch whaling industry could have simultaneously guaranteed the 
biological sustainability of the eastern Arctic Bowhead whale. We find that policies with economic 
profit as the sole objective could have saved the whales, as well as increasing the incomes of the 
whalers, under assumptions commonly made in fisheries models. However, the necessary 
assumptions are implausible. Under more historically relevant assumptions we find that regulation 
could not have simultaneously increased profits and preserved the stock of whales. 
 
Allison, E. H. and F. Ellis (2001). The livelihoods approach and management of small-scale 
fisheries. Marine Policy 25(5): 377-388. 
 
Keywords: Policy; fishery management; smallscale fisheries;  
  
An approach to poverty reduction in low-income countries known as the 'sustainable livelihoods 
approach' is applied to understanding the strategies of artisanal fisherfolk confronted by 
fluctuating fisheries resources. The livelihood approach is explained, and the insights it provides 
into conventional fisheries management policies in developing countries are explored. It is argued 
that both state-led management and some of the newer, community or territorial use-rights 
approaches, if predicated on an incomplete understanding of livelihoods, can result in 
management directives incompatible with both resource conservation and the social and 
economic goals of management. 
 
Anderson, J. L. (2002). Aquaculture and the future: why fisheries economists should care. 
Marine Resource Economics 17(2): 133-151. 
 
Keywords: fisheries management; developed countries;   
  
This paper explores the relationship between traditional fisheries, fisheries enhancement 
(ranching), and aquaculture. It evaluates why they are different and why fisheries economists 
have largely neglected aquaculture issues, despite the fact that most of the growth in fish supply 
over the past two decades has been the result of aquaculture development. It is argued that the 
core difference between aquaculture and traditional fisheries is the degree of control; control of 
the environment, production, and marketing systems. It is further argued that the degree of 
control is closely related to the strength of property rights. Three examples are presented to 
provide empirical support for the propositions. They focus on the salmon, lobster, and shrimp 
industries 
 
Anderson, L. G. (1999). Selection of a property rights management system. Use of property 
rights in fisheries management. FishRights99, Fremantle, Western Australia. 26-38. 
 
Keywords: property rights; management programmes 
  
A discussion is presented on rights-based management programmes and the actual design, 
implementation and operation of such programmes. The basic theme is that there are many ways 
to design a rights-based programme and none of them are inherently right of wrong in the 
broader context of fisheries management. Emphasis is given to important issues which must be 
addressed when designing a rights-based management programme. Those under consideration 
are: the nature of the property right; management units; determination of total allowable catch; 
monitoring and enforcement; need for other regulations; rent extraction and cost recovery; and, 
initial allocation. 
 
Anderson, L. G. (2000). The effects of ITQ implementation: a dynamic approach. Natural 
Resource Modeling 13(4): 435-470. 
 
Keywords: property rights; ITQs; models; case studies 
  
This paper investigates the intertemporal effects of introducing Individual Transferable Quota, 



ITQ, fishery management programs on stock size, fleet size and composition, and returns to 
quota holders and to vessel operators. Theoretical analysis is conducted using a specific version 
of a general dynamic model of a regulated fishery. It is demonstrated that the effects will differ 
depending upon the prevailing regulation program, current stock size, and existing fleet size, 
composition and mobility and upon how the stock and fleet change over time after the switch to 
ITQs. The paper expands upon previous works by modeling the dynamics of change in fleet and 
stock size and by allowing for changes in the TAC as stock size changes, by comparing ITQs to 
different regulations, and by allowing the status quo before ITQ implementation to be something 
other than a bioeconomic equilibrium. Specific cases are analyzed using a simulation model. The 
analysis shows that the annual return per unit harvest to quota owners can increase or decrease 
over the transition period due to counteracting effects of changes in stock and fleet size. With 
ITQs denominated as a percentage of the TAC, the current annual value of a quota share 
depends upon the annual return per unit of harvest and the annual amount of harvest rights. 
Because the per unit value can increase or decrease over time, it is also possible that the total 
value can do the same. Distribution effects are also studied and it is shown that while the gains 
from quota share received are the present value of a potentially infinite stream of returns, 
potential losses are the present value of a finite stream, the length of which depends upon the 
remaining life of the vessel and the expected time it will continue to operate. 
 
Anderson, L. G. (2000). Open access fisheries utilization with an endogenous regulatory 
structure: An expanded analysis. Annals of Operations Research 94: 231-257. 
 
Keywords: fisheries management; model; property rights. 
 
The paper expands the Homans/Wilen model of endogenous fisheries management by providing 
a more general dynamic formulation, by introducing a disaggregated vessel level analysis, by 
comparing three different strategies to achieve the target harvest level, and by considering the 
possibility of political intervention in setting target harvest levels based on the economic 
conditions of participants. It is demonstrated that using different regulations to support the same 
total harvest program will cause the fishery to behave differently with respect to the shape of the 
time path, equilibrium fleet size, season length, vessel daily output level, and in some cases the 
possibility of achieving an equilibrium. Also, political intervention to relax total harvest levels will 
change the time path and can change the equilibrium. 
 
Anferova, E., M. Vetemaa, et al. (2005). Fish quota auctions in the Russian Far East: a failed 
experiment. Marine Policy 29(1): 47-56. 
 
Keywords: quota; TAC 
  
For three years (2001-2003), fish quotas in the Russian fareast (REE) were allocated by auction. 
First, a short overview of the RFE fisheries is provided and how the total allowable catch (TAC) is 
allocated between regions and (before the auctions) enterprises. Then the auction system is 
discussed. The purpose of the auctions was to divert some of the resource rent to the state 
budget and to increase the transparency of the quota allocation mechanism. In the end, a lot less 
of the TAC than intended was sold by auctions. Nevertheless, the auctions provided a substantial 
income for the government. On the other hand they led to a decline in industry profits and greater 
indebtedness of the industry. Arguably they also led to more of illegal fishing, as firms bought 
quotas in order to cover operations on a greater scale that were not well monitored. In 2004 the 
auction system was abandoned, in part due to pressures from the industry. 
 
Ansari, Z. A., R. A. Sreepada, et al. (2003). Environmental influences on the trawl catches in a 
bay-estuarine system of Goa, west coast of India. Estuarine, Coastal and Shelf Science 56(3-4): 
503-515. 
 
Keywords: fisheries management; case study 
  
The degree of relationship between trawl catch and environmental variables was assessed in a 
bay-estuarine system of Goa, west coast of India using multivariate techniques. The demersal 
fish assemblage was dominated by the families, Leiognathidae, Sciaenidae, Clupeidae, 



Cynoglossidae and Stromateidae and were considered to be typical for the Indo-Pacific. Patterns 
in community-structure were analyzed by principal component analysis (PCA) which identified 
five major species-groups that explained 66% of the variation in absolute fish biomass. PCA was 
also performed using 13 environmental variables to reduce data set variability to four components 
which accounted for 75% of environmental variation. The model that best explained variation in 
absolute biomass based on maximum R2 (adjusted) and minimum Mallows' Cp statistic was 71% 
and included six variables such as dissolved oxygen, macrobenthic density, sediment pH, 
photosynthetic pigment (Chl a), particulate organic carbon (POC) and seston. The regression 
coefficients were significant (PCp indicated the preciseness of the developed model. Path 
analysis was used to construct a hypothetical causal path diagram to depict the interaction 
between fish biomass and environmental variables. The study demonstrated the most important 
variables with regard to environmental-biotic interactions, although the measured variables did 
not account for all the variation in trawl catches. Further studies elucidating ecologically 
meaningful relationships should be helpful in bay-estuarine fisheries management. 
 
Anuchiracheeva, S., H. Demaine, et al. (2003). Systematizing local knowledge using GIS: 
fisheries management in Bang Saphan Bay, Thailand. Ocean & Coastal Management 46(11-12): 
1049-1068. 
 
Keywords: Fishery management; GIS; local fisheries 
  
Although local knowledge is a crucial source of information for fishery development, its generally 
unsystematic presentation and nebulous content makes use by policy makers or managers 
difficult. Based on field data obtained using Participatory Rural Appraisal at Bang Saphan Bay, 
Prachuap Khiri Khan Province, Thailand, we attempt to show here how local knowledge can be 
effectively systematized, analyzed and displayed visually using a Geographical Information 
System (GIS) for use in fisheries management. PRA data on location fished, time of fishing, 
techniques and technology used and species targeted were obtained from local fishers then 
mapped using Arcview (3.1). In this way local fisheries knowledge can be converted into geo-
spatial data form via GIS, and the succinct results used easily to guide fishery management and 
planning, especially by offering directions for rights-based fisheries and co-management. 
 
Arland, K. and T. Bjorndal (2002). Fisheries management in Norway - an overview. Marine 
Policy 26(4): 307-313. 
 
Keywords: fisheries management; fish quotas; ITQs 
  
Fisheries management in Norway has evolved over decades. The management regime is 
complex and consists of a number of instruments including the setting of annual total allowable 
catch quotas and restrictions on access to the different fisheries. There are substantial 
differences in management regime depending on species and vessel type, ranging from 
regulated open access to nontransferable individual vessel quota systems. The article gives an 
over-view over the current management system, undertakes an economic appraisal of the 
management system and explains how it has evolved over time. (C) 2002 Published by Elsevier 
Science Ltd. 
 
Arlinghaus, R. and T. Mehner (2003). Socio-economic characterisation of specialised common 
carp (Cyprinus carpio L.) anglers in Germany, and implications for inland fisheries management 
and eutrophication control. Fisheries Research 61(1-3): 19-33. 
 
Keywords: Fishery management; case study 
  
Many freshwater ecosystems suffer from dense common carp (Cyprinus carpio L.) stocks. From 
the ecological point of view, high carp densities are not desirable because of several negative 
impacts (e.g. bioturbation, competition with other benthivores). A mail and internet survey among 
specialised carp anglers (SCAs) (n=710) suggests that, in Germany, carp anglers' catch exceeds 
commercial carp harvest by up to 2500%. This indicates that by following at least five steps 
(marketing, education, specific regulations, risk communication and monitoring), carp angling may 
reduce carp stocks efficiently. Moreover, demographics, participation patterns, economic impact 



and value of SCAs suggest a great potential for marketing (tourism, commercial fishermen). 
Thus, specialised carp angling provides a means for inland (carp) fisheries management world-
wide. However, input-output balances for total phosphorus revealed that, under certain 
conditions, carp angling may contribute substantially to anthropogenic eutrophication if ground- 
and pre-baiting is used in excess and harvest rates are low. A simple equation was developed to 
provide managers with a tool for a quick appraisal of the likelihood of a negative ecological impact 
of phosphorus inputs by angling. Further research on this topic is recommended to develop 
management guidelines on maximum tolerable amounts of bait because ground-baiting is 
intensively practised not only by carp anglers but also by the general coarse fish angler. 
 
Arlinghaus, R. and T. Mehner (2004). A management-orientated comparative analysis of urban 
and rural anglers living in a metropolis (Berlin, Germany). Environmental Management 33(3): 
331-344. 
 
Keywords: fishery management 
  
Increased efforts to analyze the human dimensions of anglers are necessary to improve 
freshwater fisheries management. This paper is a comparative analysis of urban and rural 
anglers living in a metropolis, based on n = 1061 anglers responding to a mail survey in the 
German capital of Berlin. More than two thirds of the anglers (71%) had spent most (>50%) of 
their effort outside the city borders of Berlin and thus were categorized as rural anglers. 
Compared to the rural anglers, urban anglers (>/=50% of total effort spent inside the city) were 
younger and less educated. Urban anglers were more avid and committed, less mobile, and more 
frequently fished from boats and during weekdays. Rural anglers were more experienced, fished 
for longer times per trip, fished more often at weekends and on holidays, were more often 
members of angling clubs, and more frequently caught higher valued fish species. The 
achievement and fish quantity aspects of the angling experience were more important for urban 
than for rural anglers. Concerning management options, urban anglers more frequently 
suggested constraining other stakeholders and reducing regulations, whereas rural anglers more 
often proposed improving physical access to angling sites. Future urban fishing programs should 
offer ease of access, connection to public transportation, moderate prices, and diverse 
piscivorous fish stocks. In contrast to rural fisheries, the provision of high ecological and 
aesthetical quality of the angling waters can be regarded as of minor importance in urban 
fisheries. Rural fisheries managers need to consider the needs of stakeholders living in Berlin to 
minimize impacts on the less degraded rural water bodies and potential user conflicts with 
resident anglers. Ecosystem-based management approaches should guide rural fisheries policy. 
[Journal Article; In English; United States] 
 
Armitage, D. (2002). Socio-institutional dynamics and the political ecology of mangrove forest 
conservation in Central Sulawesi, Indonesia. Global Environmental Change-Human and Policy 
Dimensions 12(3): 203-217. 
 
Keywords: coastal zone management; conservation; policy; case study 
 
Mangrove forests provide a range of ecological and socio-economic benefits in coastal zones 
throughout the world's tropical regions. Yet the conversion of mangrove forest, due in particular to 
aquaculture development, is occurring at a dramatic rate. Drawing on insights and concepts 
offered by political ecology and complex systems, processes of mangrove forest conversion and 
aquaculture development in the coastal zone of Banawa District, Central Sulawesi, are analyzed. 
This is accomplished by exploring: (1) the comparative benefits of aquaculture developments and 
intact mangrove forest ecosystems; (2) a policy narrative supportive of intensified aquaculture 
development at the expense of common property resource systems in the region; and (3) the 
manner in which this narrative interacts with cross-scale administrative, institutional, economic, 
socio-cultural and property rights dynamics. The analysis suggests that policy and management 
issues aimed at conserving mangrove forests and alleviating the ecological and socioeconomic 
impacts of aquaculture development in the region are not simply a matter of government 
formulating, enforcing and monitoring regulations that guard against mangrove forest conversion. 
Rather, there is a need to formulate, propose, implement and monitor strategies that contest 
existing policy narratives and challenge entrenched economic interests and power relationships. 



(C) 2002 Elsevier Science Ltd. All rights reserved. 
 
Armstrong, C. W. and U. R. Sumaila (2001). Optimal allocation of TAC and the implications of 
implementing an ITQ management system for the North-East Arctic cod. Land Economics 77(3): 
350-359. 
 
Keywords: fishery management; quotas; allocation; developed countries;    
 
First, we study the allocation rule applied to split the Norwegian total allowable catch for cod 
between coastal and trawler vessels. Second, we explore the bioeconomic implications of an 
individual transferable quota (ITQ) management system for this fishery. A model combining a 
cannibalistic bio-model with cooperative game theory is developed. Key results from the study 
are: (1) the current allocation rule acts in opposite fashion to what may be considered 
bioeconomically optimal; and (2) an ITQ system for this fishery is likely to result in economic 
losses, as the biological advantages of harvesting with the 2 vessel types may be lost. 
 
Arnason, R. (1999). Property rights as a means of economic organization. Use of property rights 
in fisheries management. Proceedings of the FishRights99 Conference. Mini-course lectures and 
core conference presentations. no. 404/1, Fremantle, Western Australia. 14-25. 
 
Keywords: fisheries management; property rights 
  
An examination is made of the role of property rights in economic activity, focussing on the 
relationship between property rights and the level of production, productivity and production 
growth in economies. Some of the property rights that have been proposed in fisheries and their 
relative quality are discussed. Technical ways to maximize the availability of the goods are 
considered, identifying the following 2 major means: specialization and accumulation. It is argued 
that property rights are both necessary and sufficient to achieve the objective of maximizing the 
net availability of goods and are consequently fundamental to economic progress and wellbeing. 
The constituent parts, or characteristics of property rights, are considered and represented as 
dimensions along which the quality of given property rights can be measured. A particular 
measure of the quality of property rights, the Q-measure, is developed and applied to the property 
rights based fisheries management systems of Iceland and New Zealand. Limitations of property 
rights are also outlined. 
 
Arnason, R. (2000). Economic instruments for achieving ecosystem objectives in fisheries 
management. ICES Journal of Marine Science 57(3): 742-751. 
 
Keywords: ecosystem; fisheries management; ITQs 
  
An aggregative model of fisheries is developed in the context of the ecosystem. Rules for optimal 
harvesting are derived and their content is examined. An important result with obvious practical 
implications is that it may be optimal to pursue unprofitable fisheries in order to enhance the 
overall economic contribution from the ecosystem. Another interesting result is that modifications 
of single-species harvesting rules may be required even when there are no biological interactions 
between the species. The possibility of multiple equilibria and complicated dynamics and their 
implications for sustainability are briefly discussed. Equations for the valuation of ecosystem 
services are derived. Only two classes of economic instruments capable of optimal management 
of ecosystem fisheries have been identified so far, namely ia) corrective taxes and subsidies 
(Pigovian taxes) and (b) appropriately defined property rights. Of these, Pigovian taxes are 
informationally demanding perhaps to the point of not being feasible. In contrast, property-rights-
based regimes are informationally much more efficient and therefore appear to constitute a mure 
promising overall approach to the management of ecosystem fisheries. The employment of the 
latter for the management of ecosystem fisheries is discussed and some of the implications are 
explored.  
 
Arnason, R. (2000). Endogenous optimization fisheries models. Annals of Operations Research 
94: 219-230. 
 



Keywords: fisheries models;  
  
This paper deals with a special class of fisheries models referred to as endogenous optimization 
models. The distinctive feature of these models is that behaviour of the agents in the model is not 
predetermined by exogenous behavioural rules. In endogenous optimization models, the model 
agents are merely furnished with objectives such as profit or utility maximization. Given these 
objectives and the various constraints determined by the state of the model at each point of time, 
the agents solve their maximization problem. The corresponding values of their control variables 
then constitute their behaviour. Having generated individual agents' behaviour by endogenous 
optimization, summing over agents yields aggregate behaviour. Aggregate behaviour must 
conform with the overall constraints of the model, be they physical or otherwise. Within the 
market system, individual behaviour or rather plans are made compatible via changes in relative 
prices. Therefore, outside equilibrium, behavioural plans must be repeatedly modified to become 
mutually compatible. This implies iteratively solving the maximization problem of a number of 
different agents. Endogenous optimization models therefore tend to be computationally very 
demanding. Clearly, the basic principles of endogenous optimization are just as applicable to any 
model involving maximizing agents. 
 
Arnason, R., R. Hannesson, et al. (2000). Costs of fisheries management: the cases of Iceland, 
Norway and Newfoundland. Marine Policy 24(3): 233-243. 
 
Keywords: fisheries management; common property; economics 
  
This paper reports on the results of an investigation of management costs in the fisheries of 
Iceland, Newfoundland and Norway and discusses them in a more general framework. 
Management costs are defined as costs necessary to overcome the problems associated with 
common property. The question of whether management costs should be paid by industry is 
discussed, as is the likely effect of user pay on the efficiency with which management is provided. 
Since management has public goods characteristics, it is likely that there is an unavoidable role 
for government in providing these services. The question of who pays for it is separate, and 
recovering costs from industry has both efficiency and optimal taxation aspects. A greater 
involvement in management by industry further raises the question of compatibility between the 
industry's interests and the public interest. Measured as percent of gross value of fish landings 
the management costs are by far highest in Newfoundland (15-25%), lowest in Iceland (about 
3%), with Norway in the middle (about 10%). Management costs thus appear to be substantial 
and quite variable. This gives rise to three conclusions. First, when calculating optimal harvesting 
and investment paths one must take the management costs of implementing these paths 
explicitly into account. Second, what is the economic efficiency of management? Could the same 
level of benefits be produced at lower costs? Third, can fisheries management expenditures of 
the magnitude discussed be justified in the sense that the benefits exceed the costs? (C) 2000 
Elsevier Science Ltd. All rights reserved. 
 
Arnason, R., L. K. Sandal, et al. (2004). Optimal feedback controls: Comparative evaluation of 
the cod fisheries in Denmark, Iceland, and Norway. American Journal of Agricultural Economics 
86(2): 531-542. 
 
Keywords: fisheries management; optimal feedback controls; economics 
  
The economic efficiencies of the Danish, Icelandic, and Norwegian cod fisheries are examined. 
For this purpose, nonlinear aggregate models of these fisheries are constructed. Comparing the 
calculated optimal harvest and biomass quantities with the actual fisheries provides a measure of 
the degree of efficiency in these fisheries. The comparisons confirm that the cod harvesting 
policies of these countries have been hugely inefficient in the past. It appears that inefficiency has 
been increasing over the last three to four decades, even after TAC regulations replaced open 
access, indicating that the management policies adopted by all three countries have failed to cure 
overfishing. 
 
Arnason, R., L. K. Sandal, et al. (2000). Comparative evaluation of the cod and herring fisheries 
in Denmark, Iceland and Norway. TemaNord. 



 
Keywords: Policy; case study 
  
This report contains the results from the project "Comparative evaluation of the fisheries policies 
in Denmark, Iceland and Norway" funded by the Nordic Council of Ministers. The aim of the 
project was to perform a comparative study of the fisheries policies in the three countries with 
respect to economic return and sustainability. Fisheries policy in this context was defined as total 
allowable catch policy. The background for the study was some interesting differences between 
these countries that may have impact on their fisheries policies. Whereas Iceland, and to a 
smaller extent Norway, can perform their fisheries policies independently of other nations, 
Denmark is subject to the European Union's common fisheries policy. In addition, the fisheries 
sector in Iceland is large both in absolute and relative terms, the fisheries sector in Norway is 
large in absolute terms but not so large in relative terms, whereas the fisheries sector in Denmark 
is small both in absolute and relative terms. This gives rise to the hypothesis that Iceland has 
greatest incentives and potential to manage their fish resources well on a long-term basis, and 
Denmark has least incentives as well as potential. Norway is somewhere between these two. As 
the data cover periods with regulation as well as prior to regulation, it is not fair to interpret the 
results in this report as a measure of the success of each country's regulatory policy. It is perhaps 
more correct to let each country represent a certain regime: 1) the Danish case represents a 
regime consisting of many different countries, 2) the Icelandic case represents few countries with 
a homogenous fleet consisting of large ocean-going vessels, and 3) the Norwegian case 
represents few countries with a heterogeneous fleet. The way the comparisons are performed is 
by looking at two main indicators: economic stock overexploitation and economic overharvesting. 
The stock overexploitation is a measure of the actual stock relative to the optimal steady state, 
and the overharvesting indicator is a measure of actual harvest relative to optimal harvest given 
the prevalent stock at any point in time. The model used is an aggregated bioeconomic model 
producing optimal harvest as feedback rules, that is, as functions of the stock level. In other 
words, the term fishery policy refers here only to harvest policies in a narrow sense and not to 
fisheries management in a broader sense including regulations and allocation of quotas, etc. The 
results of this study show interesting differences between the cod fisheries and the herring 
fisheries. The hypothesis is not confirmed when we look at the cod fisheries. In fact, Denmark has 
least stock overexploitation as well as least overharvesting of cod. Iceland is close to Denmark 
when it comes to stock overexploitation, and has actually less overexploitation when the total 
data period (55 - 97) is used for Iceland instead of the common data period (64 - 97). Norway 
performs worst with respect to stock overexploitation but has less overharvesting than Iceland. 
Especially in the common data period Norway and Denmark is close. When the total data period 
is used, however, both Iceland and Norway perform better than Denmark. If our original 
hypothesis is not confirmed in the case of cod, it certainly is in the case of herring. In this case 
Denmark performs worst both with respect to stock overexploitation and with respect to 
overharvesting when the total data period is used for each country. When the common data 
period (1960 - 97) is used, Norway becomes worst with respect to stock overexploitation, but 
Denmark still has the highest rate of overharvesting. In a large part of this period, however, the 
Norwegian herring had a collapse and there was a near moratorium on harvest. The overall 
conclusion from this study is that despite any differences between the countries it is the similarity 
that is most striking, namely that both the stock overexploitation and the rate of overharvesting 
have been severe for both species in all three countries. This impression outweighs the reported 
differences. 
 
Asche, F. (2001). Fishermen's Discount Rates in ITQ Systems. Norges Handelshoyskole 
Saertrykkserie 85: np. 
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In this paper the fishermen's planning and investment horizon is investigated using their discount 
rates. It is shown that one might calculate the implicit discount rate in an ITQ regulated fishery 
from the available information from the quota market. This gives information about how well the 
system it working. In particular, discount rates where ITQ systems are in operation initially were 
very high, before they started to decrease. This implies that it take some time to reap the full 
benefits of an ITQ system. It also gives arguments for not letting ITQs be perpetual property 



rights, and hence, enables more flexibility in the management system. 
 
Asche, F. and K. Aarland (2001). Fishermen's Response to Revenue Changes: The Norwegian 
Coastal Mackerel Fishery. Norges Handelshoyskole Saertrykkserie 78: vp. 
 
Keywords: quotas; economics 
  
It is well known from economic theory that rent seeking is an important factor in explaining 
fishermen's behaviour in open-access situations. However, in the fisheries economics literature 
(and particularly in empirical work) the focus has been on stock and cost effects, and the effect of 
changes in revenue has received little attention. Some exceptions do exist though. Wilen and 
Homans (1994) showed that fishermen will respond to changes in the regulatory system by 
changing their products in order to obtain higher revenues. Several authors have also shown that 
the timing of the harvest can be important, since the quality of the fish, and, therefore, the price 
one receives, may change throughout the year (Conrad 1982; Anderson 1989; Kellogg, Easley, 
and Johnson 1988; Oenal et al., 1991). Larkin and Sylvia (1999) showed that the regulatory 
system can be essential for exploiting the opportunities that seasonal fluctuations in quality give. 
Here, we will describe a somewhat different case that we think is of interest, since it illustrates 
how responsive fishermen can be to revenue changes in an open-access fishery, and how 
increased revenues, thereby, intensify the race to fish. It also demonstrates the importance of the 
political game played by fishermen and regulators, and gives an example of how quota allocation 
is endogenous in the management system. The case we look at is the Norwegian coastal fishery 
for mackerel, where the fishermen experienced almost a doubling of the price of their catch from 
1995 to 1996, while their total quota remained the same. 
 
Aswani, S. (2002). Assessing the Effects of Changing Demographic and Consumption Patterns 
on Sea Tenure Regimes in the Roviana Lagoon, Solomon Islands. Ambio 31(4): 272-284. 
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This paper investigates how sea tenure institutions in the Roviana Lagoon, Solomon Islands, 
mediate among population, consumption, and the environment. The focus is on explaining how 
growth in population and consumption alter sea tenure regimes, and the factors that shape either 
their institutional robustness or vulnerability. The paper also addresses the regional differences 
among sea tenure institutional arrangements, the processes that are producing them, and the 
social and environmental outcomes of these institutions as they engage external forces and 
internal changes. A major question is how existing forms of sea tenure respond comparatively 
when faced with parallel demographic and economic transformations? Two villages representing 
different sea tenure arrangements within the Roviana Lagoon are compared. Results show that 
inhabitants in these villages perceive their systems of sea tenure governance similarly; yet their 
managerial responses to changes brought about by growth in population and consumption differ, 
and the responses produce contrasting environmental effects. 
 
Aubone, A. (2004). Threshold for sustainable exploitation of an age-structured fishery stock. 
Ecological Modelling 173(1): 95-107. 
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Assuming a discrete rate of variation of the total number of individuals equaling to zero in the 
long-term, as a population responds to exploitation with constant age-specific survival 
probabilities, it can be proved that a stable age structure exists. Such a stable structure does not 
depend on the recruitment process but on the survival probability from one age to another. It is 
not necessary to make any assumption on the recruit-reproductive biomass relationship or on 
depensation or compensation. The age structure is "filled" with the recruitment process and with 
the survival of individuals from one age to another. Besides assuming that the contribution of 
each age to determine future recruitment stabilizes through time, it can be proved that recruitment 
stabilizes and that a strong convergence of the vector of each population state to a stable state 
exists. All these results are general for population dynamics. The impact of exploitation varies 
according to ages and modifies the probabilities of survival. A threshold to separate sustainable 



from non-sustainable survival probabilities under exploitation can be established. This threshold 
depends only on biological-reproductive parameters. In fisheries stock assessment the age-
specific survival probabilities show a functional relationship with age-specific fishing mortality 
rates. The combination of closed areas and selectivity of the fishing gear permit to put a limit to 
age-specific fishing mortality rates. Such regulations, and other complementary measures 
combined in a consistent manner allow to establish sustainable recovery and exploitation plans. 
 
Badalamenti, F., G. D'Anna, et al. (2002). Size-related trophodynamic changes in three target 
fish species recovering from intensive trawling. Marine Biology 141(3): 561-570. 
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The consequences for food-web structure of protecting marine communities from trawling have 
been little explored. We investigated the Gulf of Castellam-mare, northwest Sicily, where a trawl 
ban initiated in 1989 has led to great increases in the biomass of some target species. Using 
stable isotopes of carbon and nitrogen, our objectives were to see if mean trophic level and 
omnivory had increased after the ban in three of the most common fishery-target species, 
namely, the anglerfish Lophius budegassa, Mediterranean hake Merluccius merluccius, and red 
mullet Mullus barbatus. We compared size data from before and after the fishery closure, but we 
also compared recently derived data from outside and inside the closed area. In all three species 
delta(13)C and delta(15)N were found to differ markedly depending on fish size. delta(13)C was 
found to decrease in L. budegassa and Merluccius merluccius but increase in Mullus barbatus 
with increasing fish length. delta(15)N increased in all three species, and this was thought to 
reflect feeding at increasingly higher trophic levels during the animals' lives. Mean length, and 
therefore delta(15)N-derived trophic level, increased after the trawl ban only in the anglertish L. 
budegassa. Based on delta(13)C and delta(15)N data, none of the species became more or less 
omnivorous after the ban. After 9 years of no trawling, increases in numerical abundance were 
not accompanied by substantial size-related trophodynamic shifts in any of the three species of 
fish studied. 
 
Bailly, D. and R. Willmann (2001). Promoting sustainable aquaculture through economic and 
other incentives. Aquaculture in the Third Millennium. 95-101. 
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Economic incentives have been widely applied to encourage growth in aquaculture production, 
especially in the 'infant' phase of development where risks are often high and scale economies 
cannot yet be realized. In recent years, increasing attention has been given to incentives that 
encourage the use of environmental and natural resources in a sustainable manner. This growing 
interest is not least due to the frequently disappointing performance of command and control 
measures. Different kinds of incentives can be developed in isolation or in combination, including 
tradable use/access rights, taxes/subsidies, codes of conduct, eco-labelling and others. While 
practical experiences are still very limited in aquaculture, these measures have proven effective 
in other sectors to induce producers to adopt better and more environmentally friendly production 
practices. 
 
Bannister, R. C. A. (2004). The rise and fall of cod (Gadus morhua, L.) in the North Sea. 
Management of shared fish stocks. pp. 316-338. 2004. 
 
Keywords: Fishery management 
  
The recent history and current state of the North Sea cod (Gadus morhua) stock is described 
using the 2000 stock assessment carried out by the International Council for the Exploration of 
the Sea (ICES), which covers the period since 1963. This shows that the stock is heavily 
exploited, seriously depleted, and suffering from reduced recruitment. Under the precautionary 
approach framework, and as required by an EU-Norway management agreement, the ICES 
Advisory Committee on Fishery Management (ACFM) has advised a severe reduction in fishing 
mortality and the implementation of a plan to rebuild spawning stock safely and rapidly to the 
precautionary level. Stakeholders are sceptical about the justification for this advice and the 



severity of the measures proposed, and the paper discusses the issues arising from this. ACFM 
has consistently advised strong management, and in many years managers agreed the advised 
Total allowable Catch (TAC) or even a lower one, but these have so far failed to reduce fishing 
mortality. Contributory factors are discussed, e.g. the problem of the mixed gadoid fishery, the 
weakness of TAC management, and evidence that in several years the assessment 
overestimated spawning biomass and hence the TAC. Current stock trends are compared with 
provisional literature estimates for the period back to 1920, showing that the marked increase in 
landings and fishing mortality in the 1960s and 1970s coincided with a major increase in cod 
recruitment (part of the so-called ogadoid outbursto), the possible causes of which are 
enumerated from the literature. Since 1987 the decline in spawning biomass to an all-time low 
coincides with a downturn in recruitment to the historical level, and the persistence of a high 
fishing mortality that is now unsustainable. To avoid collapse, the North Sea cod stock requires 
effective implementation of a recovery plan to increase spawning biomass and to maintain or 
increase recruitment. Recovery may take 10 years or more. Interim measures have been agreed 
in the form of a low TAC and an increase in the minimum mesh size for the gadoid fishery, but it 
is too soon to see the benefits of these measures, even assuming that they are complied with. 
 
Barrow, J., G. E. Jefferson, et al. (2001). Allocation of harvesting rights in three Atlantic Canada 
marine fisheries. Case studies on the allocation of transferable quota rights in fisheries. no. 411, 
pp. 32-57. FAO fisheries technical paper 2001. 
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A discussion is presented on the allocation of fishing rights in 3 Canadian marine fisheries: 
Atlantic northern shrimp (Penaeus borealis) fishery; Eastern Nova Scotia snow crab 
(Chionoecetes opilio) fishery; and, Atlantic offshore scallop (Placopecten magellanicus) fishery. 
The following aspects are considered for each fishery: the nature of the harvesting right; the 
method of allocation; the allocation method chosen; data requirements and computational 
process; appeals process; administration of the allocation process; and, evaluation of the initial 
allocation process. 
 
Baskaran, R. and J. L. Anderson (2004). Atlantic sea scallop management: an alternative 
rights-based cooperative approach to resource sustainability. Marine Policy 29(4): 357-369. 
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The effectiveness of the US Atlantic sea scallop fishery regulations has resulted in recovery from 
a biological standpoint (National Marine Fisheries Service (NMFS), Office of Science and 
Technology, Fisheries Statistics and Economics Division, Silver Spring, Maryland) United States 
Department of Commerce (USDC). Fisheries of the United States 2001. National Marine 
Fisheries Service (NMFS), Office of Science and Technology, Fisheries Statistics and Economics 
Division, Silver Spring, ML, 2002. However, due to excessive harvest capability and regulatory 
inefficiencies, the industry is facing substantial harvesting costs and, hence, economic 
inefficiency. The main reason is that most regulations or restrictions do not take into account the 
fundamental importance of the property rights for inducing behavior more consonant with 
aggregate as well as individual rationality. This article conceptualizes the role and importance of 
property rights structures in their application to Atlantic sea scallop fishery management. 
Additionally, embryonic industry efforts in developing an enhancement program for this fishery 
may point to the need for more cooperative, area-based management strategies. By doing so, 
two important elements for achieving greater production and value from the scallop fishery are 
identified. First, establishing an ownership structure of private property rights in the form of 
Territorial User Rights in Fishing (TURFs) and second, having fishermen cooperate under an 
organizational structure, such as a harvesters' cooperative. These elements imply that an 
alternative, rights-based cooperative approach may become a compatible governance 
arrangement and provide an incentive for the rational management of the scallop fishery. 
 
Baticados, D. B. (2004). Fishing cooperatives' participation in managing nearshore resources: 
the case in Capiz, central Philippines. Fisheries Research 67(1): 81-91. 
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This study documents the resource management initiatives undertaken by fishing cooperatives in 
Capiz, central Philippines and examines the conditions and the socioeconomic determinants that 
persuade members to assume responsibility for managing nearshore resources. The results 
show that in the absence of formal resource management schemes, cooperative members adopt 
self-management strategies to protect their resource base only if the sustainability of their 
livelihood is seriously threatened. There is no impediment to female cooperative members (62%) 
participating in resource management. The factors that positively influenced members' 
participation were the number of children, perceived fishery conditions, awareness of mangrove 
conservation and rehabilitation, and assessment of enforcement of the ban on dynamite and 
cyanide fishing. Fishing cooperatives, however, fail as a source of information on regulation and 
conservation education of members. But if they were to undertake more education and training 
programs on nearshore management, cooperatives may become an effective social force in 
changing the present fisheries management system. 
 
Batongbacal, J. L. (2000). Re-inventing the National Marine Policy of the Philippines. Tropical 
coasts 7(2): 32-38. 
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On November 1994 the Philippines approved a document entitled 'The National Marine Policy' in 
anticipation of the entry into force of the 1982 United Nations Convention on the Law of the Sea 
(UNCLOS). Despite the existence of the NMP, governance of the country's marine resources and 
activities remains much as it was before: fragmented and uncoordinated. The NMP did not 
elaborate on what comprised an 'archipelagic development' model. There is no evidence that the 
document made an impact even on agency-level policy-making                   subsequent to its 
approval. The author outlines the need for a review and retooling of the NMP. 
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fisheries management. Journal of Environmental Economics and Management 45(2, Supplement 
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In 1986 New Zealand reformed its fisheries management regime with the introduction of a rights-
based system of management. At the beginning of each fishing season a government agency 
sets an allowable commercial catch. Individual firms hold an entitlement to harvest a share of the 
allowable commercial catch. To date, the government agency has relied almost exclusively on the 
results of stock assessment research when setting the allowable harvest. Excessive reliance on 
biological data in fisheries management has attracted criticism. An alternative, a minimum 
information management system, uses information contained in quota prices as a guide to set 
limits on commercial harvest. This paper examines price formation in one quota market. We find 
evidence in the data that supports the use of quota prices to guide the setting of limits to 
commercial harvest. Furthermore, time-series analysis provides a basis for studying the temporal 
response of changes in asset prices to perturbations in the allowable harvest. The results 
illustrate how information summarized in quota prices can complement the findings of stock 
assessment research in fisheries management. 
 
Bedford, A. (2000). Possible mechanisms for coordinating the exchange of information and 
experiences among the governmental agencies responsible for fishing oversight. The next step: 
An international fisheries offences database. Int. Conf. on Monitoring, Control and Fishing 
Surveillance, Santiago (Chile), 25-26 Jan 2000.p 72-75. 
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Fishing operations are increasingly trans-national in nature. Key problems are vessels that are 
undermining the management of high seas stocks, by operating under flags of convenience which 



enable them to avoid any controls, and also vessels that operate illegally in coastal state waters 
where the coastal state has little or no ability to either detect or apprehend them. Four 
instruments for the international control of high seas fishing may be used to assist in addressing 
these problems: 1) UNCLOS; 2) UN Fish Stocks Agreement; 3) FAO Code of Conduct; and, 4) 
FAO Compliance Agreement. Effective management and enforcement decisions can only be 
made on the basis of good information; what is needed is sharing of information on                    
illegal activity and where appropriate, cooperative enforcement action. This requires an 
international fisheries database that records: allegations and, if applicable, conviction details of 
serious violations both within national jurisdictions and in international waters; details of the 
offenders, including vessels, organizations and individuals; and, contact details of the national                    
agency making the allegation. A brief examination is given of some options for a fisheries 
offences database. Such a database would ensure that offence history would travel with fishing 
vessels, owners or operators wherever they may be. The database should be managed by an 
independent agency such as the FAO and would provide an invaluable resource to all States in 
the battle against illegal fishing activity on the high seas and in national waters. 
 
Bender, A., W. Kagi, et al. (2002). Informal insurance and sustainable management of common-
pool marine resources in Ha'apai, Tonga. Economic Development and Cultural Change 50(2): 
427-439. 
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This paper argues that common-pool resources may be used sustainably even without any formal 
rules and regulations. Instead of rules and regulations with respect to resource use, the case 
study presented in this paper finds a complementary social system that affects the incentives of 
resource use. The case study deals with two coastal fisheries in the island group of Ha'apai, 
Tonga. On one island, Lofanga, the fishery is still sustainably used; on a neighbouring island, 
'Uiha, it is overused. The analysis shows that the presence of the Lofangan informal insurance 
system (which works through the sharing of fish) sets incentives for Lofangan fishermen to use 
their coastal fishery sustainably. On the other hand, 'Uihan fishery is stressed by overexploitation. 
It is concluded that onshore informal insurance rules can be a substitute for rules governing 
offshore fishing activities in securing sustainability of nonexclusive resource use. Informal 
insurance functions in the case of the Lofangan fishery as a cultural complement that transforms 
an otherwise nonsustainable resource-use regime into a sustainable common-pool fishery. 
 
Bennett, E. (2000). Institutions, economics and conflicts: fisheries management under pressure. 
CEMARE Research Paper. 148: 24. 
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Poorly defined property rights, increasing effort and decreasing catches are resulting in conflict in 
fisheries throughout the world. While these effects are common and well documented in highly 
regulated fisheries in the European Union (conflicts over allocation of quota for example) and 
North America (for example conflicts over access to salmon stocks between the USA and 
Canada); the effects upon fisheries in developing countries, while under-researched are 
invariably more dramatic and can have long-term implications for the promotion of sustainable 
livelihoods. While there is as yet little evidence of a sharp increase in natural resource conflict it is 
apparent, however, that the consequences of conflict in the management of natural resources are 
becoming more detrimental to long-term sustainable exploitation and are effecting an increasingly 
large number of people. Although there is an extensive literature on natural resource conflicts, 
little work has been done on a) analysing the causes of conflict beyond the case-study arena or 
b) applying economic tools to the study of conflict. In an attempt to redress the balance, this 
paper sets out some initial findings from an on-going study into the management of conflict in 
tropical fisheries . Drawing on New Institutional Economics and common property resource 
management theory, it analyses how and why fisheries institutions adapt to changing 
circumstances and the role of transaction costs in the process of conflict emergence and 
management. Using evidence from Ghana it examines the formation of fisheries management 
institutions and the factors which appear to have influenced institutional change. The paper 
argues that conflict can be the result of rising transaction costs and the inability of natural 



resource institutions to manage these changes. It also argues that conflict can be both a positive 
and negative force and should not necessarily be eliminated altogether. The paper is divided into 
four sections. First, it locates fishing as an economic activity within developing countries and 
looks at the interactions between local, national and international policy objectives and how these 
can impact upon the development and exploitation of the resource. In the second section, 
conflicts are described and why they emerge in natural resources management is discussed. 
Focusing on the role of institutions it looks at how changes in institutions might affect the 
management of common property resources. Section three draws on initial findings from field 
research conducted in Ghana between March and May 2000. In the final section, the paper 
presents a number of conclusions as to the process of conflict formation and the possibilities for 
managing it. 
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Although West African fisheries have been the subject of considerable study, little attention has 
paid to the role of gender in the development process and, more specifically, the work done by 
women in the overall management of fisheries. Lack of attention to the gender dimension of 
fisheries management can result in policy interventions missing their target of creating 
sustainable livelihoods at the community level. There is little doubt that fishing-dependent 
communities have a vital role to play in the overall development process of many coastal West 
African States, but without a complete understanding of the complexity of gender roles, the goal 
of sustainable livelihoods is unlikely to be achieved. In a bid to improve knowledge about gender 
roles in fishing communities, and to provide policy makers with some guidance as to where 
interventions might be most useful, a workshop was held in Cotonou, Benin (West Africa) in 
December 2003. This paper provides a brief introduction to the theory on gender and fisheries 
development and then goes on to report the findings of the workshop. The most significant 
conclusion is that policy interventions which help strengthen institutional capacity in coastal 
artisanal communities would have the greatest over all impact. A move toward collecting gender 
and fisheries disaggregated data would also help expand existing knowledge about what are 
often marginal and isolated economic sectors. 
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This paper explores the nature of conflict and how institutional failure may be a primary cause of 
conflict over natural resources. Typologies for studying conflicts are reviewed and a typology 
specific to tropical fishery conflicts is proposed. Using data from three tropical fisheries, it shows 
how conflicts emerge and how they are managed.(1) The paper concludes that local level 
management of conflict can be successful, but, without proactive support from higher levels of 
government the underlying causes of conflict are unlikely to be removed in the long term. (C) 
2001 Elsevier Science Ltd. All rights reserved. 
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This paper examines how rational actors' expectations of a direct regulatory regime can affect its 
effectiveness, focusing on rent-seeking behaviour in the fish industry, which can counteract the 
efficiency of the regulatory regimes. It concentrates on 3 effects that individual rent seeking can 
cause. The first is that firms in the industry choose an inefficient scale for their operation in order 
to secure future resource rights (scale inefficiency). The second is that rent seeking leads to a 
suboptimal combination of inputs in the production process (input-mix inefficiency). The third 
effect involves a reduction in the number of firms in the industry compared to the number that 



would have participated if one used a neutral quota sharing rule. The phenomenon of rent 
seeking is modelled. It is suggested that it is individually advantageous for agents to attempt to 
influence the allocation through rent-seeking behaviour. This article analyses rent-seeking 
behaviour among agents who compete for high future shares of a common natural resource. 
Rent-seeking behaviour occurs when the agents, based on earlier experience, expect that the 
distribution of the common natural resource in the future will be dependent on the agents' 
activities in the past. We show that allocation rules that make rent seeking individually rational, 
normally lead to scale inefficiency, input mix inefficiency, and fewer participants in the industry 
than lump-sum allocation rules. 
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Fishers have often complained that standard fisheries survey data do not adequately reflect the 
grounds targeted by commercial fishers and hence scientists tend to make over-cautious 
estimates of fish abundance. Such criticisms are of particular importance if we are to make a 
creditable attempt to classify 'Essential Fish Habitat' using existing large-scale standard trawl 
surveys. Nevertheless, these data sets provide a powerful tool to examine consistent patterns in 
the temporal abundance of fish on a spatial scale. Here, we report a questionnaire survey of 
fishers that invited them to indicate the location of grounds of key importance for gadoid fishes. In 
addition, fishers were asked to indicate whether they had noticed key habitat features that might 
indicate the characteristics of EFH. A comparison of such areas as highlighted by fishers with 
data from standard groundfish surveys were broadly compatible for all three species of gadoids 
examined. Many sampling stations of these surveys fell outside areas highlighted by fishers as 
key fishing grounds/habitats. Fishers were able to provide usable biological observations that 
were consistently cross-referenced by several independent sources, for example the occurrence 
of haddock over brittlestar beds. We conclude that fishers' knowledge is an invaluable 
supplement to existing data sets that can help to better focus more detailed studies of EFH. 
 
Bertullo, E. (2000). Are individual transferable quotas a real option for fisheries management in 
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Following a brief outline of present fisheries management in Uruguay, an examination is made of 
the major fisheries problems in the country. The following are covered: 1) Transboundary and 
highly-migratory fish-stocks; 2) Present situation regarding government management by INAPE; 
3) Fishing licences; 4) Some problems of fishing vessel owners; and, 5) Some problems of the 
processing sector. Alternative fisheries management options are considered - Management 
programmes and Individual Transferable Quotas (ITQs), Requirements for legislative and 
institutional changes, Institutional changes, Initial allocations. Prospectives for ITQ 
implementation are examined in detail, including policy for the next fisheries administration in 
Uruguay, political issues to be addressed concerning the introduction of ITQs, Individual Quota 
Transfers, institutional changes required, major controversies, and future needs for ITQ 
implementation. 
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New Zealand's fisheries are perhaps best known for the individual transferable quota (ITQ) 
system brought about by the Fisheries Amendment Act 1986. The 1986 Act allocated quota to 
fishing firms and individuals that met the allocation criteria. Part-time fishers, many of whom were 
Maori, New Zealand's indigenous people, were excluded from the initial allocation. The 1986 Act 



did not address claims by Maori of having indigenous rights guaranteed by the Treaty of Waitangi 
1840. Since the Treaty, Maori have protested against government actions and legislation that 
have eroded their rights guaranteed by the Treaty. The implementation of the 1986 Act prompted 
further Treaty-based claims to large areas of fisheries, and the ITQ system was used to settle 
several claims. This paper explores Maori views on resource use and claims to fisheries 
resources, legislative changes enacted to settle Maori fisheries claims, and claims that remain 
outstanding. The insights of this paper have relevance to the broader discussion on the position 
of indigenous peoples throughout the world. 
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Since the establishment of New Zealand's quota management system in 1986 both property 
rights and institutional arrangements for managing wild fisheries and marine farming have 
continued to mature. Changes strengthening the commercial fisheries rights have encouraged 
individual transferable quota owners and marine farmers to voluntarily organise into associations 
to better manage fisheries resources. These associations are placing increasing emphasis on the 
co-management of the productive capacity of the marine ecosystems. However, barriers remain 
to the widespread uptake of co-management arrangements, such as poorly defined rights for 
non-commercial fishers and marine farmers and/or poor integration of these rights with the 
management of wild fisheries, and legislative inflexibility and inappropriate political and 
bureaucratic intervention. Recognising these problems, the New Zealand Government recently 
released "Fishing for the Future", an independent review of fisheries legislation and its 
administration. The review recommended a fundamental change from centrally managed 
fisheries to co-managed fisheries. This paper reviews the New Zealand experience with property 
rights-based management of fisheries and explores the present and future role of property rights 
on the co-management of New Zealand's fisheries. (C) 2000 Elsevier Science Ltd. All rights 
reserved. 
 
Bhatta, R. (2000). Sustainable development of coastal resources: Brackish water shrimp farming 
in Karnataka. Environmental problems of coastal areas in India.: 173-189. 
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This chapter analyses the institutions governing the use of the estuarine resources for shrimp 
farming in the Indian coast of Karnataka State over the last two decades and the ecological and 
economic implications of this process. Three types of resource transactions, namely, market, 
administrative and technology have had their influence on the development of commercial shrimp 
farms. An increase in the international demand for shrimp and liberalisation in the import of 
technology of production have facilitated the allocation of brackish water area for shrimp farming. 
There is growing evidence to show that intensive shrimp farm development has resulted in 
ecological degradation and threatened shrimp production itself. Even though the recent Supreme 
Court judgement ordered the closure of shrimp farms, its implementation may encounter stiff 
resistance from the shrimp industry. Therefore, an incentive-based tax system is suggested in 
order to force the shrimp producers to internalise their opportunity coat of production. 
 
Bjorndal, T., V. Kaitala, et al. (2000). The management of high seas fisheries. Annals of 
Operations Research 94: 183-196. 
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The intergovernmental United Nations Conference on Highly Migratory and Straddling Stocks, 
initiated in 1993 and finished in 1995, addressed the conservation and management of fishery 
resources located both within the coastal state 200 mile Exclusive Economic Zone (EEZ) and the 
adjacent high seas. These types of marine resources continue to be a source for international 
conflicts and debates. The original United Nations Law of the Sea of 1982 failed to address 
transboundary fisheries in a proper way. In particular, the agreement did not recognize the 



emergence of the complicated "straddling stock" issue. In the new United Nations Law of the Sea 
agreement of 1995, a consensus was reached that the management of the straddling and highly 
migratory fish stocks should be carried out through regional fisheries management organizations. 
We present a review of the straddling stock issues in the international agreement emerging from 
the negotiations within the United Nations. The review is contrasted with and clarified by game 
theoretic analyses. We also discuss one international fishery exemplifying the case, the 
Norwegian spring-spawning herring. The main conclusion is that the local problems, faced during 
the stage of setting up regional fisheries organizations for the management of straddling and 
highly migratory fish stocks, are expected to be much more complicated and difficult to solve as 
compared to the cases of "shared fish stocks". In the current paper, we present two reasons for 
this increased complexity. The first is the larger number of players as compared to the case of 
"shared fish stocks" and the second is the possibility of new members entering the regional 
fisheries organizations. 
 
Bjorndal, T., D. E. Lane, et al. (2004). Operational research models and the management of 
fisheries and aquaculture: A review. European Journal of Operational Research 156(3): 533-540. 
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This paper reviews the role that the operational research (OR) discipline has played in the 
understanding and management of renewable resources in the areas of fisheries and 
aquaculture. The analysis is undertaken with two purposes. First, to assess the past performance 
of the OR models in this field. Second, to highlight current problems and future directions of 
research. (C) 2003 Elsevier B.V. All rights reserved. 
 
Bjorndal, T. and M. Lindroos (2004). International management of North-Sea herring. 
Environmental & Resource Economics 29(1): 83-96. 
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North-Sea herring is a transboundary resource, shared by the EU and Norway. The purpose of 
this paper is to investigate how the harvests or total allowable catch quotas (TACs) for this 
species should be divided between these two jurisdictions so that both parties are satisfied. We 
apply a discrete-time game-theoretic model in which we show that the EU should be allocated 
more than half of the TAC even if the EU has higher harvesting costs. This result is due to the 
distribution pattern of the herring, with a larger share of herring located in the EU zone. However, 
we find that according to the Nash bargaining solution, the current sharing allocates too large a 
share to the EU. 
  
Blyth, R. E., M. J. Kaiser, et al. (2002). Voluntary management in an inshore fishery has 
conservation benefits. Environmental Conservation 29(4): 493-508. 
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The management of fisheries in European Union (EU) waters has generally been regulated 
through government institutions and agreed quota allocations. This top-down management 
approach may have contributed to the continued decline of targeted fish stocks by forcing fishers 
to compete for limited resources without engendering a sense of resource stewardship. In 
attempting to reverse this decline, scientists and managers should examine management 
systems that do not solely depend on top-down approaches, and the Inshore Potting Agreement 
(IPA) is an example. The IPA is a voluntary fishery management system designed and operated 
by inshore fishers of south Devon, England. The IPA was conceived to reduce conflict between 
static-gear (pot and net) and towed-gear (trawl and dredge) fishers, and is regarded as a 
successful fisheries management regime by fishers and managers because it has effectively 
allowed fishers from both sectors to operate profitably on traditional fishing grounds. Another 
study determined that the IPA has incidentally protected benthic habitat complexity. Fishers from 
the static-gear and towed-gear sectors were interviewed to determine the evolution and function 
of the IPA, and to establish the factors that ensure the high level of regulatory compliance 
amongst fishers from both sectors. Towed-gear fishers gave significantly different responses to 



the same questions asked of static-gear fishers, and were generally less satisfied with the 
existence of the IPA. Multivariate analyses of the interview data suggested that fishers who 
thought the IPA was a good system also thought the system provided pot protection, but had 
experienced inter-sector conflict. Fishers who thought the IPA provided no personal benefit also 
thought that static-gear fishers should be more restricted, and that towed-gear corridors or more 
seasonal-use areas should be established within the existing IPA area. However, fishers from 
both sectors agreed that the IPA has maintained traditional practices of the local fishing industry, 
and that the system has conserved target finfish and scallop species. A number of factors were 
identified as critical to the success of the IPA. These included the voluntary nature of the 
agreement, the limited number of organizations representing fishers and very high level of 
membership of those organizations, and the simplicity of the system. Regulatory compliance is 
enhanced through the ability of fishers' organizations to respond rapidly to inter-sector conflict 
issues. 
 
Borg, N. J. and R. Metzner (2001). Effect of tradeable property rights on fleet capacity and 
licence concentration in the Western Australian Pilbara trap fishery. Case studies on the effects of 
transferable fishing rights on fleet capacity and concentration of quota ownership. [FAO Fish. 
Tech. Pap.]. no. 412: 69-79. 
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Fisheries management in Western Australia is discussed, considering in particular the 
management and rights-related changes in the Pilbara trap-fishery. Following a brief historical 
account of this fishery, an examination is made of the nature of harvesting rights, discussing the 2 
phases: allocation of non-transferable licences, and tradeable input-controls and changing 
harvest rights. The management of fleet capacity and the concentration of ownership are also 
described. 
 
Bosetti, V. and D. Pearce (2003). A study of environmental conflict: the economic value of Grey 
Seals in southwest England. Biodiversity and Conservation [Biodivers. Conserv.]. 12(12): 2361-
2392. 
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This paper reports an analysis of a typical case of negative bilateral externality - a situation in 
which two legitimate activities, fishing and wildlife conservation, each give rise to damages to the 
other party. The Cornish fishing industry believes that its annual profits are reduced by an 
estimated pound sterling 100000 because of the damage by seal populations to caught fish. 
About 80 individuals belonging to the Cornish Grey Seal population (of about 400 specimens) are 
killed as a by-catch of trawling. Thus, the status quo is clearly inefficient: seals are perceived to 
damage fish and fishermen definitely damage seals. The biological dynamics of the seal 
population is not absolutely clear, so that a precautionary approach requires that care should be 
taken to avoid the risk of damaging the population in an irreversible way. Moreover, public opinion 
considers seals to be a high value `flagship' species. One of the goals of any conflict resolution 
should be to capture the economic value of seal conservation - i.e. to convert conservation 
benefits into resource flows - and use at least part of it in order to create incentives for a more 
efficient allocation of resources. The authorities should invest in seal conservation (i.e. 
compensating fishermen) if the benefits deriving from conservation exceed the opportunity costs 
of conservation. Such a solution clearly requires that the conservation benefits be estimated. To 
investigate the economic value of seal conservation a contingent valuation study is carried out. A 
contingent valuation study utilises a questionnaire approach and part of the questionnaire seeks 
to elicit individuals' willingness to pay (WTP) for a change in the state of some good or asset, in 
this case seal conservation. Due to resource limitations, the sample size of those interviewed in 
the study reported is small, so that we cannot be extremely confident about the results. However, 
they are consistent with those derived from similar studies on `flagship' species. Results show a 
mean WTP for recreational use of seals of about pound sterling 8 per person for the option of 
seeing seals in a specialised sanctuary for seals recovered from accidents, and closer to pound 
sterling 9 for seeing seals in the wild. The annual non-use value of seals - i.e. value unassociated 
with actual viewing - was found to be pound sterling 526000 in the most conservative estimation, 



aggregated over the Seal Sanctuary visitors. This economic potential could be realised in several 
ways and used to compensate fishermen for changing fishing techniques, targets and fishing 
areas. Finally, we investigate the role the Seal Sanctuary is playing in this context and some 
policy suggestions are discussed. 
 
Boude, J.-P., J. Boncoeur, et al. (2001). Regulating the access to fisheries: learning from 
European experiences. Marine Policy 25(4): 313-322. 
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The pressure on aquatic renewable resources has rapidly increased over past decades as a 
result of both sustained high demand and technological innovation. The relative scarcity of fishing 
resources is not new, but it seems today to have become a generalised phenomena for most 
aquatic ecosystems from local to oceanic scales. Either motivated by the desire to regulate 
conflicts between groups of fishermen (gears, communities, etc.) or to improve efficiency by 
internalising part of free access externalities, fisheries management appears fundamentally to 
represent a process of access rule definition and implementation. Whatever is the instrument 
(output or input based, regulatory or economic, market oriented or not) it is the structure of 
access rights that is initially affected. There is nothing original in the fact that increasing relative 
scarcity calls for property right structure changes. It is also not surprising that in many cases, 
creating an access right structure provides an opportunity for a market expression of resource 
value. But in the case of fisheries resource appropriation is not as simple or easy as on land. 
Mobility and variability of the resource, diversity of fishing techniques interacting over stocks or 
areas, makes the case more difficult. Furthermore, management instruments are not as similar as 
the economic theory of management implies. Therefore, there is no straightforward answer. This 
is the reason why many different routes have been chosen to regulate world fisheries. In practice, 
efficiency and equity objectives are rarely successfully met. The European Union, with the 
Common Fisheries Policy and the various local or national management schemes, offers a fair 
range of such examples. Referring to European examples, the key issues in the debate over 
fisheries management are considered. 
 
Boyd, A. J. and W. Adriaans (2002). The 2000/2001 (transitional) subsistence fishery for west 
coast rock lobster: Problems, successes and lessons for the learning. Southern African Marine 
Science Symposium (SAMSS 2002): Currents Coasts Communities. vp. 2002. 
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The Marine Living Resources Act of 1998 identified subsistence fishers as a legitimate sector for 
the first time, and regulations allowed identified subsistence fishers to catch up to four rock 
lobster per day for sale. Several hundred such applicants were granted permits in 1999 and 2000, 
following a proper (but relatively low-key) allocation process, and additional pilot projects in 
certain coastal centres. However in 2000/2001 the situation changed markedly for a number of 
reasons. Firstly, the responsible Minister chose to grant a substantial increase in the TAC 
awarded to the subsistence sector to broaden access. Secondly, Parliament approved a 
moratorium on the granting of any new commercial rights for 2000 /2001, following fractious 
litigation from the commercial sector, and thirdly, coastal communities were better informed about 
the potential opportunities available. What followed was the broadest allocation of individual 
permits in South Africa's fishing history, intended only for poor citizens dependant on marine 
resources, both for west coast rock lobster (and abalone as will be described by Tarr). Other 
valuable 'subsistence' resources, such as East Coast rock lobster in the Eastern Cape continued 
to be managed by means of exemptions issued in terms of the Act, and lower value resources 
were barely managed because of capacity constraints in the Management Authority (MCM). (In 
KwaZulu- Natal interim management of subsistence fisheries was delegated to a Provincial 
Organisation.) It is necessary to note that a special task group, appointed by MCM to investigate 
the management of subsistence fisheries nationwide, had recommended that high value 
resources such as west coast rock lobster be managed as small-scale commercial fisheries, not 
subsistence. However, this was not accepted at the time for various reasons, and the 
'subsistence' allocation formally went ahead with an announcement in the Government Gazette, 
in November 2000. The paper will examine the various phases of the allocation process for west 



coast rock lobster, including the criteria used for selection, and the verification of applications; as 
well as the preceding and follow-up activities. It will also look at the effects of special constraints 
in the process, such as the very strict income cut-off criterion for successful applicants, and the 
requirement (in terms of the Act) for 'personal harvesting of the resource'. The manner in which 
appeals and legal challenges were provided for will be discussed. Problems surrounding 
compliance (of which their were many) and catch monitoring will be reviewed. However, many 
problems should (in the opinion of the authors) be offset against the positive economic benefits, 
which flowed broadly to poor coastal communities. Lessons to be learnt will be highlighted, in 
particular the need for management to steer developing fisheries in the direction of an agreed 
longer-term vision, during the transitional phase. Lastly, the invaluable role played by community 
fishery forums throughout the process (despite the many problems in this area as well), is 
acknowledged. 
 
Boyle, A. E. (2001). Decisions of international tribunals. I. The Southern Bluefin Tuna arbitration. 
International and Comparative Law Quarterly 50(2): 447-452. 
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This article examines the Southern Bluefin Tuna dispute and arbitration involving Australia, New 
Zealand and Japan. The case commenced in the International Tribunal for the Law of the Sea 
when Australia and New Zealand were granted provisional measures against                    
Japanese high seas tuna fishing in the Pacific. The Tribunal had held that the provisions of the 
1982 United Nations Convention on the Law of the Sea (UNCLOS) invoked by Australia and New 
Zealand appeared to afford a basis on which the jurisdiction of an arbitral tribunal might be 
founded; that the fact that the 1993 Convention on Conservation of Southern Bluefin Tuna 
(CCSBT) applied between the parties did not preclude recourse to the compulsory dispute                    
settlement procedures in Part XV of the 1982 UNCLOS; and that an arbitral tribunal would prima 
facie have jurisdiction over the merits of the dispute. Notwithstanding this necessarily provisional 
view, when the parties then proceeded to arbitration, Japan maintained its initial preliminary 
objections, and the award handed down in August 2000 thus deals only with the jurisdiction of the 
arbitrators. The arbitral tribunal held that there had been adequate efforts to negotiate a 
settlement, that there remained a legal dispute between the parties concerning the interpretation 
and application of both the 1982 UNCLOS and the 1993 CCSBT, and it also rejected Japan's 
contention that the 1993 Convention should be treated as a lex specialis. 
 
Bradshaw, M. (2004). A combination of state and market through ITQs in the Tasmanian 
commercial rock lobster fishery: the tail wagging the dog? Fisheries Research 67(2): 99-109. 
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Planning for macro-scale issues such as sustainability is often the responsibility of the state. The 
market, on the other hand, is the sphere in which rights-based exchanges are coordinated 
between at times hundreds of agents through the mechanism of price. Few fisheries, however, 
are entirely state planned or market coordinated, but are a combination of both. This paper draws 
on a 2-year social impact assessment of the introduction of individual transferable quotas (ITQs) 
in the Tasmanian commercial rock lobster fishery in Australia. This introduction was grafted onto 
technical conservation measures and input restrictions that stretched back over more than 100 
years. The principal lesson to be learnt from the Tasmanian case is that ownership and 
transferability of entitlements require careful consideration concerning the social character of the 
fishery as well as the state's stake in the fishery. In managing a fishery using ITQs, the state risks 
giving up too much power to the market as legally strong individual private access rights-holders 
can act as an impediment to responsible planning at the fishery-wide scale. (C) 2004 Elsevier 
B.V. All rights reserved. 
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A management system of individual transferable quotas was introduced in the Tasmanian 



commercial rock lobster fishery in 1998. The market for quota units has since become 
increasingly capitalised. Fishers without substantial wealth find it difficult to participate in this 
market. Instead, investors purchase quota units. Consequently, fishery managers are somewhat 
disillusioned with the hidden hand of the market and are seeking a different way to conceptualise 
what is happening in the fishery. Marx's writings on the hidden abode of production suggest one 
such way. I bring Marx's work together with quota management and the views of participants as 
an alternative way of framing these changes in the fishery. 
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management through public transferability? Marine Policy 28(5): 411-418. 
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The aim in this paper is to put forward an approach to the issue of access rights that is suitable to 
Ireland's crustacean and molluscan fisheries. We begin by reviewing proceedings of a recent 
international conference on the issue of property rights in fisheries. We then pose objectives for 
fisheries management to be met by our approach. Following this, we outline the present limited 
entry initiative regarding crustacean and molluscan fisheries in Ireland. We conclude that--for 
fishers to operate with, but not exchange licences like, owners--a licence should be returned to 
the issuing authority once it is no longer being fished by its holder. 
 
Brandao, A., D. S. Butterworth, et al. (2002). A first attempt at an assessment of the 
Patagonian toothfish (Dissostichus eleginoides) resource in the Prince Edward Islands EEZ. 
CCAMLR Science 9: 11-32. 
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The history of the fishery for Patagonian toothfish (Dissostichus eleginoides) in the Prince Edward 
Islands Exclusive Economic Zone (EEZ) is reviewed briefly. It is characterised by very large 
illegal catches and a sharply declining longline catch-per-unit-effort (CPUE) trend. Application of a 
simple age-structured production model (ASPM) provides a robust indication that the spawning 
biomass has been depleted to, at most, a few percent only of its pre-exploitation level. Projections 
suggest that the annual catch limit should be reduced to a maximum of about 400 tonnes. 
Implications for surveillance are discussed. 
 
Brandt, S. (2003). Evaluating tradable property rights for natural resources: the role of strategic 
entry and exit. Working Paper - Department of Resource Economics, University of 
Massachusetts; USA: University of Massachusetts Press, No.2003-9; pp.40; Amherst. 
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This paper presents an econometric approach to the evaluation of environmental regulation using 
tradable property rights. Existing empirical research on this issue, which compares overall 
industry efficiency before and after the introduction of new regulations, conflates two distinct 
phenomena: efficiency changes due to exit of excess capital, and changes in the efficiency of 
individual firms. Because the regulatory process induces firms of different types to                    
enter and exit the industry at different rates, the true efficiency and equity effects of tradable 
property rights cannot be assessed without correcting for these changes in sample composition. 
This paper examines the impact of regulatory change in the Mid-Atlantic surf clam fishery, using 
an econometric model that separates its effects on industry structure and vessel efficiency. The 
analysis finds that, contrary to widely held belief, tradable property rights did not 
disproportionately benefit either large fishing firms or highly integrated firms. 
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- Hum. & Soc. Sci.]. Vol. 63, no. 2, p. 679. Aug 2002. 63: 679. 
 
Keywords: property rights; fishery management 
  



This dissertation addresses the impact of environmental regulation on resource-based industries 
by analyzing firms' responses to current environmental policies and to predicted changes in the 
regulatory regime. This research presents a theoretical motivation for and empirical estimates of 
changes in productivity, industrial organization, and strategic behavior due to the transition from 
firm-level regulation of inputs and outputs (command and control) to tradable property rights (or 
individual transferable quotas) in the commercial fishing sector. The first chapter reviews the 
empirical evaluations of markets for fishing rights. The following three chapters focus on the Mid-
Atlantic surf clam and ocean quahog fishery, the first U.S. Federal marine fishery to create 
property rights. This industry implemented property rights in 1990 after fourteen years of 
command and control. The second chapter is an institutional analysis of the design and 
implementation of property rights in the clam industry. It discusses the role of pre-existing 
institutions in generating imperfections in the market for property rights. The third chapter 
estimates the impact of tradable property rights on productivity. The period prior to 
implementation of property rights shows significant reduction in productivity as firms sought to 
maximize their share of the impending property rights. After the transition to property rights 
productivity rebounded to the level prior to strategic behavior. This chapter demonstrates the 
importance of firms' expectations on current industry outcomes and the short run losses 
associated with strategic behavior. The fourth chapter develops an economic model of the 
individual firm's decision to participate in or exit the industry. First, the data demonstrate that 
while there was significant exit of fishing vessels, considerably fewer firms actually left the 
industry; and while those that did were primarily independent harvesters, this was equally true 
under both regulatory regimes. Second, empirical results show that long-term contracts with 
buyers (processors) and anticipation of future regulatory change had a preponderant impact on 
the exit decision. This dissertation has two significant implications for resource management: first, 
the hypothesis that tradable property rights disproportionately harm small, independent 
harvesters must be rejected; and second, the manner in which policies are implemented is 
significant in determining their ultimate impact on industry structure. 
  
Bryceson, I. and A. Massinga (2002). Coastal Resources and Management Systems Influenced 
by Conflict and Migration: Mecufi, Mozambique. Ambio 31(7): 512-517. 
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Coastal resource utilization and management systems, both traditional and more recently 
conceived, were studied in Mecufi District, northern Mozambique in a post-conflict situation prior 
to which a significant migration of people to the coast had occurred. A wide variety of coastal 
biotopes containing a multitude of resources had been affected in various ways. Intertidal 
organisms exhibited signs of decreasing abundance and average size, whereas offshore fishes 
and mangrove forests did not show signs of overutilization. It was observed that traditional 
coastal management systems were still influential, but that newer initiatives were only beginning 
to enter into significant dialogue and cooperation with these. In the current circumstances of 
peace and political stability, the principal threat to coastal management and the interests of local 
people in Mecufi is considered to be potential loss of common property resources and land tenure 
in the face of prospects of privatization, but Mozambican authorities are presently addressing 
these issues with legal reforms. 
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For practitioners of Community-based Coastal Resources Management (CBCRM), issues of 
property rights and access or who has ownership and control over coastal and fisheries 
resources, are common themes. While much of the literature presents property rights in a very 
theoretical manner, it is not an abstract issue for residents of coastal communities. Around the 
world, small scale fishers and the coastal communities that depend on marine resources are 
losing access to these resources in the face of threats such as privatization of coastal resources, 
habitat depletion and destruction, and conversion of coastal habitats. At the same time, certain 



coastal communities are struggling to protect and assert their rights to coastal resources. This 
workshop provided a venue for the presentation of case studies that focus on how issues of 
property rights in coastal communities are being addressed in both the North and the South. As 
such, it highlighted aspects of both Community-based Actions and Oceans Governance in 
Coastal Stewardship. The workshop stressed the commonality in experiences of those working 
towards community-based management. It featured two Canadian case studies and 2 from the 
Philippines to draw in wide segment conference participants interested in participating in a 
discussion of coastal communities and property rights. 
 
Bunting, J. (2001). Fish protection measures : to ensure fish for the future. Fisheries 
management paper. Perth, W.A., Fisheries Western Australia. 141: 25. 
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This paper will: (1) explain the roles and responsibilities of Fisheries WA’s aquatic resource 
protection and management in Western Australia;(2) outline the policy framework for the 
establishment of Fish Protection Measures;(3) discuss the objectives and functions of Fish 
Protection Measures and the relation between the objectives and the design of measures;(4) 
provide examples of the diversity of Fish Protection Measures used in Western Australia. 
 
Burke, D. L. (2000). Management infrastructure for rights-based fishing. Use of property rights in 
fisheries management. Proceedings of the FishRights99 Conference, Fremantle, Western 
Australia, 11-19 November 1999. Mini-course lectures and core conference presentations. no. 
404/1, pp. 58-65. FAO fisheries technical paper 2000. 
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Details are given of the generic functions of a fisheries management system and the 
infrastructure required to implement and support a rights-based management system using 
individual transferable quotas (ITQs). The following functions are discussed: 1) Strategic policy 
planning; 2) Resource research and analysis; 3) Socio-economic and research analysis; 4) 
Operational planning; 5) Management of fishing entitlements; 6) Catch effort monitoring; and, 7) 
Enforcement. The costs and benefits of efficient management are examined and an example 
given of an ITQ implementation. It is concluded that the introduction of an ITQ system has 
implications for all of the above 7 fishery management functions. Introducing a new management 
regime takes time and setting the policy framework to support secure access rights in fisheries 
can take several years. However, once the basic infrastructure is in place, new fisheries can be 
introduced to ITQ management more quickly. 
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Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 58-65. FAO fisheries technical paper 2000. 
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A discussion is presented on Canadian experience with individual quotas (IQs). The term IQ 
refers to any or all of the following variants: individual quotas, individual transferable quotas, 
individual vessel quotas, enterprise allocation, and quota entitlements. The evolution of IQs in 
Canada is examined, considering the following: limited entry; catch quotas; and, industry 
participation in management. Implementing IQs in Canada and their impact on fisheries are also 
examined. Current developments in the fisheries are highlighted, covering emerging IQ 
programmes, fishery of the future, legal and policy developments, opposition to IQs, and 
advantages and disadvantages of the Canadian approach to IQ management. 
 
Butterworth, D. S. (2000). Possible interpretation problems for the current CITES listing criteria 
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The current criteria for listing species on CITES Appendices are summarized briefly. A precis is 
given of problems with these criteria in a marine species context, as identified by an FAO ad hoc 
Expert Group meeting in November 1998. Three aspects of the criteria that are of concern to the 
author are discussed briefly. These are the definition of a "decline," specifications for taking 
account of uncertainty, and the desirability of using existing stock-recruitment data for marine fish 
species to estimate the spawning biomass level at which critical depensation might occur. This 
last would provide guidance in specifying resource levels at which there is a threat of extinction 
when reformulating the CITES criteria. 
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management procedures for the Namibian hake fishery. South African Journal of Marine Science-
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During 1997, considerable scientific differences arose about the status of the Namibian hake 
(Merluccius capensis and M. paradoxus) resource, and as to whether the hake Total Allowable 
Catch (TAC) should be substantially decreased or increased. These differences revolved 
primarily around whether or not abundance estimates from the swept-area trawl surveys by the 
Norwegian research vessel Dr Fridtjof Nansen should be considered as reliable measures of 
biomass in absolute (as distinct from relative) terms. The paper relates the computations 
underlying the Interim Management Procedure (IMP) approach that was put forward at that time 
as a basis to resolve this impasse. The anticipated performance, in terms of catch and risk of 
resource depletion, of a number of simple candidate IMPs for the Namibian hake resource is 
evaluated. The IMPs depend on two parameters, whose values are to be chosen by decision-
makers, and adjust the TAC up or down from one year to the next according to whether trends in 
recent commercial catch rate and survey indices of abundance are positive or negative. 
Performances are evaluated across the then current wide range argued for resource abundance 
and status. Trade-offs in performance across the candidates considered are discussed. One of 
the candidates was subsequently selected by a joint meeting of scientists, industry and Ministry 
officials in February 1998 and served as the basis for scientific recommendations for the TAC for 
the hake resource for the following three years. 
 
Butterworth, D. S., J. N. Ianelli, et al. (2003). A statistical model for stock assessment of 
southern bluefin tuna with temporal changes in selectivity. African Journal of Marine Science 25: 
331-361. 
 
Keywords: ADAPT-VPA; assessment; fisheries management; model.  
  
Assessment of the status of southern bluefin tuna (SBT) by Australia and Japan has used a 
method (ADAPT) that imposes a number of structural restrictions. and is similar to methods used 
for a number of stocks worldwide. A flexible method for assessment of the SBT population is 
presented that is much less restrictive and has potentially wide applicability. The three key 
features are: (1) all fitting to data is within the context of maximum likelihood, (2) catch-at-age 
data are not assumed to be without error (as in existing methods), but rather to be random 
variables, while age-specific selectivity is allowed to change over time within the bounds of 
specific structure, and (3) autocorrelation in recruitment processes is considered within the 
likelihood framework of the model. While the results suggest the stock has been depleted 
considerably from it, virgin biomass, and are generally consistent with previous assessments, 
they also indicate that it is not as much below the biomass that will produce maximum suitable 
yield as previously estimated and that the extent of stock rebuilding necessary may not be as 
large as has been argued. The available data are shown to provide little information on the 
steepness parameter of the stock-recruitment function, and hence on sustainable catch levels for 
the stock. 
 
Butterworth, D. S. and A. J. Penney (2004). Allocation in high seas fisheries: avoiding 
meltdown. Management of shared fish stocks. International approaches to management of 
shared stocks - problems and future directions,  Centre for Environment, Fisheries and 



Aquaculture Science (CEFAS), Lowestoft, UK, July 2002. 165-189. 
 
Keywords: fisheries management; policy; property rights; quotas; allocation; TAC 
 
The traditional basis for allocating total allowable catches (TACs) for high seas fisheries has been 
in proportion to performance in terms of past catches. This basis is coming under increasing 
pressure in regional fisheries management organizations (RFMOs) as new members, particularly 
developing states, without records of substantial past performance demand shares, citing 
acknowledgement of their rights to such in legal instruments such as the 1995 UN Fish Stocks 
Agreement. Recent difficulties in reaching agreement on allocation in two tuna RFMOs, the 
International Commission for the Conservation of Atlantic Tunas (ICCAT) and the Commission for 
the Conservation of Southern Bluefin Tuna (CCSBT) are reviewed, together with an analogous 
domestic situation involving the redistribution of fishing rights to historically disadvantaged 
persons in South Africa. It is suggested that unless rapid accommodation is reached on an                    
operational basis for (re-)allocation, serious depletion of resources threatens if nations all catch 
what they claim, thereby exceeding sustainable levels. The mechanism of "attrition", whereby 
each year every rights holder returns a small proportion of their current right to a central authority 
such as an RFMO for re- distribution, is suggested as a framework to facilitate such an                    
accommodation. Allocation problems can be further exacerbated when  scientific disagreements 
arise over appropriate levels of TAC, and the appointment of arbitration panels of independent 
scientists (as in the case of CCSBT) is advocated as an appropriate approach to resolve such 
problems. 
 
Cabrera, J. L. and O. Defeo (2001). Daily bioeconomic analysis in a multispecific artisanal 
fishery in Yucatan, Mexico. Aquat. Living Resour./Ressour. Vivantes Aquat. 14(1): 19-28. 
 
Keywords: resource allocation 
  
We describe daily allocation patterns of fishing effort (hookah diving) of the artisanal fleet in San 
Felipe, Yucatan (Mexico), using catch, fishing effort, catch per unit of effort, variable costs, quasi 
rent and distance from port to four fishing grounds as performance variables. Two vessel 
categories were defined by the presence/absence of a LOng RAnge Navigation (LORAN) system. 
Hookah divers caught a daily average of four species in 95% of the trips, thus precluding the 
quantification of effective fishing effort allocated by species. Highest catches and quasi rent were 
mainly obtained on Thursdays and Fridays, coinciding with the highest catches of Octopus maya 
and spiny lobster (making up 50% of the total economic revenue) on Fridays in 3 of the 5 weeks 
analysed. An upper ceiling of daily catch per diver occurred close to the weekend, suggesting a 
limited capacity in terms of handling time and diving hours, and also a catch level that fulfills daily 
economic expectations. Both LORAN and non-LORAN vessels preferred to work the nearest 
ground to port, in spite of higher yield and economic rent from more distant grounds. Nonlinear 
modelling of fishing effort allocation showed distance from port as the key decision factor. 
Generalized linear modelling (GLM) revealed significant effects of vessel type and fishing ground, 
with LORAN vessels having significantly higher catch rates and tending to allocate more effort to 
distant grounds than vessels without LORAN. GLM performed by species corroborated that 
Friday was the most productive day concerning spiny lobster and octopus. This day effect in the 
most valued species also suggests that pressure for higher economic benefits occurs before 
diminishing (Saturday) or ceasing (Sundays) fishing activities. 
 
Caddy, J. F. and K. L. Cochrane (2001). A review of fisheries management past and present 
and some future perspectives for the third millennium. Ocean & Coastal Management 44(9-10): 
653-682. 
 
Keywords: fisheries management 
  
A broad-brush review is provided of key issues and events of science-based fisheries 
management from historical times to the present. Key trends in fisheries assessment, control and 
surveillance, capacity and its relevance to marine fishery ecosystems are described, particularly 
those issues where FAO has played a key role. The paper also considers social and institutional 
issues of relevance. A perspective is offered for the evolution of possible fishery management 



paradigms that may apply at the start of the third Millenium. 
 
Cain, T. A. and J. G. Odell (2000). Shrimp fisheries and management in Hood Canal and Puget 
Sound. Journal of Shellfish Research 19(1): 619. 
 
Keywords: resource allocation 
  
Shrimp stocks in the Hood Canal and Puget Sound have supported important shrimp fisheries for 
much of the past century. This paper describes historical trends in relative stock abundance of 
spot shrimp in Hood Canal as well as the present status of those stocks. These trends are 
illustrated using data from preseason test fisheries conducted to provide annual estimates of total 
allowable catch. A 1994 federal court order requires co-management to provide for equitable 
state/tribal sharing of Hood Canal shrimp between the state recreational fishery and tribal 
commercial fishery. Methods the Washington Department of Fish and Wildlife uses to provide 
recreational harvest opportunity while meeting allocation and conservation requirements are 
described. Puget Sound (excluding Hood Canal) shrimp fisheries are managed with a more 
passive management scheme. This presentation will discuss trends in landings and the current 
status of the state commercial and recreational fisheries, and the tribal commercial fishery which 
has been developing since 1995. Because of rapidly increasing participation in the state 
commercial fishery, the Emerging Fisheries Act was implemented in 1994 to reduce the state 
commercial shrimp pot fleet from 73 to 18 boats and the shrimp trawl fleet from 15 to 10 boats. In 
1996, WDFW began comanaging the shrimp resource with treaty tribes, and quotas were 
established for pandalid shrimp in areas of Puget Sound where fishing previously occurred. 
Quotas were based on historical harvests with adjustments based on recent fishery performance. 
A description of other methods used to manage these fisheries is also presented. 
 
Campbell, D., D. Brown, et al. (2000). Individual transferable catch quotas: Australian 
experience in the southern bluefin tuna fishery. Marine Policy 24(2): 109-117. 
 
Keywords: ITQs; case study 
  
The use of individual transferable catch quota in Australia's southern bluefin tuna fishery resulted 
in a number of positive outcomes including a rapid adjustment of the fishery which benefited 
those who left the fishery, those remaining in the fishery and society as a whole. It is highly likely 
that many of these benefits would have been foregone had individual transferable catch quota not 
been introduced into the fishery. 
 
Campbell, H., S. F. Herrick, et al. (2000). The role of research in fisheries management: The 
conservation of dolphins in the eastern tropical Pacific and the exploitation of Southern Bluefin 
Tuna in the southern ocean. Ocean Development and International Law 31(4): 347-375. 
 
Keywords: policy formation; property rights; fisheries management 
  
This article uses two case studies to assess the role of research in policy formation and fishery 
management. One study focuses on measures to limit the mortality of dolphins taken when tuna 
are harvested in the eastern tropical Pacific. The other studies measures taken to limit harvests of 
Southern Bluefin Tuna. Both of these fisheries involve fugitive resources and transboundary, 
resources spreading across both national exclusive economic zones and the high seas. Both 
fisheries were initially based on open access, but public policy has led to greater exclusive use 
through individual transferable quotas for Southern Bluefin Tuna and dolphin mortality limits. A 
number of policy conclusions are drawn. 
 
Cartwright, I. and A. Willock (2000). Oceania's birthright: The role of rights-based management 
in tuna fisheries of the Western and Central Pacific. Use of property rights in fisheries 
management. Proceedings of the FishRights99 Conference, Fremantle, Western Australia, 11-19 
November 1999. Mini-course lectures and core conference presentations. no. 404/1, pp. 182-191. 
FAO fisheries technical paper 2000. 
 
Keywords: property rights 



  
An examination is made of the major characteristics of the Western and Central Pacific tuna 
fishery and the current status of management arrangements. Emphasis is placed on the potential 
for the use of rights-based management and the national regional and multiplaterial institutional 
setting in which such management will be developed. 
 
Cassidy, M. (2000). Ngai Tahu customary fisheries management: Implementation of a common 
language. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 321-324. FAO fisheries technical paper 2000. 
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A description is given of how the Maori tribe, Ngai Tahu, implemented their customary fisheries 
management system and how they communicated the language of this system to the rest of New 
Zealand. The experiences and methods described are the proof that the example of Ngai Tahu 
customary fisheries management is a model for others to study and possibly follow. This model 
demonstrates how a language incomprehensible to many, a language of spiritual beliefs and 
connections to the natural environment, was interpreted, articulated and defined in such a way 
that people could understand. That is not to say every individual understands the language of 
customary fisheries management in the same way. After all, every individual reads the world in a 
unique way that is bound by their beliefs. Yet, the language of Ngai Tahu and customary fisheries 
management has been communicated sufficiently well for people to understand and support the 
common intention. 
 
Castilla, J. C. and O. Defeo (2001). Latin American benthic shellfisheries: emphasis on co-
management and experimental practices. Reviews in Fish Biology and Fisheries 11(1): 1-30. 
 
Keywords: fishery management; regulations 
  
In Latin America the small-scale fishery of marine benthic invertebrates is based on high-value 
species. It represents a source of food and employment and generates important incomes to 
fishers and, in some cases, export earnings for the countries. In the review, we define 2 key 
concepts: small-scale fishery and co-management. We address the temporal extractive phases 
which Latin American shellfish resources have experienced, and the corresponding socio-
economic and managerial scenarios. We include 3 study cases in which co-management and 
field experimentation have been used on different temporal and spatial scales: (a) the muricid 
gastropod (Concholepas concholepas) in Chile; (b) the yellow clam (Mesodesma mactroides) in 
Uruguay; and (c) the spiny lobster (Panulirus argus) in Mexico. We demonstrate that co-
management constitutes an effective institutional arrangement by which fishers, scientists and 
managers interact to improve the quality of the regulatory process and may serve to sustain Latin 
American shellfisheries over time. The main factors supporting co-management are: (a) a 
comparatively reduced scale of fishing operations and well-defined boundaries for the 
management unit; (b) the allocation of institutionalized co-ownership authority to fishers; (c) the 
voluntary participation of the fishers in enforcing regulations; (d) the improvement of scientific 
information (including data from fishers) to consolidate the management schemes; (e) the 
incorporation of community traditions and idiosyncrasies; and (f) the allocation of territorial use 
rights for fisheries under a collaborative/voluntary community framework. Chile is identified as an 
example in which basic ecological and fishery concepts have been institutionalized through 
management practices and incorporated into the Law. Several factors have precluded shellfishery 
management success in most of the Latin American countries: (a) the social and political 
instability, (b) the underestimation of the role of fisheries science in management advice, (c) the 
inadequacy of data collection and information systems, (d) the poor implementation and 
enforcement of management practices and (e) the uncertainty in short-term economic issues. 
 
Catchpole, T. L., C. L. J. Frid, et al. (2005). Discards in North Sea fisheries: causes, 
consequences and solutions. Marine Policy 29(5): 421-430. 
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Discards refer to that part of the catch returned to the sea during fishing operations. This study 
assesses the consequences, causes, and potential solutions to the discard problem using the 
example of North Sea fisheries. Fishermen's immediate objectives during fishing operations and 
the low confidence in projected gains from discard reduction measures have promoted use of 
unselective trawls while the poor enforcement of the quota system has exacerbated discard 
quantities. It is concluded that a reduction in discard rates is required for a long-term solution to 
the ecological and economic costs of discarding and the development of fishing opportunity 
incentives can promote the use of more selective fishing techniques. 
 
Charles, A. T. (2002). The precautionary approach and 'burden of proof' challenges in fishery 
management. Bulletin of Marine Science 70(2): 683-694. 
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Efforts to apply the precautionary approach in fisheries often focus on essentially quantitative 
matters, such as calculating a precautionary reduction in the allowable harvest or using 
simulation models to determine relatively low-risk management strategies. However, much of the 
uncertainty in fisheries is more qualitative in nature, including the many forms of structural 
uncertainty that arise from a basic lack of understanding of fishery systems and related aspects of 
state-of-nature uncertainty in which human elements dominate. It is in dealing with these 
uncertainties that a focus on the burden of proof becomes particularly crucial. In designing fishery 
management, where is the onus of 'proof' placed, and how much 'proof' is required? This theme 
is explored through an examination of recent practical experience within Atlantic Canada's 
groundfish fisheries, notably on the part of the Fisheries Resource Conservation Council. This 
experience highlights the role of the human dimension in shaping the burden of proof. The paper 
closes with the comment that successful implementation of a precautionary approach requires a 
combination of case-by-case attention to the burden of proof and broad-based initiatives shifting 
the fishery system toward more robust management. 
 
Chavez, E. A. (2001). Policy design for spiny lobster (Panulirus argus) management at the meso-
American barrier reef system. Crustaceana 74(10): 1119-1137. 
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The effect of fishing mortality (F), and age of first catch of the spiny lobster (Panulirus argus) 
stocks of the northwestern Caribbean were evaluated with an age-structured simulation model. 
The approach assumes that regional fisheries (Belize, Cuba, Honduras, and Mexico) depend 
mostly on a single breeding stock. Stocks were assessed independently for each country. 
Assessment of recruitment levels allowed determination of optimum, threshold stock sizes, and F 
levels. Intensity of exploitation of each stock was evaluated and optimum exploitation policies 
were identified. It was found that the spiny lobster stocks of the northwestern Caribbean are 
slightly underexploited, with incipient overexploitation of juveniles. The age of first catch 
producing the highest yields is one year. Current yields and their relation with the highest possible 
yields for each stock were evaluated for each country, but the highest values (F sub(max)) 
correspond to the fishing intensity at the threshold stock size and, therefore, an 0.75F sub(max) 
value is advised as a management target. The expected proportions of F required for keeping 
stock sizes below the threshold levels, i.e., at 0.75F sub(max), if chosen as management targets, 
are: for Belize 0.225, Cuba 0.225, Honduras 0.15, and Mexico 0.15. Yield increments ranging 
from 39 t (for Mexico) to 4,091 t (for Honduras) are expected as potential production of stocks at 
the fishing intensity level. The Benefit/Cost ratio is higher under current F than at 0.75F sub(max) 
for three countries, but not Honduras. 
 
Chen, J., S. Huang, et al. (2003). Preliminary study on feasibility of implementing fisheries right 
in China. Journal of Shanghai Fisheries University 12(1): 35-39. 
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In pace with the effect of United Nations Convention on the Law of the Sea and the formulation of 



the Code of Conduct on Responsible Fisheries, how to keep on exploiting fishery resources in 
exclusive economic zones reasonably and availably has become the focus of international fishery 
management. Along with frequent conflicts on the use of waters and fishery resources, how to 
protect the rights of the numerous fishermen in inferior situation on competition also has become 
the focus on the fishery management in all states. The present paper deals with the concept and 
essential attribute of fisheries right, describes the inherent relations between fisheries right and 
property right, analyzes the feasibility on implementing it and the existing problems in China, and 
gives some practical advices on how to revise the current fishery law. Firstly, Numerus Clausus 
should be persisted in. Secondly, a perfect system on programming different functions in waters 
should be set up. Thirdly, a proclamation style and an open search system should be established. 
Fourthly, a freely floating system on the fisheries rights should be built. Finally, term retentions of 
the fisheries right should be provided. 
 
Cheong, S. (2002). Korean fishing communities in transition: Institutional change and coastal 
development. Dissertation Abstracts International Part A: Humanities and Social Sciences Vol. 
62, no. 12, p. 4280. Jun 2002. 
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This dissertation seeks to understand the pattern of institutional change-increasing privatization of 
common resources and more tourism development-in response to economic and environmental 
changes in the Korean fisheries sector. The overall aim is to tease out the institutional 
characteristics of the coastal economy and resource management in the case study of depressed 
fishing communities transitioning to tourism. The proliferation of research on institutional analysis 
and common resource management enriched our understanding of why a particular path of 
institutional change and coastal development is taken. Much of the research identified property 
rights as the key determinant in dictating the course of development. I argue that coastal property 
relations are central to understanding the dynamics of institutional change and coastal 
development as they define regulatory mechanisms, and affect the ability of organizations to 
respond to change. In this context, I examine how common property rights to natural resource are 
structured and distributed and how they affect fishing communities. State and local resource 
management institutions have seldom been studied together in three dimensions: the national 
and local geographic scales, state and the fishing village cooperative mode of governance, and 
the common and private ownership of resources. The bifurcated control system of the coast (the 
local management institution and the state), I claim, is the key to analyzing the pattern of 
institutional change in the fisheries sector because common resources have both public and 
private property features, and requires more than state ownership of the coastal resources. The 
findings in this analysis indicate that state regulations lagged behind the fast changing 
cooperative response to the economic and environmental change, External input such as external 
investment and external labor influences the degree of privatization of local common resources, 
and has accelerated tourism development. 
 
Christensen, S. and H. Lassen (2004). The economic impact of the ACFM catch options for the 
Danish North Sea herring and industrial fisheries in 1999. Fisheries Research 68(1-3): 21-35. 
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A model to calculate the short-term economic net revenue to fisheries constrained by quotas on 
both target and catch species is presented and applied to the Danish herring- and industrial 
fisheries in 1999. For this year the ICES Advisory Committee on Fisheries Management (ACFM) 
presented seven management options for North Sea herring differing in the shares allocated to 
directed herring fishery for human consumption purposes and to by-catch in the industrial 
fisheries respectively.For each ACFM option the net revenues to each fleet segment are 
estimated in two scenarios: one assuming that the Danish fisheries are constrained by the EU 
regulations alone and one in which the fleets in addition to the EU regulations are constrained by 
additional national regulations on quota distribution on fleet segments.The results suggest that 
there is little difference (about 4%) in the net revenue accruing from the different ACFM options 
and that the total net revenue under combined EU and Danish regulation is about 8% less than 
would be possible under optimal effort allocation with the EU regulation alone. Furthermore, the 



added value of an additional tonne of herring on the overall human consumption quota is, under 
optimal effort allocation but still respecting the EU-Norway agreement, estimated to be about DKK 
540 (72). 
 
Christie, P., B. J. McCay, et al. (2003). Toward developing a complete understanding: A social 
science research agenda for marine protected areas. Fisheries 28(12): 22-26. 
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Marine protected areas (MPAs) have emerged as a popular tool for marine conservation and 
fisheries management. Experiments in MPAs are taking place throughout the world in diverse 
physical, biological, institutional, cultural, and political settings. 
 
Christy, F. T. (2000). Common property rights: an alternative to ITQs. Use of property rights in 
fisheries management. Proceedings of the FishRights99 Conference, Fremantle, Western 
Australia, 11-19 November 1999. Mini-course lectures and core conference presentations. no. 
404/1, pp. 118-135. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2000. 
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Although individual transfer quotas (ITQs) can be effective in many fisheries, there are certain 
situations where ITQs cannot be used and where other approaches must be adopted. Such 
approaches, which may be considered within the framework of property rights, include: a licence 
limitation scheme that provides exclusive rights to the holders of the licences; a territorial use 
right in fisheries (TURF) providing exclusive access to a community or to a group of fishermen 
over a certain area; and, a stock-use right in fisheries (SURF) which would provide exclusive 
access to a group of fishermen over a particular stock of fish. A discussion is presented on the 
difficulties that governments face in moving towards more effective management of fishery 
resources. There are different implications for the different approaches that can be taken. An 
examination is then made of the situations creating special and intractable difficulties for the use 
of ITQs, both with regard to small-scale and large-scale fisheries. 
 
Christy, F. T. (2000). The use of fixed gear as a basis for property rights management. Use of 
property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 329-332. FAO fisheries technical paper 2000. 
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A discussion is presented on the use of fixed fishing gear devices and techniques (such as gill 
nets, trammel nets, pots, fish traps, artificial reefs, fish aggregation devices, longlines, etc.) as a 
basis for property rights management, and as a means for reducing fishing and management 
costs. 
 
Chuenpagdee, R. and D. Pauly (2004). Improving the State of Coastal Areas in the Asia-Pacific 
Region. Coastal Management 32(1): 3-15. 
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Stresses impacting the coastal zone in the Asia-Pacific region are briefly reviewed under the 
headings of sustainable coastal activities, coastal ecosystem management, community/resource 
interactions, coastal resource economics and sustainability, coastal area planning, and integrated 
coastal policies. Recent contributions on mitigation of these stresses are introduced, with 
emphasis on the Coastal Zone Asia-Pacific Conference, held in Bangkok, May 2002, where 
various innovative approaches to research, education, information sharing, and coastal policies 
aiming at improving the state of the coastal areas were presented. These include the roles of 
community in integrated coastal management; tools and planning for management of coastal 
areas; education program and capacity building; and the establishments of national and regional 
frameworks for integrated coastal management. As appropriate information and its transfer are 



critical to these processes, an analysis is presented of the content of the database on coastal 
projects in the region, highlighting areas of research interests, funding sources, and 
achievements. Another database on coastal ecosystems, currently under development, is 
presented as an example of the type of resource that can be expected to help advance our 
knowledge and ability to improve the management of coastal areas. Overall, these tools should 
allow us, given the political will, to improve the state of coastal areas. 
 
Cole, H. (2003). Contemporary challenges: globalisation, global interconnectedness and that 
'there are not plenty more fish in the sea':  Fisheries, Governance and globalisation: is there a 
relationship? Ocean & Coastal Management 46(1-2): 77-102. 
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The article offers an analysis of the globalisation debate in the context of international fisheries 
governance. It argues that there are significant transformations in fisheries policy-making in 
international economics, international institutions and international law-making which alter state 
authority in fisheries management. Thus, decision-making at international, regional and national 
levels is increasing, displaced from the state level. This 'multi-level' decision-making is 
exemplified in the United Nations Food and Agricultural Organisation's Code of Conduct for 
Responsible Fisheries, 1995. The Code represents a sound instrument of fisheries governance, 
capable of responding to contemporary global transformations. Changes are illustrated by 
comparing the Code and the Agreement on Straddling Fish Stocks and Highly Migratory Fish 
Stocks, 1995, in the areas of international economics, institutions and law-making. Reference is 
made to interaction between a range of actors and to formal and informal procedures. In 
conclusion, a process of 'fisheries governance' is confirmed, emerging from a new environment of 
international fisheries relations. 
 
Collet, S. (2004). Property rights and responsibility: Re-examination of a supposed relationship. 
4th World Fisheries Congress: Reconciling Fisheries with Conservation: The Challenge of 
Managing Aquatic Ecosystems, Vancouver, BC (Canada), 2-6 May 2004. (World Meeting 
Number 000 7357). 
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The very long history of the appropriation's form of natural entities has always implicated the 
cultural construction of these non human entities, if not kind of ecological semiotics, as a 
condition of societal access' regulation to "pars naturae" generally spread in an area: the territory 
of the appropriator's community. The halieutical extraction does not escape to this human logic. 
The new historical fragility - vulnerability of marine ecosystems and resources induced by the 
modern "world wide" process of "fishing down the marine food webs" urgently calls for the 
rebuilding the generative capacity of marine ecosystems ("natura naturans"), so as to restore 
resilience (ref. 2002*). In what extent the allocation of property rights shaped in the mould of the 
efficiency of the private appropriation combined with the logic of the free market could constitute a 
response to the rebuilding challenge, as to the dynamic complexity of the governanace's equation 
of the relationship societies/ marine ecosystems diversity? Moreover, the allocation of property 
rights (just or not) seems unable to address the needs of future generations and that one of 
dynamical natural entities. In a provocating way of thinking this contribution based on 
anthopological datas intends to demonstrate that, basically the relationship between property 
responsability, understood as care for, as solicitude, belongs to the order of the convention or 
arbitrariness as do the signifiant and the signified in the structure of the liguistic sign. Thus, the 
institutionalization of property right's allocation is not in itself a necessary and sufficient condition 
to foster the development of responsible practices in respect of the res halieutica. 
 
Collie, J. S., H. Gislason, et al. (2003). Using AMOEBAs to display multispecies, multifleet 
fisheries advice. ICES Journal of Marine Science 60(4): 709-720. 
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In multispecies fish communities, predation levels change dynamically in response to changes in 



the abundance of predator and prey species, as influenced by the fisheries that exploit them. In 
addition to community-level metrics, it remains necessary to track the abundance of each species 
relative to its biological reference point. In situations with many interacting species, exploited by 
multiple fishing fleets, it can be complicated to illustrate how the effort of each fleet will affect the 
abundance of each species. We have adapted the AMOEBA approach to graph the reference 
levels of multiple interacting species exploited by multiple fleets. This method is illustrated with 10 
species and eight fishing fleets in the North Sea. We fit a relatively simple response-surface 
model to the predictions of a fully age-structured multispecies model. The response-surface 
model links the AMOEBA for fishing effort to separate AMOEBAs for spawning stock biomass, 
fishing mortality, and yield. Ordination is used to give the shape of the AMOEBAs functional 
meaning by relating fish species to the fleets that catch them. The aim is to present the results of 
dynamic multispecies models in a format that can be readily understood by decision makers. 
Interactive versions of the AMOEBAs can be used to identify desirable combinations of effort 
levels and to test the compatibility of the set of single-species biological reference points. 
 
Connor, R. (2001). Initial allocation of individual transferable quota in New Zealand fisheries. 
Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 222-250. FAO 
fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following a background account of the New Zealand fisheries and management history leading 
up to the adoption of the quota system, an outline is given of the nature of the ITQ harvesting 
right implemented in the country. The method of allocation used is described, discussing the 
policy objectives, the process used in determining the allocation method and the allocation 
method chosen. The data requirements and computational process are highlighted and the 
appeals process detailed. An evaluation is also made of the initial allocation process. 
 
Connor, R. and D. Alden (2001). Indicators of the effectiveness of quota markets: the South 
East Trawl Fishery of Australia. Marine and Freshwater Research 52(4): 387-397. 
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This paper presents some results of an investigation into potential indicators for the assessment 
of markets for individual transferable fishing quota where price data do not exist. The economic 
logic for implementing such markets and how they are expected to work is used as a basis for 
asking questions about how well they are performing, and what might comprise evidence of 
problems. Given data on quota ownership, transfer and leasing, and associated catches, but no                    
quota price data, indicators are suggested for monitoring and analysing market activity. These are 
applied to data from the  Australian south east trawl fishery. Results are discussed in terms of the 
utility of the methods and the implications for management policy for the fishery. 
 
Conover, D. O. and S. B. Munch (2002). Sustaining fisheries yields over evolutionary time 
scales. Science 297(5578): 94-96. 
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Fishery management plans ignore the potential for evolutionary change in harvestable biomass. 
We subjected populations of an exploited fish (Menidia menidia) to large, small, or random size-
selective harvest of adults over four generations. Harvested biomass evolved rapidly in directions 
counter to the size-dependent force of fishing mortality. Large-harvested populations initially 
produced the highest catch but quickly evolved a lower yield than controls. Small-harvested 
populations did the reverse. These shifts were caused by selection of genotypes with slower or 
faster rates of growth. Management tools that preserve natural genetic variation are necessary for 
long-term sustainable yield. [Journal Article; In English; United States] 
 
Corkett, C. J. (2002). Fish stock assessment as a non-falsifiable science: replacing an inductive 
and instrumental view with a critical rational one. Fisheries Research 56(2): 117-123. 
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A logical analysis of the common fisheries models used in stock assessment has shown that they 
produce specific predictions with the logical form of existential statements and cannot be falsified 
or tested by the empirical evidence. By contrast, the Gordon-Schaefer model of fisheries 
economics makes predictions, not in the form of existential statements, but in the form of 
universal patterns that exclude possibilities. This economic version of the Schaefer model is 
falsifiable, since from the logical point of view, the excluded possibilities represent potential 
falsifications or tests of the model. Management choices are presently guided by quantified 
predictions produced by those fisheries models best supported by the facts or data--a pragmatic 
approach to prediction that involves an inference from past experience and makes the implicit 
assumption that the future will be largely like the past. If management decisions are to be based 
on valid arguments then this inductive approach has to be replaced by a critical rational approach 
in which management choices are based, not on those non-falsifiable models best supported by 
the facts, but on those falsifiable models that have been the best tested by the facts--a critical 
rational thesis illustrated by the Gordon-Schaefer model of fisheries economics. 
 
Corkett, C. J. (2005). The Pew Report on US fishery councils: a critique from the Open Society. 
Marine Policy 29(3): 247-253. 
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The Pew Charitable Trusts have recently supported a study of the regional fishery management 
councils responsible for managing US coastal fish stocks. The four key findings of this report may 
be thought of as an attempt to answer two fundamental concerns: (i) Who should make the 
management decisions? and (ii) Who should take responsibility for making these decisions? This 
paper provides a rational reply to these concerns by negatively reforming the questions, as: (i) 
How do we ensure that a decision-making is not based on irrational arguments, and (ii) How do 
we ensure that normative goals (maximum sustainable yields, optimum yields) are not viewed as 
objective scientific predictions. 
 
Couteaux, B. (2000). The Malagasy prawn fishery. Use of property rights in fisheries 
management. Proceedings of the FishRights99 Conference, Fremantle, Western Australia, 11-19 
November 1999. Mini-course lectures and core conference presentations. no. 404/1, pp. 262-264. 
FAO fisheries technical paper 2000. 
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The prawn fishery of Madagascar is one of the primary sources of foreign exchange earnings for 
the State. Of the five species harvested, the white prawn (Penaeus indicus) is the major species 
in the catch. Management of the fishery, structure of the fishery industry and traditional fishery 
issues are discussed. 
 
Cowley, D. E., F. A. Ward, et al. (2003). Optimizing the Allocation of Hatchery-Produced Fish 
Among Multiple Stocking Sites. North American Journal of Fisheries Management 23(1): 216-
229. 
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We describe a two-stage procedure to increase recreational angler use through optimal allocation 
of hatchery-produced fish among sites. In stage 1, data on historical fish stocking, angler-days, 
and attributes of individual fishing sites are used to formulate a regression equation that shows 
the relation between angler-days and the number of fish stocked (stocking elasticity). In stage 2, 
this stocking elasticity is used in conjunction with data on the hatchery supply of rainbow trout 
Oncorhynchus mykiss to formulate a reallocation of fish among fishing sites. The algorithm 
allocates the limited production of hatchery rainbow trout among receiving sites to maximize total 
angler-days by equalizing the potential gain in angler-days from stocking one additional fish at 
each site. Application of the procedure to selected fishing sites in New Mexico suggests that total 
angler-days could be increased by 16% with no increase in budget or other resources. An 



optimized fish stocking program would produce several benefits: (1) increased angler-days by the 
fishing public, (2) a fish stocking schedule that is easily updated any time hatchery supply or on-
site facilities change, and (3) an objective and defensible stocking program that meets the 
demands of rigorous public scrutiny. 
 
Craig, J., S. Anderson, et al. (2000). Conservation issues in New Zealand. Annual Review of 
Ecology and Systematics 31: 61-78. 
 
Keywords: sustainability; management; resource allocation 
  
Conservation in New Zealand is failing to halt an ongoing decline in biodiversity. Classical 
problems of ecosystem loss and fragmentation have largely been countered in some regions by 
reservation of 30% of total land area. Unsustainable harvesting of native biodiversity has stopped; 
indeed harvesting of terrestrial species is rare. In contrast, marine reserves do not cover even 1% 
of the managed area, and harvest of native species, some of it unsustainable, are a major 
industry. Introduced pests, especially mammals, are the overwhelming conservation problem. 
Legislation, management, and considerable public opinion is based on preservationist ideals that 
demand the sanctity of native land biodiversity. Considerable success in threatened species 
management, island eradications, and mainland control of pests is increasing opportunities for 
restoration. New legislation is increasingly built on concepts of sustainability and offers the 
opportunity for integrating conservation, use, and development. Realization of these opportunities 
requires greater understanding of the relative merits of preservation versus sustainability, the 
dynamics and costs of pest control, the need for ecosystem processes in addition to individual 
species, and the involvement of people, especially the rights of indigenous Maori. Understanding 
marine environments and linking attitudes to land and sea is also a challenge. 
 
Criddle, K. R. and S. Macinko (2000). A requiem for the IFQ in US fisheries? Marine Policy 
24(6): 461-469. 
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Despite their apparent economic benefits to harvesters, individual fishing quotas (IFQs) have only 
been adopted in three US fisheries: Mid-Atlantic surf clam and ocean quahog; South Atlantic 
wreckfish; and, North Pacific halibut and sablefrsh. During the 1996 reauthorization of the 
Magnuson-Stevens Fishery Conservation and Management Act, Congress temporarily blocked 
implementation of additional IFQ programs in US fisheries. In this paper, we argue that because 
of the emergence of an alternative, the cooperative, it is unlikely that new IFQs will be adopted in 
federally managed US fisheries. From an economic perspective, cooperatives offer the 
advantage of eliminating production externalities that may remain under an IFQ program with 
relatively large owner classes. More significantly, development of IFQ programs appears to be 
increasingly overwhelmed by the proliferation of both equity concerns and seemingly interminable 
rent-seeking behavior - both issues that can effectively block adoption of IFQs. Ironically (and 
paradoxically?), by reducing the scope of the equity issues acknowledged, the cooperative 
alternative narrows the pool of claimants and modifies the behavior of the remainder, making 
implementation more likely. A further irony exists in that IFQs are widely thought to be best 
designed at the local/regional level while part of the appeal of the cooperative model is that it 
appears to shortcut the often protracted nature of the local/regional political process by relying on 
direct intervention from Washington, DC, in the form of actions by Congress or the Justice 
Department.  
 
Crook, B. J. S. and B. Q. Mann (2002). A critique of and recommendations for a subsistence 
fishery, Lake St Lucia, South Africa. Biodiversity and Conservation 11(7): 1223-1235. 
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The fish resources of Lake St Lucia, the largest estuary on the east coast of Africa, present 
resource managers of the Natal Parks Board with a common property resource (CPR) problem. 
Problems associated with illegal gill netting by local people from 3 tribal areas, prompted the 
introduction of a system of legal, subsistence netting. This paper reviews the legal fisheries in 



these 3 areas from 1995-97, and examines existing organizational arrangements, suggesting 
reasons why the 3 fisheries show differences in functioning. By employing concepts from CPR 
theory, elements of an organizational design for fisheries management involving local users and 
the conservation organization staff are proposed. 
 
Crothers, S. (2000). Administration of enforcement mechanisms for rights-based fisheries 
management systems. Use of property rights in fisheries management. Proceedings of the 
FishRights99 Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course 
lectures and core conference presentations. no. 404/1, pp. 89-94. FAO fisheries technical paper 
[FAO Fish. Tech. Pap.]. 2000. 
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A discussion is presented on the issue of fisheries compliance in the context of fisheries 
management, outlining the basic theory of compliance behaviour, indicating the key elements of a 
compliance strategy and suggesting ways to create and implement such a strategy. Reference is 
made to recent experiences in New Zealand in building a compliance strategy to support a quota 
management system. 
 
Dalton, T. M. (2004). An approach for integrating economic impact analysis into the evaluation of 
potential marine protected area sites. Journal Of Environmental Management 70(4): 333-349. 
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Marine protected areas (MPAs) are one tool that can be used in the comprehensive management 
of human activities in areas of the ocean. Although researchers have supported using MPAs as 
an ecosystem management tool, scientific research on MPAs in areas other than fisheries and 
fisheries management is limited. This paper presents a model for designing marine protected 
areas that protect important components of the ecosystem while minimizing economic impacts on 
local communities. This model combines conservation principles derived specifically for the 
marine environment with economic impact assessment. This integrated model allows for 
consideration of both fishery and non-fishery resources and activities such as shipping and 
recreational boating. An illustration of the model is presented that estimates the total economic 
impacts on Massachusetts' coastal counties of restricting fishing and shipping at certain sites in 
an area in the southern Gulf of Maine. The results suggest that the economic impacts on the 
region would differ according to the site in which shipping and fishing were restricted. Restricting 
activities in certain sites may have considerable impacts on local communities. The use of the 
model for evaluating and comparing potential MPA sites is illustrated through an evaluation of 
three different policy scenarios. The scenarios demonstrate how the model could be used to 
achieve different goals for managing resources in the region: protecting important components of 
the ecosystem, minimizing economic impacts on the local region, or a combination of the two. 
[Journal Article; In English; England] 
 
Danielsson, A. (2002). Efficiency of Catch and Effort Quotas in the Presence of Risk. Journal of 
Environmental Economics and Management 43(1): 20-33. 
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A general bioeconomic model is constructed to analyze the efficiency of different methods of 
fisheries management when there are some risks involved. The model includes the biological 
dynamics of the fish stock and allows that environmental factors cause stochastic variations in the 
growth of the fish stock and in the CPUE. The paper develops a method for comparing the 
efficiency of control variables in stochastic dynamic programming problems and applies it to the 
case of management of fisheries with catch and effort quotas. Sufficient conditions are derived for 
the superiority of each of the two management methods. These conditions are used to decide the 
relative efficiency of these two management methods in simple models. It is shown that the 
relative efficiency of the two management methods depends on the importance of the stochastic 
variations in the growth of the fish stock relative to that in the CPUE and on the elasticity of 
demand. It also matters if the objective of the management is to maximize profits or maximize 



welfare. 
 
Darwall, W. R. T. and E. H. Allison (2002). Monitoring, assessing, and managing fish stocks in 
Lake Malawi/Nyassa: current approaches and future possibilities. Aquatic Ecosystem Health & 
Management [Aquat. Ecosyst. Health Manage.]. 5(3): 293-305. 
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Approaches to the provision of advice on fishery management are changing from reliance on 
single species stock assessments to multi-species, multi-gear, and ecosystem approaches. Many 
of these new approaches may, however, be too expensive to apply to small-scale fisheries in 
developing countries. The fish stocks of Lake Malawi/Nyassa are currently managed by 
restrictions on fishing gears, fishing areas, and fishing times. Catch statistics and an annual frame 
survey of fishing effort provide input data for stock assessment studies that are used to derive 
these recommendations. This management approach is ineffective with several important fish 
stocks in decline, reports of local species extinctions, and changes in community structure as a 
result of the disappearance of larger, more valuable species. Failure to enforce management 
regulations results partly from an imbalance of economic and human resource allocation between 
the collection of monitoring data, timely analysis of that data, production of workable 
recommendations, and enforcement of these recommendations. We recommend redressing the 
imbalance through a reduction in the scale of catch surveys so that resources can be redirected 
towards data processing, timely provision of advice, management actions, and enforcement. A 
number of further modifications are recommended to improve and better match the levels of 
precision of catch and effort data. The implications of current moves away from "state-led" 
management to "community-based" management are discussed briefly. 
 
Davidse, W. P. (2000). The development towards co-management in the Dutch demersal North 
Sea fisheries. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 198-202. FAO fisheries technical paper [FAO Fish. 
Tech. Pap.]. 2000. 
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Details are given of developments since 1975 to illustrate that the current Dutch rights-based 
demersal North Sea fishery is the result of a 20-year implementation process. Subsequent 
measures of the Ministry of Agriculture, Nature Management and Fisheries and reactions from 
the vessel owners to the regulations are discussed, considering the following: introduction of ITQs 
and licences; reactions of vessel owners; measures to strengthen enforcement; reactions of 
vessel owners; development towards co-management, and further steps towards a rights-based 
fishery. 
 
Davidse, W. P. (2001). The effects of transferable property rights on the fleet capacity and 
ownership of harvesting rights in the Dutch demersal North Sea fisheries. Case studies on the 
effects of transferable fishing rights on fleet capacity and concentration of quota ownership. no. 
412, pp. 15-27. [FAO Fish. Tech. Pap.]. 2001. 
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An examination is made of the development of fleet capacity and harvesting rights in the Dutch 
demersal North Sea fishery since 1983, the year in which the Common Fisheries Policy (CFP) of 
the European Union was implemented, signifying a growing importance of harvesting rights. The 
nature of the harvesting right, the measurement of fleet capacity and the concentration of 
ownership are discussed. 
 
Davis, A. and S. Jentoft (2001). The challenge and the promise of indigenous peoples' fishing 
rights--from dependency to agency. Marine Policy 25(3): 223-237. 
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Access to and use of natural resources as a cornerstone in sustaining indigenous cultures has 
recently obtained considerable international attention. Access to marine resources has become a 
key issue for many aboriginal peoples struggling to move from dependency on the nation state to 
self-determining agency. This essay describes and compares recent developments respecting 
Eastern Canadian Mi'kmaq and North Norwegian Saami initiatives to achieve recognition and 
realization of their aboriginal entitlements. Core characteristics of the Canadian and Norwegian 
nation state responses to these initiatives are outlined and discussed, with an emphasis on the 
implications of aboriginal entitlements for the present 'privilege allocation' premise and 
paternalistic character of fisheries management systems. The essay concludes with a discussion 
of the potentials for an alliance between coastal zone non-indigenous peoples and indigenous 
peoples for the purpose of developing an alternative approach to fisheries management that will 
enhance local agency in and the ecological sustainability of fisheries livelihoods. 
 
Davis, D. and D. F. Gartside (2001). Challenges for economic policy in sustainable management 
of marine natural resources. Ecological Economics 36(2): 223-236. 
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The sustainable management of marine natural resources presents particular challenges to the 
managers of those resources. While such management has typically been based on biological 
considerations, it is argued that this has resulted in overexploitation and destruction of important 
marine assets in industries such as fishing and tourism. Consequently, it is concluded that other 
approaches are needed, with the use of economic concepts and management tools particularly 
relevant. At the same time, the human welfare outcomes of the application of various policy 
instruments must be carefully considered. While biological information is critical to the formulation 
and implementation of successful management regimes, it is concluded that the application of 
economic instruments will become more attractive to resource managers, with these instruments 
underpinned by consideration of property rights and an appropriate allocation of economic rents. 
A greater focus on these economic matters will take resource managers further in the direction of 
sustainable management of increasingly scarce marine resources. The conclusions in the paper 
are supported by various case studies from fisheries and tourism. 
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This paper examines Jamaica's efforts to implement of the conservation and management 
provisions of the United Nations Convention on the Law of the Sea (UNCLOS), bearing in mind 
that prior to 1982 there was an existing legal framework that sought to address issues relating to 
fisheries management. More specifically, the paper looks at the issues related to the conservation 
and management of straddling and highly migratory fish stocks under UNCLOS and subsequent 
agreements negotiated under the auspices of UNCLOS. It also addresses the problems Jamaica 
faces with the conservation and management of Queen Conch (Strombus gigas), in particular, 
the UNCLOS provisions regarding access to such resource, taking into account the limitations to 
such access as regulated by the Convention on the International Trade in Endangered Species of 
Wild Fauna and Flora (CITES). 
 
Daw, T. and T. Gray (2005). Fisheries science and sustainability in international policy: a study of 
failure in the European Union's Common Fisheries Policy. Marine Policy 29(3): 189-197. 
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Within the European Union, scientific fisheries research and advice is passed down a chain of 
central European institutions before being incorporated into policy. However, advice is often 
poorly or only partially implemented and the system has largely failed to achieve sustainable 
fisheries management. This paper aims to explain why, by examining the use of fisheries science 
within the Common Fisheries Policy (CFP). The problem is examined with respect to both the 



political system and fisheries science, to show that the factors in both the supply, and the 
subsequent use, of scientific data inhibit effective fisheries management. 
 
Dawson, R. M. (2000). The genesis of the New Zealand Parliament's Treaty of Waitangi 
(Fisheries Claims) Settlement Act, 1992. International Journal of Water 1(1): 80-101. 
 
Keywords: ITQ; case study 
  
Economic expansion and globalization are contributing to greater appropriation of marine 
ecosystems. Conflicts over access to fisheries resources nevertheless date back many centuries 
in most parts of the world, and - as with land resources - are closely tied to colonial histories, 
struggles for self-determination by indigenous peoples, and changing market conditions. This 
paper gives a detailed discussion of one case of political process associated with this process of 
globalization of the fisheries on the one hand and assertions of economic autonomy by 
indigenous people on the other. The case concerns conflict between the Crown and Maori tribes 
of New Zealand over the implementation of a system of Individual Transferable Quota. The 
system was advocated by the Crown as an effective way of achieving the objectives of biological 
sustainability and economic efficiency. Maori tribes saw the system as an instrument of 
dispossession. With the conflict having its parallels in many parts of the world, the insights from 
the New Zealand case can also have value in the 'globalized' ideas marketplace. 
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This paper considers fishing rights (also known as individual fishing quotas, individual 
transferable quotas, and individual vessel quotas) as one successful response to fisheries 
depletion around the world. Experiences in Alaska (USA), Canada, and New Zealand with regard 
to this form of privatization are briefly discussed. 
 
de Graaf, M., M. A. M. Machiels, et al. (2004). Declining stocks of Lake Tana's endemic Barbus 
species flock (Pisces, Cyprinidae): natural variation or human impact? Biological Conservation 
116(2): 277-287. 
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The only remaining species flock of endemic, large cyprinid fishes is found in Lake Tana, 
Ethiopia. A monthly experimental trawl program was conducted in 1991-1993 and 1999-2001, 
sampling 12 stations distributed over three habitats differing in depth and distance to shore. The 
aim was to compare the total abundance, spatial distribution and proportion of juveniles of the 
most common Barbus species in the Bahar Dar Gulf between both periods. We found a sharp 
reduction (75%) in total abundance, both in number and biomass of the Barbus species and even 
more (90%) in the number of juveniles between the two periods. However, the spatial distribution 
of the different Barbus species over the three habitats had not changed. High natural variability in 
fish stocks might be expected in environmentally unstable lakes. Although strongly pulsed 
(seasonal), Lake Tana is a relatively stable system. No major differences were found in abiotic 
parameters in 1990s that could have caused the dramatic changes in abundance. The most likely 
explanation is the negative impact of the motorised, commercial gillnet fishery targeting the 
spawning aggregations of these barbs. The drastic decline in juveniles points especially towards 
serious recruitment over-fishing. The results stress the need for the immediate development of a 
sound management plan focussing on fishing effort restrictions during the Barbus breeding 
season. 
 
Degen, P. and T. Nao (2000). Historical, cultural and legal perspectives on the fishing lot system 
in Cambodia. Common property in the Mekong: issues of sustainability and subsistence. no. 26, 
pp. 49-60. ICLARM studies and reviews [ICLARM Stud. Rev.]. 2000. 
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The fishing lot system is based on the traditional system of revenue collection prevalent since 
precolonial times, modified and simplified by the colonial administration. With the growing rural 
population, conflicts over the use of the resources of these very productive fishing grounds are 
increasing. Community-based fisheries co-management has been suggested as an alternative to 
the current system to allow for the participation of communities through delegation of power and 
responsibility to local authorities. However, the fisheries management system cannot escape the 
existing political and social framework of patronage. This paper outlines the historical, cultural 
and legal background of the existing system of fishing lots in Cambodia. It advocates that fishing 
lot system be used as the starting point in developing improved management options. The 
weakness of the existing system is not that the lot system does not work or is inefficient, but that 
it allows for abuse on the patron side of relationships. Existing patron-client relations should be 
used for awareness building and focus on exploitation patterns that allow for sustainable 
recruitment of fish stocks. The organizational capacity of fishers at the village level also needs to 
be strengthened, including their capacity to negotiate with their patrons. 
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The genetic resources are subject to private or public control or may be regarded as part of the 
Common Heritage of Mankind. It is traditional in the Southern Hemisphere but the elaborate 
material in the Northern part of the Globe is often subject to some kind of intellectual property 
rights. Common property resources may be held in four categories of rights-common heritage, 
private property, state property and communal property. These could, however, overlap in 
practice. But in the Southern region, we need to keep the interest of the small farmer uppermost 
in mind. With regard to fish germplasm in an international perspective, there is yet another reason 
why it would be better to export know-how about breeding than the breeding stocks itself. 
Exchange and distribution of plants, seeds and seedlings have traditionally been subject to public 
control, while the transaction of sperm from livestock often has belonged to the private sphere. 
Fish germplasm seem to constitute a omiddle-groundo in this respect, but it is probably more 
comparable to plant seeds than to livestock. Hence, lessons may be drawn from the plant 
genetic, resources arena, in the search for an environmentally and socio-economically sound 
legal approach to control and utilization of fish germplasm. Patenting will pose a severe restriction 
for small-scale enterprises, who lack the means to pay the license fee for elaborated breeding 
material. At the same time, the international search for an enhanced patent regime is 
undermining the traditional property right systems of common heritage and communal property. 
Hence, a pragmatic approach to the question of small-scale distribution so far, seems to be some 
kind of national control over germplasm dissemination. Furthermore, this might ease the 
introduction of and compliance with environmental regulations. 
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This paper sets out to assess the workability of the regulation currently in force in the European 
anchovy fishery of the VIII division. Particular attention is paid to the importance of the 
institutional regime in the allocation of natural resources. The study uses a bio-economic 
approach and takes into account the fact that, not only the European Union and the individual 
countries involved, but also some of the resource users or appropriators intervene in its 
management. In order to compare the effectiveness of the rules which, at the various levels, have 
been set up to restrict exploitation of the resource, the anchovy fishery is simulated in two 
extreme situations: open access and sole ownership. The results obtained by effective 
management will then be contrasted with those obtained from the maximum and zero profit 
objectives related with the two above-mentioned scenarios. Thus, if the real data come close to 
those derived from the sole ownership model it will have to be acknowledged that the rules at 
present in force are optimal. If, on the other hand, the situation more closely approach the results 
obtained from the open access model, we will endeavour in our conclusions to provide 



suggestions for economic policy measures that might improve the situation in the fishery. 
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Command and control regulation programmes, particularly input constraints, typically fail to 
achieve stated objectives, because fishermen may substitute unregulated for regulated inputs. It 
is, thus, essential to have an understanding of the internal structure of production technology. A 
primal formulation is used to estimate a translog production function at the vessels level that 
includes fishing effort and fisherman's skill. The flexibility of the selected functional permits the 
analysis of the substitution possibilities among inputs by estimating the elasticity of substitution 
with no prior constraints. Particular attention is paid to the empirical validation of fishing effort as 
an aggregate input, which implies either, the acceptance of the joint hypothesis that inputs 
making up effort are weakly separable from the inputs out of the subgroup or considering that 
effort is an intermediate input produced by a nonseparable two stage technology. Cross-sectional 
data from the Spanish purse seine fleet operating in the VIII Division European anchovy fishery 
provide evidence of limited input substitution possibilities among the inputs making up the 
empirically validated fishing effort translog micro-production function. 
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Quota management systems (QMS) have become a popular method in fisheries management. 
Unfortunately, good data is rarely available for setting robust total allowable catch (TAC) limits. 
TACs are often set based on previous yields or estimates of natural mortality rates and may be 
adjusted in response to new data or even political pressures. This paper presents a discrete time, 
age structured, single species fishery model with dynamic TAC adjustment. The model can be 
used to explore a range of TAC adjustment strategies in the absence of fishery population data. 
The model was created in the STELLA modeling software. It is modular and may be extended to 
support the study of other fisheries, management systems and economic considerations. This 
paper applies the model to a hypothetical new fishery. Results suggest that TACs may be 
adjusted rather aggressively based on previous catches to achieve the maximum sustainable 
yield (MSY) without significant risk to the fishery. 
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The saucer scallop, Amusium japonicum balloti, is a valuable component of a multispecies trawl 
fishery off the Queensland east coast. In recent years, a decline in catch rates resulted in the 
closure of small areas within the fishing grounds (preservation zones) and the allocation of 
funding for a large-scale fishery-independent survey. The first survey based on a stratified 
random survey design is reported in this paper. The survey found relatively low densities within 
the strata as compared with similar species in other parts of Australia and elsewhere in the world. 
The position of two of the three preservation zones was extremely appropriate, because together 
they contained 20% of the over-all numbers caught in the whole survey. The highest densities in 
the remaining fishing ground occurred in the inshore north and central strata. The southern sites 
were characterized by a high proportion of very low or zero density sites. If a previously published 
gear efficiency parameter on this species and gear is used, then absolute adult abundance 
values are within the same order of magnitude as the commercial catch, and fishing pressure 
may be high. The application of this measure of gear efficiency to calculate absolute adult 
abundance estimates is discussed. Four methods of estimating confidence intervals are 



discussed. The survey was extremely successful in terms of coverage of the major scallop 
grounds and production of density estimates with low coefficients of variation. 
 
Dinmore, T. A., D. E. Duplisea, et al. (2003). Impact of a large-scale area closure on patterns of 
fishing disturbance and the consequences for benthic communities. ICES Journal of Marine 
Science 60(2): 371-380. 
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Seasonal area closures of fisheries are primarily used to reduce fishing mortality on target 
species. In the absence of effort controls, fishing vessels displaced from a closed area will impact 
fish populations and the environment elsewhere. Based on the observed response of the North 
Sea beam trawl fleet to the closure of the "cod box" and an existing size-based model of the 
impacts of beam trawling, we predict the effects of seasonal area closures on benthic 
communities in the central North Sea. We suggest that repeated seasonal area closures would 
lead to a slightly more homogeneous distribution of annual trawling activity, although the 
distribution would remain patchy rather than random. The increased homogeneity, coupled with 
the displacement of trawling activity to previously unfished areas, is predicted to have slightly 
greater cumulative impacts on total benthic invertebrate production and lead to localized 
reductions in benthic biomass for several years. To ensure the effective integration of fisheries 
and environmental management, the wider consequences of fishery management actions should 
be considered a priori. Thus, when seasonal closures increase the homogeneity of overall 
disturbance or lead to the redistribution of trawling activity to environmentally sensitive or 
previously unfished areas, then effort reductions or permanent area closures should be 
considered as a management option. The latter would lead to a single but permanent 
redistribution of fishing disturbance, with lower cumulative impacts on benthic communities in the 
long run. 
 
Ditton, R. B. and J. R. Stoll (2003). Social and economic perspective on recreational billfish 
fisheries. Marine and Freshwater Research 54(4): 545-554. 
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At the Second International Billfish Symposium in Kona, it was reported that little was known 
about the social and economic aspects of recreational billfish fisheries. There was plenty of 
background, some good questions, but few answers. There had been little history of social 
science involvement in fisheries management at the time and even less in billfish fisheries. 
Whether authorized or not, fishery management decisions worldwide are going to be made on the 
basis of 'best available' social and economic understanding. Unfortunately, the values held by 
many in the billfish angler community are not likely to be well represented in the mix for various 
reasons. Research in the USA and in Latin America over the past 13 years has provided an 
understanding of the billfish angler constituency, its commitment to catch and release and support 
for resource conservation, its local and regional impacts on tourism economies, and its 
willingness-to-pay above and beyond trip costs (a measure of user value) in the US Atlantic, 
Puerto Rico, Costa Rica and Mexico Pacific. Although knowledge of the recreational billfish 
fishery has improved, comparatively little is known about the social and economic benefits 
associated with commercial (direct and bycatch) billfish fisheries. With little more than dockside 
prices available in many localities, it is difficult to know their value in comparison with recreational 
fisheries and the possible trade-offs associated with various management measures. In addition 
to describing what is still not known, this paper will identify a future research agenda in this area. 
 
Dominguez-Torreiro, M., A. B. Freijeiro-Alvarez, et al. (2004). Co-management proposals and 
their efficiency implications in fisheries management: the case of the Grand Sole fleet. Marine 
Policy 28(3): 213-219. 
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In the last two decades there has been a broad literature within the field of fisheries economics 
and other social sciences about the usefulness of delegating management responsibilities to 



resource users (co-management). The line of argument of these proposals is that a greater user 
involvement in designing and implementing management policies will help to obtain the economic 
efficiency in exploiting fishing resources. In this article, we will analyse in depth the factors and 
requirements that make co-management structures promote efficient allocation of resources. 
Taking this analysis as a base, we will focus on the economic performance of the Spanish fleet in 
the Community waters at Grand Sole and the process of management decentralisation that this 
fishery has undergone in the last years. 
 
Donnelly, R., D. Davis, et al. (2000). Socio-economic and biological aspects of the live reef food 
fish trade and its development in Solomon Islands. Aquaculture Asia. Bangkok 5(3): 36-43. 
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Live reef food fish trade in the Asia-Pacific region offers village fishers the opportunity to increase 
their income-earning potential. A discussion is presented on the present situation in the Solomon 
Islands. Compliance with management initiatives relies heavily on integration with traditional 
management systems. Enforcement of management measures in the Solomon Islands is only 
possible through the empowerment of local communities who hold the property rights and have a 
vested interest in the sustainable management of their marine resources. Current research and 
research outcomes in relation to the Asian LRFFT are outlined and an examination made of some 
sustainability issues and concerns relating to the LRFFT in the South Pacific. The coral reef 
finfish fishery in the Solomon Islands is the major provider of food for the majority of the 
population. The LRFFT has provided an attractive commercial opportunity for fishers in rural 
communities that have become increasingly cash dependent. Spawning aggregations are 
traditionally targeted for subsistence in the Solomon Islands. The future of LRFFT in these islands 
is dependent on maintaining viable breeding populations of targeted species. Therefore, 
spawning aggregations must be afforded some protection and enforced by local custodians of 
customary marine estates. The lucrative live fish export market places considerable pressure on 
inshore resources as the short-term gains afford villagers temporary financial relief. There is an 
absence of alternative sources of income in many coastal villages in the Solomon Islands and 
LRFFT is potentially a means to providing steady income. 
 
Donohue, K. and E. Barker (2000). Information on quota management of rock lobster fisheries 
in South Australia, Tasmania and New Zealand. Fisheries Management Paper. Fisheries 
Department of Western Australia  no. 138, [np]. 
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This report provides an update on the information available to Western Australians on the quota 
management of Australasian rock lobster fisheries. The report keeps government and industry 
abreast of developments in alternative management systems and, if necessary, reviews the WA 
management system. The last major evaluation of quota management was undertaken in 
Western Australia in 1994 (see reports by Bowen, Lindner, Marec Pty Ltd and McLaughlin 1997). 
The information in this report was collected over a three week period in March 1999 from the 
various stakeholders in South Australia, Tasmania and New Zealand. In this report, the extent to 
which broad comparisons can be made between the various regions and trends identified on 
introduction of quota management systems is limited because of the lack of consistency in the 
data available from the various regions. The focus has therefore been on the presentation of the 
data available, rather than attempting to make interpretations from inconsistent information. 
 
Doyen, L. and C. Bene (2003). Sustainability of fisheries through marine reserves: a robust 
modeling analysis. Journal of Environmental Management 69(1): 1-13. 
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Among the many factors that contribute to overexploitation of marine fisheries, the role played by 
uncertainty is important. This uncertainty includes both the scientific uncertainties related to the 
resource dynamics or assessments and the uncontrollability of catches. Some recent works 
advocate for the use of marine reserves as a central element of future stock management. In the 



present paper, we study the influence of protected areas upon fisheries sustainability through a 
simple dynamic model integrating non-stochastic harvesting uncertainty and a constraint of safe 
minimum biomass level. Using the mathematical concept of invariance kernel in a robust and 
worst-case context, we examine through a formal modeling analysis how marine reserves might 
guarantee viable fisheries. We also show how sustainability requirement is not necessarily 
conflicting with optimization of catches. Numerical simulations are provided to illustrate the main 
findings. 
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promotion of sustainable development in the region. 3rd EuroGOOS Conference: Building the 
European capacity in operational oceanography, CMR: Athens (Greece). 
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Throughout history the sea has played a crucial role in the socioeconomic development of the 
Mediterranean region. Today the quest for environmental security, based on the concepts of 
sound ocean governance, sharing of knowledge and sustained use of resources, is the precursor 
for prosperity, sustainability and peace.  The importance of marine resources to our well being 
calls for the sustainable use of the sea in both open and coastal domains. There is an ever-
increasing responsibility on the scientific community to provide accurate and routinely updated 
information for decision- making. There is moreover a recognition of the opportunities and                    
advantages which transpire from regional cooperation on marine research and environmental 
monitoring in the Mediterranean region. The UN Convention on the Law of the Sea (UNCLOS) as 
well as the outcomes of the United Nations Conference on Environment and                    
Development (UNCED) have prepared the legal framework for cooperation among States in 
favour of sustainable development. In the Mediterranean this has led to a growing realization that 
sustainability, involving a balance between economic, social and environmental goals, is both 
cross-sectoral and cross-border. North- North and North-South cooperation among 
Mediterranean countries is invoked to the benefit of both developed and developing countries                    
alike. Better co-ordination between the work of the Barcellona Convention bodies and the 27-
nation Euro-Mediterranean Partnership is urged with the perspective of broadening the focus of 
the latter on environmental issues. 
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For British Columbia's groundfish fleets, the trade in quota is now as much a part of the fishing 
business as fishing itself. The groundfish trawl fishery went to an Individual Vessel Quota (IVQ) 
system in 1997, joining B.C.'s halibut and blackcod fisheries. When the quota 'systems were 
introduced in these fisheries, license holders received quotas based on a number of criteria, 
primarily a vessel's historical landings, and in some cases, its length. Under this system, some 
license holders ended up with viable amounts of quota, while others found they were not 
allocated enough to make a go of it. Many smaller vessels with low quotas quit fishing because of 
the high cost of mandatory on-board observers and port monitoring. These owners either sold 
their quota or, in some cases, leased it out to other fishermen. Selling and leasing is the norm in 
the halibut and blackcod fisheries. The trawl fishery - with 53 separate species-area groups - 
sees much more trading and leasing than outright sales. When quota is sold in the trawl fishery, 
prices vary widely depending on quantity and quality. 
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A new transferable rockfish quota in British Columbia has split fishermen. Some fear transferable 
rockfish quota values will inflate in price and drive smaller operators out of the halibut and 
rockfish fishery. Others support the move. Supporters of the transferable rockfish quota say the 
new D category of rockfish license will allow halibut fishermen to catch their target-species quota 
without fear of exceeding their limited rockfish quota. Until recently, B.C. halibut fishermen with L 



license tabs were permitted about 5% in rockfish bycatch. The 2000 halibut management plan 
drops that bycatch limit to about 3.6%. 
 
Drouin, M. (2000). Once a Day: B.C. prawn fishermen try single-haul rule to reduce effort and 
juvenile catches. Pacific Fishing 21(10): vp. 
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Faced with biological concerns and possible expensive monitoring measures to control an 
intensifying fishery, B.C.'s South Coast prawn fishermen came up with a strategy they hope will 
cut back their effort, allow them to keep making a living, and protect the resource. Working with 
Fisheries and Oceans Canada (DFO), the southern-licensed prawn fishermen decided to haul 
their gear only once a day. It might not seem like such a big change, but fishermen and biologists 
agree that the one-season experiment radically changed the fishery and was good for the 
prawns. It will be assessed at an industry meeting in Nanaimo scheduled for September 26-27 
when fishermen and DFO officials meet to hammer out a plan for 2001. 
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In the second year of the U.S.-Canada Pacific Salmon Treaty, there are people on both sides of 
the border who are content with the treaty and others who are still suffering heartburn over it. 
Under the 1999 treaty, the United States agreed to reduce its share of Fraser River sockeye to 
16.5% of the total allowable catch by 2002, down from 22.4% in 1999 and as high as 26% in 
previous years. Because Washington state's treaty Indian fishing tribes refused to take any part of 
the reduction, the cut has fallen on the non-tribal fleet. 
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For 2001, the International Pacific Halibut Commission is recommending catch limits of 73.18 
million pounds, 1.45 million below the IPHC staff recommendation of 74.63 million. The 2001 
quota is well above the 2000 quota of 67.5 million pounds. Overall assessments were up in 2001 
because last year's "bait correction" was itself corrected. In 2000, the IPHC adjusted stock 
assessments believing that a switch to salmon-only bait in its longline surveys since 1993 had 
been inflating biomass estimates. This year, IPHC staff determined that that had not been the 
case. Removing last year's adjustment increased the exploitable biomass by 20-30%. Extension 
of the fishery to a 12-month season was again on the agenda of IPHC's annual meeting in 
January this year, and it was turned down again. 
 
Dupont, D. P., R. Q. Grafton, et al. (2002). Capacity utilization measures and excess capacity in 
multi-product privatized fisheries. Resource and Energy Economics 24(3): 193-210. 
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Using individual firm data from before and after the introduction of individual transferable quotas 
(ITQs) in the Nova Scotia mobile gear fishery, data envelopment analysis (DEA) is used to 
examine capacity and capacity utilization (CU). This paper is the first to look at CU in a multi-
species fishery with both ITQ and non-ITQ components. The paper examines how a change in 
the property rights regime can affect a multi-product industry and the consequences in terms of 
product-specific CU, as well as aggregate CU. The results provide insights to regulators 
interested in using market-based approaches to improve efficiency in multi-product industries.  
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regulatory overfishing. Ocean & Coastal Management 46(6-7): 649-679. 
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In 1995, in response to the distressed condition of the British fishing industry, the House of Lords 
held a series of hearings on "Fish Stock Conservation and Management." Lord Perry of Walton 
posed the straightforward question of why regulation was not succeeding: If one takes all the 
management systems into account--TACs [total allowable catches, or annual quotas], number of 
days at sea and the decommissioning programme--none of them has stopped the gross over-
fishing that has taken place. There seem to be three factors to account for it: first, the scientific 
advice that is given; secondly, how far that advice is accepted by politicians who set the TACs 
and quotas; and, thirdly, whether the fishermen obey the regulations. Which of these are the most 
at fault at the moment? Lord Perry's question led us to ask to what degree publicly available 
information in the United States could shed light on the sources of overfishing in individual 
fisheries--what we will call "regulatory overfishing." First, we set out a typology of the potential 
sources of regulatory overfishing. Next, we examine two case illustrations of federally managed, 
overfished fisheries in the United States. Each case generates important insights into the causes 
of regulatory overfishing and lessons for future management. In the final section of the paper, we 
make several suggestions aimed at improving fisheries management and the management 
process. 
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This article examines the dynamic institutional landscape of Pacific salmon management and 
allocation in Washington State, focusing on tribal efforts to enhance fit through institutional 
interplay. Affirming rights reserved by Northwest Indian tribes in treaties signed in the 1850s, the 
courts established a framework for the co-management of salmon by state and tribal 
governments. Within this structure, tribal efforts have significantly enhanced the fit between 
management institutions and natural systems. This has occurred through institutional changes in 
the production of knowledge for management, linking local, regional and international allocation 
processes, altering the mandates of existing institutions and creating new ones with more 
salmon-centric agendas. 
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In this article I examine the institutional dimensions of asymmetrical resource-based problems, 
focusing on the role of resources, institutions, technologies and markets in structuring and 
transforming these problems. I draw results from a comparative analysis of two case studies in 
Alaska and Washington, both involving the co-management of Pacific Salmon. The findings 
support the notion that the functional, spatial and social dimensions of an institution must match 
both the range of human behavior and activity as well as the biophysical contours of the system. 
In addition, management institutions should have built-in flexibility in order to respond effectively 
to the new dimensions of problems in a constantly changing world. 
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references to other recent agreements. International journal of marine and coastal law 15(3): 413-
419. 
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The purpose of this note is to explore the use of the acronym "UNCLOS" when used in relation to 
the United Nations Convention on the Law of the Sea, and to recommend the adoption of certain                    
citations for two other recent agreements in the area of fisheries. The background to the problem 
is that for over two decades, UNCLOS had been used to refer to the United Nations Conferences 
on the Law of the Sea: hence UNCLOS I to refer to the 1958 Geneva Conference on                    
the Law of the Sea, UNCLOS II to refer to the unsuccessful 1960 Geneva Conference on the Law 



of the Sea, and UNCLOS III to refer to the Conference held from 1973 to 1982. The use of these                    
abbreviations in this way became widespread after the United Nations General Assembly called 
for a "Third" UN Conference on the Law of the Sea in 1973 to follow the two earlier conferences 
of 1958 and 1960. In addition, a wide variety of acronyms has been adopted in                    
respect of the Agreement for the Implementation of the Provisions of the United Nations 
Convention on the Law of the Sea of 10 December 1982 Relating to the Conservation and 
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, with some, though less, 
potential for confusion than is the case with "UNCLOS". On the other hand, the FAO Agreement 
to Promote Compliance with International Conservation and Management Measures by Fishing 
Vessels on the High Seas has not been the victim of a variety of acronyms. The article deals first 
with UNCLOS, and then considers the two above-mentioned agreements concerning fisheries. 
 
Edwards, M. (2000). The administration of fisheries managed by property rights. Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 75-88. FAO fisheries technical paper 2000. 
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A review is made of some issues which may arise in the implementation and operation of 
transferable quota systems. New Zealand is used as a model to examine, since its system of 
transferable property rights is comprehensive and included most major fisheries. The following 
topics are covered: selling the concept; sustainability; enforcement; administrative services; catch 
against quota; allocation; social and economic objectives; integrating rights; and, rents and costs 
of management. The experience of New Zealand and other states with transferable quotas 
suggests that they are not a total, or the only solution, and may not be suitable for some fisheries. 
However, lessons may be learned from where these regimes have been implemented, and 
problems can be avoided, or at least anticipated. Transferable quota regimes, with appropriate 
modifications, can accommodate a number of social, economic and biological issues that have 
been mentioned as disadvantages. New Zealand's experience supports the view that secure 
property rights and cost recovery can change the incentives and consequent behaviour of the 
fishing industry. 
 
Edwards, S. F. (2003). Property rights to multi-attribute fishery resources. Ecological Economics 
44(2-3): 309-323. 
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The United Nations' 'Code of Conduct for Responsible Fisheries' urges governments to manage 
multiple yield, bycatch, and habitat attributes of fishery resources. The information and 
enforcement costs of multi-attribute management are high, however. As a result, relatively few 
attributes (generally stock biomass, age structure, and growth) are specified in yield targets, 
exposing others (e.g., localized abundance, sex) to excessive use in the public domain. Spillovers 
caused by fishing gear (e.g., gear conflicts, bycatch, habitat damage) generally are regulated with 
catch limits and area closures that artificially divide or exclude activities which interact due to 
attribute jointness. Total fishery income is compromised because tradeoffs are not evaluated at 
the margin. Alternative arrangements that bundle fishery resource attributes are suggested. 
Bundled property rights could evolve from a comprehensive assignment of usufruct rights which 
reduce the transaction costs of gathering information on unspecified attributes and of contracting 
for spillovers. Markets for harvest rights could resolve the simpler gear conflict and bycatch 
problems. Other interactions (e.g., predation, habitat requirements) would require corporate or 
collective property rights and governance arrangements that make harvesters and other 
interested parties the residual claimants of their harvest decisions, subject to government 
restrictions that protect public goods. 
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Managing fish stocks in terms of a portfolio of economic assets is likely to significantly increase 
benefits for society relative to single-species approaches. A portfolio framework systematically 
combines fish stocks that are joined by ecology (e.g., predation, competition) and unspecialized 
fishing technologies (e.g., mixed-species trawls) into a portfolio which balances expected 
aggregate returns against the risks associated with stock-attribute and other uncertainties. To be 
productive, however, this framework must be combined with property rights institutions that 
clearly state management objectives, create long-run time-horizons among harvesters, internalize 
spillovers caused by ecological and technological jointness, and reduce uncertainty through 
research and adaptive management. Although the cost of reducing scientific uncertainty about 
ecological interactions may limit the portfolio approach to intensive management of relatively few 
species, its scope can be broadened to integrate tradeoffs among more types of marine 
resources, such as nature preserves and oil and gas deposits. 
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Swiss Garden Resort, Damai Laut, Lumut, Perak, 7-10 August 2000. FAO/Norway Programme of 
Assistance to Developing Countries for the Implementation of the Code of Conduct for 
Responsible Fisheries. Sub-Programme F: Provision of Scientific Advice to Fisheries 
Management. FISHCODE Management. pp. 11-15. Dec 2000. 
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General observations are given on fisheries management plans, considering the structure and 
content of plans, and their goals and objectives. Measures to be used in the plan, performance 
evaluation and review, process and allocation issues, and, responsibilities of parties are 
discussed. A list is given of some management plans which are available for perusal by 
participants. 
 
Enriquez-Andrade, R. R. and J. G. Vaca-Rodriguez (2004). Evaluating ecological tradeoffs in 
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Multiobjective decision analysis (MDA) is a useful assessment method when fishery managers 
need a systematic investigation of the tradeoffs involved in the selection of alternative policy 
options. An important class of techniques within MDA is vector optimization, consisting of 
mathematical programming models with vector valued objective functions. From the management 
perspective, vector optimization models are particularly suited for situations when the decision 
rule requires each objective to be kept as high (or low) as possible. Solving vector optimization 
problems usually entails finding a set of Pareto-optimal solutions. These solutions are relevant to 
the decision-making process specially if decision-makers have monotonic preferences. In this 
paper, a vector optimization model of the Eastern Pacific yellowfin tuna fishery is used to 
generate Pareto-optimal solutions and to evaluate the tradeoffs (shadow prices) involved in the 
selection of alternative policy options. Three conflicting biological objectives are considered: (a) 
minimizing dolphin incidental mortality, (b) minimizing by-catch of all non-dolphin species and (c) 
maximizing total yellowfin tuna catch. Results are presented and discussed by means of non-
linear tradeoff curves. 
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The American Fisheries Act (AFA) of 1998 significantly altered the Bering Sea and Aleutian 
Islands pollock fishery by allowing the formation of harvesting and processing cooperatives and 
defining exclusive fishing rights. This paper uses data envelopment analysis and stochastic 
production frontier models to examine effects of the AFA on the fishing capacity, technical 



harvesting efficiency (TE), and capacity utilization (CU) of pollock catcher-processors. Results 
from multi-input, multi-output models indicate that fishing capacity fell by more than 30% and that 
harvesting TE and CU measures increased relative to past years. This work provides examples of 
how existing data, which is currently devoid of operator costs and provides only general indicators 
of earnings, may be used to analyze changes in elements of fleet and vessel performance in 
response to management actions. 
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In recent years, overcapacity in Bering Sea and Aleutian Islands crab fisheries has resulted in a 
dangerous race for crab. This paper examines a unique management program developed by the 
North Pacific Fishery Management Council intended to alleviate these problems, while 
accommodating a variety of stakeholders dependent on the fisheries. The discussion concludes 
by identifying some of the most substantial hurdles that the program must overcome to succeed 
and some characteristics of the fisheries that contribute to the potential to overcome these 
obstacles. 
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The increasing demand for shark fins in Asia, and the publicity resulting from firming and 
discarding live sharks, has generated concern regarding the sustainability of the world's shark 
populations. These concerns can be attributed to the shark's life history, which is characterized by 
a pattern of slow growth, late maturity, few offspring, and long life, making populations vulnerable 
to overexploitation. Once overexploited, shark stocks will be slow to recover due to these 
constraints. Despite an increase in consumption and trade of shark fins and other shark products, 
and the vulnerability of shark populations once overexploited. little effort has been expended to 
understand the biology and economics of sharks and shark fisheries until recently. This study 
adds to the understanding of linkages between shark product markets, specifically shark fins, and 
the biology of shark populations by explicitly incorporating multi-attribute market information into 
bioeconomic modeling. Results from conjoint analysis of the Hong Kong dried, processed end-
user markets is incorporated into a blacktip shark (Carcharhinus limbatus) cohort model to 
estimate the optimal harvest size and age that maximize economic value. Results show that 
optimal harvest sizes and ages for all mortality and discount factor scenarios are greater than the 
maturation sizes and ages for both mate and female blacktip. Policy implications for this study are 
also discussed. (C) 2002 Elsevier Science B.V. All rights reserved. 
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In Tasmania, Australia, 4 fisheries operate under a management regime where the access rights 
are provided as a share of a total allowable catch. ITQs were introduced into the abalone fishery 
in 1985, the rock lobster fishery in 1998 and the giant crab fishery in 1999. A combination of TAC 
and ITQ are used to manage the jack mackerel fishery. A summary is provided of the rock lobster 
(Jasus edwardsii) fishery prior to quota, highlighting some rationale for quota management. The 
effects of moving to ITQs are detailed, discussing the success or otherwise of the process. The 
nature of the harvesting right, measurement of fleet capacity and concentration of ownership are 
described. 
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Individual transferable quotas were successfully introduced into the Tasmanian rock-lobster 
fishery in 1998. In the two years since, significant industry restructuring has occurred. The move 
to quota management was intended to meet two key objectives: to reduce the catch to a 
sustainable level, allowing the stock to rebuild, and to provide a mechanism whereby the industry 
could achieve economic sustainability. The quota system has achieved early results on both the 
sustainability and restructuring objectives and is now well accepted and supported by the vast 
majority of fishers and licence holders. Its effect has been to reduce fishing effort by 29% and 
number of fishing vessels by 23%, and the reduction in catch has resulted in a 6% increase in the 
estimated biomass and substantial increases in egg production after one year. Fishers now 
spend fewer days at sea, and catch rates are improving. These changes are reducing fishing 
costs, which in time should increase profitability. Social costs of introducing quotas are that fewer 
fishers are employed on vessels and that fishers now find it harder and more expensive to lease 
a fishing licence. These costs must be factored into any assessment of the industry. 
 
Ford, W. and D. Nicol (2001). The initial allocation of individual transferable quotas in the 
Tasmanian rock lobster and abalone fisheries. Case studies on the allocation of transferable 
quota rights in fisheries. no. 411, pp. 171-186. FAO fisheries technical paper [FAO Fish. Tech. 
Pap.]. 2001. 
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Following a brief account of the Tasmanian rock lobster (Jasus edwardsii) and abalone (Haliotis 
rubra and H.laevigata) fisheries in Australia, an examination is made of the nature of the 
harvesting right. The method of allocation is outlined, considering the policy objectives, the 
process used in determining the allocation and the allocation method chosen. Data requirements 
and computational process are described and the appeals process detailed. An examination is 
also made of the initial allocation process. 
 
Fox, K. J., R. Q. Grafton, et al. (2003). Property rights in a fishery: regulatory change and firm 
performance. Journal of Environmental Economics and Management 46(1): 156-177. 
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A new method is introduced and applied to the British Columbia halibut fishery to analyze 
changes in productivity of firms harvesting a natural capital stock. The index-number technique 
decomposes the contributions of output prices, variable input prices, fixed inputs and productivity 
to firm profits, adjusted for changes in the natural capital stock. An application of the method is 
given using micro-level data from a common-pool resource. The indexes provide a ready-made 
comparison of all firms to the most profitable firm per unit of resource stock. Benchmarking with 
the decompositions also allows firms and regulators to improve overall industry performance by 
allowing them to analyze what components are contributing most to (relative) economic profits. 
 
France, M. and M. Exel (2000). No rights, no responsibility. Use of property rights in fisheries 
management. Proceedings of the FishRights99 Conference, Fremantle, Western Australia, 11-19 
November 1999. Mini-course lectures and core conference presentations. no. 404/1, pp. 325-240. 
FAO fisheries technical paper 2000. 
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A discussion is presented on rights-based management in fisheries, considering in particular the 
responsibilities of the fishery industry and also the importance of the issue of rights-based 
management in the high seas. 
 



Frank, K. T. and D. Brickman (2001). Contemporary management issues confronting fisheries 
science. Journal of Sea Research 45(3-4): 173-187. 
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Stock collapses have occurred worldwide. The most frequently cited cause is over-fishing, 
suggesting that fisheries management has been ineffective in controlling exploitation rates. The 
progression of a fishery from an over-exploited to a collapsed state involves impairment of the 
reproductive capacity of the target species, i.e. recruitment over-fishing. In many cases, this 
occurs by reduction of the spawning stock biomass (SSB) through the systematic elimination of 
spawning components within a stock complex. While operational definitions of minimum levels of 
SSB have been developed, they have seldom been applied and never adopted in a Canadian 
groundfish management context. The answer to the question of how much is enough to 
perpetuate a stock under exploitation has been illusive. Serebryakov [J. Cons. Int. Explor. Mer, 47 
(1990) 267] has advocated definition of critical levels of SSB based on survival rates (R/SSB). We 
review his method and discuss the utility of the approach. An alternative approach to the problem 
of estimating minimum SSB is through a fundamental revision of the traditional stock and 
recruitment relationship. Explicit theoretical SSB thresholds below which reproduction/recruitment 
is severely impaired based upon density-dependent mating success (or Allee effects) is 
considered a superior approach to the question of how much is enough because of its ecological 
grounding. However, the successful application of this approach will require re-definition of the 
space/time scales of the management unit. Finally, support is growing for the establishment of 
closed areas or "no-take zones" as an alternative approach to managing the problems of fishing a 
stock complex by enabling sub-populations to escape fishing. While the expected benefits of 
areas protected from fishing are numerous, clear demonstrations of benefits of such areas in 
marine temperate ecosystems are lacking. In fact, unintended negative consequences may result 
from such actions. 
 
Frid, C., O. Paramor, et al. (2005). Ecosystem-based fisheries management: progress in the NE 
Atlantic. Marine Policy 29(5): 461-469. 
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Fisheries management in the NE Atlantic has recently adopted a precautionary approach to 
setting catch limits. This has been accompanied by the development of more complex and multi-
species modelling tools for predicting stock size and structure. The scientific community are now 
being asked to provide an 'ecosystem-based approach' to fisheries management. In this paper, 
we consider the science needs of this shift to a consideration of more complex systems to include 
both ecological and socio-economic components. At present, this involves use of the 
precautionary approach and multi-species management regimes, but will need to include multi-
annual quota assessment, 'stake-holder' involvement and marine protected areas. How will these 
approaches sit together and how will science support them? As an example, we will consider 
what management of the North Sea demersal fishery may involve in 20 years time. 
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As a major player in the world of fishing, the Republic of Namibia is relatively young. Gaining 
independence in 1990, policy-makers had to confront many issues affecting the building of the 
nation. Due to its potentially positive impact in the medium and long-term growth of the economy, 
close attention was given in the early years to Fisheries. The basic problem (i.e. Demersal 
fisheries) was the migration from a classical long distance waters fishery model (ICSEAF) to a 
different one where the on shore communities (Namibian nationals) would receive the economical 
benefits of a sustainable exploitation of the national resources. The policies implemented in 1994 
for the granting of fishing rights and the allocation of quotas alongside with other considerations 
have played a key role in the successful story that appears to be the case. A firmly committed 
private initiative in some fisheries and an exemplary foreign investment led by private companies 
made possible the accomplishments of many of the aims of the new policies. This presentation 



intends to compile some views of an industry representative about the different policies and 
criteria applied in the management of the different fisheries with special emphasis made on the 
practicalities of their implementation and their impact in the industry and the communities. 
 
Gable, F. J. (2003). A practice-based coupling of the precautionary principle to the large marine 
ecosystem fisheries management concept with a policy orientation: The northeast United States 
continental shelf as a case example. Coastal Management 31(4): 435-456. 
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This article addresses interdisciplinary sustainable aspects of fisheries as part of ocean 
management. Human-caused impacts and their role as modifiers of living marine resources is 
discussed. The research note also theorizes about contemporary global change and its 
prospective biological consequences, especially when coupled with human-induced factors in 
coastal marine waters. Also addressed is the management and ecological aspects of fish stock 
populations as part of a large marine ecosystem (LME) in the Northeast United States continental 
shelf of the Atlantic Ocean with suggestions for an interdisciplinary policy orientation paradigm to 
foster the sustainability of marine life in the sea. 
 
Gallagher, C. M., R. W. Hannah, et al. (2004). A comparison of yield per recruit and revenue per 
recruit models for the Oregon ocean shrimp, Pandalus jordani, fishery. Fisheries Research 66(1): 
71-84. 
 
Keywords: fishery regulations; rules; case study 
  
Fishery regulations for Oregon ocean shrimp, Pandalus jordani, are designed to protect age 1 
shrimp from overharvest and sustain long-term fishery benefits. Designing appropriate 
management regulations including minimum mesh size and season dates is complicated by the 
interaction of natural mortality, fishing mortality, and market factors including prices and 
revenues. The effects of these variables on management strategies were evaluated using yield 
per recruit and revenue per recruit models. The model that maximized yield indicated that an 
early season-opening date was optimal; however, due to size dependent ex-vessel prices, the 
revenue model suggested that a season-opening delay could generate higher total revenues, 
while decreasing total effort and total harvest. These results demonstrate that, depending on 
management objectives, incorporating market information may have a significant effect on 
selection of regulatory controls in this fishery. 
 
Gallaway, B. J., J. G. Cole, et al. (2003). Description of a Simple Electronic Logbook Designed 
to Measure Effort in the Gulf of Mexico Shrimp Fishery. North American Journal of Fisheries 
Management 23(2): 581-589. 
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The magnitude and spatial distribution of fishing effort in the Gulf of Mexico penaeid shrimp 
fishery has been the subject of great contention. Here, we describe a simple and inexpensive 
electronic logbook (ELB) and algorithms tested to describe the temporal and spatial patterns of 
fishing effort, based on nothing more than the position of the vessel at 10-min intervals; these 
algorithms were tested with 788 tows (4,558 h of trawling). On average, the difference between 
ELB estimates and recorded levels of effort were less than 1%; spatial agreement was also good. 
On a spatial basis, ELB estimates accounted for more than 84-97% of the variance observed in 
recorded effort, depending on the grid size used in the analysis. Further, analysis of data from 
more than 18,000 tows yielded a strong within-trip relationship between catch and effort. This 
relationship enables accurate allocation of the total landings from a trip to the subareas fished, 
based on nothing more than trawling times within each subarea fished. Because National Marine 
Fisheries Service port agents already collect landings on a trip total basis, a large-scale 
installation of inexpensive (<US$500) ELB units should be able to measure shrimp fishing effort 
accurately. 
 
Gallaway, B. J., J. G. Cole, et al. (2003). An Evaluation of an Electronic Logbook as a More 



Accurate Method of Estimating Spatial Patterns of Trawling Effort and Bycatch in the Gulf of 
Mexico Shrimp Fishery. North American Journal of Fisheries Management 23(3): 787-809. 
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Penaeid shrimp trawling effort in the Gulf of Mexico is not measured directly but is estimated from 
landings and interview data gathered by port agents of the National Marine Fisheries Service 
(NMFS). The total pounds landed from each trip are assigned to one or more of the 219 statistical 
area-depth zone cells for which a catch rate (pounds per nominal day fished or catch per unit 
effort [CPUE]) is also obtained. Each month, the total landings in pounds for each cell are divided 
by the CPUE of the cell to determine effort or days fished. These values are summed across all 
cells and months to provide an estimate of total effort. The accuracy of total effort estimates is 
directly proportional to the accuracy of the landings allocations and estimated CPUE values. It 
has been assumed that allocation errors are random and that directional bias is negligible. In a 
previous paper, we described an electronic logbook (ELB) that enables accurate measurement of 
the spatial patterns of fishing effort. Herein, we provide comparisons of actual areas fished, 
pounds landed, and catch rates as measured with ELBs to the corresponding estimates made by 
NMFS port agents. The results show that directional bias occurs and that CPUE is often 
underestimated. Based on 135 trip comparisons, midshelf effort in 2000 was greatly 
overestimated, whereas nearshore and deepwater effort was substantially underestimated. If our 
effort results are representative, present estimates of the bycatch of midshelf species may 
therefore be greatly overestimated, whereas the converse may be true for nearshore and 
deepwater species. We suggest that a cooperative program involving both NMFS and industry 
should be implemented based on ELB technology and the port agent network to obtain more 
precise and accurate estimates of shrimp trawling effort with minimal impact on the fishers. 
 
Gammage, S., M. Benitez, et al. (2002). An Entitlement Approach to the Challenges of 
Mangrove Management in El Salvador. Ambio 31(4): 285-294. 
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This paper summarizes those factors that have contributed to the degradation of the mangroves 
in El Salvador, and examines the implications of proposed changes in property rights to the 
mangroves for poor coastal communities. Current patterns of extraction and conversion in the 
mangrove ecosystem in El Salvador can be viewed through an entitlement lens that confers 
property rights upon some actors, for certain uses, and denies them to others. Unfortunately, the 
present system of laws and regulations that governs resource use in the mangroves is 
contradictory and confusing. A number of laws currently are active that give entirely different 
directives about the use and transformation of the ecosystem. The rational and sustainable 
management of the mangroves cannot be secured without a redefinition of entitlement rights. 
This redefinition of entitlements, however, should take into account the needs of those whose 
livelihoods are intimately connected to the health of the ecosystem. 
 
Garcia, S. M., A. Zerbi, et al. (2002). The ecosystem approach to fisheries. Issues, terminology, 
principles, institutional foundations, implementation and outlook. FAO Fisheries Technical Paper. 
No. 443. Rome, FAO. 2003. 71 p., FAO. 
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Ecosystems are complex and dynamic natural units that produce goods and services beyond 
those of benefit to fisheries. Because fisheries have a direct impact on the ecosystem, which is 
also impacted by other human activities, they need to be managed in an ecosystem context. The 
meaning of the terms "ecosystem management", "ecosystem-based management", "ecosystem 
approach to fisheries" (EAF), etc., are still not universally defined and progressively evolving. The 
justification of EAF is evident in the characteristics of an exploited ecosystem and the impacts 
resulting from fisheries and other activities. The rich set of international agreements of relevance 
to EAF contains a large number of principles and conceptual objectives. Both provide a 
fundamental guidance and a significant challenge for the implementation of EAF. The available 
international instruments also provide the institutional foundations for EAF. The FAO Code of 



Conduct for Responsible Fisheries is particularly important in this respect and contains provisions 
for practically all aspects of the approach. One major difficulty in defining EAF lies precisely in 
turning the available concepts and principles into operational objectives from which an EAF 
management plan would more easily be developed. The paper discusses these together with the 
types of action needed to achieve them. Experience in EAF implementation is still limited but 
some issues are already apparent,e.g. in added complexity, insufficient capacity, slow 
implementation, need for a pragmatic approach, etc. It is argued, in conclusion, that the future of 
EAF and fisheries depends on the way in which the two fundamental concepts of fisheries 
management and ecosystem management, and their respective stakeholders, will join efforts or 
collide. 
 
Gasalla, M. A. and C. L. D. B. Rossi-Wongtschowski (2004). Contribution of ecosystem 
analysis to investigating the effects of changes in fishing strategies in the South Brazil Bight 
coastal ecosystem. Ecological Modelling 172(2-4): 283-306. 
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Ecosystem effects of recent changes in fishing strategies in the South Brazil Bight (SBB) area, 
including increasing squid catches by shrimp bottom trawlers and fishing for young sardines as 
bait, for the skipjack tuna pole-and-line fishery were investigated by modelling the SBB coastal 
ecosystem for the 1998-1999 fisheries period, using the mass-balance modelling software, 
Ecopath with Ecosim. Based on fisheries information and on previous models, 25 species groups 
were defined. The mean trophic level of all fisheries was 2.99 with small trawlers and the live 
baitfish fleet occupying the lowest trophic levels. The change in squid fishing rate and the most 
important squid predators fishing rate were simulated by increasing fishing mortality (F) from 0 to 
1 per year, while maintaining F constant for other exploited groups. Also, the impact of fishing 
pressure by trawlers on squids and by the live baitfish fleet on young sardines were simulated. 
Different hypotheses of flow control were tested by setting the maximum instantaneous mortality 
rate that consumers could exert on food resources by (a) "top-down" control by predators 
(predator control); (b) all interactions of mixed control type; and (c) "bottom-up" control of 
predators by their prey (donor control). For squid, predicted biomass changes were more 
pronounced under top-down control that under bottom-up. Biomass of the weakfish, which are 
important squid predators, were the most affected under all hypotheses. A similar pattern of 
decrease in other squid predators was seen. The ecosystem consequence of overexploiting 
weakfish and large pelagic fish biomass was speculated regarding the increasing squid 
catches.Simulations of increasing live-baitfish fleet did not show prominent impact in the inner 
shelf, where present F values are low. Given young sardines concentrate in shallow waters, 
where the conflicts converge, a complementary model of the adjacent coastal system and 
artisanal fisheries could better address fleet's impact. Nevertheless, it was noted a decrease of 
sharks and rays reflecting their vulnerability in the system.A precautionary measure for fisheries 
management in the region would be to assume that top-down control is a dominant force in 
energy flows, differing from the custom emphasis placed only in environmental forces and 
productivity. The ecosystem approach will require the integration of information from a wide range 
of disciplines, levels of ecological organization and temporal and spatial scales, as well as 
concrete management measures. 
 
Gauvin, B. and J. Wyman (2000). Albacore Skirmish. Pacific Fishing 21(12): 38-40. 
 
Keywords: rights; rules 
  
After a flock of Canadian boats crowded into Oregon, some American fishermen want the rules 
for access tightened. With limited entry looming ahead, anxieties are rising. U.S. and Canadian 
albacore fishermen exchanged insults off the beaches of Washington and Oregon this year as 
boats converged on a concentration of fish. But while fishermen from both nations have enjoyed a 
1981 treaty that mutually allows fishing of the migratory species in each other's waters, some 
American skippers are rumbling for a change to the document that's worked well for nearly 20 
years. At issue is the recent surge in the Canadian albacore fleet, now over 200 vessels, 
representing a four-fold increase over the last five years by some estimates. 
 



Gauvin, J. R. (2001). Changes in fleet capacity and ownership of harvesting rights in the United 
States wreckfish fishery. Case studies on the effects of transferable fishing rights on fleet capacity 
and concentration of quota ownership. no. 412, pp. 61-68. [FAO Fish. Tech. Pap.]. 2001. 
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Following a brief introduction to the wreckfish (Polyprion americanus) fishery along the Atlantic 
coast of the USA and its management, an evaluation is made of changes in catch capacity 
attributable to the implementation of a rights-based management regime for the fishery. A review 
is also made of the degree of share-concentration in the fishery under ITQs, evaluating what is 
known of the effects of concentration on such issues as prices received by fishermen, and the 
functioning of markets for permanent and annual rights in the fishery. The effects on prices to 
consumers is examined briefly and a conceptual evaluation of social effects of rationalization of 
the fishery is also provided. 
 
Gauvin, J. R. (2001). Initial allocation of individual transferable quotas in the US wreckfish 
fishery. Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 91-98. 
FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following a brief account of the US wreckfish (Polyprion americanus) fishery in the Atlantic and 
its management history, an outline is given of the nature of rights prior to and under ITQ 
management. Details are provided as to the policy objectives of the initial allocation, the process 
used in determining the allocation and the allocation method chosen. Data requirements and 
computation are described and the appeals process detailed. Additional funding requirements for 
the programme and evaluation of the initial allocation process are also discussed. 
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It won't be easy, but the cards are lining up for big changes in the rules that govern who gets to 
catch--and buy--fish in the Gulf. If you thought the battle over halibut and blackcod IFQs was big, 
or the American Fisheries Act was a breathtaking political achievement, check out the proposed 
rationalization of the Gulf of Alaska. Supporters believe it can eliminate the race for every 
groundfish species now and in the future, improve safety, reduce bycatch and marine mammal 
interactions, cut the workload at the National Marine Fisheries Service, ensure that both 
fishermen and processors share the wealth, and preserve coastal communities. 
 
Geheb, K. and K. Crean (2003). Community-level access and control in the management of 
Lake Victoria's fisheries. Journal Of Environmental Management 67(2): 99-106. 
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The fisheries of Lake Victoria have reached a critical stage in their development: catches are 
declining, and there is increasing evidence of hardship amongst the fishing communities. In an 
effort to countermand the reduction in the flow of economic benefits the lake's riparian states are 
collaborating with international agencies to develop a fisheries management strategy that would 
be based on a partnership between stakeholders. One possible area for such collaboration is via 
the devolution of certain access controls to fishing communities. This paper describes findings 
from recent research and argues that notions of access are linked to community perceptions of 
the resource, control over it and their own individual and collective manoeuvrings designed to 
retain and improve livelihoods. [Journal Article; In English; England] 
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Marine reserves are areas of the sea where fishing is not allowed. They provide refuges where 
populations of exploited species can recover and habitats modified by fishing can regenerate. In 
some places, closed areas have been used for fisheries management for centuries [1] and, until 
recently, natural refugia also existed, inaccessible through depth, distance or adverse conditions. 
Developments in technology have left few areas of fishing interest beyond our reach. Recently, 
the idea of marine reserves as fisheries management tools has re-emerged with developing 
interest in ecosystem-based management, and observations of incidental fisheries benefits from 
reserves established for conservation. In light of new evidence, we argue that, by integrating 
large-scale networks of marine reserves into fishery management, we could reverse global 
fishery declines and provide urgently needed protection for marine species and their habitats. 
 
Gillespie, G. E., R. Webb, et al. (2003). Assessment and management of intertidal clam 
resources in British Columbia. Journal of Shellfish Research 22(2): 603-604. 
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Intertidal clams continue to be an important resource in British Columbia, and are utilized by 
commercial, recreational and Aboriginal harvesters as well as the aquaculture industry. The most 
important species is the Manila clam, or Japanese littleneck, although native littleneck, razor and 
butter clams are also landed commercially. The basis for assessment of clam resources is a 
statistically rigorous survey, with clearly defined protocols for design, field procedures, data 
management and analyses. These protocols are used by government programs, co-management 
programs with First Nations or Industry, and by contract biologists. How assessment data are 
used varies between fisheries and depends upon capacity for gathering assessment data and 
allocation policies. The regular commercial fishery is managed using historic expectations of 
production and landings that are monitored for indications of depleted legal size stocks. The 
depuration fishery and First Nations pilot program allocate individual beaches to harvest groups. 
These groups must undertake stock assessments before quotas can be determined. Beaches 
were initially managed experimentally using harvest rates of 25 or 50% of estimated legal 
biomass. Review of stock responses to harvest has led to development of a sliding scale of 
harvest rates determined by abundance thresholds. In the Area 7 fishery, assessment surveys 
are done annually on index beaches, which are used to determine trends in biomass indices for 
subareas that are fished. A simple feedback gain model is used to set harvest thresholds for each 
subarea. 
 
Glaser, M. and K. Diele (2004). Asymmetric outcomes: assessing central aspects of the 
biological, economic and social sustainability of a mangrove crab fishery, Ucides cordatus 
(Ocypodidae), in North Brazil. Ecological Economics 49(3): 361-373. 
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Central aspects of the sustainability of a mangrove crab fishery in the Caete estuary, Para, North 
Brazil, are assessed according to biological, economic and social criteria and based on a 5-year 
data series. Ucides cordatus is probably a keystone species in this mangrove ecosystem. Over 
half of rural coastal households depend on the crab for at least part of their income. The fishery 
shows seasonal and annual differences in terms of labour input, capture volumes and 
productivity. During the rainy season, more crab collectors work than during the dry season, 
although labour productivity is generally lower. A reason for this seemingly irrational producer 
behaviour is the lack of alternative income sources during this time of year. Labour productivity 
over the monitoring period decreased by 16%. Present crab fishery does not seem to endanger 
the U. cordatus population as a whole. Mostly mature old crabs, which have reproduced several 
times already, are captured. Females are not targeted due to lack of market demand. 
Nonetheless, males are slightly more abundant than females suggesting that the reproductive 
output of the crab stock is maintained at a sufficient level. Central for the economic and social 
sustainability of the fishery is crab collectors' purchasing power, which, between 1998 and 2001, 
fell by 20%. In 2001, the economic sustainability threshold was reached as crab collectors' 
incomes net of operational and investment costs fell to about the level of the official Brazilian 
minimum wage. This means that crab collection is now being undertaken at an income level 



which only just covers the regeneration of crab collectors' labour. At the same time, an ongoing 
erosion of social sustainability is reflected in territorial conflicts between crab collectors and in the 
incidence of alcoholism and reliance on child labour in crab collector households. Thus, the 
current fragility of economic sustainability and the undermining of social sustainability are 
accompanied by apparently undisturbed biological sustainability conditions. This highly 
asymmetric outcome is a challenge for transdisciplinary efforts to establish relevant fishery 
management priorities with the active participation of the centrally affected stakeholders. 
 
Gonzalez, E., R. Norambuena, et al. (2001). Initial allocation of harvesting rights in the Chilean 
fishery for Patagonian toothfish. Case studies on the allocation of transferable quota rights in 
fisheries. no. 411, pp. 304-321. FAO fisheries technical paper 2001. 
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Following an account of the Chilean fishery for Patagonian toothfish (Dissostichus eleginoides), 
an examination is made of the nature of the harvesting right. The method of allocation is 
described and details given of data requirements and computational process. Administration of 
the allocation process and appeals is discussed and an evaluation made of the intitial allocation 
process. 
 
Goodlad, J. (2000). Industry perspective on rights-based management: The Shetland 
experience. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 229-234. FAO fisheries technical paper 2000. 
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Shetland has become one of Britain's principal fishing centres and has been at the forefront of 
many fisheries management initiatives in recent years. Following a discussion on the origins of 
the UK quota-management system, an examination is made of producer organizations, the 
development of sectoral quota management and fixed quota allocations. The industry response 
and the Shetland response to quotas are highlighted. Whether or not there is a further move 
towards ITQs, the Shetland system of 'community-owned fish-quota' will continue to secure 
access to the marine resource for a fisheries dependent island community. There is no reason 
why the concept of community fish-quota cannot be as valid under an ITQ system, as it is under 
the SQ/FQA system. Shetland has pioneered the concept of community ownership of marine 
resources which provides the necessary security of fish quota to sustain the islands' fishing 
industry into the foreseeable future. This system of community fish-quota could be relevant to 
other fisheries dependent areas where alternative employment opportunities are limited. 
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abalone fisheries models in Australia? Journal of Shellfish Research 20(2): 803-811. 
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A variety of quantitative measures have been applied as reference points in the management of 
Australian abalone fisheries. In New South Wales changes in legal-sized and mature biomass will 
trigger management responses, in South Australia catch rates, size composition, and abundance 
indices provide target reference points, and in Tasmania, catch rates and catches have been 
used to provide triggers for management decisions. However, Victoria and Western Australia 
have yet to determine their reference points for abalone stock assessment. Victoria has been 
developing length-based fisheries models similar to those applied in New South Wales and is 
now confronted with the necessity of converting model outputs into decision-making criteria. A 
Victorian fishery management plan is also under development in which reference points will be 
specified within a risk-based matrix of catch control rules for quota adjustment. Recent 
biodiversity conservation legislation, compelling fisheries management agencies in Australia to 
demonstrate that export fisheries managed under their jurisdictions are ecologically sustainable, 
has increased the urgency to establish these reference points. The application of this legislation 
draws upon the "Principles and Criteria for Sustainable Fishing" of the Marine Stewardship 



Council in London. We considered a range of alternative measures for reference points that may 
be useful as triggers and targets applied in a stochastic framework for management decisions. 
Although not a modeling output, one of the more consistent nonbiological signals of localized 
depletion in the Victorian fishery relates to spatial allocation of effort at the scale of reef 
complexes. Reductions in annual effort applied to a particular reef system invariably precede 
significant decreases in abundance indices with typically large coefficients of variation and in 
catch rates characterized by hyperstability. Victorian abalone divers have high daily catch 
expectations and allocate their effort accordingly. Empirical reference points, such as effort 
allocations, provide utility for fishery management and can be readily assimilated and adopted by 
industry. Consequently, we conclude that in addition to modeling outputs, maintenance of reef-
scale effort allocation and daily catch expectations should form part of a suite of fishery 
performance indicators and target criteria for the Victorian blacklip abalone fishery. 
 
Goulstone, A. and A. McIlgorm (2001). Initial allocation of harvesting rights in the New South 
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Following a brief account of the New South Wales ocean trap and line fishery in Australia, an 
examination is made of the nature of the harvesting right. The method of allocation is outlined, 
considering the policy objectives, the process used in determining the allocation and the 
allocation method chosen. Data requirements and computational process are described and the 
appeals process detailed. An evaluation is also made of the initial allocation process. 
 
Gribble, N. A. (2003). GBR-prawn: modelling ecosystem impacts of changes in fisheries 
management of the commercial prawn (shrimp) trawl fishery in the far northern Great Barrier 
Reef. Fisheries Research 65(1-3): 493-506. 
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GBR-prawn is a "mass-balance" trophic-based ecosystem model (ECOPATH II) of the Great 
Barrier Reef, which combines a model template of a generalised coral reef ecosystem with results 
from extensive cross-shelf surveys of the far northern Great Barrier Reef. The enhanced model 
includes both the trawl and line fisheries, but focuses on the effect of trawling on the penaeid 
prawn community in the lagoon and inter-reef habitat. Trawl and line-fishing by-catch is specified 
and monitored, as is the biomass of seabirds and endangered sea turtles. Network analysis of the 
mixed trophic impacts predicted by the model showed only a minor negative impact on prawn 
populations by trawling. The balance of positive effects, such as removal of predators or 
competitors as by-catch, and the negative effects of direct harvest resulted in the apparent minor 
impact. The impact was also reduced by positive feedback from the discarded trawl by-catch, 
currently a 6:1 ratio by weight, which either made up a proportion of the prawn diet or was 
consumed by animals that made up a proportion of the diet of the prawns being harvested. 
Dynamic and spatial simulations of the model showed that species of prawn were effected 
differentially, with P. esculentus (tiger prawn) a dominant at low levels of trawling effort and M. 
endeavouri (endeavour prawn) a better performer at higher levels of trawling. Penaeus longistylus 
(reef-associated, red-spot king prawn) did poorly when trawled unless a refugia was available. 
The management strategy of gradual reduction in trawl 25 effort to 50% of current levels resulted 
in a 59% reduction in P. esculentus and a 64% reduction in M. endeavouri catch. Catch of P. 
longistylus was also lower than expected due to a spatial concentration of the reduced effort in 
the more economically attractive inshore lagoon. The effect on by-catch species of reduced trawl 
effort included increases in sea turtles and small fish omnivores (the latter comprising most of the 
discards), but also resulted in a decrease in species that feed on discards such as seabirds, 
groupers, and sharks/rays. Spatial analysis of trawling effort, which included the de-facto 
provision of refugia areas, showed a marked buffering of the impacts of trawling on by-catch 
species, particularly sea turtles. 
 
Grieve, C. and G. Richardson (2001). Recent history of Australia's South East Fishery; a 
manager's perspective. Marine and Freshwater Research 52(4): 377-386. 
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A brief history of the South East Fishery is presented, focussing on the period 1986-2000. With 
the realization in the 1980s that natural resources are finite, active fisheries management became 
more of a focus for the Australian Federal Government. This paper describes the Federal 
Government's fisheries management objectives since the mid 1980s as well as major new policy 
initiatives, and seeks to measure the performance of the fishery against key management 
objectives. A few simple indicators of change are examined with particular reference to the 
pursuit of economic efficiency. 
 
Griffiths, S. P. (2001). Factors Influencing Fish Composition in an Australian Intermittently Open 
Estuary. Is Stability Salinity-Dependent? Estuarine, Coastal and Shelf Science 52(6): 739-751. 
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The ichthyofauna of the intermittently open Shellharbour Lagoon in southeastern Australia was 
sampled over 14 months to investigate factors influencing species composition. Zostera 
capricorni and bare sand habitats were sampled every two months with a fine-mesh seine. Of the 
10277 fish caught representing 19 families and 27 species, the most numerically dominant 
species were Pseudogobius olorum and Pseudomugil signifer. The most abundant economically 
important species were Acanthopagrus australis, Mugil cephalus and Myxus elongatus. Mean 
number of fish and species was significantly higher over Zostera than bare sand during months 
immediately after the estuary opened when juvenile marine fishes recruited, demonstrating the 
estuary's nursery function. In contrast to other intermittently open estuaries in Australia and South 
Africa, Shellharbour Lagoon's fish assemblage appears resilient to perturbation and does not 
undergo distinct seasonal variations. This may be a result of the estuary's short open phases 
providing less opportunity for marine fishes to enter. Perhaps more importantly, the less dramatic 
fluctuations in salinity between open and closed phases maintains salinity at a level intermediate 
of the tolerances of both marine and estuarine fishes. 
 
Groeneveld, J. C. (2003). Under-reporting of catches of South Coast rock lobster Palinurus 
gilchristi, with implications for the assessment and management of the fishery. African Journal of 
Marine Science 25: 407-411. 
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Under-reporting of fishery catches can severely affect the precision of stock assessment 
estimates, which require accurate information on catch and catch rate. Under-reporting of catches 
of South Coast rock lobster Palinurus gilchristi over the past decade was estimated from verified 
daily catch rates and the number of days spent at sea by the commercial fleet. The malpractice 
increased sharply between the 1997/98 and 2000/01 fishing seasons. The index of abundance for 
the resource (standardized catch per unit effort) increased by 2% for 1998/99, 12% for 1999/00 
and 14% for 2000/01, after eliminating under-reported information from the input data. An age-
structured production model, with the adjusted abundance index as an input, and including known 
and estimated over-catches between 1991/92 and 2000/01, increased the maximum sustainable 
yield estimate from 360 to 390 tons tail mass. The Total Allowable Catch (TAC) management 
regulation that was historically used in the fishery failed to address over-harvesting as a result of 
poor compliance. A combined TAC and Total Allowable Effort management strategy was 
introduced in 2000/01 to restrict fishing effort (days at sea) on the basis of quota size and vessel 
efficiency. Changes in management strategy, which include cancellation of the license of a fishing 
company responsible for systematic under-reporting and over-harvesting, decrease in fishing 
effort, reduction in over-capacity of vessels and other infrastructure and stabilization of trap catch 
rates have improved the outlook for the fishery. 
 
Groeneveld, J. C., D. S. Butterworth, et al. (2003). An experimental assessment of the impact 
of gear saturation on an abundance index for an exploited rock lobster resource. Fisheries 
Research 65(1-3): 453-465. 
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Increased fishing effort may downwardly bias indices of abundance, such as catch-per-unit-effort 
(CPUE), due to gear saturation. A field experiment was developed to assess gear-saturation 
effects on an index of relative abundance used for stock-assessments of rock lobster, Palinurus 
gilchristi, off South Africa. A progressive decrease in the value of the index, which is derived from 
commercial trap catch rates after accounting for the influences of vessel characteristics, trap 
soak-times, depth, area and month, has led to cuts in the total allowable catch (TAC) over the 
past 10 years. Concerns have been raised, however. that recent steep increases in fishing effort 
might have led to gear saturation effects, so that the index may now underestimate abundance 
relative to periods of lower effort, and hence the resource may not have declined to the extent 
that the index suggests. In the experiment, the fishing grounds were subdivided into the Agulhas 
Bank and Eastern fishing grounds, and both areas were subjected to three 2-month treatments of 
either unrestricted fishing effort or reduced fishing effort. In both areas, fishing in the first 2 
months was unrestricted. In the second 2-month period, the number of trap-days was reduced by 
25-30%, Whereas in the third 2-month period this number was further reduced on the Agulhas 
Bank (by 65%), but increased by 25% on the Eastern fishing grounds. In terms of the saturation 
hypothesis, CPUE was predicted to rise during periods when effort was reduced. Changes in 
CPUE were assessed by expressing CPUE during periods of reduced effort as a proportion of 
CPUE during periods of unrestricted effort. These proportions were compared to proportions for 
equivalent time periods in previous years (1991-1998) when fishing effort was always 
unrestricted. The null hypothesis that CPUE is unaffected by effort (i.e. no gear-saturation effect) 
was rejected in only one of four treatments. In the other three treatments, the experiment failed to 
separate responses to effort-manipulations from those due to seasonal and areal fluctuations in 
catchability. However, a model that integrates the results of all four treatments suggests that, if 
GLM-standardized effort is used as the index of potential saturation, there is only a 2.5% 
probability that saturation could account for as much as 0.004 of the drop in CPUE from 0.15 to 
0.09 kg tails/trap between 1991/1992 and 1997/1998. If trap-days instead are used as the 
saturation index, this 0.004 figure increases, but only to 0.03. This thus suggests with very high 
probability that saturation effects cannot alone explain the drop in CPUE in the fishery during the 
1990s. (C) 2003 Elsevier B.V. All rights reserved. 
 
Gualdoni, P. and E. Errazti (2001). The fishing and its externalities. FACES. Revista de la 
Facultad de Ciencias Economicas y Sociales 7(12): 15-26. 
 
Keywords: rights; Coase 
  
The disagreement between private and social areas constitutes a market failure known as 
externality in economic terms. Fishermen do not have incentives to take into account the effect of 
their catch, either in other people opportunities or in fish stock preservation. Externalities in the 
fishing capacity activity originate both in the lack of property rights and in high exclusion costs, 
leading to fleet overcapitalisation in relation to resource capacity, an excess of fishing efforts, 
stock decrease and economic benefits diminution. There are two economic approaches to put 
externalities right: Pigau's and Coase's. The worldwide fishing sector shaped its operational 
structure through government takeovers, privatisations and right assignments to some collectives. 
 
Guyader, O. (2002). Simulating the Effect of Regulatory Systems in a Fishery, An Application to 
the French Driftnet Albacore Fleet. Environmental & Resource Economics 23(1): 1-28. 
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With a thin economic component, most bio-economic models of fisheries fail to assess the effects 
of the regulation systems on firms. In order to analyse the short term consequences of different 
management schemes, a simulation model is applied to the French driftnet albacore fleet: licence 
allocation with driftnet regulation, individual quotas, and individual transferable quotas without any 
input control. Vessel technology is estimated by using the data collected, and groups of vessels 
are distinguished according to criteria of performance. We present the adjustment within firms 
and between groups under different scenarios (limited entry with and without driftnet regulation, 
individual quotas and individual transferable quotas allocation), and we compare their results in 



terms of quasi-rent value and other indicators such as hake harvests or dolphin by-catches. 
 
Guyader, O. and O. Thebaud (2001). Distributional issues in the operation of rights-based 
fisheries management systems. Marine Policy 25(2): 103-112. 
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Rights-based management regimes are considered by economists as an important solution to the 
problems of excess capacity and biological over-harvesting of fisheries. In practice, adoption of 
such regimes, and particularly of those relying on individual quota allocations, has often met with 
resistance from within the fisheries concerned. A key reason for this resistance appears to be the 
distributional conflicts which arise in the process of implementing the regimes. An economic 
analysis of the nature of these conflicts in the different contexts in which they have been 
observed is proposed. The approach centres on the way in which distributional conflicts can 
influence the operation of management systems and their impacts on fisheries, from the country 
to the individual firm level. As an illustration, an analysis of the economic processes at firm level 
is developed based on the simulation of a fishery managed under individual transferable quotas. 
 
Habron, G. (2003). Role of adaptive management for watershed councils. Environmental 
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Recent findings in the Umpqua River Basin in southwestern Oregon illustrate a tension in the rise 
of both community-based and watershed-based approaches to aquatic resource management. 
While community-based institutions such as watershed councils offer relief from the government 
control landowners dislike, community-based approaches impinge on landowners' strong belief in 
independence and private property rights. Watershed councils do offer the local control 
landowners advocate; however, institutional success hinges on watershed councils' ability to 
reduce bureaucracy, foster productive discussion and understanding among stakeholders, and 
provide financial, technical, and coordination support. Yet, to accomplish these tasks current 
watershed councils rely on the fiscal and technical capital of the very governmental entities that 
landowners distrust. Adaptive management provides a basis for addressing the apparent tension 
by incorporating landowners' belief in environmental resilience and acceptance of 
experimentation that rejects "one size fits all solutions." Therefore community-based adaptive 
watershed management provides watershed councils a framework that balances landowners' 
independence and fear of government intrusion, acknowledges the benefits of community 
cooperation through watershed councils, and enables ecological assessment of landowner-
preferred practices. Community-based adaptive management integrates social and ecological 
suitability to achieve conservation outcomes by providing landowners the flexibility to use a 
diverse set of conservation practices to achieve desired ecological outcomes, instead of imposing 
regulations or specific practices. [Journal Article; In English; United States] 
 
Haddad, B. M. (2003). Property rights, ecosystem management, and John Locke's labor theory 
of ownership. Ecological Economics 46(1): 19-31. 
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This paper examines John Locke's labor theory of ownership from an ecological perspective, and 
explores its role in western US property rights disputes. The labor theory of ownership describes 
how an individual, through application of labor, can justifiably acquire a private property right to 
the yield of commonly-held natural resources. The presence of ecosystem processes and 
services beneficial to humans, coupled with equity and no-harm principles, places limits on the 
extent to which strong labor-based rights can be justified. Property claims to areas that have not 
undergone physical transformation due to human labor are less-strongly justified. Rather than 
continue in its inappropriate role in support of strong private property rights in the western US, the 
labor theory can play a new role in justifying and limiting ecosystem management regulation of 
private and government-owned lands and who should pay. If ecosystem management regulations 
prevent, reduce, or eliminate harms to ecosystem services and processes, the costs of such 



management can justifiably fall on private landowners and private users of public lands. If such 
programs augment existing ecosystem services and processes, costs should fall on the 
government. 
 
Harms, J. and G. Sylvia (2001). A Comparison of Conservation Perspectives Between 
Scientists, Managers, and Industry in the West Coast Groundfish Fishery. Fisheries 26(10): 6-15. 
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There are several assumptions regarding the behavior and motivations of participants in fishery 
management that may hinder the effectiveness of the management process. In this research, we 
examine whether the commercial fishing industry is a homogeneous group whose decision-
making is dominated by short-term economic considerations to the detriment of long-term 
resource conservation. Mail surveys were sent to scientists, managers, and industry members in 
the West Coast groundfish fishery to examine attitudes on conservation, resource abundance, 
and biological risk. Results demonstrate that although scientists and industry considered 
themselves conservation-minded, scientists were relatively critical of industry's conservation 
ethic. Scientists and industry differed strongly in their perception of resource abundance, but 
found common ground in their assessments of acceptable levels of biological and economic risks. 
In general, industry demonstrated considerable diversity in their responses, contradicting 
assumptions that industry is a monolithic group with little regard for resource conservation. 
Results indicate a disjuncture between industry's stated concerns and their observed participation 
in discarding, over-harvesting, or habitat destruction. However, this disjuncture may be the result 
of misaligned institutional incentives, rather than myopic values and beliefs. This evidence 
suggests a need to redesign institutions and property rights in order to align the interests of 
industry, scientists, and managers in conducting effective science and sustainably managing the 
West Coast groundfish fishery. 
 
Harris, J. M., G. M. Branch, et al. (2002). Recommendations for the management of subsistence 
fisheries in South Africa. South African Journal of Marine Science 24: 503-523. 
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This paper summarizes recommendations for the management of previously marginalized and 
neglected subsistence fisheries in South Africa. The recommendations stem from the activities 
and analyses of a task group appointed by Government and mandated to provide advice about 
management of the new fishing sector. The following focus areas were identified for attention: 
planning for implementation; definitions of subsistence fishers and other sectors; assessment and 
categorization of resources; determination of types of fishing activities; zonation; management 
systems; training; communication mechanisms; application and allocation procedures; 
compliance processes; research and monitoring; development of institutional capacity. 
Subsistence fishers were defined as poor people who personally harvest marine resources as a 
source of food or to sell them to meet basic needs of food security; they operate on or near to the 
shore or in estuaries, live in close proximity to the resource, consume or sell the resources 
locally, use low-technology gear (often as part of a long-standing community-based or cultural 
practice), and the resources they harvest generate only sufficient returns to meet basic needs of 
food security. A second group of informal fishers was identified that fishes for profit but cannot be 
equated to large industrial fisheries, and a new sector was proposed to accommodate these 
artisanal "small-scale commercial" fishers. Resources were classified for use by these different 
sectors based on accessibility, fishing methods, cash value and sustainability. In all, 12 different 
categories of subsistence and small-scale commercial fisheries were identified, and a preliminary 
list of resource species suitable for different fishing sectors is presented. A multi-tiered 
institutional management structure is recommended, with the national agency (MCM) controlling 
issues of national concern, and supporting and coordinating the activities of provincial and local 
structures. The management agents required for effective implementation were identified and 
include a dedicated national Subsistence Fisheries Management Unit, provincial management 
agencies that have the capacity to be delegated authority, Regional Fieldworkers, an independent 
Advisory Group for Subsistence Fisheries Management, local co-management structures, and 
community monitors responsible for observing and recording fishing activities and catches. Co-



management, involving both authorities and users in joint management, is advocated in 
preference to previous top-down approaches, because of its potential to improve communication 
and compliance. 
 
Harte, M. (2000). Fisher participation in rights-based fisheries management: The New Zealand 
experience. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 95-104. FAO fisheries technical paper 2000. 
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In 1986, New Zealand was one of the first countries to adopt a comprehensive property rights-
based quota management system (QMS) in which catch limits for each fish stock are set by 
government and allocated to fishers through individual transferable quotas (ITQs). An 
examination is made of the role and importance of participation by rights-holders in property 
rights-based fisheries management in the context of experience in New Zealand. A case study of 
New Zealand's southern scallop fishery demonstrates how property rights systems can provide 
incentives for rights-holders to develop sophisticated governance and management institutions in 
order to exercise collective responsibility for fisheries management. The evolution of fisheries 
management in New Zealand is outlined and an examination is made of fisheries management 
and institutions as social constructions. 
 
Harte, M. (2000). Industry perspectives: taking the initiative for the management of New 
Zealand's commercial fisheries. Use of property rights in fisheries management. Proceedings of 
the FishRights99 Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course 
lectures and core conference presentations. no. 404/1, pp. 270-273. FAO fisheries technical 
paper 2000. 
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A description is given of the evolution of rights-based fishery management in New Zealand. The 
period 1908-1999 is covered, being divided into the 3 periods: Limited entry 1908-1963, 
Regulated open entry 1963-1986 and Evolution of a property rights based system 1978-1999. 
The development of fisheries plans as the basis for self-management initiatives by commercial 
rights-holder associations is also discussed. 
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25(2): 159-167. 
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Collaborative research initiatives between New Zealand's fisheries management agencies and 
commercial fisher organisations are commonplace. This can be attributed to a combination of 
fisheries management institutions and processes that on the one hand create incentives for 
commercial fishers to take increasing responsibility for fisheries research and on the other hand 
provide for governance structures that ensure the transparency and integrity of industry-led 
research. Nevertheless the full potential of collaborative research initiatives has yet to be realised. 
Collaborative research has been an indirect outcome of New Zealand's rights-based fisheries 
management framework and until recently there has been little effort to explicitly provide for it in 
Government policy. The financial and management capacity of commercial fisher organisations 
must also be developed if collaborative research is to become a core function of these 
organisations. Nigh expectations have been created for collaborative research and failure to 
address key issues will undermine the potential and hence legitimacy of collaborative research 
involving commercial fishers and other fisheries stakeholders.  
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fisheries. no. 411, pp. 251-265. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following a historical background to the Alaskan Pacific halibut (Hippoglossus stenolepis) and 
sablefish (Anoplopoma fimbria) fishery in the US North Pacific and its management prior to the 
Individual Fishing Quotas (IFQ) programme, an account is given of the development of the IFQ 
programme. The IFQ programme and initial allocation are described, detailing the policy 
objectives of the initial allocation of quota shares, the method of initial allocation, its 
implementation and success. The satisfaction of rights holders and others with initial allocation, 
and alternatives to the initial allocation are also discussed. 
 
Harwood, J. and K. Stokes (2003). Coping with uncertainty in ecological advice: lessons from 
fisheries. Trends in Ecology & Evolution 18(12): 617-622. 
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All ecologists are familiar with uncertainty, at least at the level of whether they should reject a null 
hypothesis. Uncertainty is, however, pervasive and its characterization is essential if we are to 
understand our effects on ecosystems. Traditional fisheries management has a poor track record 
for confronting uncertainty, but most management authorities are now committed to a 
precautionary approach. As a result, some of the most interesting methods for taking account of 
uncertainty in ecological systems have been developed by fisheries scientists. These methods 
evaluate the relative performance of different management procedures with the use of 
mathematical and statistical models that synthesize knowledge and speculation about the system 
of interest. Recent advances in computer-intensive statistics have made it possible to combine 
this approach with model fitting, so that the uncertainties and risks associated with different 
outcomes of management can be quantified. We show how this methodology can be applied to a 
range of ecological problems where the advice that scientists provide to decision makers is likely 
to be clouded by uncertainty. 
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Fisheries Forum,, Kaohsiung (Taiwan), Asian Fisheries Society: Unit A, Mayaman Townhomes 
25 Mayaman  Streeet UP Village, Quezon City Philippines. 93. 
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Geographically, Somalia locates in the East Africa, in the east it is adjacent to Indian Ocean and 
in the north the Gulf of Aden. It has coastline of 3333 km with sovereignty territorial waters up to 
200 nautical miles. Under United Nations Convention on the Law of the Sea (UNCLOS) 
Agreement of 1982, the Exclusive Economic Zone  (EEZ) provides responsibility to manage their 
resources. Fisheries rights within 200 nautical miles assigned to individual countries or                    
shared between adjacent countries' rational management have been implicated. Somalia lacks 
effective patrolling boats that safeguard and ensure sustainable utilization of aquatic living 
resources. And   that has encouraged an increase of illegal fishing, dumping hazardous wastes, 
oil spill from passing tankers in Somali waters. All these activities have added more weight to the 
already existing socio-economic problems. Somali waters are typical tropical ecosystems that 
support mangrove, coral reefs, sea grasses that support more important marine fisheries, which 
are depended by coastal communities. Although Somali fishery is under exploited if the 
international community does not assist whole Somalia's natural                    resources will be 
doomed into failure. In this paper, I want to report the prospects of Somali resources, depleting 
marine resource through illegal fishing, and some environmental degradations which  are 
happening in Somalia waters followed by some recommendations 
 
Hatcher, A. (2000). Summary of the workshop on international relations and the common 
fisheries policy. CEMARE Misc. Publ. 49: 1-6. 
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The international allocation of rights to marine fishery resources is an integral and fundamental 
element of the European Community's common fisheries policy (CFP), with respect not only to 



the fishery resources within the Community's own boundaries but also to the securing of access 
for Community vessels to the fishery resources of third countries. When in 1977 the then nine 
Community Member States extended their zones of fisheries jurisdiction out to 200 miles in the 
North Sea and North Atlantic, application of the principle of equal access for all Community 
fishing vessels (established in 1971) resulted in the creation of a de facto common European 
fishery zone. The international allocation of fishing rights was subsequently based primarily on a 
system of total allowable catches (TACs) divided into national quotas according to the principle of 
relative stability of fishing opportunities. While quota exchanges can be negotiated at inter-
government level, there are no institutions for international trade in fishing rights. The basic 
freedoms of the Rome Treaty, however, allow the movement of capital and labour instead, giving 
rise to 'quota-hopping' by fishing firms. The combination of equal access with relative stability 
(indeed the very idea of national fishing rights within the Community) raises questions for the 
efficient and sustainable exploitation of Europe's fishery resources. Alternatives to the existing 
system of resource allocation have received little attention, however. A very considerable part of 
the Community's annual budget for fisheries is allocated to the costs of fishery agreements with 
third countries. By the end of 1999 a total of 24 such agreements were in force, more than half of 
which were with developing countries in Africa and the Indian Ocean. Recent research has 
sought to evaluate these fishery agreements from the Community's perspective in terms of 
utilising Community fishing capacity and supplying Community markets, but what are the 
fundamental economic issues involved? The aim of this workshop was to explore from an 
economic perspective these and other key issues of international resource allocation relevant to 
the CFP. 
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This paper examines the effects of non-compliance on quota demands and the equilibrium quota 
price in an ITQ fishery. I show that whereas lower quota prices are implied unambiguously by 
expected penalties which are a function of the absolute violation size, the expectation of penalties 
based upon relative violations of quota demands can, under certain conditions, produce higher 
quota prices than in a compliant quota market. If there are both compliant and non-compliant 
firms in the fishery, the result would then be a shift in quota demand from compliant to non-
compliant firms, rather than the reverse. The findings are generally applicable to quota markets in 
other industries, including pollution permit markets. 
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This article examines the evolution of foreign ownership in the UK fishing fleet in the context of 
policy developments at European and national levels. We argue that the characterisation of all 
foreign ownership as "quota-hopping" is misleading because it oversimplifies the means by which 
foreign access to fish quotas has been obtained. The paper considers the incentives for foreign 
ownership and the likely economic impact on the UK. It is concluded that the net impact may be 
rather small, but that the issue nevertheless raises questions for the allocation of fishing rights 
under the European Community's Common Fisheries Policy. 
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Following a brief account of the UK fishing industry, an examination is made of fishing rights and 
their allocation, considering licensing (access/capacity rights), quota management (quantitative 
rights), tradeability of fishing rights, and enforcement issues. Industry views and future 



developments are also outlined. 
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In Europe, as elsewhere, debate among economists and policy-makers concerning the 
management of fishing effort often tends to focus rather narrowly on the relative efficiency of 
alternative management instruments and on the way in which fishing rights are allocated to 
individual vessels or firms. The governance structure of the management system is often not 
explicitly considered. Nevertheless, because of the apparent failings of existing management 
arrangements, fisheries governance, and in particular the role of fishermen's organisations in 
management, has attracted a lot of attention in recent years from other social scientists. The way 
in which governance is arranged is, however, an important economic question. Individual fishing 
rights and regulations cannot be considered in isolation; the effectiveness of management 
instruments depends to a significant extent on the governance structure and the institutions of 
management. For example, efficiency gains from a system of tradable fishing rights depend upon 
features of the market such as information transmission and the cost of transactions, and these 
depend on organisation - on how individuals are associated. Fishery regulations may be designed 
- and reacted to - differently if they are implemented by local or sectoral organisations rather than 
by central government. "Co-management" - the contracting of some degree of management 
responsibility to local or sectoral organisations - might be more efficient than traditional 
management hierarchies, not just more "democratic" or equitable. There may be advantages to 
novel forms of devolution in the fishery, such as corporate management responsibility. The aim of 
the third workshop of this Concerted Action, held in Vigo, Spain, was to focus on fisheries 
governance, to explore the features of current governance structures that promote or inhibit the 
efficient management of fishing effort and to consider from an economic perspective whether 
alternative approaches to governance might be superior to the conventional implementation of 
regulations or rights. 
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In 1995, the Fisheries Division of the Michigan Department of Natural Resources formed a 
Resource Inventory Planning Committee to develop a statewide sampling program for inland 
waters. The goal of this sampling program was to provide information needed for the 
management and conservation of Michigan's aquatic resources. Because sampling provides 
information to a variety of users for multiple purposes, the sampling plan we designed included 
several subprograms, some of which are under local control and some of which are centrally 
administered with a broad statistical design. Centrally administered subprograms included 
designs to (1) evaluate stocking success using angler surveys, (2) evaluate the characteristics of 
lake fish communities across the state, and (3) evaluate the characteristics of stream fish 
communities across the state. Two of the major topics addressed by the committee were 
standardization of sampling gear and choice of sampling sites (i.e., particular lakes or stream 
segments). Although sampling gear standardization generated much discussion, the choice of 
sampling sites proved to be a much more contentious issue, primarily because it shifted much of 
the control over choice of sampling sites from local fishery managers to a more centralized 
system. Balancing the needs for information at a local scale with needs for larger scale data 
collections remains a challenge, and continues to generate conflict within the Fisheries Division. 
This is best addressed by explicitly recognizing the tension between these needs and basing the 
allocation of sampling resources on a rational basis developed by discussion among all 
organizational levels. 
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heterogeneous fishing fleet. Journal of Environmental Economics and Management 46(3): 557-
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This paper examines the determination of effort levels, the rental price of quotas and the number 
of participants in a fishery managed with a total allowable catch and individual transferable 
quotas. How these variables change is determined for three phases of the management process. 
Potential participants in the fishery are assumed to be heterogeneous in their catching 
capabilities so that almost all active fishers earn positive net profits from fishing activities. It is 
shown that these quasirents are reduced during any of the management phases considered here. 
The impact of free allocations of permanent quota rights on fishers' welfare is also considered. 
This may increase the welfare of all fishers if the allocation is based on catch history. However, 
an example is provided where the welfare of some highliners is reduced when the allocation is 
based on effort history.  
 
Heral, M. and L. Laubier (2003). Exploitation and overexploitation of natural marine resources. 
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In reference to the body of knowledge accumulated by marine biologists, we must analyze the 
underlying reasons for this trend towards overexploitation, which should not be considered 
inevitable. At the social and economic levels, this observation brings out the necessity to clarify 
the public framework of ownership of live marine resources and the necessity to specify the 
mechanisms by which exploitation rights of these resources are delivered. Concerning this point, 
economists have proposed various solutions, some of which have been adopted and 
implemented by some countries. The recent study by the Organization for Economic Cooperation 
and Development regarding its member states (OECD, 1997) has demonstrated that systems of 
management based on usage rights, which include an implicit (ship licenses) or explicit 
(transferable individual quotas) property value, have become more frequent. Simultaneously, this 
study led to the conclusion that currently there is no "unified management system" but an 
"accumulation of strata" from which various management systems have been developed. This 
observation led the authors of the OECD study to an interesting conclusion, that "there is no 
universal solution to the problems of fisheries management because the circumstances and the 
objectives can differ depending on the country and the period. Finding good solutions 
necessitates courageous and complex political decisions" (OECD, 1997, p. 21). Because we are 
dealing with a right, five properties are usually identified: the quality of the right, its exclusivity, its 
duration, its transferability and its divisibility. The combination of these properties gives a 
rneasure of the strength of the right its owner can exert. Apart from the strength of the right, it is 
clear that the conditions for a wide participation by the interested parties to the planning process 
must be taken into account, as well as that of a true commitment by all the private partners, and 
not only by the regulatory authority. Finally, a strong multidisciplinary approach is an absolute 
requirement for politicians so that they can have at their disposal all the information for making 
the necessary decisions. 
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In this article, we analyze a change in the role of federal institutions in charge of managing 
Mexican fisheries during the mid-1990s. During 30 years, the fishery policy in Mexico began by 
promoting an accelerated fishing effort. This worked through 1981, when the country recorded its 
highest landings (1.6 million metric tons), but landings have not increased subsequently whereas 
the number of fishermen has continued to increase. In 1995, the federal administration 
acknowledged the problems: biological over-exploitation; over-capitalization; monopoly in 
commercialization; failures in loan payments; failures in controlling effort; obsolete vessels and 
equipment; and social conflicts for the resources. In an attempt to resolve some of these 



problems, the administration implemented structural changes in management, science and 
enforcement institutions. This arrangement established goals and introduced instruments in 
fisheries management: it determined the biological status of most of the fisheries; applied the 
precautionary approach for those fully exploited or over-exploited fisheries; gave scientific advice 
an important role in decision making; and involved the users in decision making. This article 
evaluates these changes in management policy by document review, participation and 
interviewing management and scientists who participated in this process. We analyze, in 
particular, the use of science-based categorization of fisheries status, and the introduction of 
public participation. The interview data demonstrate that sustainable Mexican fisheries require an 
evolution to a more public participatory policy, in order to strengthen local institutions and 
fishermen over federal institutions, which should lead to a re-definition of regulation of fisheries 
resources. 
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In 1994 the new South African government started a policy process in the fisheries sector. It was 
acknowledged that although the fisheries resources were reasonably well managed, the 
distribution of wealth and power within the fisheries was extremely uneven in favour of a few 
white-owned companies. A large national commission (FPDC) with members from all 
stakeholders worked out recommendations that later were turned into a White Paper and 
eventually into a new fisheries act. South Africa's new fisheries policy is based on a modified ITQ 
system, which to a large degree accommodates existing owners. New entrants have been offered 
a small part of the available resources and some state support in a transitional period - a result 
falling far short of the expectations of the formerly dispossessed groups. Our key concern is to 
explain why institutions, in this case fisheries management institutions, change so slowly, even in 
a "revolutionary" context. The evident paradox in the case of South Africa is that the state, which 
was supposed to represent "the solution" in terms of a new and more equitable fisheries policy 
has turned into being "the problem". 
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Introducing ITQs is more than "getting the incentives right". Normally, it entails a long and 
complicated political process, where the end result is far from predictable even if authorities and 
fishermen start out with a common goal. The Norwegian experience in the coastal cod fishery is a 
particularly interesting case in point. An attempt of introducing an ITQ system in the early 1990s 
failed. Instead, a system of non-transferable IVQs were established in 1990 on a provisional 
basis. Regardless of the explicit rejection of ITQs by the Norwegian Parliament, the IVQ system 
in practice seems to entail a system similar to the original ITQ model. Having introduced the "I" 
and the "Q", the missing "T" appears to be only a matter of time, in a path-dependent 
development. Here this development is analysed in a nested systems perspective, whereby 
political and economic interests are considered as operating in separate but not independent 
systems. The key to understanding the Norwegian case is the creation of a privileged 
constituency which gradually changes its perception (from open access to closed entry) and 
hence influences also the political level. Subsequent events like the introduction of distribution 
keys and the use of unit quotas seem to underpin this development. Even if transferability is 
limited to vessels with accompanying quotas, the logic of an ITQ system still applies. If this leads 
to the survival of the most efficient, is, in the Norwegian case, still an open question. The lesson 
is that institutions matter but politics matters even more! 
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A discussion is presented on recreational fisheries in New Zealand and property rights, 
considering various historical aspects related to the protection, rights and privileges of New 
Zealanders. Funding and enforcement in fisheries management are addressed briefly. Under the 
present legislation, the resource is managed for 'Sustainable Utilization' using a theoretical BMSY 
(biomass producing maximum sustainable yield), however the question is raised as to whether 
this is the best level to manage the stocks. Management structures, inshore zones and closed 
areas, current negotiations and discussions are outlined. 
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The total world catch from marine and freshwater wild stocks has peaked and may be slightly 
decliming. There appear to be few significant resources to be developed, and the majority of the 
world's fish stocks are intensively exploited. Many marine ecosystems have been profoundly 
changed by fishing and other human activities. Although most of the world's major fisheries 
continue to produce substantial sustainable yield, a number have been severely overfished, and 
many more stocks appear to be heading toward depletion. The world's fisheries continue to be 
heavily subsidized, which encourages overfishing and provides society with a small fraction of the 
potential economic benefits. In most of the world's fisheries there is a "race for fish" in which 
boats compete to catch the fish before a quota is achieved or the fish are caught by someone 
else. The race for fish leads to economic inefficiency, poor quality product, and pressure to 
extract every fish for short-term gain. A number of countries have instituted alternative 
management practices that eliminate the race for fish and encourage economic efficiency, use 
lower exploitation rates that deliberately do not attempt to maximize biological yield, and 
encourage reduced fishing costs and increased value of products. In fisheries where this 
transition has taken place, we see the potential for future sustainability, but in those fisheries 
where the race for fish continues, we anticipate further declines' in abundance, further loss of jobs 
and fishing communities, and potential structural change to marine ecosystems. 
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Marine reserves are a promising tool for fisheries management and conservation of biodiversity, 
but they are not a panacea for fisheries management problems. For fisheries that target highly 
mobile single species with little or no by-catch or habitat impact, marine reserves provide few 
benefits compared to conventional fishery management tools. For fisheries that are multi-species 
or on more sedentary stocks, or for which broader ecological impacts of fishing are an issue, 
marine reserves have some potential advantages. Their successful use requires a case-by-case 
understanding of the spatial structure of impacted fisheries, ecosystems and human communities. 
Marine reserves, together with other fishery management tools, can help achieve broad fishery 
and biodiversity objectives, but their use will require careful planning and evaluation. Mistakes will 
be made, and without planning, monitoring and evaluation, we will not learn what worked, what 
did not, and why. If marine reserves are implemented without case by case evaluation and 
appropriate monitoring programs, there is a risk of unfulfilled expectations, the creation of 
disincentives, and a loss of credibility of what potentially is a valuable management tool. 
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At common law, a right to be entitled to the natural produce of another person's land - profits a 
prendre, or simply profits - is capable of being a legal right. It is a legal estate: a kind of right 
which is capable of binding whoever comes upon the land and is operative outside the ambit of 
contract; it is independent of who are the owners of the servient tenement and the dominant 
tenement; it is a kind of right "binding the whole world". The Marine Fish Culture Ordinance, Cap 
353, Laws of Hong Kong, confers upon the Director of Agriculture, Fisheries and Conservation 
authority to grant a licence whereby a party is given the right to culture fish within the provisions 
of the Ordinance. Culturing fish without the appropriate licence is an offence under the 
Ordinance. These two kinds of rights differ at least in that one is a right relating or attaching to 
land and the other is a right given to a person by statute; one is a legal estate and is independent 
of the person and the other is a personal right which is granted to a specific person. However, the 
two are interrelated in that both could relate to fish culture and there may be conflict between 
them at time. This study compares these two kinds of rights and identifies the areas in which one 
may affect the other. Discussion is included in this paper concerning situations where the two 
may be in conflict, and suggestions are made to improve this. 
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Overfishing is a major problem in the world fisheries. Constant harvest rate strategies, with 
catches proportional to the abundance of the target species, stimulates investments when stock 
sizes are large, often resulting in an overcapacity when the stocks decrease. These investment 
incentives are weaker under a constant catch strategy, since there are less reasons to have a 
catching and fish processing capacity that is larger than the allowed constant catch. We have 
explored the potential of a management strategy based on constant catches, by modelling the 
fishery on the eastern Baltic Sea cod (Gadus morhua L.). To avoid the low long-term yield (LTY) 
often resulting from a strict constant catch approach, we developed a quasi-constant catch (QCC) 
strategy based on alternative constant catch levels and two overfishing criteria. Normal catches 
are allowed when the spawning stock biomass is above a certain level. When the spawning stock 
biomass falls below this level, catches are reduced to a given extent. If the spawning stock 
biomass falls below a second and lower threshold, the fishery is closed. The QCC strategy was 
tested with a model based on the same basic premises as the multi-species virtual population 
analyses (MSVPA) for Baltic Sea cod, developed within ICES. In addition, recruitment processes 
were included and probability analyses were done to estimate different risks of overfishing. 
According to the model, the LTY with the QCC strategy was 10% lower than with the constant 
harvest rate strategy. However, the QCC approach had the advantage of smaller variation in 
catches, potentially resulting in a better utilisation of the fishery capacity. The capacity utilisation 
was better with the QCC strategy relative to the constant harvest rate strategy, especially in 
fisheries where catch quotas are based on assessments with substantial errors. Furthermore, 
QCC gave a better capacity utilisation in fisheries where the size of the fleet and processing 
capacity is non-flexible and when effective fish finding techniques are used. A more effective 
capacity utilisation could counterbalance the disadvantage of the lower LTY compared to the 
constant harvest rate strategy. The QCC approach is hence an interesting and competitive 
management strategy, that is likely to be more effective in avoiding the emergence 
overcapitalisation and overfishing of long-lived species like the Baltic cod. QCC may also allow 
catch quotas to be set for more than 1 year, provided that the stock size of the target species is 
relatively large. 
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The Law of the Sea is a body of public international law governing the geographic jurisdictions of 
coastal states and the rights and duties among states in the use and conservation of the ocean 
environment and its natural resources. The Law of the Sea is commonly associated with an 
international treaty, the Convention onthe Law of the Sea (UNCLOS), negotiated under the 



auspices of the United Nations, was signed in 1982 by 117 States and entered into force in 1994. 
At present 133 States have signed and ratified UNCLOS; Canada, Israel, Turkey, USA, and 
Venezuela are the most prominent among those that have not ratified. This treaty both codified 
customary international law and established new law and institutions for the ocean. UNCLOS is 
best understood as a framework providing a basic foundation for the international law of the 
oceans intended to be extended and elaborated upon through more specific international 
agreements and the evolving customs of States. These extensions have begun to emerge 
already, making the law of the sea at once broader, more complex, and more detailed than 
UNCLOS per se. 
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Marine policy is an academic field in which approaches from social science disciplines are 
applied to problems arising out of the human use of the oceans. Usually, human actions affecting 
ocean resources take place within an institutional context: laws establish a system of enforceable 
property rights, and goods and services are exchanged through markets. Most marine policy 
problems involve institutional imperfections or 'failures.' Governance failures include ill-defined 
property rights, the incomplete integration of the actions of public agencies operating under 
separate authorities, and wasteful 'rent seeking' on the part of stakeholders. Market imperfections 
include oil spills, nutrient runoffs leading to eutrophication in coastal seas, and overexploitation of 
commercial fish stocks, among others. Even in the absence of technically defined institutional 
failures, problems may arise when decisions allocating marine resources are perceived to be 
unfair. 
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Primary determinants of the productivity of most fisheries are the level of fishing mortality and the 
age structure of the catch. Constraints on nominal effort or catch and technical measures such as 
mesh sizes are typically the most effective methods of ensuring productivity and sustainability. 
Stock assessment models are generally well adapted to assess the biological implications 
(though less often the economic implications) of these measures. However, the increasing use of 
spatial management measures such as marine protected areas (MPAs) or seasonal area 
closures presents new challenges for fishery managers. Assessment models and data collection 
programs are rarely designed or adaptable for analysis of these measures. Using spatial 
management measures effectively requires new models and data. Models of Georges Bank 
groundfish fisheries are presented and used to explore the impacts of area closures in the context 
of the overall management system. Although the spatial dynamics of the models are highly 
stylized, they illustrate mechanisms through which area closures can increase productivity and 
profitability of a spatially heterogeneous multispecies fishery. The utility of taxes to control the 
distribution of effort is also explored. 
 
Holland, D. S. and J. J. C. Ginter (2001). Common property institutions in the Alaskan 
groundfish fisheries. Marine Policy 25(1): 33-42. 
 
Keywords: common property; Fishery management; quota 
  
This paper describes the process by which the groundfish resources off Alaska are being 
transformed from essentially open access to more manageable common property resources. 
Selected common property institutions that were created or developed in these fisheries are 
described in terms of the problems they were designed to solve, their success or lack of success 
in doing so, and the factors that influenced both emergence and success of these institutions. 
The institutions discussed include the North Pacific Fishery Management Council, the Community 



Development Quota system, the Pollock Conservation Cooperative, and the cooperative bycatch 
control system known as Sea State used by the factory trawler fleets. Conclusions applicable to 
other fisheries and other common property resources are then drawn from the analysis of these 
common property institutions in the Alaskan groundfish fisheries. 
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A discussion is presented on whaling in the Antarctic, describing in particular various episodes in 
which governments, and the whaling and trading companies legally dependent on them, have 
sought to reach necessary agreements on total catches or commodity production, on the sharing 
of those catches and on the policing of those agreements. Three episodes are examined in detail: 
1) the 1930s - during and after the global economic depression; 2) the 1960s - when it was 
agreed that biological sustainability was a universal management objective; and, 3) the decade 
1976-1986 - after Norway, its originator, had dropped out of Antarctic whaling and before the 
general moratorium on commercial whaling adopted in 1982 came into effect for most countries. 
A brief examination is made of quotas and the control of trade, before outlining a fourth episode 
which arises from the possibility that some commercial whaling might be legitimised under a 
Revised Management Scheme currently being negotiated by the International Whaling 
Commission. This is complicated by the emergence of 3 new factors - worldwide growth of whale-
watching as an economic activity which is not entirely compatible with whaling, the idea that if the 
whales belong to anyone it is to humanity as a whole and not merely to those who kill them for 
profit, and also the slow but steady increase in concern that commercial whaling is intrinsically 
inhumane and, because it no longer satisfies any human need, it should cease. 
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This book is the first comprehensive introduction to Russian fisheries management in the 
Western literature. It sets out the basic principles and organizational structure underlying Russian 
fisheries management and describes associated processes and practices, such as quota 
allocation, technical regulation and enforcement of fishery legislation. The book focuses attention 
on fisheries management at the federal level and in Russia's northern fishery basin, which is the 
largest fishery region in European Russia. Problems such as institutional conflict, alleged 
corruption and incomplete legislation on fisheries are discussed, as are the assets of scientific 
and technical expertise found in the country's Soviet legacy. Throughout the book, the 
performance of the Russian system for fisheries management is evaluated in relation to the 
requirements of a precautionary approach to fisheries, as set out in contemporary international 
law. 
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The article discusses the implementation of Russia's international fisheries agreements in the 
country's northern fishery basin, focusing in particular on the implementation activities undertaken 
by public authorities and target groups. In the post-Soviet period, three features stand out: the 
diffusion of management responsibility, the degeneration of implementation performance and the 
reduction in target compliance. The established fisheries management system has been 
challenged from different angles. A decline in implementation performance and target compliance 
has followed partly from the fact that the 'newcomers' are less fit for their tasks than the traditional 
agencies, and partly from confusion following unclear division of responsibility between 'new' and 
'old' management bodies. 
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The article gives a presentation of the management system for Russia's northern fishery basin. 
One main question is whether the management system itself, the criteria for quota distribution, 
and the actual quota distribution have changed since the Soviet period. The federal authorities 
have maintained control over the management system while the regional authorities have seen 
their responsibility increased. The principles for quota allocation have to some extent changed, 
but practice has not. The traditional principle of catch capacity has been an important criterion for 
quota allocation also in post-Soviet Russia. It was supplemented by several general political 
principles for fisheries management in 1995. Other criteria aimed at solving pressing political 
problems were introduced during the latter half of the 1990s. None of these principles are 
reflected in the actual quota distribution during the period 1995-1999. 
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We examine some of the main forms of stakeholder participation in fisheries management, 
present a New Zealand case study which tests some precepts about fishery management, 
examine some of the tradeoffs associated with these different approaches, and finally we 
consider what formats stakeholder involvement might evolve to. Our particular focus is on a test 
of the commercial stakeholder self-management model. It is concluded that the commercial 
model, as applied in New Zealand, has much potential to contribute to sustainable fisheries 
management. Rather than competing with the quota management system and individual 
transferable quotas, it is an essential and complementary management tool. 
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The South African boat-based linefishery is a multi-species fishery with participants broadly 
divided into commercial (approximately 3000 vessels) and recreational (at least 4000 vessels) 
components. Atractoscion aequidens is an important species which, owing to a migratory lifestyle, 
is targeted by commercial communities throughout its estimated 2000 km distribution along the 
eastern seaboard of southern Africa. The national government is responsible for the management 
of South Africa's marine resources; in the case of the linefishery this is effort-based, with limits on 
minimum size, daily bags, the number of commercial permits and to some extent operational 
area. Results from an age-structured model reveal that the South African geelbek stock is heavily 
depleted, and that long term biological sustainability would require an increase in the current 
minimum size limit and/or a daily bag limit for commercial fishers. Compliance with regulations 
and thus cooperation with the responsible management authority is also essential. Cooperative 
versus non-cooperative management of the South African A. aequidens stock is explored using 
game theoretic bio-economic modelling, which simulates the effects of alternative size limits and 
effort restrictions on two separate jurisdictions that compete for this common-pool resource. The 
large number of players (licensees) within the linefishery creates a costly situation in terms of 
facilitating cooperative management, in spite of the potential greater long term social and 
economic benefits that such management arrangements can yield. The distribution of the 
different life-history stages of geelbek among competing interests on the east coast of South 
Africa exacerbates the problem of facilitating cooperative management, because the short term 
private economic benefits of non-cooperation exceeds the long term overall economic benefits 
from cooperative management. 
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The development of the green sea urchin (Strongylocentrotus droebachiensis) fishery in British 
Columbia, Canada, is presented as an example of how a precautionary approach was applied to 
avert collapse of a developing invertebrate fishery and to rebuild towards a sustainable fishery. 
We consider four components: (1) identification of the appropriate spatial scales; (2) development 
of scientifically-supported management strategies; (3) consideration of uncertainties; and (4) 
collaborations amongst scientists, fishery managers, and stakeholders. The green sea urchin 
fishery in British Columbia has experienced three periods: a "developing" period during which 
effort and landings increased, but catch per unit of effort (CPUE) declined; a "crisis" period during 
which effort and landings peaked and CPUE reached a minimum; and a "rebuilding to 
sustainable" period during which landings and effort stabilised and CPUE increased. Passive 
management actions (minimum size limit, seasonal closures) were introduced at the beginning of 
the fishery, but were unable to limit exploitation. Subsequent to the crisis period, active 
management measures (large area closures, quotas, and an individual quota system) were 
implemented based on scientific studies and appear to have stabilised the fishery. The availability 
of fishing logbook information from the inception of the fishery and the development of positive 
relationships amongst all participants in the fishery were central elements of this rebuilding 
process. The long time series of logbook information provided sufficient data contrasts to use two 
surplus production modelling techniques to develop biological reference points for management 
regulations. The green sea urchin fishery is now a small but important, and apparently stable, 
component of the dive fisheries in British Columbia. 
 
Iglesias-Malvido, C., D. Garza-Gil, et al. (2000). How to define management systems: an 
application to European fisheries. CEMARE Misc. Publ. 48: 64-78. 
 
Keywords:  fishery management; rights; regulation 
  
Since there is the need to intervene in fisheries, from the position of economic theory, diverse 
types of regulation have been proposed and implemented. In some cases, the proposals have 
consisted of public intervention; in others market development has been suggested, while some 
people have supported management de-centralisation (or devolution) giving fishermen's groups 
more power of decision. These proposals have often been considered to be incompatible to each 
other, due to misunderstanding of the analysis of instruments in regard to the institutional 
framework in which the instruments are implemented. Or at least, the institutional framework has 
not been explicitly enough defined. This paper aims to define the institutional framework in order 
to separate the instruments from the form in which such instruments are defined and 
implemented. The authors call this form the regulating institution. The combination between 
instrument and regulating institution determines the features of a management system. From this 
conceptual scenario, the paper evaluates every main proposal of regulation from a theoretical 
point of view, taking into account the structure of rights and incentives promoted by each type of 
regulation. The authors finish by applying these concepts to the Common Fisheries Policy, and 
mainly to Spain, The United Kingdom and The Netherlands. 
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In the different proposals about fishing resources management systems there is a trend to 
consider that some incompatibilities exist between forms of management (public intervention or 
co-management) and the use of instruments based in creating market of fishing rights. In this 
paper, we will try to leave behind this incompatibility by means of a new concept of management 
system, which distinguishes accurately the instrument from the institutional framework under 
which the former is applied. We can see the usefulness of our concept in the European Union 



fisheries management. Although there is a common policy for all Member States, the way some 
countries have implemented the Community Regulations has changed the institutional framework 
which determines the fishermen's activity. The results of our analysis become more outstanding 
since The Green Paper on the Future of the Common Fisheries Policy emphasises the need to 
share with the fishermen the drawing-up of the fisheries policy. 
 
Iles, T. D. (2001). The origin of sub-allocation of fisheries quota at the International level. The 
recent history of the management of Bay of Fundy herring. Case studies on the allocation of 
transferable quota rights in fisheries. no. 411, pp. 58-74. FAO fisheries technical paper 2001. 
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Modern fisheries management, whenever it has been successful, is based on the process of the 
sub-allocation of a total allowable catch (TAC) among individual fishing interests, and this is so at 
both the international and national levels. A detailed account is given of the history of the Bay of 
Fundy herring (Clupea harengus) fisheries, which has played a crucial role in the origin and 
development of modern fisheries management on a world-wide basis based on the acceptance of 
jurisdictional extension and the use of the process of sub-allocation. The discussion, which deals 
with events from the early 1960s to the early 1980s, is divided into 2 parts. The first refers to 
agreement at the international level and the second details the internalization of the same issues 
within a country, namely Canada. 
 
Imeson, R. J., J. Van den Bergh, et al. (2002). Integrated models of fisheries management and 
policy. Environmental Modeling & Assessment 7(4): 259-271. 
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An overview of the structure and elements of integrated models aimed at studying fishery 
management policies using static and dynamic optimisation techniques is presented. Continuous 
and discrete time models are considered under both open-access and sole-owner settings. A 
variety of economic and biological processes that affect the fishery as a whole is examined. It 
turns out that overseeing important fish population characteristics such as metapopulation 
dynamics and multi-species interaction can lead to serious misrepresentation of the fishery and 
suboptimal controls. Adequate understanding of the economic conditions and considerations 
potentially affecting the fishermen is necessary to model their behaviour and address their 
concerns. Misrepresentation of these economic and biologic processes will have an impact on the 
success of management policies in attaining a sustainable fish population. 
 
Iyambo, A. (2000). Managing fisheries with rights in Namibia: A minister's perspective. Use of 
property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 142-150. FAO fisheries technical paper 2000. 
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A discussion is presented on some of the implications and results of rights-based management in 
the fisheries of Namibia, as seen from an explicitly political perspective. The following topics are 
covered: Building a fisheries management regime; Key elements in rights-based fisheries 
management in Namibia; Other issues associated with rights-based management; and, 
Performance of the Namibian fisheries management system. It is concluded that, for Namibia, 
rights-based fisheries management is the right way to manage fisheries. There are a number of 
very difficult problems associated with rights-based fisheries management, and therefore the 
appropriate form of rights-based management may vary widely, but any rights-based 
management system must have the essential elements of effectively limiting the fish that are 
taken, and who may take them. 
 
Jana, B. B. and S. Jana (2003). The Potential and Sustainability of Aquaculture in India. Journal 
of Applied Aquaculture 13(3-4): 283-314. 
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India is a very populous country with more than one billion people. In order to provide food for this 
growing population, serious environmental problems may result. Despite many benefits from the 
green, blue, and silver revolutions adopted in India, there has been much concern resulting from 
intensive agricultural practices that led to environmental problems in both terrestrial and aquatic 
ecosystems. Increasing demand for aquatic resources also caused inland fisheries to decrease 
over the past few decades. The location of aquaculture projects, landscape destruction, soil and 
water pollution by pond effluents, over-exploitation of important fish stocks, depletion in 
biodiversity, conflicts over agriculture and aquaculture among various stakeholder groups over 
resource and space allocation, and international fish trade controversies have threatened the 
long-term sustainability of fisheries and aquaculture industries. The subject of sustainable 
aquaculture has not been adequately projected in terms of current aquaculture practices aimed to 
boost a rural economy. This review briefly describes the key issues of aquaculture 
unsustainability in terms of intensive aquaculture, nutrient enrichment syndrome, soil and 
groundwater salinization, destruction of mangroves, loss of biodiversity, marine pollution and loss 
of fish stock, use of aquachemicals and therapeutics, hormone residues, etc. The strategies for 
sustainability have been highlighted with respect to rice-cum-fish culture, carp polyculture, 
integrated farming with livestock, rural aquaculture, intensification of small farms, wastewater-fed 
aquaculture, crop rotation, probiotics, feed quality, socioeconomic considerations, environmental 
regulations and fisheries acts, transboundary aquatic ecosystems, impact of alien species, ethical 
aspects of intensive aquaculture, responsible fisheries, and environmental impact assessment. A 
suggested model outlines the feedback mechanisms for achieving long-term sustainability 
through improved farm management practices, integrated farming, use of selective 
aquachemicals and probiotics, conservation of natural resources, regulatory mechanism, and 
policy instruments. 
 
Japp, D. W. (2001). The allocation of harvesting rights in the South Africa hake fishery. Case 
studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 118-135. FAO 
fisheries technical paper 2001. 
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Following a brief account of the hake (Merluccius spp) fishery in South Africa, an examination is 
made of the nature of harvesting rights for hake. The method of allocation, the results of the 
application process and the appeals process are described. 
 
Jarrett, A. (2000). Property rights in Australia's northern prawn fishery - an industry perspective. 
Use of property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 274-275. FAO fisheries technical paper 2000. 
 
Keywords: property rights; fishery management 
  
A brief discussion is presented on fisheries management and property rights in Australia, 
considering in particular the Northern Prawn Fishery (NPF) and the role played by industry in the 
management process. It is believed that the NFP experience is a good example of how secure 
property-rights result in greater awareness by industry of sustainability issues in relation to target 
and non-target species and the marine ecosystem in general. The NFP industry has greater 
ownership over management direction and decisions and is now working in partnership with 
managers, environmentalists and other user groups to protect both the marine environment and 
their fishing property rights. 
 
Jarrett, A. E. (2001). Changes in fleet capacity and ownership of harvesting rights in Australia's 
northern prawn fishery. Case studies on the effects of transferable fishing rights on fleet capacity 
and concentration of quota ownership. no. 412, pp. 98-111. [FAO Fish. Tech. Pap.]. 2001. 
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A discussion is presented on the introduction of individual transferable fishing rights as a 
management strategy in the Australian northern prawn fishery. Following an examination of the 
nature of the harvesting right, the measurement of fleet capacity and the concentration of 
ownership are discussed. 
 
Jarrett, A. E. (2001). Initial allocation of unitisation (boat/engine units) as harvesting rights in 
Australia's northern prawn fishery. Case studies on the allocation of transferable quota rights in 
fisheries. no. 411, pp. 202-211. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following an overview of the northern prawn fishery of Australia and its development, an 
examination is made of the nature of the harvesting right. The method of allocation is described, 
considering policy objectives, the process used for determining allocation and the allocation 
method chosen. Data used in the allocation process are outlined, and details given regarding the 
appeals process. An evaluation is also made of the initial allocation. 
 
Jentoft, S. (2004). Institutions in fisheries: what they are, what they do, and how they change. 
Marine Policy 28(2): 137-149. 
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'Institution' is a concept with many definitions and interpretations. Yet it is a key concept in the 
fisheries management discourse, as it is through institutions that management systems work. 
Hence the efficacy of fisheries management is largely a question of institutional design and 
dynamics. In this paper, I argue that we need to clarify what we mean by institutions, what 
functions they have, and how they develop over time. How we perceive institutions determines 
what we can and must do in order to make management systems operate more effectively, as our 
perspectives define the range of options for intervention in the management process. Drawing on 
classical and modern social science literature, I claim that we need a broader concept of 
institutions than is currently in fashion among fisheries social scientists inspired by rational 
choice. We need a concept that includes the social and cultural underpinnings of management 
systems and one that captures the social processes and governance mechanisms that are 
essential to fisheries management in the broadest sense. If not, our visions of the challenges that 
fisheries management represents, and what needs to be done in order to make fisheries more 
sustainable, become too restricted to make any long-term impact. 
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Fisheries management is typically "rich" in rules and regulations. Not only is there a constant 
supply of new rules as fishing practices change, resource crises occur and government ambitions 
rise, but there is also a frequent demand for rules from users who are affected by these changes. 
The standard response to these demands is more fine-tuned rules, improved enforcement and 
stricter sanctions. The outcome of this 'dialectic' is a management system that is hard to keep 
track of, difficult to oversee, and easy to beat. This is the vicious circle of fisheries management 
rule making, resulting in a plummeting of legitimacy and soaring costs of administration and 
enforcement. Is fisheries management, then, deemed to stay "rich" in rules--keeping, as it were, 
managers and users hostage to a process of continuous regulatory growth? Or are there ways of 
breaking this vicious circle of rules begetting rules? This paper describes the Norwegian 
experience with fisheries management rule production, the processes behind it and the attempts 
that have been launched to trim it down. As will be made clear, the system is conceived as 
extremely complex, both by fishermen who argue that they sometimes violate rules they never 
knew existed, and by bureaucrats and fishermen's representatives who would prefer a leaner, 
easy-to-administer, system. 
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Zealand's fishing quota system. Journal of Shanghai Fisheries University/Shanghai Shuichan 
Daxue Xuebao 12(3): 255-259. 
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Currently, the input control fisheries measures cannot meet the demand of fisheries 
management. Some fisheries developed countries introduced the management systems with 
output control at the core and the theory of the property law in their fisheries management. 
Among these, fisheries management systems in New Zealand and Iceland are typical, and New 
Zealand is the first country which introduced quota management system in multi-species 
fisheries. In line with the current situation of New Zealand fisheries, the related historical 
background, the transition of its fisheries management and the current quota management 
system, analyses were carried out on the legal characteristic of the quota right and its role to the 
success of the quota management system, with the knowledge of the property law. At last, some 
proposals were advanced that in order to conserve and manage the fisheries resources in China 
better it is necessary to define clearly the legal characteristics and the context of the rights to 
relate to the utilization of fisheries, to establish and improve the property right system in fisheries 
resources, and enhance the fundamental role of market mechanism in fisheries resources 
management. 
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This paper initially analyses the characteristics of the fishery resources in the East China Sea and 
the Yellow Sea, their utilization, and the impact of the United Nations Convention on the Law of 
the Sea (UNCLOS) on their conservation and exploitation. Then in line with UNCLOS and other 
related international fishery laws and regulations, the paper discusses the necessity, the possible 
patterns, and the main challenges for the joint conservation and exploitation of the fishery 
resources. Finally, proposals are put forward for the cooperation of all concerned countries in the 
conservation of the fishery resources. 
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Fishery resources are a vital source of food and make valuable economic contributions to the 
local communities involved in fishery activities along the 850 km stretch of the Tanzania coastline 
and numerous islands. Small-scale artisanal fishery accounts for the majority of fish catch 
produced by more than 43 000 fishermen in the country, mainly operating in shallow waters within 
the continental shelf, using traditional fishing vessels including small boats, dhows, canoes, 
outrigger canoes and dinghys. Various fishing techniques are applied using uncomplicated 
passive fishing gears such as basket traps, fence traps, nets as well as different hook and line 
techniques. Species composition and size of the fish varies with gear type and location. More 
than 500 species of fish are utilized for food with reef fishes being the most important category 
including emperors, snappers, sweetlips, parrotfish, surgeonfish, rabbitfish, groupers and 
goatfish. Most of the fish products are used for subsistence purposes. However, some are 
exported. Destructive fishing methods such as drag nets and dynamite fishing pose a serious 
problem as they destroy important habitats for fish and other organisms, and there is a long-term 
trend of overharvested fishery resources. However, fishing pressure varies within the country as 
fishery resources are utilized in a sustainable manner in some areas. For this report more than 
340 references about Tanzanian fishery and fish ecology were covered. There are many gaps in 
terms of information needed for successful fishery management regarding both basic and applied 
research. Most research results have been presented as grey literature (57%) with limited 
distribution; only one-fifth were scientific publications in international journals.  
 
Johnson, R. (2003). Fisheries: managing property rights. AERU Discussion Paper. 150: 5-10. 



 
Keywords: fishery management; legislation; property rights; quotas;   
  
This paper discusses what the theory of property rights might suggest for common resources 
such as fisheries, and outlines the legislative basis of the Quota Management System in New 
Zealand fisheries. It goes on to discuss the ongoing management of the allocated property rights 
(quotas) and what can be achieved by the system. 
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This book explains the use, and evaluates the effectiveness, of individual quotas in fisheries on 
Canada's Pacific coast through case studies of each fishery where individual quotas have been 
implemented. In each case (with the exception of the herring spawn-on-kelp fishery, which started 
under a form of IQ management), the introduction of stronger property rights which might lead to 
an improvement or deterioration in the management of the fishery by gauging conservation, 
economic viability, and working conditions before and after the introduction of quotas, is 
evaluated. To conclude, the main criticisms of individual quota systems are also evaluated, the 
relevance of these criticisms for fisheries on the Pacific coast of Canada is assessed, and some 
policy recommendations are given. 
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The catch of skipjack, yellowfin, bigeye, albacore and bluefin tuna accounts for about five percent 
of the world production of marine fish, but it represents a much higher proportion of the total value 
of the catch. With the exception of skipjack, most stocks of tuna are nearly fully exploited or 
overexploited. As the number and efficiency of vessels that harvest tuna increases, there is a 
growing concern on the part of nations and international tuna bodies that it will become 
increasingly difficult to implement and sustain effective conservation measures for tunas. As a 
consequence, most of the tuna bodies have initiated steps to evaluate the needs and means of 
limiting the capacity of the vessels in the fisheries with which they are concerned. Because of 
severe economic problems associated with excess fishing capacity, the fishing industry has 
initiated its own programmes to limit the capacity for purse-seine and longline fleets. Reasonably 
good catch statistics for tuna are available for most fisheries, but corresponding information on 
the numbers and characteristics of tuna vessels is frequently not. For one of the areas where 
information is available (the eastern Pacific) results of Data Envelopment Analysis suggest that 
the fleet of purse-seine vessels in the area could be reduced significantly without a corresponding 
reduction in the catch. So far, there has been very limited action taken by the fishery bodies to 
control the fishing capacity. The tuna fishery bodies must work together, and with FAO to resolve 
the problem of tuna fishing capacity. They also need to address the issues related to common 
property resources and property-rights based management, the allocation of catches and fleet 
capacities among participants, the rights of access on the high seas, the authority for regional 
tuna organizations to deal with some of these matters. 
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This paper aims to analyze a fisheries co-management regime in Brazil. The Forum of the Patos 
Lagoon, a collaborative partnership among communities, governmental and non-governmental 
organizations, was established to move fisheries management toward a negotiation-style decision 
processes. We find that while many successes are evident including the delegation of decision 



power, greater protection of artisanal fisheries, and greater legitimacy assigned the Forum as a 
decision-making body, several problems remain. These include conflicting institutional 
arrangements; minimal recognition of local fishers' interests as concerns rules established; and 
less than optimal participation of fishers in the Forum. The paper closes with multiple suggestions 
for improvements of this co-management regime. 
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artisanal fisheries management in the estuary of Patos Lagoon. Marine Policy 26(3): 179-196. 
 
Keywords: management; artisanal fisheries 
  
This paper analyzes the problem of fit of environmental institutions to the conservation of fisheries 
CPRs and the maintenance of artisanal fisheries in the estuary of Patos Lagoon, southern Brazil. 
The analysis identified problems with the definition of boundaries and rights to fisheries resources 
and incongruities between rules and local environmental/resource conditions which can affect the 
sustainability of artisanal fisheries. The driving forces of misfits showed to be associated to 
internal and external factors including the weak and changeable institutional arrangements, socio-
economic conditions, the regime structure of governance, and individual stewardship for 
resources. 
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Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 303-306. FAO fisheries technical paper 2000. 
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A discussion is presented on community-based fisheries management in Samoa, outlining the 
fisheries extension process in the villages. The use of village by-laws in marine conservation and 
fisheries management is examined and a brief outline given of management appraisal and the 
assessment process. The community-based Fisheries Management Programme attracts 
considerable interest from new coastal village communities and the waiting list is increasing 
because of word-of-mouth support from existing participants. The success of community-based 
management in Samoa is also evidenced by the growing interest by other islands around the 
Pacific. It is concluded that the major long-term benefit of community-based fisheries 
management is the sustainability of inshore fisheries resources and the marine environment 
through community action. The Samoan programme promotes the reinstatement of customary 
marine tenure and tradition-based controls on fishing. 
 
Kamara, A. B. (2001). The concept of property rights and common-pool resources: An economic 
perspective for analysing sustainable use. ACP-EU Fisheries Research Intiative - Proceedings of 
the INCO-DEV International Workshop on policy options for the sustainable use of coral reefs and 
associated ecosystems. no. 10, pp. 123-128. 
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The growing concern currently attached to environmental policy issues is largely engendered by 
the practical problems encountered in natural resource management, and lessons learned from 
the diverse parts of the world. Previous experiences have led to the adoption of an integrated and 
interdisciplinary approach to resource management, involving experts from various fields, notably 
biologists, economists and social scientists. As the long focus on traditional methods of resource 
improvements such as stimulating growth through biotechnological methods and assessing 
technical options employed in resource exploitation do not seem to be effectively delivering the 
goods, the relevance of social organisation and management institutions are gradually being 
acknowledged for a complementary role in the search for solutions for efficient and sustainable 
resource management. Specifically, the reorientation focuses on the role of property rights -the 
system of duties and obligations, rules and regulations, and mechanisms of sanctioning that 
determine the access to natural resources -as being crucial for sustainable management. While 
various scholars repeatedly highlight the issue, a comprehensive synthesis of these concepts for 



easing interdisciplinary work, especially on coastal resources, is still very limited. As a theoretical 
framework, the paper attempts to disentangle the inter-linkages between the basic concepts 
(particularly property rights) that form the precepts of the theories that underscore the principles 
and social dynamics of natural resource management. This is then related to marine resources 
especially coral reefs, taking their specific attributes into consideration which make certain forms 
of property rights generally appropriate, and the typical problems that are associated with their 
implementation. Key issues arising from property rights theory that are relevant for analysing the 
sustainable use of coral reefs and associated coastal resources are then highlighted and 
recommendations made. 
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The present paper deals with a ratio-dependent prey-predator model with selective harvesting of 
prey species only. A regulatory agency controls exploitation by imposing a tax per unit biomass of 
the prey species. The objective is to maximize the monetary social benefit as well as 
conservation of the ecosystem. 
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The rising global concern about utilization of the resources and their proportional decline and 
decrease, raises serious problems both internationally and in individual fishing nations. The 
importance of fishery management is now graduatlly recognized, not only be fishermen and 
managers, but also by consumers who are the final beneficiaries of those resources. Changes in 
fishery management and changes in methods of stock management are discussed. Errors in 
stock management and risk of stock collapse, and the direction of future fishery management are 
also covered. ITQs (and TAC and IQs) are one option for fishery management measures, but 
they do not appear to be able to fulfill proper management by themselves because of the 
shortage of measures to avoid the effects of the discard of small fish, or the proper compensatory 
or mitigation mechanisms needed, in cases of depleted fish stocks. 
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While the size of the world's fishing catch remains at a constant level, current fishing practices are 
placing increasing pressure on stocks, and in turn threatening the communities which rely on 
them. This work examines the role of international law in dealing with this crisis in world fisheries, 
discussing the principles of marine living resource management found in contemporary 
international law, and analysing the means by which those principles are implemented. The study 
is focused around the two principal approaches to fisheries management: the first based upon 
maximising the yield of particular stocks, and reflected in the content of the 1982 United Nations 
Convention on the Law of the Sea; and the second founded on the precautionary approach and 
the associated notion of risk assessment, which encourage taking into account the management 
of the entire ecosystem. The author explores the legal bases of these different approaches and 
charts their development in international law. The work makes a comparative analysis of the two 
systems with reference to two international conventions, operating in analogous polar 
environments: the Bering Sea `Doughnut Hole' Convention, designed to preserve the pollock 
stock in the central area of the Bering Sea; and the Convention for the Conservation of Antarctic 
Marine Living Resources (CCAMLR), designed to manage all the elements of the marine 
ecosystem of the Southern Ocean. The author concludes with a discussion of the difficulties 



common to both approaches in the area of compliance, and proposes a number of mechanisms 
by which the management of stocks could be improved. 
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Commercial fisheries management in Australia and New Zealand is increasingly based on better 
definition of the rights and responsibilities of resource users. At the same time recreational fishers 
are claiming a greater share of resources largely based on perceptions of superior economic 
returns to the community from their activities. The basis of the conflict between traditional, 
recreational and commercial resource users is moving from physical competition for fish to 
economic and legal arguments over social priorities. Advantages and disadvantages of increased 
use of property rights in resource allocation are investigated. It is argued that the recreational 
sector needs better definition of its claim for priority access to resources. 
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Conflict between recreational and commercial fishers over access to fisheries resources in 
inshore Victorian waters intensified through the 1980s and 1990s. In response to pressure from 
angling bodies, the government of Victoria commissioned a co-management approach to review 
fish resource use in nine of Victoria's bays and inlets and to recommend action. The Council 
concluded that environmental degradation posed a far more serious threat to long-term resource 
security for both recreational and commercial fishers than the effects of fishing by both sectors. It 
recommended that there be no short-term re-allocation of resources between the two sectors. 
Acceptance of the recommendations by both commercial and recreational sectors endorsed the 
Victorian co-management model for inshore fisheries conflict resolution and resource allocation.  
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In the absence of agreed evaluation the history of recreational fishing is reviewed and the 
ecological, economic and social issues that impact value are discussed. It is argued that the 
broad spectrum of reasons why individuals value recreational fishing and the differences in the 
perceptions of participants make it difficult, if not impossible, to derive any single measure of 
value. Individuals frequently attach great value to recreational fishing but the reasons that 
underpin this evaluation are often idiosyncratic and even vary with time for each individual. The 
lack of agreed definition of value makes it difficult for anglers collectively to assert rights to the 
resource and justify allocation and management priority. 
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Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 99-117. FAO 
fisheries technical paper 2001. 
 
Keywords: quota; allocation; policy 
  
Following a brief account of the US red snapper (Lutjanus campechanus) fishery in the Gulf of 
Mexico and the nature of harvesting rights, details are given of the initial method of quota 
allocations used. Policy objectives, the process used in determining the allocation, and the 
allocation method chosen are described. Data requirements and computational method are 
outlined and the appeals process detailed. Administration of the allocation process is also 
discussed briefly. 
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Visualization is a very potent tool in the provision of decision support in fisheries information 
systems. Fisheries management involves distinct groups of participants with a common purpose 
but different perspectives on strategies to be pursued and the information required for effective 
management. This paper discusses the visualization capabilities of FishCAM2000 (FC), which is 
a computer-based integrated information system for fisheries management and marine 
environmental monitoring. The design of FC is modular, and comprises a real-time, on-board data 
capture component, resource management, and analysis modules for fishermen, regional and 
national fishery managers, plus modeling and analysis toolkits for scientists involved in longer-
term stock prediction. In developing FC, particular attention has been paid to structuring the 
system's architecture so that a range of visual spatiotemporal graphics can be produced by all 
groups of users. It is also necessary to link the base data set derived from the mandatory logbook 
data to other marine data sets for biotic and abiotic variables to enable multivariate modeling and 
analysis of the marine environment. The visualization capabilities of FC are an integral part of all 
the analytical functions. 
 
Keyworduan, Z. (2003). Sino-Japanese joint fishery management in the East China Sea. Marine 
Policy 27(2): 125-142. 
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This article deals with Sino-Japanese fishery relations from the 1950s to date. It first reviews the 
early efforts made by both sides, and stresses the importance of new legal and environmental 
challenges which affected the Sino-Japanese joint fishery regime and which required the two 
countries to make a new arrangement accordingly. The new bilateral fishery agreement is 
assessed and the remaining issues are analysed. Finally, it is pointed out that the joint fishery 
regime is a first step for the necessary regional cooperation in fishery management towards 
sustainability. 
 
Kidd, D. (2000). A minister's perspective on managing New Zealand fisheries. Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 136-141. FAO fisheries technical paper 2000. 
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A historical account is given the management of the New Zealand fisheries, describing in 
particular the development of the Quota Management System (QMS). The core feature of the 
QMS was the total allowable catch, which was in turn subdivided into individual transferable 
quotas held by individual fishers and companies. 
 
Kingsley, M. C. S. (2002). Food for thought. ITQs and the economics of high-grading. ICES 
Journal of Marine Science 59(4): 649. 
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Individual Transferable Quota (ITQ) are now used as a management tool in many fisheries. ITQ 
permit and individual the freedom to allocate resources so as to maximize net return within an 
individual constraint on catch. The duration of fishing opportunity, and the incentive that results is 
to conserve time; under this constraint, resources would be differently, and perhaps less 
efficiently, allocated. However, as ITQ impose instead an incentive to conserve quota units they 
might be expected to increase the reward from discarding low-value catches. 
 
Kitti, M., M. Lindroos, et al. (2002). Optimal harvesting of the Norwegian spring-spawning 



herring: Variable versus fixed harvesting strategies. Environmental Modeling & Assessment 7(1): 
47-55. 
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In this paper we study optimal harvesting of the Norwegian spring-spawning herring stock. The 
biological model is described by a discrete time age-structured model. The optimal harvesting 
patterns are studied numerically and the results show that when using a linear cost function and 
constant price in the optimisation model, the optimal harvesting pattern is pulse fishing. However, 
optimal constant fishing effort gives only slightly lower profit. Moreover, when price is made 
responsive to harvest the optimal harvesting strategy is substantially smoothed. 
 
Kleinschmidt, H., W. H. H. Sauer, et al. (2002). Fisheries transformation in the post-apatheid 
South Africa: The importance of social agenda in fisheries management. Southern African Marine 
Science Symposium (SAMSS 2002): Currents Coasts Communities. vp. 2002. 
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In 1998, the national Department of Environmental Affairs and Tourism in South Africa 
promulgated the Marine Living Resources Act (MLRA) which provides broad policy guidelines on 
fisheries management, access rights, transformation and empowerment issues. The MLRA did 
not clearly define the implementation criteria for these concepts but simply required the state to 
orestructure the fisheries industry to address historical imbalances and to achieve equity in all 
branches of the fishing industryo. A series of management interventions with profound economic, 
legal and political consequences were embarked upon without an adequate outcomes. Initial 
attempts at redistribution of fishing rights resulted in litigation, controversy, appeals and a fishing 
industry in crisis. An entirely new management system was required which incorporated legal, 
social, and economic discipline of fisheries management. Reallocation of marine resources, for 
political reasons, had to precede this new management framework. A revised process for 
allocation was designed, moving from an annual allocation of fishing rights to allocating medium-
term 4-year fishing rights in 2002. This allocation was supported by a legal framework, economic 
information and outsourced administration. Medium-term rights now exist in the commercially 
most important fisheries establishing the industry and allowing the department of Marine and 
Coastal Management to complete and implement its new management plan. 
 
Klinck, J. M., E. N. Powell, et al. (2001). A fisheries model for managing the oyster fishery 
during times of disease. Journal of Shellfish Research 20(3): 977-989. 
 
Keywords: allocation; model; management 
  
Setting the yearly allocation for a fished stock is always an uncertain endeavor. Populations 
suffering significant mortality from disease require particularly careful management. Disease 
mortality is not a standard component of fisheries models, however. Here, we develop a model 
for the management of fished oyster populations in which disease mortality is a controlling 
influence. The model requires a quantitative estimate of abundance by size class, some 
knowledge about growth rates to establish the size range recruiting into the fishery, and an 
estimate of the anticipated natural mortality rate. The latter is of considerable consequence 
because small changes in mortality rate effect large changes in predicted outcomes. The model 
permits investigation of scenarios that include a range of allocations, timing of fishing seasons, 
variation in fishing efforts within seasons to establish a preferred harvest level, variations in the 
distribution of fishing among beds to minimize overharvesting of disease-affected beds (area 
management), and rebuilding plans to increase total stock abundance after epizootic mortality or 
periods of overharvesting. The model is sufficiently general that it can be applied to any 
commercial shellfish species. Simulations show that appropriate timing of the fishing season with 
respect to the timing of disease mortality can more than double the yearly allocation to the 
fishery. Some harvested animals would otherwise have died from disease. Besides disease, the 
other model parameter that most affects simulation outcome is the abundance of submarket-size 
oysters that can be expected to recruit to the fishery in the simulated year. Population stability is 
strongly determined by the number of recruits available to replace the deaths that decimate the 



market-size population each year. The number of recruits is a function of survivorship in previous 
years, but also the anticipated growth rate that defines the size range of oysters at the beginning 
of the fishing year that can be expected to recruit to the fishery. This modeling exercise points to 
the critical need to understand population dynamics and survival of size classes below market 
size that are not often the targets of investigatory activities. 
 
Koeller, P. (2003). The lighter side of reference points. Fisheries Research 62(1): 1-6. 
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Applied fisheries science is currently undergoing a fundamental philosophical self-examination. 
This is due to some spectacular local failures in fish stock management in the recent past, and 
major international initiatives (ecosystem-based fisheries management, codes of conduct and the 
precautionary approach) which require interpretation and implementation. There is no shortage of 
responses to the call for a new collection of fish stock assessment and management systems 
(paradigm), often in the form of philosophical papers in the sections of scientific journals 
dedicated to such treatments. In this paper I offer some opinions on the opinions, viewpoints and 
perspectives which have gained attention over the last few years. It is a practitioner's opinion. 
Fish stock assessment should be modeled after medical practice in which the stock is the patient, 
the biologist is the doctor, and the fishery is the sustainable disease. 
 
Kurien, J. (2000). Community property rights: Re-establishing them for a secure future for small-
scale fisheries. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 288-294. FAO fisheries technical paper 2000. 
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Community property rights in fisheries are discussed, examining steps made in the State of 
Kerala, India, to strive towards this goal. Kerala State has a coastline of 600 km along the 
Arabian Sea; participants of the small-scale fishery have always been rooted in the community. At 
an operational level, the community property rights in Kerala should be organized at the level of 
the lowest constitutionally-valid administrative unit of governance; this is at the village level and is 
a feature common to many Asia-Pacific nations. Markets, the role of the State and barriers to 
implementation of community property rights and co-management of the fishery resources are 
also discussed. 
 
Kwiatkowska, B. (2001). The Australia and New Zealand v Japan Southern Bluefin Tuna* 
(Jurisdiction and Admissibility) Award of the First Law of the Sea Convention Annex VII Arbitral 
Tribunal. International Journal of Marine and Coastal Law 16(2): 239-294. 
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The Southern Bluefin Tuna (Jurisdiction and Admissibility) Award of 4 August 2000 marked the 
first instance of the application of compulsory arbitration under Part XV, Section 2 of the 1982 UN 
Law of the Sea Convention and of the exercise by the Annex VII Tribunal of la competence de la 
competence pursuant to Article 288(4) over the merits of the instant dispute. The 72-paragraph 
Award is a decision of pronounced procedural complexity and significant multifaceted impacts of 
which appreciation requires an in-depth acquaintance with procedural issues of peaceful 
settlement of disputes in general and the-law-of-the-sea-related disputes in particular. Therefore, 
the article surveys first the establishment of and the course of proceedings before the five-
member Annex VII Arbitral Tribunal, presided over by the immediate former ICJ President, Judge 
Stephen M. Schwebel, and also comprising Judges Keith, Yamada, Feliciano and Tresselt. 
Subsequently, the wide range of specific paramount questions and answers of the Tribunal are 
scrutinised against the background of arguments advanced by the applicants (Australia and New 
Zealand) and the respondent (Japan) during both written and oral pleadings, including in reliance 
on the extensive ICJ jurisprudence and treaty practice concerned. On this basis, the article turns 
to an appraisal of the impacts of the Arbitral Tribunal's paramount holdings and its resultant 
dismissal of jurisdiction with the scrupulous regard for the fundamental principle of consensuality. 



Amongst such direct impacts as between the parties to the instant case, the inducements 
provided by the Award to reach a successful settlement in the future are of particular importance. 
The Award's indirect impacts concern exposition of the paramount doctrine of parallelism 
between the umbrella UN Convention and many compatible (fisheries, environmental and other) 
treaties, as well as of multifaceted, both substantial and procedural effects of that parallelism. All 
those contributions will importantly guide other courts and tribunals seised in the future under the 
Convention's Part XV, Section 2. 
 
Larkin, S., G. Sylvia, et al. (2003). Portfolio analysis for optimal seafood product diversification 
and resource management. Journal of Agricultural and Resource Economics 28(2): 252-271. 
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Future harvests from commercial fish stocks are unlikely to increase substantially due to 
biological and regulatory constraints. Developing alternative sets of processed seafood products 
is one strategy for increasing welfare while managing the risks inherent in a variable and 
renewable natural resource. To quantify the risk-benefit trade-offs of alternative strategies, a 
portfolio decision framework is embedded into a multi-period bioeconomic model. The model is 
used to generate an efficient portfolio frontier to estimate possible rent dissipation from status quo 
management. Frontiers are also generated for seafood processors and brokers. Implications for 
the different industry agents are discussed. 
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This paper demonstrates how additional rents are generated in a fishery characterized by 
intraseasonal variation in fish characteristics, including size, condition, and composition. Based 
on an expanded conceptual model of the optimal harvest rule, fish characteristics affect pre and 
post harvest production yields and output prices. A dynamic empirical model, which uses a 
system of quality characteristics and an hedonic equation, illustrates the complex relationships 
and management choices associated with internalizing seafood quality characteristics in a hake 
fishery. The model retains the regulated open access management system, but controls 
intertemporal and intersectoral quotas, production portfolios, and total allowable catch. Results 
demonstrate that including revenue-side effects from internalizing fish quality can generate 
significantly greater rents and reduce the relative benefits of increased production yields. If 
excluded, bioeconomic models can underestimate the level of regulatory rent dissipation and 
overemphasize management objectives such as full utilization, which could misdirect processing 
decisions and result in a suboptimal resource management plan. Implications for data collection, 
multidisciplinary analysis, and improvements in marine resource management are discussed. 
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The main purpose of the meeting was to clarify the possible implications of revisions to the CFP 
to be introduced in 2003. The point of departure for the discussions was the EC DG Fish Green 
paper. It was quite clear that DG Fish has not yet established a firm policy beyond the Green 
Paper on the EC proposal for a new CFP. It became clear during the discussions that the content 
of the multiannual strategy was not clarified internally, actually to the point that there was different 
opinions among DG officials of the interpretation of a multiannual policy. John Farnell were of the 
opinion that this implies a fixed TAC for several years, while their colleagues share the ICES view 
that this is a fixed mortality rate policy thereby allowing varying TAC between years depending on 
variations on annual recruitment. 
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Organisations. p. 25. 2001. 
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ICES was represented by the Chair of ACFM (Tore Jakobsen, Norway) and the Fisheries Adviser 
(Hans Lassen). IBSFC agreed TACs for 2002 for cod, herring, sprat and salmon. Two other main 
topics on the agenda were 1) Establishment of a tong term management strategy for Baltic 
herring and 2) establishment of a cod rebuilding plan for eastern Baltic Cod. The background for 
these discussions and for setting TACs were several: ICES advice from June 2001, changes of 
the IBSFC fishing rules adopted in March 2001 (adoption of the BACOMA window), the results of 
the IBSFC working group on long term management strategy for herring (that met in June 2001) 
and an IBSFC expert meeting in Brussels 20-24 August that in details investigated how the 
changes in the fishing rules would affect the medium term projections of the cod stocks in the 
Baltic. This latter meeting was part of the work towards establishing a cod stock rebuilding plan. 
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management of shared fishery resources. Dissertation Abstracts International Part A: Humanities 
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This dissertation studies the management of sequential fisheries. The study provides policy 
recommendations and comparisons between existing regulations and the recommendations of 
economic theory. The first chapter investigates optimal management of the northern Baltic 
salmon fishery under the assumption that a single authority controls the fishery. The study 
provides a bioeconomic model of a sequential fishery that takes into account the simultaneous 
harvest of wild and reared fish. The study assesses the optimal harvest allocation between the 
commercial offshore, inshore, and estuary fisheries, and the recreational river fishery that 
sequentially harvest the salmon stock. The solution is restricted to spawning stocks sufficient to 
preserve the wild salmon. The study proposes a harvest allocation that substantially improves the 
economic performance of the fishery over the current regulatory system. The second chapter 
addresses cooperative and non- cooperative harvesting in a sequential fishery characterized by 
stochastic fluctuations in stock recruitment. Two fleets, controlled by separate authorities, harvest 
in a stochastic interception fishery. Cooperative management is analyzed as a non- cooperative 
game, where deviations from cooperative harvesting are deterred by the threat of harvesting at 
non-cooperative levels for a fixed number of periods whenever the initial stock falls below a 
trigger level. An empirical example based on data for the northern Baltic salmon fishery illustrates 
the sequential harvesting game. Cooperative harvesting yields participants substantial gains in 
terms of expected payoffs. The greatest gains accrue to the fleet harvesting the spawning stock, 
the actions of which are not observed by the competitor. An explanation for the prevalence of fish 
wars is provided in that even if a cooperative agreement is reached, shocks in recruitment trigger 
phases of non-cooperative harvesting. Further, the cooperative solution can only be maintained 
when stock uncertainty is not too prevalent. The third chapter provides an empirical analysis of 
regulation in the North Pacific halibut fishery, one of the fisheries with the longest regulatory 
history. The study investigates how the regulator's objectives comply with the economists' ideal of 
discounted rent maximization. Based on data for the halibut fishery, the study estimates the 
parameters of the objective function of a regulator who solves a stochastic dynamic optimization 
problem. The study uses the data based empirical likelihood technique suggested by Qin and 
Lawless (1994) and Mittelhammer, Judge, and Miller (2000), and compares the results to 
traditional method of moments estimates. The data based method readily lends itself to 
estimating stochastic Euler equations and problems where data are limited, prevalent in resource 
management problems. 
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We develop a bioeconomic model of the northern Baltic salmon fishery that takes into account the 



simultaneous harvest of wild and reared salmon. We assess the optimal harvest allocation 
between the commercial offshore, inshore, and estuary fisheries, and the recreational river fishery 
that sequentially harvest the salmon stock. We restrict the solution to spawning stocks sufficient 
to preserve the wild salmon. Empirical results suggest closure of the offshore and inshore 
fisheries. Optimal management enhances the wild stock, and results in substantial economic 
gains to the fishery. Current fishery regulation improves the performance of the fishery over open 
access, but fails to utilize the full productive potential of the resource. 
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We examine cooperative harvesting in a sequential fishery with stochastic shocks in recruitment. 
Two fleets harvest in a stochastic interception fishery. We analyze cooperative management as a 
non-cooperative game, where deviations from cooperative harvesting are deterred by the threat 
of harvesting at non-cooperative levels for a fixed number of periods whenever the initial stock 
falls below a trigger level. We illustrate the sequential harvesting game with an application to the 
Northern Baltic salmon fishery. Cooperative harvesting yields participants substantial gains in 
terms of expected payoffs. The greatest gains accrue to the fleet harvesting the spawning stock, 
the actions of which are not observed by the competitor. An explanation for the prevalence of fish 
wars is provided: even if a cooperative agreement is reached, shocks in recruitment trigger 
phases of non-cooperative harvesting. Further, the cooperative solution can only be maintained 
when stock uncertainty is not too prevalent. 
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The aim of this work is to study the factors that influence nominal fishing effort in the Bay of Seine 
fishing fleets. The nominal fishing effort of a fishing vessel is modeled gear by gear according to 
the data of a 1991 investigation on practical fishing methods.These analyses give results on the 
influence of vessel characteristics and fishing strategy on the fishing effort. The role of both 
vessel characteristics and crew size are highlighted. The influence of the use of multiple gears on 
monthly nominal fishing effort per gear is quantified. The differences between fixed and mobile 
gears are shown, especially the fact that the amount of gear used depends on fishing strategy for 
fixed gears and fishing time depends on vessel size for mobile gears. These results are then 
discussed with regard to managing fishing effort. We conclude that management measures must 
be different for fixed and mobile gears and must take into account adaptability of the fishermen. 
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A discussion is presented on recreational fishing and effects on small-scale fisheries. Although 
the issue of access alienation has cropped up in some of the Eastern fisheries, Western small-
scale fisheries are facing a major assault on their abilities to access fish resources, primarily due 
to the increasingly influential recreational angling (sport fishing) sector. For many of the small 
fishing communities, the debate over property rights has assumed greater validity as they seek to 
preserve their way of life and their ability to earn a living. The rise of recreational catches has 
been driven by a mix of technology and increased leisure time. More reliable outboard engines, 
cheaper fish finders and the advent of cheap Global Positioning System devices have put 
commercial-sector fishing power into the hands of millions of anglers. Many of the fishing 
communities facing recreational fishing pressures are seeking greater security of access. The 
need for innovative ways of designing rights-based systems that work for, and not against, fishing 
communities is discussed briefly. 
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Details are given of an FAO legal study, being conducted with the following objectives: 1) define 
the concepts and terms used in the discussion of rights-based fisheries; 2) review and analyse 
national fisheries laws; and, 3) analyse court cases which have addressed the nature of the right 
of access to fisheries in ITQ systems; The following aspects are addressed in particular: a 
historical and conceptual background; a classification of property-rights regimes; legal issues that 
need to be addressed when a private property-rights based management scheme in introduced; 
issues arising during drafting legislation, where a rights based fisheries management regime has 
been introduced; and, legislation enabling community rights based fisheries and management 
regimes. 
 
Leung, P., K. Heen, et al. (2001). Regional economic impacts of fish resources utilization from 
the Barents Sea: Trade-offs between economic rent, employment and income. European Journal 
of Operational Research 133(2): 432-446. 
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A multi-objective programming model has been developed to investigate the trade-offs among 
regional employment, regional income, and economic rent of the North Norwegian cod fisheries in 
the Barents Sea, where all vessels are regulated by an individual quota system. Fishery 
managers are confronted with the problem on how best to allocate the total allowable catch (TAC) 
among four vessel groups. It is apparent that depending on how fishery managers view the 
importance of each objective, the desirable allocation of TAC will differ. Therefore, the trade-offs 
information can be very useful to fishery managers indicating the relative "expensiveness" of 
trading one objective with another. Decision maps are generated depicting how the trade-offs 
between two objectives are affected by the third objective. Compromise solutions taking into 
account all three objectives will allocate the TAC to satisfy the maximum capacity of both the 
factory trawlers and the small-scale vessels with the remaining TAC distributed to the coastal 
fleet and fresh fish trawlers. 
 
Liew, D. S. K. (2001). Initial allocation of quota rights in the Scotia-Fundy inshore mobile-gear 
groundfish fishery. Case studies on the allocation of transferable quota rights in fisheries. no. 411, 
pp. 75-85. FAO fisheries technical paper  2001. 
 
Keywords: ITQ; quota 
  
Details are given of the ITQ programme for the Scotia-Fundy Inshore Mobile Gear Groundfish 
fleet, which came into effect in January 1991. Prior to the introduction of this programme, fishing 
vessels operated under a competitive quota regime, utilizing mainly otter trawls to fish cod 
(Gadus morhua), haddock (Melanogrammus aeglefinus), pollock (Pollachius virens), redfish 
(Sebastes), flatfish (Pleuronectiformes) and various groundfish species. The vessels were based 
in the Scotia-Fundy fisheries management area and fished in Canadian waters of the Bay of 
Fundy, Georges Bank and the Scotian Shelf. The method of quota allocation is described, 
considering the policy objectives, the process used in determining the allocation and the 
allocation method chosen. Data requirements and computational process are outlined, and the 
appeals process detailed. A brief discussion is included on the evaluation of the intitial allocation 
process, considering success in achieving initial policy objectives, satisfaction of rights holders 
with the process and hindsight assessment. 
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This paper presents a description and analysis of negotiations for quota sharing arrangements 
developed in the framework of ICCAT, involving other criteria besides historic catch records. The 
outcome of the three meetings of the Working Group is also presented. The paper also provides 
factual and updated information on the proceedings and results of these meetings, indicating the 
many difficulties needed to be overcome for the implementation of a new allocation scheme 
based on new criteria, due to the need to reconcile the conflicting interests of coastal developing 
states and distant water fishing states. It was concluded that the negotiations of catch quota 
allocation could be resumed if the countries adopt a pragmatic position to safeguard the future of 
international cooperation for the conservation of the Atlantic tuna stocks. 
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The frequency and geographic distribution of trawlnet hangs from a fishery-independent survey 
are evaluated. The hangs data were plotted on a substratum map to confirm that many, but not 
all, were naturally occurring, high relief substrata. The data were also coupled with the 
occurrence of juvenile cod (Gadus morhua) and haddock (Melanogrammus aeglefinus) to assess 
the degree of association between juvenile gadoids and high relief substrata. The average 
minimal distance from a fish occurrence to a hang ranged from 8.1 to 12.0 km (4.4-6.5 nautical 
miles), well within the reported daily range of movement for these fish. A similar pattern was 
detected for the sea raven (Hemitripterus americanus), a predator of juvenile gadoids, confirming 
the location of these microhabitat foodwebs. On average, closing an area 3.7 km (2 nautical 
miles) around a hang will enclose 17-30% of the populations of these juvenile fish; a wider buffer 
(18-28 km; 10-15 nautical miles) will close a linearly increasing portion of the populations. 
Additionally, closing areas surrounding the hangs, particularly regions of high hang density, will 
help to minimize losses of or damage to fishing gear. We propose a win-win scenario by 
establishing or evaluating closed areas in regions with high concentrations of known hangs. This 
approach is widely applicable for many marine ecosystems and may help to achieve 
simultaneous conservation and resource management goals, whereby one can both protect pre-
recruit fish and enhance the effectiveness of a fishery. 
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We consider optimal fishery management under the assumption of increasing returns that is 
supported by previous empirical evidence. We improve the tractability and realism of the previous 
approaches by introducing flow adjustment costs on changes in harvest rate. Our framework is 
the first to provide a link between stable limit cycle policies and increasing returns in harvesting. 
The type of the harvest policy depends on flow adjustment costs: for relatively costly adjustments 
the usual steady state harvest policy is conceivable, whereas for relatively cheap adjustments the 
harvest policy is cyclical. We also show a connection between chattering control policies and limit 
cycles, which helps us to develop a clear economic meaning for cyclical harvesting. 
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Reaction of fishers is an essential source of uncertainty in implementing fishery management 
decisions. Provided they realistically capture fisher behaviour, models of fishing vessel dynamics 
provide the basis for evaluating the impact of proposed management strategies. Information flow 
among vessels has not been a major focus of such models however, although it might play a 
critical role in how a fleet responds to changes to management restrictions or levels of a 
resource. Such a response might then modify subsequent exploitation of the resource. In this 
paper, a spatially-explicit model of vessel fishing behaviour is developed for a line fishery on the 



Great Barrier Reef, Australia. Vessel behaviour is conditioned on past catch and effort data at a 
spatial resolution of 6 x 6 nautical mile grid cells. For each vessel, the probability of fishing a 
particular grid cell is determined from past income per unit effort experienced at that location, and 
the cost of steaming to it. The probability distribution across all possible grid cells represents a 
particular vessel's perspective. This perspective is modified by information conveyed by other 
vessels using Bayesian-network information propagation. The information conveyed is the effort 
distribution of other vessels and is equivalent to a vessel 'watching' where other vessels fish. We 
compare the behaviours that vessels display when they act independently with those they display 
when they 'watch' each other, and show the effect that such information flow can have on a 
resource. Information flow among fishing vessels can be shown to have an effect on the 
dynamics and resource exploitation of a simulated fishery. 
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The concept of exclusive economic zone has already been accepted generally as a rule of 
international law in the world. As a result, the management of world marine fisheries has 
undergone a radical reform, which is featured by the use of traditional property rights to regulate 
the fishing activity. This paper pinpoints the causes of over-fishing. The definition of traditional 
property rights, its characteristics, its measurement method, and its economic incentives are also 
described. As an example of use of property rights to regulate marine fishing, the individual 
transferable quota (ITQ) system is carefully analyzed. Its characteristics of property rights, bio-
economic outcomes, some possible problems, and solutions are all explored completely. Finally, 
some steps should be taken to introduce the property rights into China marine fisheries 
management. 
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As a commons institution, the padu system in Vallarpadam Island, Cochin, Kerala, defines the 
group of rights holders and resource boundaries and fishing sites. It is caste-specific, gear-
specific (stake-nets) and species specific (shrimp). As used in Vallarpadam, and elsewhere in 
Kerala, Tamil Nadu and Sri Lanka, padu is characterized by the use of lottery for rotational 
access. The institution functions in providing equitable access, collective social responsibility, and 
rule-making and conflict resolution. The emergence of the institution in the study area is a 
response to change in markets and legislation in the 1970s. It may also be seen a response of 
fishing communities to keep their options open, that is, to be resilient. 
 
Lyons, J., A. Gutierrez-Hernandez, et al. (2000). Development of a preliminary index of biotic 
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The lakes of central Mexico have great cultural, economic, and biological value, but they are 
being degraded at an accelerating rate. We employed historical data on fish communities from 19 
of these lakes and case studies of community responses to environmental degradation from four 
of the best-studied, Xochimilco, Cuitzeo, Chapala, and Patzcuaro, to construct a preliminary 
index of biotic integrity (IBI). This IBI was designed to be an easily applied method for assessing 
lake ecosystem health and evaluating restoration efforts. The IBI had 10 metrics: number of total 
native species, number of common native species, number of native Goodeidae species, number 
of native Chirostoma species, number of native sensitive species, percent of biomass as tolerant 
species, percent of biomass as exotic species, percent of biomass as native carnivorous species, 
maximum standard length of native species, and percent of exotic invertebrate parasite species 



on or in native fishes. Initial applications of the index showed promise, accurately ranking the 
relative degradation of the four case-study lakes. Further tests of the index are warranted, and 
more data are needed to standardize sampling procedures, improve species classifications, and 
refine metric scoring criteria. 
 
Macinko, S. and L. Raymond (2001). Fish on the range: the perils of crossing conceptual 
boundaries in natural resource policy. Marine Policy 25(2): 123-131. 
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This paper examines the recurring theme that fisheries management ought to emulate the 
institutional arrangements governing other natural resources, such as public rangelands. Overly 
facile comparisons between fisheries and range have been based on a misguided vision of range 
policy and an obsession with the structure of property rights. The result has been a condition of 
"structural narcosis" that obscures obvious but important differences between range and fisheries 
and obstructs more productive and sophisticated attempts at comparative inquiry. This paper 
provides a more detailed contrast between past range and current fisheries policy in the United 
States, in pursuit of more realistic lessons for policy makers. Range management, the paper 
concludes, is evolving in directions that are instructive for fisheries, but the crossing of conceptual 
boundaries between these two resources must be undertaken with care and greater attention to 
detail. 
 
Magnuson, J. J., C. Safina, et al. (2001). Ecology and conservation: Whose fish are they 
anyway? Science (Washington) 293(5533): 1267-1268. 
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The bluefin tuna has inspired art and literature, driven sport and commercial fisheries, and been 
the object of scientific debate, catch and allocation negotiations, and even fist fights. Weighing as 
much as 700 kg and often sighted at the ocean surface, they are valued above all other fish 
species for sushi and sashimi--one 200-kg bluefin recently sold at auction in Japan for a record 
$390 per pound. Atlantic bluefin tuna have been the subject of one of the most controversial 
fishery management sagas ever. At the core of the controversy is the dramatic decline in the 
abundance of the western Atlantic bluefin since the 1970s and the question of "whose fish are 
they?" The decline in the western Atlantic bluefin has intensified the question of "who gets the 
fish?" The U.S. fishing industries (both recreational and commercial) have argued that 
assessments of the western Atlantic bluefin population would be more optimistic if their 
movements between the western and eastern Atlantic were taken into account. They also have 
argued that they are being penalized for overfishing of bluefin by fishermen in the central and 
eastern Atlantic, including the Mediterranean Sea. A 1994 National Research Council (NRC) 
report on the western Atlantic bluefin population concluded that the trans-Atlantic movements or 
"mixing" of bluefin tuna needed to be taken into account, but that it would be imposible to do this 
reliably without better data. 
 
Mahevas, S. and V. Trenkel (2002). Using mixed models to describe the spatio-temporal 
allocation of effort of the French fleet fishing in the Celtic Sea in order to parameterise a spatial 
model of fishing mortality. ICES Council Meeting Documents  [np]. 2002. 
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The spatial and temporal allocation of fishing effort of the French fleet operating in the Celtic Sea 
was described using spatially explicit fishing trip data for the years 1991 to 1998. Generalised 
linear mixed models with and without random effects taking account of spatial and temporal 
correlations were used. The available explanatory variables were the spatial unit, the month and 
the year. This analysis presents the exploratory data analysis, the model choices and the final 
model, which allows to construct homogeneous spatial areas and seasons of the fishing activity 
by cluster analysis on the estimated coefficients. These areas and seasons are a necessary step 
towards accounting for spatially and temporally varying catches and particularly discards in mixed 
fisheries. 



 
Manly, B. F. J., J. A. Akroyd, et al. (2002). Two-phase stratified random surveys on multiple 
populations at multiple locations. New Zealand Journal of Marine and Freshwater Research 
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The two-phase random stratified sampling design proposed by Francis (1984) was designed for 
situations where prior information is insufficient to ensure an efficient allocation of sampling effort 
to different strata. It involves taking a first-phase sample, and then using the data from this to 
allocate a second-phase sample which compensates for any shortcomings of the first-phase 
sample. Here we generalise this method to situations where several species are sampled 
simultaneously, and at several locations. The method then uses the first-phase sample results to 
decide how best to allocate a second-phase sample to locations and strata. We provide the 
results of a simulation study based on model populations of shellfish which demonstrates the 
effectiveness of the method. We use a survey of cockles, pipis, and tuatuas on 11 Auckland 
Fisheries Management Area beaches as an example of its use. 
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Researchers often blame problems in fisheries on the property regime under which a fishery is 
practiced. Depending on their perspective, researchers locate the cause of problems in either 
common property or open access regimes. However, because these approaches rely on the 
assumption of the "economically rational individual," they obfuscate the specific cultural, political, 
and economic practices that shape resource use. Analysis of the U.S. Pacific groundfish fishery 
shows that growth and subsequent problems in this fishery are the result of a state-led fisheries 
development program implemented through a series of national, regional, and local policies 
designed to extend sovereign control to include ocean territory. These policies both created a 
climate of fisheries development and provided the means by which the fishery could grow. This 
analysis highlights the need to examine historic and geographic specificity to explain resource 
use, rather than relying upon generalized models that posit a deterministic relationship between 
property regimes and socioenvironmental outcomes. 
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Neoliberalism, with its emphasis on privatization and marketization, is becoming a dominant 
mode of ocean governance. In this paper I show that neoliberalism in ocean fisheries has a 
specific form and history based on the ways that, for the last 50 years, regulation debates have 
centered on the question of the commons. Focus on the role of the commons in problems such 
as overfishing and overcapacity has contributed to convergence of different viewpoints around 
neoliberal, market-oriented approaches that try to harness the profit motive to conservation and 
economic efficiency. I trace the idea of property rights in fisheries from the point in the 1950s 
when economists first identified the commons as the underlying cause of fisheries problems, 
through extended political jurisdiction, to recent emphasis on the benefits of common property. 
Despite their differences, proponents of these different viewpoints all take property as their 
central problematic and contribute to the idea that creating market incentives, by specifying 
property rights, is the foundation upon which proper use of ocean resources rests. I illustrate 
these ideas with a description of the shift toward privatization in the fisheries of the US portion of 
the North Pacific, which have a direct annual value of almost $1 billion. Neoliberal approaches to 
fisheries regulation are not simply spillover from larger trends toward market-based governance, 
but instead are influenced by the ways that past policy orientations toward fisheries have 
centered on enclosing the oceans within carefully delimited regimes of property rights, be those 
regimes of collective, state, or private control. 
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The scope of this study is to investigate the extent to which area-based management may have 
influenced the fishing efficiency of the Danish and Dutch demersal fleets harvesting cod, plaice 
and sole in the North Sea. Special consideration is given to the 'plaice box', a restricted area 
where fishing is prohibited to towed-gear fleets of horsepower exceeding 300 hp. An index of 
fishing power is calculated as the log-ratio between the catch per unit effort (CPUE) of any vessel 
and some survey abundance index. Annual trends in fishing are calculated as the year-effect 
derived from a general linear model (GLM) analysis of the index of fishing power. The fishing 
efficiency of Danish gill-netters and, to some extent, Danish seiners, has overall increased inside 
the 'plaice box', whilst remaining relatively stable outside. However, the fishing efficiency of the 
other exemption fleets has apparently been subject to little change. Overall, it is not possible to 
determine the extent to which the 'plaice box' has contributed to the fishing efficiency dynamics of 
the exemption fleets. However, some of the results of this study bear out the conclusions from 
recent investigations. 
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Fisheries management is typically a complex problem, from both an environmental and political 
perspective. The main source of conflict occurs between the need for stock conservation and the 
need for fishing community well-being, which is typically measured by employment and income 
levels. For most fisheries, overexploitation of the stock requires a reduction in the level of fishing 
activity. While this may lead to long-term benefits (both conservation and economic), it also leads 
to a short-term reduction in employment and regional incomes. In regions which are heavily 
dependent on fisheries, short-term consequences of conservation efforts may be considerable. 
The relatively high degree of scientific uncertainty with respect to the status of the stocks and the 
relatively short lengths of political terms of office, generally give rise to the short-run view taking 
the highest priority when defining policy objectives. In this paper, a multi-objective model of the 
North Sea is developed that incorporates both long-term and short-term objectives. Optimal fleet 
sizes are estimated taking into consideration different preferences between the defined short-
term and long-term objectives. The subsequent results from the model give the short-term and 
long-term equilibrium status of the fishery incorporating the effects of the short-term objectives. 
As would be expected, an optimal fleet from a short-term perspective is considerably larger than 
an optimal fleet from a long-run perspective. Conversely, stock sizes and sustainable yields are 
considerably lower in the long-term if a short-term perspective is used in setting management 
policies. The model results highlight what is essentially a principal-agent problem, with the 
objectives of the policy makers not necessarily reflecting the objectives of society as a whole. 
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The main objectives of fisheries management are generally similar throughout the world. These 
are often stated in policy documents such as the Common Fisheries Policy and the Magnuson-
Stevens Fishery Conservation and Management Act. However, at the local level often the key 
objectives of management are more detailed, characterised by both the overriding management 
structure and the status and type of fishery concerned. In this paper, we consider case study 
fisheries from the UK, France, Spain and Denmark to compare some of the various types of 
fisheries and fisheries management systems that exist in the European Union. From this, we 
define the key objectives for each management system. 
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We consider population dynamics and sustainable use and development of fishery resources in 
Moree, a small-scale fishing and coastal community of 20,000 people in the Central Region of 
Ghana near Cape Coast. Moree suggests that relationships between population dynamics and 
fishery resources are more complex than the concept of Malthusian overfishing implies. Reasons 
include changing biophysical characteristics of the upwelling system along the coast of West 
Africa; qualitative as well as quantitative changes in fishing activity throughout the year; the 
market nature of fishing activity and nonlocal demands for fish; regular fishery migration; and 
institutions regulating fishery resource access at home and at migration destinations. Population 
and resource relationships in Moree may be the effects of fishery resource and economic 
changes on migration rather than population pressure on fishery resources. Fisheries 
management policies must take into account processes that lie beyond the influence of local 
fishermen. [Journal Article; In English; Sweden] 
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This paper explores the tensions, issues and problems being experienced by one small fishing 
community off Canada's east coast, as it confronts the challenges of a rapidly growing 
aquaculture industry. It examines the significance for the community of changing property 
regimes, directly related to a government policy, proclaimed in October 2000, that is transforming 
ownership patterns in the industry, and creating new property regimes through the allocation of 
aquaculture sites. It argues that this policy reflects a fundamentally different ideology that is 
taking away community control over resources and threatening livelihoods dependent upon the 
wild fishery. 
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We applied the adaptive management approach to analyze the demand and feasibility of adaptive 
management of fish stocks in a large regulated lake, Oulujarvi, in northern Finland. The process 
consisted of four phases: (1) analysis of the current state of the fisheries system (fishers, related 
markets and industry, fisheries researches and authorities, related organizations, etc.); (2) 
analysis of the objectives of different stakeholders; (3) the composition of alternative 
management strategies and assessment of their impacts; and (4) recommendations for future 
management. We used catch statistics from the period 1973-1995 to analyze fish stocks and 
fishing. Fish species involved were brown trout (Salmo trutta L.), whitefish [Coregonus lavaretus 
(L.) sl.], vendace (Coregonus albula L.); and pikeperch (Stizostedion lucioperca L.). 
Questionnaires and interviews were applied to ascertain the opinions of different groups of 
fishermen. Several models and cost-benefit analysis were used to assess the ecological, 
economic, and social impacts of three alternative management strategies. The results emphasize 
that when determining stocking levels and fishing regulations, the system should be considered 
as a whole, and impacts on major fish species and different groups of fishermen should be 
assessed. The stocking policy and fishing regulations should also be flexible to accommodate 
changing biotic and societal conditions. The key questions in applying the adaptive management 
process in Oulujarvi fisheries are how to determine clear objectives for fisheries management, 
find a fisheries management structure that provides workable interactions between different 
stakeholders, and arrange cost-effective monitoring. The lessons learned from the Oulujarvi 
experience and recommendations for fisheries management are relevant to other lakes with 
conflicting objectives of different stakeholders. [Journal Article; In English; United States] 
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The history of legal and institutional development in Thailand has since the 13th century passed 
through paternal kings, absolute monarchy to present day democratic system. Periods of reforms 
and modernisation (in western terms) of administration started under the Rattanakosin period 
(1782 - present) in the mid 1800's, the abolishment of the absolute monarchy took place in 1932 
and recently, in 1997, a new constitution with far reaching provisions for rural people to take part 
in planning and management of local resources was introduced. In spite of the reformed 
administration and the modernised legal system during the 20th century, the whole structure 
remained very much based on authoritarian, power centralisation and patron-client relationships. 
This has been the case up until today. At village level systems of conflict resolution existed albeit 
not recognised by the central government. It is expected that throughout history, there have been 
widespread and diverse local practices for conflict resolution and management of natural 
resources. The launching of the Eight National Economic and Social Development Plan (1997 - 
2001) and the new Thai Constitution (1997) have brought about radical changes in Thailand as to 
the fundamental basis for decentralised and local management of natural resources. Changes 
are expected in relation to public administration as well as with the rights of the people to 
participate in planning and managing natural resources. If implemented, then it will imply a 
"revolution" of farther-reaching consequences to individuals and villagers around Thailand than 
the abolishment of the absolute monarchy in 1932 had. For government agencies and individuals, 
it will not be easy to adapt to new requirements. During the last 40 years, there have been large 
increases in the level of exploitation and development of marine and coastal resources. Earlier 
focus was mainly on inland resources. The rapid expansion of the Thai fishing sector was brought 
about by a massive growth in urban-based fleets of larger scale boats. A general problem in 
assessing growth and development, especially in the small-scale operations and inland fisheries, 
is that government fishery production estimates from the subsistence and commercial sectors 
alike may likely be underestimating true production - and in the case of inland fisheries with 
reported large underestimations. The rapid developments in fisheries - and other sectors - in the 
coastal areas have led to conflicts over resources and space that in most cases resulted in the 
degradation of the coastal environment and social instabilities. The increasing competition for 
space and resources onshore and offshore has had implications by infringing on the traditional 
living space of rural, inland and coastal, villages. Villagers find themselves increasingly being 
squeezed out by more powerful interest groups and they do not have the means (i.e. money and 
connections) to defend their rights. As mentioned earlier, laws regulating the use and 
conservation of (primarily inland) fish, water, and the like, emerged in the middle of the 19th 
century. The number of laws and regulations on natural resources, land allocation and 
environment has been increasing over the years as competition and exploitation increased. There 
are a number of laws and regulations for local administrations such as: Sub-district Council and 
Sub-district Administration Organisation Act 1994, Provincial Administration Organisation Act 
1997, Local Administration Act 1914, Public Administration Act 1991, Constitution of the Kingdom 
of Thailand 1997. Seen from the institutional structures in Thailand there are, as in other 
countries, a large number of institutions involved in or with responsibilities related to the 
management of living aquatic resources and the environment - inland as well as offshore. 
Mandates are interrelated and sometimes overlap although at times these are complementary. 
Reasons for weak enforcement levels and subsequent problems with resource management and 
environmental protection with respect to aquatic habitats and aquatic resources are diverse and 
varied in nature. The new Constitution (1997) implies a totally new way of thinking with demands 
to safeguard the right of villagers and individuals. The right of people to take part in planning and 
management of local resources are indicated in the constitution - rights that were not there in 
earlier constitutions. Revision of laws where there is a need in order to be consistent with the new 
constitution is among the immediate tasks to establish and define the rights of individuals, 
villagers and communities. To establish rights for local people and small-scale users, especially 
fisheries and other coastal resources, and to enforce suitable locally based management 
schemes, it is not sufficient to examine the different local sites of activity or resource utilisation in 



isolation. The whole spectrum of large scale and smallscale operations must be examined and 
assessed together. Management schemes, whether local/coastal or larger scale/offshore, need to 
be implemented accordingly. In anticipation of radical changes, it is important to build upon the 
existing systems - local and national, not to loose the perspective of the historical trend that again 
mean that poorer groups will lose out again and become sidelined. 
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Fisheries management in developing countries is primarily a human problem. There has been an 
expansion of labour-intensive fishing capacity in response to growing 'commoditification'. Fishing 
communities are characterized by high population growth rates and there is lack of alternative 
employment opportunities in the coastal areas. This situation is exacerbated by the migration of 
farmers, peasants, agricultural labourers and other rural employed into the fisheries sector due to 
lack of income-earning opportunities in the hinterland. One of the reasons for the move of labour 
into the coastal fisheries is the prevalence of open access or quasi open access regimes, and 
unregulated common property rights. Consequently, the problems of overfishing, over-capacity 
and under-employment and conflicts between the small-scale and large-scale sectors in the 
industry. To overcome such problems, there is a need to separate artisanal small-scale fisheries 
from those that are large-scale and industrial. There is also a need for a vertical and horizontal 
approach to fisheries management, especially in coastal fisheries with large human populations. 
One of the keys to success with the vertical approach is in developing alternative income-
generation opportunities for redundant and underemployed fishworkers, i.e. to move them out of 
the fisheries sector. It is important to adopt an integrated coastal area management framework to 
regulate and minimize the adverse impact of land- and seaward activities that affect the coastal 
fisheries. 
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Before intergovernmental consensus under the Rio Declaration in 1992, ignorance of type I errors 
had been disfavored in science. However, the Precautionary Principle (PP) counsels the 
avoidance of type II errors, rather than of type I errors. We need a new academic code for the PP. 
The risk of extinction has usually been evaluated based on conservative estimates of the present 
population size. I define the weight of evidence as the extinction risk of Japanese vascular plants 
based on unbiased estimates. Catch quotas in the fisheries are usually decided by precautionary 
approach. I calculate the long-term yield and risk of stock collapse under a simple stock dynamics 
model. The weight of evidence depends on the frequency of grids with size unknown. In a few 
plant species, rankings based on conservative estimates have differed from rankings based on 
unbiased estimates. In fishery management, a catch quota based on a precautionary approach 
proved neither sufficient nor necessary to avoid stock collapse. The precautionary approach is 
one of the reasons that prevent us from maximizing a sustainable yield. We need to clarify the 
end-point of risks, and check whether it is necessary to adopt a PP. We can obtain the weight of 
evidence that is measured under unbiased estimates, while the risk based on a PP is measured 
under conservative estimates.  
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The size of harvests temporarily decreases following stock-recovery programs for overexploited 



resources. The process of stock recovery is quite uncertain, because of unknown life-history 
parameters, changes in environmental conditions, and human impact. To project future stock 
recovery, we considered a size-structured matrix model of a stock-recovery program, in which the 
minimum body size in the first harvest is increased. We applied some common concepts, 
including yield per recruitment, spawning per recruitment, and reproductive value, to a size-
structured matrix model that incorporated economic discounting. The size-structured model 
predicted the following characteristics in stock-recovery processes: several years must pass for 
the harvest to increase, and the time-lag between the inception of the management program and 
the increase in the catch is caused by intergenerational momentum in demography. We also 
investigated the effects on the recovery process of temporal environmental fluctuations. We 
applied our model to a stock-recovery program of the corbiculid Seta clam (Corbicula sandai) in 
Lake Biwa, Japan. 
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Fishery managers and fishermen have proposed limiting fishing effort in the Florida stone crab 
fishery because fishing effort increased substantially in the 1990s and there was no 
commensurate increase in landings. However, before the type of effort limitation could be decided 
upon, managers needed to quantify fishing effort and understand how effort limitation would affect 
the overall fishery as well as individual fishermen. In this study, we first determined the current 
number of traps in the fishery and developed a data set based on the fishing habits of individual 
fishermen. We then used this information to evaluate the seven fishing-effort allocation 
alternatives being considered as a means to limit the number of traps a fisherman could use. By 
evaluating each of the alternatives for allocating fishing effort during the planning stages of the 
effort-limitation program, we were able to give both fishery managers and fishermen the data 
necessary to understand the consequences of each alternative. We concluded that the 
alternatives that use a single "bench-mark" year, selected from several past fishing seasons, 
included many retired or former fishermen and would allow more traps to be allocated to the 
fishery as a whole than were currently in use. Conversely, allocation alternatives that required 
several years of participation in the fishery tended to exclude recent entrants to the fishery. After 
examining our evaluations of the effort-allocation alternatives, fishery managers and the Florida 
legislature decided to allocated traps to fishermen based on any one fishing season during the 
most recent three seasons. This alternative would reduce current fishing effort, would include a 
high percentage of fishermen, and should have limited potential to affect future landings. 
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Research by J.D. Sachs and A.M. Warner, indicates that resource-rich countries are less 
successful in terms of economic growth than are resource-poor countries. The question of what 
measures Icelanders need to take to prevent their fishery wealth from limiting economic growth is 
posed. The main body of the essay discusses arguments for a fishing fee. The principal 
arguments for a fishing fee are listed. One type of argument concerns flexibility, with a view to 
possibly introducing other forms of management or altering the distribution of profit in the future. 
Another type of argument concerns equity and fairness, contending that having a fishing fee 
makes it easier to ensure that the entire nation enjoys the benefit of the resource. A third type of 
argument is connected to risk-management, maintaining that, if properly arranged, a fishing fee 
would make it possible to offer vessel operators an indirect insurance policy which otherwise 
would not be available to them. The fourth type of argument concerns counter-cyclical policy and 
the problem of co-habitation of the fishery industry and other export industries and refers to the 
possibility of wage earners and/or taxpayers being forced (or tempted) to apply general policy 
instruments to secure a portion of the fishery rent. The general measures available to obtain a 
piece of the fishery rent share a common failing: their use unavoidably increases costs for other 



sectors of industry and thus limits possibilities for growth in those sectors and links their 
performance to fisheries performance. Then there are arguments for neutrality, based on the idea 
that the so-called resource rent taxes should not affect the use of the factors of production. 
Finally, there are economic growth arguments, which can be linked to theories of rent-seeking 
and Dutch disease.  
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The article outlines the development of Iceland's fishery rights and the extension of its territorial 
waters between the 1950s and the mid-1970s, whereby Iceland gained exclusive control and use 
of the marine resources of the waters within 12, later 50, and ultimately 200 nautical miles around 
the island. The article concentrates on four of Iceland's main fisheries: shrimp, herring, capelin 
and cod. These four fisheries are discussed separately and in depth, presenting the beginnings 
and growth of the industry and detailing the development of management practices and the 
corresponding legislation and regulatory measures. Iceland's initial concern was to gain control 
over the marine resources surrounding the island, but once this was achieved, the focus of 
attention shifted to managing first the economic and soon also the ecological aspects of its 
tremendous resource. Informed mainly by indigenous expertise, Iceland's concern was to limit 
overfishing, manage its fisheries sustainably both from the economic and ecological points of 
view, and find the best ways to distribute the revenues from the marine harvest. The article looks 
at each of the four fisheries to clarify how the individual transferable quota (ITQ) system came 
into being, how initial quota holdings were allotted, and analyses the circumstances under which 
the ITQ system became the management tool of choice. For each fishery, the process of 
regulatory evolution was quite unique. At the same time, there is a common pattern to all the 
fisheries, which may be summarized as follows. Firstly, serious attempts to reform management 
practices only got underway when the fishery had collapsed or was close to collapse. Secondly, 
stakeholders invariably started the process of regulation by limiting access to the fishery. Thirdly, 
a variety of rules were implemented to allocate rights to participate in the fishery to additional 
entrants once membership had been closed. Finally, prior to the invention of the ITQ system, 
prices were used to manage fisheries in Iceland. It may be concluded that the management of 
fisheries by ITQs may be a historical accident, rather than the end point of a logical evolution. 
 
Maurstad, A. (2002). Fishing in murky waters--ethics and politics of research on fisher 
knowledge. Marine Policy 26(3): 159-166. 
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Fisher knowledge is increasingly seen as an important source of information for the management 
of fisheries and sought by both academics and managers. With reference to interviews with 
Norwegian fishers I will discuss problematic ethical and methodological aspects of such 
documentation. Fisher knowledge is embedded in a social and cultural context and transfer of 
knowledge is relational. Fisher knowledge is a professional asset, and contains information that is 
often known only to a small group of local people. Transferring fisher knowledge to science and 
management the question is what it implies for fishers to have their knowledge moved beyond its 
traditional borders. 
 
Mayekiso, M., R. Tilney, et al. (2000). Fishing rights in South Africa. Use of property rights in 
fisheries management. Proceedings of the FishRights99 Conference, Fremantle, Western 
Australia, 11-19 November 1999. Mini-course lectures and core conference presentations. no. 
404/1, pp. 161-165. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2000. 
 
Keywords: rights; policy 
  
A discussion is presented on fishing rights in South Africa, considering the nature and allocation 
of access rights, and stake-holder influence in fisheries management. Historical developments 
regarding access rights in the South African fisheries sector are examined, describing the hake 



trawl fishery as an example. Government fisheries policy initiatives and current challenges to 
transformation are also considered. 
 
McBeath, J. (2004). Management of the commons for biodiversity: lessons from the North 
Pacific. Marine Policy 28(6): 523-539. 
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The North Pacific has the world's largest groundfish fisheries, with a value in excess of $1 billion 
annually. The North Pacific also is home to the largest population of Steller sea lions (SSL), an 
ancient species that is now endangered. Decline of the western stock of SSL in the 1970-1990s 
coincided with the US nationalization and exponential growth in the Gulf of Alaska and Bering 
Sea/Aleutian Islands groundfish fishery. The article treats five aspects of the competition between 
the fishery and protection of the endangered species. First, we analyze competition of interests in 
the use, management, and preservation of the North Pacific commons, including offshore and 
near-shore fisheries, environmental organizations, governments (federal, state, and local), and 
the scientific community. Second, the article compares and contrasts provisions of the National 
Environmental Policy Act, the Marine Mammal Protection Act, the Endangered Species Act, and 
the Magnuson-Stevens Act (as amended in 1996 by the Sustainable Fisheries Act). Third, we 
examine the regulatory environment with a focus on the National Marine Fisheries Service 
(NMFS) and its relationship to the North Pacific Fishery Management Council. We illustrate how 
NMFS establishes fishery management plans and the methods, such as crafting biological 
opinions and environmental-impact-statements, it uses to resolve conflicts. Fourth, we investigate 
how the dual pressures on the agency--to increase fisheries production for the benefit of the 
industry and to preserve endangered marine species--have affected its culture (behavioral norms 
and operational codes). Then, the article explains agency changes in terms of crises, competition 
among affected interests, and development of new scientific knowledge. The article concludes by 
drawing lessons from the SSL controversy in the North Pacific which may pertain to national and 
global biodiversity conflicts. These concern the role of law in biodiversity protection, the role of 
science, and agency capacity for change. 
 
McCay, B. J. (2000). Community-based approaches to the 'fishermen's problem'. Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 203-214. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 
2000. 
 
Keywords: community based fisheries; fishery management 
  
The community-based approach to fisheries management is discussed, examining some 
international and national institutions in terms of the challenges faced in developing effective 
collective action for fisheries sustainability and restoration, focussing on the US and Canada. 
New directions in marine fisheries management are considered, including IQs/ITQs, the market 
based alternative to top-down, command-and-control management, and various other institutional 
arrangements that may be seen as community-based alternatives. The following cases are given 
as examples: 1) New Jersey cooperatives - managing heterogeneity and free-riding; 2) The surf 
clam fishery - heterogeneity in a participatory setting; 3) The Pacific whiting cooperative - how 
small size and homogeneity can work; 4) Size, homogeneity, and co-management in a Canadian 
setting. 
 
McCay, B. J. (2000). Resistance to changes in property rights or, why not ITQs? Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 39-44. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2000. 
 
Keywords: ITQ; property rights; 
  
An examination is made of the reasons for resistance to individual transferable quotas (ITQs) in 
the fisheries of the world, which include the following: 1) cultural preference for competitive and 



non-marketable fishing rights; 2) the transaction costs of changing to ITQs in relation to perceived 
benefits; 3) concerns about the intended results of ITQs, particularly the downsizing, efficiency 
goals; and, 4) concerns about the intended and unintended consequences of such systems, 
particularly the displacement of people. ITQs and changes in the fishery are discussed under the 
following headings: 1) property rights and social changes in the fishery; 2) changes in the 
structure of the fleet and industry; 3) changes in working relationships on the boat; 4) changes in 
power relations between harvesters and buyers; 5) changes in fishing-dependent communities; 
and, 6) changes in the structure and workings of the management system and in science and 
policy. 
 
McCay, B. J. (2001). Initial allocation of individual transferable quotas in the US surf clam and 
ocean quahog fishery. Case studies on the allocation of transferable quota rights in fisheries. no. 
411, pp. 86-90. FAO fisheries technical paper 2001. 
 
Keywords: fishery management; allocation 
  
Following a brief outline of the Mid-Atlantic surf clam (Spisula solidissima) and ocean quahog 
(Arctica islandica) fishery, an examination is made of the nature of the harvesting right. The 
method of allocation is described, detailing the policy objectives for the allocation, the process of 
determining the allocation and the allocation method chosen. Data requirements and 
computational process are considered and an evaluation made of the initial allocation process. 
 
McCay, B. J. and S. Brandt (2001). Changes in fleet capacity and ownership of harvesting rights 
in the United States surf clam and ocean quahog fishery. Case studies on the effects of 
transferable fishing rights on fleet capacity and concentration of quota ownership. no. 412, pp. 44-
60. [FAO Fish. Tech. Pap.]. 2001. 
 
Keywords: ITQ; rights 
  
The US surf clam (Spisula solidissima) and ocean quahog (Arctica islandica) fishery of the Mid-
Atlantic region was the first federal fishery to be managed with individual transferable quotas 
(ITQs). Details are given of experience during the past decade with ITQs, focusing mainly on 
changes in harvesting capacity and in ownership patterns. 
 
McGarvey, R. (2003). Demand-side fishery management: integrating two forms of input control. 
Marine Policy 27(3): 207-218. 
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A fishery management approach is presented which combines (1) a buyback of fishing vessels, 
and (2) a management tax or fee on seafood going to market. Tax rate by species is set 
proportional to the extent of overexploitation. Tax revenue is used for several purposes, including 
a buyback of licenses at free-market price. Advantages and disadvantages of this policy are 
discussed, with specific comparison to individual transferable quotas (ITQs). This regulatory 
policy offers advantages (1) for multispecies fisheries, (2) with ecosystem fishery management, 
(3) where self-funded financing for license buyback is needed, and in place of or together with 
ITQs (4) where allocation, discarding and highgrading, quota setting, or enforcement of ITQs is 
problematic.  
 
McIlgorm, A. and A. Goulstone (2001). Changes in fishing capacity and ownership of 
harvesting rights in the New South Wales abalone fishery. Case studies on the effects of 
transferable fishing rights on fleet capacity and concentration of quota ownership. no. 412, pp. 
124-133. [FAO Fish. Tech. Pap.]. 2001. 
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The abalone (Haliotis rubra) fishery is the oldest managed fishery in New South Wales 
(Australia), and access was first restricted in 1980. Since then, the fishery has seen a reduction in 
numbers of diver/operators due to a combination of regulations, restructuring, and further 



development of fishing rights regimes. An examination is made of the changes in fishing capacity 
as the fishery has moved from being managed through a general fishing licence, to species 
specific limited entry licensing, going through several adjustment schemes and the eventual 
introduction of ITQs. The nature of the harvesting right, the measurement of fleet capacity and the 
concentration of ownership are discussed. 
 
McPhee, D. P., D. Leadbitter, et al. (2002). Swallowing the bait: is recreational fishing in 
Australia ecologically sustainable? Pacific conservation biology 8(1): 40-51. 
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Recreational fishing is a growing component of the total fishery harvest in many countries, but the 
impacts of this sector on aquatic resources are often ignored in the management of aquatic 
systems. Recreational fishing is open access and, in many inshore regions, the recreational 
harvest exceeds the commercial harvest. The environmental impacts from recreational angling 
can be both ecologically significant and broad in scope and include: the removal of a 
considerable biomass of a wide variety of species; discarded by-catch; possible trophic cascades 
through the removal of higher order carnivores; impacts on habitat through bait harvesting; 
impacts of introduced and translocated species to support angling fisheries; direct impacts on 
sea-birds, marine mammals and reptiles; and angler generated pollution. Management, for 
several reasons, has largely ignored these environmental impacts from recreational fishing. 
Recreational fishing impacts are cumulative, whereas there is a tendency for consideration of 
impacts in isolation. Recreational fishing lobbyists have generally been successful in focusing 
public and political attention on other impacts such as commercial fishing, and recreational fishing 
has tended not to come under close scrutiny from conservation and environmental groups. 
Without changes to the monitoring and management of recreational fisheries that incorporate the 
broad ecological impacts from the activity, it may not be ecologically sustainable in the long term 
and Australia will not meet its international obligations of protecting aquatic biodiversity. The 
definition of property rights and appropriate measures to prevent or manage large scale marine 
restocking are two emerging issues that also need to be addressed. 
 
Meany, F. (2001). The introduction of individual transferable quotas into the Australian sector of 
the southern bluefin tuna fishery. Case studies on the allocation of transferable quota rights in 
fisheries. no. 411, pp. 212-221. FAO fisheries technical paper 2001. 
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Following an account of the southern bluefin tuna (Thunnus maccoyii) fishery of Australia, an 
examination is made of the nature of the harvesting right. The method of allocation is described, 
considering policy objectives, the process used in determining allocation and the allocation 
method chosen. Data requirements and computational process are outlined, and the appeals 
process detailed. An evaluation is also made of the initial allocation process. 
 
Metzner, R., F. M. Crowe, et al. (2001). Initial allocation of ITQs in the Western Australia abalone 
fishery. Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 144-
151. FAO fisheries technical paper 2001. 
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Following a brief outline of the Western Australian abalone (Haliotis spp) fishery, an examination 
is made of the nature of the harvesting right. The method of allocation is discussed, detailing the 
policy objectives in the various allocations, the process used in allocating access and the 
allocation method chosen in 1999. Data requirements and computational process are described, 
outlining also the appeals process. An evaluation of the initial allocation process is included. 
 
Mikalsen, K. H. and S. Jentoft (2001). From user-groups to stakeholders? The public interest in 
fisheries management. Marine Policy 25(4): 281-292. 
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Fisheries management has long been characterised by strong user-group involvement, created to 
enhance the legitimacy and proficiency of decisions. Due to perennial problems of overfishing 
and resource depletion, the privileged position of users are increasingly being challenged, and 
there have been calls for more inclusive and democratic institutions. Fish, it is argued, is a public 
resource and should be managed through institutional arrangements that take the public interest 
into account. Taking the demands for more inclusive and transparent management institutions as 
our starting point, the article addresses some of the issues emanating from a stakeholder 
approach to fisheries management. Against the backdrop of stakeholder theory, as it has been 
developed in the literature on business management, we attempt to identify--and classify--those 
with a legitimate stake in the fisheries. We also address some of the problems and complexities 
of stakeholder management, and conclude with a discussion of some of the central issues and 
challenges pertaining to the creation of more inclusive and transparent institutions in fisheries 
management. 
 
Mikalsen, K. H. and S. Jentoft (2003). Limits to participation? On the history, structure and 
reform of Norwegian fisheries management. Marine Policy 27(5): 397-407. 
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Norwegian fisheries management is best characterized as a system of centralized consultation. 
The ultimate authority to manage lies with central government, albeit with a significant element of 
power sharing through corporatist arrangements facilitating the participation-in management 
decision-making--of a select group of stakeholders. This structure has been criticized for fostering 
a decision-making process that favours user-groups at the expense of other legitimate 
stakeholders. Transparency and inclusiveness are currently being hailed as core values of the 
ideal management process, and there are demands for broader representation in management 
decision-making. In this paper we address some of the questions and dilemmas pertaining to 
institutional reform in Norwegian fisheries management, tracing the roots as well as the core 
structures and procedures of the current system. We identify the major challenges being faced by 
established institutions, and conclude with a discussion of the pros and cons of a more 
transparent and democratic process. 
 
Miller, R. J. (2003). Be-all-you-can-be management targets for Canadian lobster fisheries. 
Fisheries Research 64(2-3): 179-184. 
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Lobster fishery scientists measure rates of growth, mortality, egg production, and catch per unit 
effort and use these measurements to derive other rates used for management targets. I propose 
that targets be based instead on annual landings. These would not be quotas to limit catch, but 
optimistic objectives to reach for, positive goals easily understood by stakeholders. Recent high 
landings in Canada have challenged our assumptions on potential stock production; four areas 
are 3-5 times their long term average. Increasing already high fishing mortality will not improve 
yields. Rather, levers of stock regulation would be chosen by stakeholders and adjusted on a trial 
and error basis until yield targets are achieved. Egg production, yield per recruit (Y/R), preserving 
habitat, and preventing waste during fishing are candidate levers. Much effort has been expended 
trying to answer the very difficult question of how many lobster eggs are enough. How many eggs 
are more than enough is a larger target and is as affordable because eggs are inexpensive. 
Monitoring abundance of ovigerous females, larvae, early benthic stages, or juveniles would 
provide early feedback on the success of lever adjustments. Areas reserved for experimental 
fishing would also be useful for testing stock response to lever adjustments. 
 
Molenaar, E. J. (2003). Participation, allocation and unregulated fishing: The practice of regional 
fisheries management organisations. International journal of marine and coastal law 18(4): 457-
480. 
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The interrelated issues of participation, allocation of fishing opportunities and combating 
unregulated fishing are among the main challenges faced by many regional fisheries 
management organisations (RFMOs) today. This article analyses the rules of international law 
that relate to these issues and examines relevant practice of a number of RFMOs. The potential 
for the institution of international dispute settlement is assessed as a consequence of this 
practice. One of the article's conclusions is that the formal conditions for participation indicate that 
RFMOs are generally open to new entrants. However, the very limited fishing opportunities that 
are generally available to new entrants give RFMOs overall a considerably more restrictive or 
exclusive character. Dispute settlement procedures are more likely to be instituted in relation to 
restrictive formal conditions for participation than in relation to allocation practices that are 
claimed to be inequitable. 
 
Moore, R. (2000). Rights-based fisheries management: A perspective from the western United 
States. Use of property rights in fisheries management. Proceedings of the FishRights99 
Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core 
conference presentations. no. 404/1, pp. 241-246. FAO fisheries technical paper [FAO Fish. 
Tech. Pap.]. 2000. 
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Following a brief account of the legal principles behind the US fisheries, some examples are 
given of rights-based management in the USA, including tribal fisheries, community development 
quotas and halibut and sablefish. Some of the views of the various groups of people involved in 
the field of fisheries management, are characterized, considering the fishermen, the processors, 
the environmentalists, fisheries managers, Congress and the consuming public. 
 
Morgan, G. (2001). Changes in fishing practice, fleet capacity and ownership of harvesting rights 
in the rock lobster fishery of Western Australia. Case studies on the effects of transferable fishing 
rights on fleet capacity and concentration of quota ownership. no. 412, pp. 80-88. [FAO Fish. 
Tech. Pap.]. 2001. 
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An examination is made of changes that have taken place in Western Australia's rock lobster 
(Panulirus cygnus) fishing practices, fleet capacity and ownership of harvesting rights subsequent 
to the introduction of transferable access-rights in the fishery. The nature of the harvesting right, 
measurement of fleet capacity and concentration of ownership are discussed. 
 
Morgan, G. R. (2001). Initial allocation of harvesting rights in the fisheries of South Australia. 
Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 152-158. FAO 
fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following a brief account of the 3 major quota-managed fisheries of South Australia (rock lobster 
- Jasus edwardsii, abalone - Haliotis spp, and pilchards - Sardinops neopilchardis), an 
examination is made of the nature of the harvesting rights. The method of allocation is described, 
outlining the policy objectives and the process used in determining the allocation. Data 
requirements and computational process are detailed and an evaluation made of the initial 
allocation process. 
 
Morgan, G. R. (2001). Initial allocation of harvesting rights in the rock lobster fishery of Western 
Australia. Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 136-
143. FAO fisheries technical paper 2001. 
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Following an outline of the rock lobster (Panulirus cygnus) fishery of Western Australia, an 
examination is made of the nature of the harvesting rights. The method of allocation is described, 



detailing the policy objectives, the process used in determining the allocation and the allocation 
method chosen. Data requirements and computational process are considered and an evaluation 
made of the initial allocation process. 
 
Munro, G., R. Willmann, et al. (2004). On the managment of shared fish stocks: critical isssues 
and international initiatives to address them. Management of shared fish stocks. pp. 95-112. 
2004. 
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This paper analyses the management of shared fish stocks from an economics standpoint, with 
the assistance of the theory of cooperative and non-cooperative games. Particular emphasis is 
given to the question of allocation criteria, and to the fundamental importance of ensuring that 
cooperative fisheries management arrangements have the robustness and resilience to 
withstand, through time, unexpected shocks, be those shocks environmental, economic or 
political in nature. Three case studies are included: (1) Pacific Island Nations tropical tuna 
fisheries; (2) Norwegian Spring-spawning herring fishery; (3) Canada-United States Pacific 
Salmon Treaty. 
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Economics and Management 49(3): 437-462. 
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In 1986, New Zealand responded to the open-access problem by establishing the world's largest 
individual transferable quota (ITQ) system. Using a 15-year panel dataset from New Zealand that 
covers 33 species and more than 150 markets for fishing quotas, we assess trends in market 
activity, price dispersion, and the fundamentals determining quota prices. We find that market 
activity is sufficiently high in the economically important markets and that price dispersion has 
decreased. We also find evidence of economically rational behavior through the relationship 
between quota lease and sale prices and fishing output and input prices, ecological variability, 
and market interest rates. Controlling for these factors, our results show a greater increase in 
quota prices for fish stocks that faced significant reductions, consistent with increased profitability 
due to rationalization. Overall, this suggests that these markets are operating reasonably well, 
implying that ITQs can be effective instruments for efficient fisheries management. (c) 2004 
Elsevier Inc. All rights reserved. 
 
Newman, S. J. (2002). Growth rate, age determination, natural mortality and production potential 
of the scarlet seaperch, Lutjanus malabaricus Schneider 1801, off the Pilbara coast of north-
western Australia. Fisheries Research 58(2): 215-225. 
 
Keywords: Age; Growth; Fisheries management 
  
The age of scarlet seaperch, Lutjanus malabaricus, from deep waters (>100 m depth) on the 
continental shelf of north-western Australia was estimated by examining transverse sections of 
their sagittal otoliths. Ages were assigned based on counts of alternating opaque and translucent 
zones (annuli). The consistency of the readings showed that the otolith increments can be used 
for age determination. Otolith weight was strongly correlated with fish age providing confirmation 
that the opaque and translucent zones used to estimate age in this study are formed on an 
annual basis. Growth was found to be moderately slow. The maximum observed age for a male 
was 31 years corresponding to 802mm FL. There was significant differential growth between the 
sexes in observed length-at-age, with males growing larger than females. The von Bertalanffy 
growth parameters were: L[in fin]=686.4 mm FL, K=0.180 yr-1, t0=-0.33 for males, and L[in 
fin]=565.8 mm FL, K=0.262 yr-1, t0=-0.09 for females. The annual instantaneous rate of natural 
mortality (M) was estimated to be 0.112. The life history characteristics of L. malabaricus indicate 
that this species has a low-production potential and hence is vulnerable to overfishing. Harvest 
strategies should, therefore, be conservative and fishery managers need to consider harvest 
refugia in those fisheries where size at first capture cannot be manipulated by modifications to 
fishing gear, such as the demersal fish trawl and fish trap fisheries of Western Australia. 



 
Ng'ang'a, S., M. Sutherland, et al. (2004). Toward a 3D marine cadastre in support of good 
ocean governance: a review of the technical framework requirements. Computers, Environment 
and Urban Systems 28(5): 443-470. 
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Jurisdictions that are contemplating the development of 3D Cadastres cannot afford to ignore the 
marine1 environment. Apart from its extreme importance as a resource, the marine environment 
and its use is volumetric by nature and involves the exercising of rights to the surface, water 
column, seabed, and subsoil.This paper highlights the value of the marine cadastre, 2 in 
providing support for effective and efficient decision making associated with good ocean 
governance. Its primary focus is the technical framework of a marine cadastre as part of the 
marine property rights information infrastructure. The paper begins by outlining the importance of 
coastal and marine areas. This importance is then linked to the three-dimensional mosaic of 
private and public rights and interests found in marine spaces, showing how this complexity 
affects ocean governance. The paper then outlines how information on property rights is crucial to 
ocean governance, and how the technical framework for the marine property rights information 
infrastructure can be built (by reviewing the various components of a marine cadastre). The paper 
then concludes by outlining other issues that need to be considered in developing a marine 
cadastre. 
 
Nichols, S., M. Sutherland, et al. (2001). Defining the marine boundary component of Canada's 
Geospatial Data Infrastructure (CGDI). 2. Biennial Coastal GeoTools Conference, Charleston, SC 
(USA), NOAA Coastal Services Center: USA. 
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A prerequisite for good governance of coastal and ocean resources is appropriate information 
about the ownership, stewardship, and use of these resources, i.e., a marine cadastre. In 
particular, it is important that any national spatial data infrastructure includes accurate, complete, 
and timely information on: a) what property rights exist; b) what jurisdictional powers affect these 
resources; and c) what three-dimensional marine spaces the property and jurisdictional interests 
affect? In Canada the current knowledge of offshore property rights and jurisdiction may be 
inadequate for the marine management challenges ahead. It is essential that information be 
gathered analyzed and managed regarding the range and complexities of marine boundaries if 
the objectives of good governance are to be met. A small selection of some of these marine 
boundaries might include: limits of private and public ownership (e.g., ordinary high water mark); 
limits of private rights below high water (e.g., waterlots, aquaculture sites, oil and gas); municipal, 
county, provincial, and territorial limits of jurisdiction and administration; national and international 
boundaries, including national coastal baselines; government departmental limits; environmental 
protection areas (e.g., wetlands, marine protected areas, coastal zone management) [e.g., 
Monahan et al., 2000]; military limits (e.g., disposal and weapons firing ranges); pipeline and 
cable rights-of-way. One step towards resolving the lack of knowledge on marine boundaries is 
the use of geographic information management tools that may serve to enhance visualization of 
the marine boundaries that exist, and which may be used to illustrate problem areas and 
alternative solutions. These tools include CARIS Spatial Fusion super(TM) and CARIS LOTS 
super(TM). CARIS Spatial Fusion super(TM) is one of the applications that integrate and 
distribute geographically referenced information through the Internet. CARIS LOTS super(TM) is 
a geographic information application, based on CARIS GIS, that can be used to aid in the 
delineation and delimitation of marine boundaries as required by the United Nations Convention 
on Law of the Sea (UNCLOS). This paper will focus on the essential role of boundary information 
in the Marine Geospatial Data Infrastructure (MGDI), the ocean portion of CGDI and is based on 
preliminary results of a Canadian National Centres of Excellence project examining the use and 
value of marine boundaries for good ocean governance. The purpose of the project is to 
demonstrate how geomatics technologies can be used to identify boundary issues, model 
potential solutions, and analyze the impact of boundary uncertainties. In this paper the authors 
will give examples of the major problems surrounding marine boundaries in the Canadian Atlantic 
Region, including such issues as aboriginal rights and overlapping federal/provincial jurisdiction. 



The problems being addressed in the project such as analyzing boundary data uncertainty will be 
outlined. In conclusion, the paper will illustrate the benefits of using new ocean mapping tools to 
resolve some of the legal, social, and technical issues involved in building a marine cadastre. 
 
Nielsen, J. R. (2003). An analytical framework for studying: compliance and legitimacy in 
fisheries management. Marine Policy 27(5): 425-432. 
 
Keywords: Fisheries management; Legitimacy; economics 
  
In this article an analytical framework for analysing compliance and legitimacy in fisheries 
management is developed. A precondition for sustainable and efficient fisheries management 
systems is that the imposed regulations can be controlled and enforced. Furthermore, the 
management costs shall be reasonable compared to the economic output to be obtained from the 
fisheries. The analytical framework is based on hypotheses from economic and sociological 
theories, i.e.: (a) fishers' compliance is determined by economic gains of breaking the rules 
compared to the risk of being detected, (b) compliance is also determined by the design of the 
management system and whether the imposed regulations are perceived as legitimate. This 
relates to both the procedures under which the regulations have been decided and to the 
contents of the regulations, and (c) institutions play a significant role in coordinating various 
interests in fisheries management and is further a mean to reduce high transaction costs in 
fisheries management. 
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During the last decade the co-management concept has gained increasing acceptance as a 
potential way forward to improve fisheries management performance. It has, however, at the 
same time become increasingly evident that the co-management concept is not clearly defined 
and means very different things to different people. In this article, we attempt to document 
experience available from a recent study on fisheries co-management that has researched case 
studies of various implementations of co-management arrangements in coastal and freshwater 
fisheries in South East Asia and Southern Africa, and to present a more comprehensive 
understanding of co-management and to summarise the experiences with both the positive 
outcomes and the problems in actual implementation. 
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fisheries lessons from Denmark. Marine Policy 27(5): 409-416. 
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This article presents the results of a research project, which has focussed on Danish fishers' 
acceptance of imposed fisheries regulations and their respect for the management system. The 
research has applied the analytical framework developed by Raakjaer Nielsen (Mar. Policy, in 
press). The research has focussed on three Danish fisheries: the cod fishery in the Baltic Sea, 
the demersal and Nephrops fishery in Kattegat and the fishery for non-human consumption 
species in the North Sea. Five factors have a major impact on rule compliance in Danish 
fisheries: (1) the economic gains to be obtained; (2) deterrence and sanctions; (3) compatibility 
between regulations and fishing practises and patterns; (4) efficacy of imposed regulations; (5) 
norms and morals of the individual fisher. In addition, there are indications that participation of 
fishers in the management process stimulates rule compliance. 
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Marine Policy 27(5): 433-439. 
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The UK Sea Fisheries (Shellfish) Act 1967 gives power to the Minister to devolve inshore 



fisheries management to local co-operative groups under a Regulating Order. The device was not 
used in Scotland until Shetland fishermen made a successful application in 1999. The Shetland 
experience encouraged applications and the mechanism was written into Scottish government 
strategy as key to future management. However, in 2001 an Orkney proposal failed prior to 
submission following opposition from the fishermen. This study looks at the circumstances of the 
Orkney failure in the context of the Shetland success and asks if the Regulating Order policy has 
a future. 
 
Novaczek, I., J. Sopacua, et al. (2001). Fisheries management in Central Maluku, Indonesia, 
1997-98. Marine Policy 25(3): 239-249. 
 
Keywords: management; Legislative reform 
  
Interviews with government staff responsible for fisheries management in Maluku, Indonesia in 
1997-98 revealed problems in capacity, and an emphasis on economic development rather than 
management. The traditional institutions which persisted in some villages to regulate the access 
and withdrawal rights over key inshore species, were also disjunct from government departments. 
The period following December 1998 is marked by political upheaval, legislative change that (in 
theory) decentralized governance over inshore waters, and violent unrest centered in Maluku. All 
these make the data collected in 1997-98 of historical interest. The state of fisheries management 
in Maluku remains undefined, pending further legislative reform and peace that will allow 
governments and communities to negotiate and implement new institutional arrangements. 
 
Ochiewo, J. (2004). Changing fisheries practices and their socioeconomic implications in South 
Coast Kenya. Ocean & Coastal Management 47(7-8): 389-408. 
 
Keywords: socioeconomics; policy 
  
A study conducted in South Coast, Kenya to determine the factors that influence the harvesting of 
fish in the area, assess the changes that have occurred in local fishing practices and their 
socioeconomic impacts; establish stakeholder characteristics in relation to changing fishing 
practices; and identify the winners and losers in the changing fisheries management regimes. 
Information and data were collected from four sites, namely Vanga, Shimoni, Msambweni and 
Gazi. It was established that changing fishing practices in the area have led to over-exploitation of 
the fish stocks from the coral reefs.Regression analysis of the data indicated a significant inverse 
relationship between fish harvesting rate and price. This is inconsistent with the theory of 
production, which predicts output to increase with increase in price. In the study area, when the 
price of fish is low, fishermen tend to spend more hours per day fishing in order to compensate 
for the lost income due to price decrease. This results in over-fishing within the coral reef. 
Similarly, the output has a significant inverse relationship with distance to the fishing ground. 
There is a significant positive relationship between effort and output; when fishing effort increases 
by one unit, output increases by 0.43 units in weight. The other explanatory variables, particularly 
income, education and age, have a positive but insignificant relationship with output; the adjusted 
R2 is 0.714, which means that these variables explain 71% of the variation in output. From the 
estimation of a transformed log-log model, the results obtained are consistent with the estimates 
of the original model. 
 
Okey, T. A. (2003). Membership of the eight Regional Fishery Management Councils in the 
United States: are special interests over-represented? Marine Policy 27(3): 193-206. 
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The failure of modern fisheries management is blamed on myriad socio-economic and technical 
problems, but the most fundamental reason for failure might be the overwhelming dominance of 
extractive interests in participatory decision-making venues. In the United States, commercial 
fishing interests made up 49% of appointed voting members of the eight Regional Fishery 
Management Councils between 1990 and 2001; recreational fishing interests made up 33%, and 
all other interests combined made up 17%. Dominance of commercial fishing representation over 
the 'other' group was statistically significant, and this unequal apportionment of interests 



remained statistically stable throughout the 12 years of reporting. Contemporary economic 
sensibilities within this 'industry-captured' regulatory process generate perverse incentives for 
management decisions that conflict with, and can undermine, national sustainability goals and 
standards, even when those standards are logically sound and agreed to by consensus. Positive 
feedbacks in the system reinforce the unequal representation of interests. The relative dominance 
of these interests can be adjusted through an experiment that legally mandates an apportionment 
formula designed to optimize the welfare and interests of the general public, thus testing the 
notion that increasing the relative representation of general public interests would improve the 
lacklustre performance of US federal fisheries management. 
 
Orbe-Mendoza, A. A., J. Acevedo-Garcia, et al. (2002). Lake Patzcuaro fishery management 
plan. Reviews in Fish Biology and Fisheries 12(2-3): 207-217. 
 
Keywords: Artisanal fishing; Fishery management; regulations; gear; CPUE  
 
Lake Patzcuaro, a 97.5 km super (2) lake in Central Mexico, has an important artisanal multi-
species fishery that is currently overexploited. Twelve fishes and one amphibian are important in 
the fishery, which is conducted largely from small wooden boats using seines, gill nets, and the 
traditional butterfly net. Fishery yields from the lake peaked in 1988, but have declined to near 
record lows since then. We propose a management plan to restore the fishery. Key components 
of the plan include: 1) licensing and restricting the number of fishermen; 2) continuing a recent 
ban on seines and implementing limits on the number and mesh sizes of gill nets to allow fish to 
complete at least one spawning before they are vulnerable to harvest; 3) establishing a closed 
season and areas closed to fishing to protect spawning fish; 4) increased education for fishermen 
in basic skills, fishing technology, and alternative jobs; 5) continued monitoring and research to 
assess trends in the fishery and to develop culture techniques to help restore fish populations; 
and 6) compliance and enforcement mechanisms to make the plan effective, including perhaps 
establishment of property rights for particular areas of the lake for specific groups of fishermen 
and more generally an equitable assignment of lake ecosystem uses between fishery and non-
fishery users. We recommend the plan be implemented in an adaptive fashion with provisions for 
adjusting regulations as conditions warrant. If at least some elements of this plan are not adopted 
then the Lake Patzcuaro fishery is likely to collapse. 
 
Palmer, W. (2000). Legal planning for management of fisheries using property rights. Use of 
property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 66-74. FAO fisheries technical paper 2000. 
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A discussion is presented on the Commonwealth of Australia's model and experience concerning 
legal planning for the use of property rights in fisheries management. Although this experience is 
derived from a federation with a written constitution and detailed fisheries legislation, it will 
nevertheless have some general application. Managers and fishers have a common interest in 
stable management arrangements that achieve the goals of resource sustainability and economic 
efficiency. The aim of management must be to take industry along with it in granting property 
rights and, recognizing that change cannot please everyone, ensure that arrangements are 
legally sound and will withstand concerted challenge. 
 
Palsson, G. (2000). The implications of ITQs: theory and context. Use of property rights in 
fisheries management. Proceedings of the FishRights99 Conference, Fremantle, Western 
Australia, 11-19 November 1999. Mini-course lectures and core conference presentations. no. 
404/1, pp. 316-320. FAO fisheries technical paper 2000. 
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Individual Transferable Quota (ITQ) systems are potentially powerful management regimes in 
fisheries, depending on their design, the manner in which they are introduced and the context 
where they are applied. An examination is made of 2 important issues related to research and 



management, focussing on Icelandic experience: 1) The tacit assumption of ITQs; and, 2) Some 
implications of the ITQ regimes. 
 
Pauly, D., J. Alder, et al. (2003). The future for fisheries. Science 302(5649): 1359-1361. 
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Formal analyses of long-term global marine fisheries prospects have yet to be performed, 
because fisheries research focuses on local, species-specific management issues. Extrapolation 
of present trends implies expansion of bottom fisheries into deeper waters, serious impact on 
biodiversity, and declining global catches, the last possibly aggravated by fuel cost increases. 
Examination of four scenarios, covering various societal development choices, suggests that the 
negative trends now besetting fisheries can be turned around, and their supporting ecosystems 
rebuilt, at least partly. 
 
Pet-Soede, C., W. Van Densen, et al. (2001). Can fishermen allocate their fishing effort in space 
and time on the basis of their catch rates? An example from Spermonde Archipelago, SW 
Sulawesi, Indonesia. Fisheries Management and Ecology 8(1): 15-36. 
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Spatial and temporal patterns in catch rates and in allocation of fishing effort were analysed for 
the coastal fishery in Spermonde Archipelago, Indonesia, to assess whether fishermen can 
optimise their strategy from catch information, or whether they fish under great uncertainty and 
merely minimise risks. On average 517 fishing units operated in the 2800 km super (2) area, 
catching 21 t fish day super(-1). Major gear categories were hook and line (59% of total effort and 
5% of total catch), and lift nets (16% of total effort and 70% of total catch). The size of individual 
resource spaces varied with gear type and was smaller in unfavourable weather conditions. 
Although spatial patterns in catch rates at the scale of the whole archipelago were evident, 
fishermen could not differentiate between locations, as catch variance within their individual 
resource spaces was high relative to the contrasts in spatial patterns. The aggregated distribution 
of fishing effort in Spermonde must be explained by factors such as the small scale of operations, 
rather than fish abundance. 
 
Petter Johnsen, J. (2005). The evolution of the "harvest machinery": why capture capacity has 
continued to expand in Norwegian fisheries. Marine Policy In Press, Corrected Proof. 
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Controlling the expansion of capture capacity has been a major challenge for the fisheries 
management systems around the North Atlantic. Despite focused attempts to reduce this capacity 
in recent years in different jurisdictions, it has continued to expand. This chapter uses a case 
study of changes in Norwegian fisheries to help explain why this has happened. The article 
supports the replacement of the rational actor approach that is currently hegemonic within 
fisheries management by a relational approach to the analysis of capture capacity expansion. A 
relational approach offers new insights into the ways political, economic, and technological forces 
continue to fuel capacity expansion within fishing. By use of this approach the article describes 
how the harvest machinery comes into existence. 
 
Phillips, B. F. and R. Melville Smith (2003). Sustainability of the western rock lobster fishery: 
past progress and future challenges. Perth, W.A., Curtin University of Technology. i, 24. 
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The Western Rock Lobster Fishery has 594 boats operating about 57,000 pots. Their average 
annual catch of 11,000 tonnes is valued at around US$150-300 million. In addition to the 
commercial catch, recreational fishers take about 600 tonnes a year. Sustainability in this fishery 
is maintained by analysis of a comprehensive fisheries database, some of which dates back to 
the 1960s (e.g. catch, effort, length-frequencies, fishery- independent breeding-stock surveys, 



puerulus settlement monitoring, recreational catch monitoring); an extensive set of management 
controls (including a limited fishing season and legal minimum and maximum sizes); and an 
effective compliance program. Effort in the fishery is controlled by input restrictions on the number 
of pots allowed and number of days fishing, which are implemented after considerable 
consultation with industry. The principal method of ensuring the sustainability of the fishery is by 
monitoring the size of the breeding stock, using data from both a commercial at-sea monitoring 
program and an annual fishery-independent breeding stock survey. When the breeding stock fell 
to low levels in the early 1990s, management initiatives succeeded in returning it to what are 
considered to be safe levels. Catches are currently high, but fishers have acquired sufficient 
scientific knowledge to understand that catches will fluctuate for environmental reasons and to 
take this into account in their fishing operations. Environmental effects have been shown to drive 
the level of settlement in a particular season. These settlement levels are in turn highly correlated 
with catches three to four years later, which provides a means of predicting future catches and 
managing the fishery accordingly. There are issues to be considered in assessing the 
sustainability of this fishery in the future. The fishery may be overly reliant on egg production from 
the Abrolhos Islands; catching power of the commercial fleet is increasing due to improvements in 
gear and technological equipment; growth in catches made by the recreational sector are 
currently unconstrained; pueruli may be harvested for aquaculture in the near future; and 
regulations protecting the female brood stock more than the male population could lead to 
reproductive issues. These potential threats are considered to be low, but will need to be 
monitored. The fishery was awarded Marine Stewardship Council certification in March 2000, the 
first in the world to receive this imprimatur. 
 
Phillips, G., L. Kriwoken, et al. (2002). Private property and public interest in fisheries 
management: the Tasmanian rock lobster fishery. Marine Policy 26(6): 459-469. 
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In 1998 a management system based on individual transferable quota (ITQ) was introduced in 
the Tasmanian rock lobster fishery. This marked the continuation of a management trend that has 
favoured economic efficiency at the cost of reduced employment and greater restrictions on 
access to the fishery. The authors discuss management trends in the fishery in the context of 
Tasmania's history, and social and political characteristics, which it is argued, have shaped 
development of Tasmania's resource management culture. Implications for social equality, 
economic well-being and environmental sustainability are discussed. In conclusion the difficulty of 
reforming policy that has been shaped by vested interests and which establishes rent-seeking 
activity is considered. 
 
Phung Giang, H. (2002). Public policy for shrimp farming in Vietnam. Shrimp farming 
sustainability in the Mekong delta environmental and technical approaches: Proceedings of the 
workshop held in Travinh (Vietnam), 5-8 March 2002, Nha Trang Institute of Oceanography. p. 
24. 
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In spite of its relative oldness, the common resources management is a quite new concept to 
apply in Vietnam. Land tenure system and water resources management reform are important 
stakes in order to ensure a sustainable aquaculture activity. They are then under a strong 
pressure and need to evolve to face property rights and uses rights challenges. It's a preliminary 
and crucial step to achieve in order to ensure the attraction and the success of important 
investments but also to avoid conflicts use among users (local community, fishermen, shrimp 
farmers, rice farmers, etc.). Two main axis for a sustainable aquaculture are developed, both in 
terms of space and in terms of times scale: the equity intra and inter-provinces concerning land 
use and the equity from one generation to another one (looking for the duration of the activity). 
These reforms are presented through the classification of the different kinds of aquaculture 
implemented in Vietnam (coastal aquaculture in bays, in mangrove areas, lagoon an tidal areas, 
urban areas or rivers as well as in terms of species grown). Land management is under the state 
responsibility but free access to numerous resources remains the main case encountered. Some 
use rights can be allocated for a determined period or according an auction process. This 



allocation can take place as well as the village, cooperative, groups or individual level. The 
individual allocation, or private allocation, can be either concentrated or spread in potential areas, 
underlining the diversity and the specificity of production systems. This diversity has to be 
controlled and framed to ensure the collective action to reach the success of the common 
resource management through the diversity of users. Regulations, decision making process and 
frameworks are presented, highlighting all the difficulties and stakes for developing a sustainable 
aquaculture and more especially a sustainable shrimp aquaculture in Vietnam. 
 
Pickering, T. (2003). Aquaculture in the Fiji Islands: The need for a comprehensive statutory 
framework. Ocean Yearbook 17. pp. 142-166. E. M. Borgese, A. Chircop and M. McConnell, 
University of Chicago Press. 
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Aquaculture is a new industry to many parts of the Pacific, including Fiji. In times past it has been 
traditionally practised in some of the Pacific Island countries, but not in others. Nowadays many 
so-called "micro-states" in the Pacific, wishing to stimulate economic development but with 
meagre natural resources, have identified aquaculture along with fishing and tourism as ways to 
promote economic growth based upon their natural advantages: clean water and high marine 
biodiversity. Progress to develop aquaculture in most Pacific Island nations has been 
disappointingly slow, and Fiji is no exception despite its relatively large size and its many 
infrastructure advantages. It is still very much a fledgling industry; however, many years of work 
to develop aquaculture in Fiji now appear to be on the verge of paying off, with some projects 
already operating commercially and with others in the pipeline. Fiji along with Cook Islands now 
leads the Pacific Island developing countries in terms of aquaculture development and 
diversification. This article reviews the current institutional arrangements for aquaculture in Fiji 
and examines how these might be further developed so that this new sector of the economy may 
become better established. Definitions of "aquaculture" and its property-rights components are 
discussed, then Fiji's laws are analyzed to find out whether these components are present or 
absent within current institutional arrangements. Any missing elements will have to be provided 
for in legislation if the sustainable development of aquaculture industries in Fiji is to be 
successfully fostered. 
 
Pike, G. (2003). Australians' right to fish: accepted community expectation or hard-fought 
privilege? The potential for world leadership. Proceedings of the 3rd World Recreational fishing 
conference, Northern Territory, Australia, 21-24 May 2002.  
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Australians' right to fish and their access to fish resources has in the past 20 years or so been 
increasingly challenged. This paper argues that, until these threats are dissipated by giving the 
recreational fishing sector fair and equitable resource allocations and security of access to fishing 
opportunities in fisheries whose species are shared with commercial and indigenous fishing 
sectors, ecological sustainability of Australia's natural resources on which fishing depends is 
unachievable and therefore, the future of fishing is limited. In other words, rights-based and 
ecosystem-based fisheries management is impossible unless the rights of all extractive user 
groups and their impacts on managed fisheries are taken into account. 
 
Pinnegar, J. K., S. Jennings, et al. (2002). Long-term changes in the trophic level of the Celtic 
Sea fish community and fish market price distribution. Journal of Applied Ecology 39(3): 377-390. 
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1. The intensive exploitation of fish communities often leads to substantial reductions in the 
abundance of target species, with ramifications for the structure and stability of the ecosystem as 
a whole. 2. We explored changes in the mean trophic level of the Celtic Sea (ICES divisions VII f-
j) fish community using commercial landings, survey data and estimates of trophic level derived 
from the analysis of nitrogen stable isotopes. 3. Our analyses showed that there has been a 
significant decline in the mean trophic level of survey catches from 1982 to 2000 and a decline in 



the trophic level of landings from 1946 to 1998. 4. The decline in mean trophic level through time 
resulted from a reduction in the abundance of large piscivorous fishes and an increase in smaller 
pelagic species which feed at a lower trophic level. 5. Similar patterns of decline in the trophic 
level of both catches and landings imply that there have been substantial changes in the 
underlying structure of the Celtic Sea fish community and not simply a change in fishery 
preferences. 6. We suggest that the reported changes in trophic structure result from reductions 
in the spawning stock biomass of traditional target species associated with intensive fishing, 
together with long-term climate variability. 7. The relative distribution of fish market prices has 
changed significantly over the past 22 years, with high trophic level species experiencing greater 
price rises than lower trophic level species. 8. Although decreased abundance of high trophic 
level species will ultimately have negative economic consequences, the reduction in mean trophic 
level of the fish community as a whole may allow the system to sustain higher fishery yields. 9. 
Management objectives in this fishery will depend on the relative values that society attaches to 
economic profit and protein production. 
 
Plaganyi, E. E., D. S. Butterworth, et al. (2001). Toward assessing the South African abalone 
Haliotis midae stock using an age-structured production model. Journal of Shellfish Research 
20(2): 813-827. 
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A deterministic age-structured model is developed for use in estimating resource dynamics 
parameters and projecting biomass trends for the South African abalone Halliotis midae, This 
constitutes the first quantitative approach applied to the management of this commercially 
valuable resource. The model focuses on one of seven commercial fishing zones, zone C, 
because particular concerns have been expressed about the status of the resource in this region, 
inter alia because of the considerable catches taken by the illegal fishing sector. The modeling 
approach is summarized, and some preliminary results from a single application of the model are 
given. Model parameters including the pre-exploitation spawning biomass B-o(sp), the present 
annual poaching take CPmax and the natural mortality M, are estimated by fitting the model to 
CPUE data for the period 1980 to 1998, Fishery-Independent Abalone Survey (FIAS) abundance 
data as well as several years of catch-ut-age data for each of various components of the fishery. 
The CPUE data are standardized using a general linear model, and zone C is split into two 
"linked" areas, a "poached" and "nonpoached" subarea with common resource dynamics 
parameters but separate fishing histories, This was necessary because of substantial differences 
in both the relative abundance trends and catch-at-age information for these two areas. Model 
results suggest that the resource in the "poached" and "nonpoached" areas of zone C is presently 
at ca. 1% and 85%, respectively of its pre-exploitation level (B-o(sp) = 3,360 and 1,580 tons, 
respectively). The model-estimated annual poaching catch for zone C from 1995 to 1998 (240 
tons) exceeds the annual commercial catch in zone C over this period. The model indicates that 
the maximum sustainable yield (MSY) is reduced by more than one-third if catches include the 
proportion of animals substantially smaller than the minimum legal-size limit thought to be taken 
by poachers. Model predictions should be interpreted with caution, because more work needs to 
be done to improve and evaluate the confidence that can be attached to model predictions and to 
refine the structure and assumptions of the model. A number of associated suggestion are 
presented. 
 
Polacheck, T. (2002). Will "small core" fisheries solve the fishery management dilemma? Marine 
Policy 26(5): 369-371. 
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Pontecorvo and Schrank (Mar. Policy 25 (2001) 43) suggest that a new approach to fisheries 
management that could solve the overfishing problem would be to establish "small-core" fisheries 
in which their maximum capacity to harvest the resource would be equal to the safe catches that 
could be taken from a stock at the lower limit of its natural cycle. Examination of their approach 
suggests that it would result in the same conflicts and demands on the fishery management 
system that occur in traditional fishery management. While Pontecorvo and Schranks approach 
aims to reduce fluctuation in supply/catches as the primary problem in fishery management, the 



reality is that fishery resources are highly variable. It is suggested that this variability cannot be 
managed away but needs to be confronted and embraced both in the fishery management 
process and the economic and social institutions that exploit these resources.  
 
Pomeroy, R. S., B. M. Katon, et al. (2001). Conditions affecting the success of fisheries co-
management: lessons from Asia. Marine Policy 25(3): 197-208. 
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The purpose of this paper is to present results from the first five-year phase of a large fisheries 
co-management research project implemented by the International Center for Living Aquatic 
Resources Management (ICLARM) and the Institute of Fisheries Management (IFM), with 
national partners in Asia and Africa. More specifically, the paper will present results of conditions 
which affect the success of co-management as identified through the project's research activities 
in Asia. The 18 conditions identified as being of high importance for success are grouped into 
three categories: supra-community level, community level, and individual and household level. 
 
Pontecorvo, G. (2001). Supply side uncertainty and the management of commercial fisheries:  
Peruvian Anchovetta, an illustration. Marine Policy 25(2): 169-172. 
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Variations in fish stocks are at the heart of the difficulties in managing commercial fisheries. The 
Peruvian Anchovetta fishery provides an excellent illustration of the problems posed to the 
industry and government regulators by wide swings in abundance associated with climatic 
change. This note gives a quantitative measure of the linkage between the Enso index (El Nino) 
and stock abundance. In doing so it opens up the question of the relative efficiency of current 
management techniques, such as ITQ's, as management tools. Finally, it questions the utility of 
using small pelagics as fish meal. 
 
Pontecorvo, G. (2003). Insularity of scientific disciplines and uncertainty about supply: the two 
keys to the failure of fisheries management. Marine Policy 27(1): 69-73. 
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The roots of the failure of the current system of the management in commercial fisheries, 
variability of the supply function and interdisciplinary problems are analyzed. Variability in the 
supply function is linked to our increasing understanding of the importance of the complexity of 
changes in the ocean environment and human predation on fish stocks. This emphasis on 
environmental change opens up new approaches to management. 
 
Pontecorvo, G. and W. E. Schrank (2001). A small core fishery:  a new approach to fisheries 
management. Marine Policy 25(1): 43-48. 
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A new approach to fisheries management is suggested. Recognizing the great uncertainty and 
variability that affects the supply of fish, combined with the immobility of capital and labor in the 
industry, a small core fishery should be maintained with the capacity to catch only the quantity of 
fish that it would be safe to catch as the stock approaches the lower limits of its natural cycle. 
When fish are abundant, the excess would be auctioned to risk takers who have neither a 
permanent commitment to, nor multi-year fishing rights in, the fishery. 
 
Potter, E. C. E., J. C. MacLean, et al. (2003). Managing the exploitation of migratory salmonids. 
Fisheries Research 62(2): 127-142. 
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The control of exploitation in fisheries for Atlantic salmon (Salmo salar L.) and trout (S. trutta L.) 



has both biological and socio-economic objectives, the former relating to the protection of the 
productive capacity and diversity of the resource and the latter to issues such as the allocation of 
any harvestable surplus to different user groups. In fulfilling the biological aims, managers can 
restrict catches or fishing effort to ensure that sufficient fish from each population are permitted to 
spawn; they may also consider options for increasing the production of the stock, such as habitat 
improvement or stocking. Biological reference points (e.g. limits and targets) are increasingly 
being used to provide an objective measure of the status of stocks and determine the possible 
need for management actions, although a range of other stock indicators may be required to fully 
protect the diversity of our stocks. This is consistent with the application of a precautionary 
approach to salmon fishery management as adopted by the North Atlantic Salmon Conservation 
Organisation (NASCO). NASCO has agreed that a limit reference point (or conservation limit) for 
Atlantic salmon should be set at the spawning stock size that will give maximum sustainable yield 
(SMSY). Fisheries should therefore be managed to ensure that there is a high probability that 
these limits are exceeded, and actual escapement should usually be higher than these 
thresholds. NASCO has proposed that stocks should be maintained above their conservation 
limits by setting higher, and thus more precautionary, management targets, although alternative 
approaches are possible. ICES and NASCO have favoured a fixed escapement strategy for the 
management of salmon fisheries, although in practice, this strategy is being implemented in a 
variety of ways. In many fisheries, approaches more akin to 'floor policies' or 'proportional 
threshold harvesting' are being employed although the merits of different strategies for the 
management of commercial and recreational salmon fisheries have yet to be fully explored. 
Scientists still have some way to go in fully incorporating uncertainty into their management 
advice, but the objective must be to utilise the best information available to them, regardless of its 
imperfections, in developing management options and to account explicitly in their advice for the 
various sources of uncertainty both in the current state of scientific knowledge and in our ability to 
control fisheries. These management approaches have mainly been developed for the 
management of Atlantic salmon, but there would clearly be merits in developing similar 
approaches to protect production of both migratory and non-migratory trout stocks. 
 
Powell, E. N., A. J. Bonner, et al. (2003). Vessel time allocation in the US Illex illecebrosus 
fishery. Fisheries Research 61(1-3): 35-55. 
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The Illex illecebrosus fishery in the northwestern Atlantic Ocean is trawl-based. I. illecebrosus 
normally lives less than 1 year. One option for managing such a short-lived species is the use of 
catch and effort data obtained from fishing vessels during the fishing season to manage the 
fishery in real time. Verification of the accuracy of data reports is important. Conceivably, 
information contained in the data stream of vessel position and time provided by a remote data 
logger could be used to reconstruct the vessel's activities to assess the reliability of industry 
reports. This study describes quantitatively the types of vessel operating activities that take place 
on a typical I. illecebrosus fishing trip and assesses the possibility of reconstructing these 
activities reliably from the simple data stream of vessel position and time. Seven activities were 
identified, six of which occurred commonly: steaming to and from port, searching, towing, set-up 
time between tows, steaming overnight and laying-to overnight. Processing the catch, as a 
discrete activity, occurred rarely. Each activity could be characterized in terms of its duration and 
distance traveled, the average vessel speed, and the tendency for vessel speed to change during 
the activity. Most activities were conducted in a linear manner. Accordingly, reasonable estimates 
of the distance and duration of these activities could be obtained simply from the knowledge of 
the starting and ending position and time. Analysis of search time and subsequent catch revealed 
that searching did not improve catch. More squid would have been caught had the vessels used 
this time for towing. Catch per unit effort (CPUE) can be calculated using duration or distance in 
the denominator. In this set of fishing trips, the two were equivalent. Catch bore a nonlinear 
relationship with CPUE. In particular, larger catches were associated with incrementally larger 
CPUEs. The uniqueness of each activity when described by its characteristic speed, duration and 
distance, and the consistency of these characteristics for each activity between vessels suggests 
that vessel behavior might be assessed remotely using a time series of position and time. Such a 
capability might be important in any real-time management plan where industry vessels 
necessarily must be depended upon for data on catch and CPUE. 
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reduction regulations in the Loligo squid fishery. Journal of Environmental Management 71(2): 
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Discard reduction is a component of the statutory requirements of the Sustainable Fisheries Act. 
One species of concern is scup, Stenotomus chrysops, discarded in the Loligo pealei fishery. 
Initially, regulations were imposed restricting the fishery in time and space to avoid areas and 
times associated with high scup discarding. Modified gear was required in 2003 on any boat 
fishing in areas otherwise closed to the fishery to reduce scup discarding. The purpose of this 
study was to evaluate the success of the 2003 net regulations and the potential influence of time-
area closures (GRAs) in achieving a reduction in scup discarding. The regulations are based on 
three expectations. (1) Reduction in discarding in the Loligo squid fishery will materially reduce 
total scup discarding. (2) Exclusion of Loligo squid fishing vessels from the GRAs will result in 
these vessels fishing in areas that inherently produce fewer scup discards without equivalently 
increasing discarding in other sensitive species. (3) The use of a square-mesh large-mesh 
section in the extension will reduce scup discarding to the extent that otherwise would be 
achieved if the boats fished outside the GRAs without the economic cost imposed by redeploying 
the fleet. Analysis of the NMFS-NEFSC observer database offers no support for the belief that 
Expectation 1 has been met. Squid catches were too low to sustain a directed fishery in the 
northern GRA during this study. Thus, had this area been open, limited scup discarding would 
have occurred. In this study, squid catches averaged 1025-kg/ tow-1 in the southern GRA. Thus, 
had the GRA been open, Loligo fishing would have taken place. Yet, in the 34 tows taken by two 
vessels, not a single scup was caught. Redeployment of the fleet clearly increased scup 
discarding in 2003. Thus, Expectation 2 was not met. Field tests demonstrated that the 
implemented net modification can produce reduced catches of mostly smaller-sized finfish without 
impairing squid catch, but the data also indicate that this result may not be routinely achieved. 
Thus, Expectation 3 was not completely met. Implementation of the 2003 net regulation was likely 
premature, in that the specification was not adequate to guarantee the desired results. The 
history of the scup discarding issue in the Loligo squid fishery demonstrates that discard 
reduction cannot be accomplished without adequate prior evaluation of the sources of discards, 
without the requisite and concomitant experimental evaluation of the results of regulatory reform, 
and without adequate commercial-scale testing of prospective reforms prior to implementation. 
 
Prager, M. H. and M. S. Mohr (2001). The Harvest Rate Model for Klamath River Fall Chinook 
Salmon, with Management Applications and Comments on Model Development and 
Documentation. 
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The fall run of chinook salmon Oncorhynchus tshawytscha in the California portion of the Klamath 
River supports important ocean and river fisheries. At the start of each annual management 
season, the Klamath Harvest Rate Model (KHRM) is used to propose preliminary harvest levels 
that are subsequently used as the basis of negotiations on harvest allocation and fishing season 
structure. Until recently, the KHRM existed only as a computer spreadsheet file without written 
documentation, from which optimal harvest levels (the highest levels attainable within current 
management policy) were found by repeated manual adjustment of trial values, a tedious and 
error-prone procedure. We provide formal treatment of the KHRM by setting forth the equations 
that define it and providing the analytical solution to its optimization. We then give three examples 
of its use in managing the stock, ranging from routine use to incorporation into simulation studies. 
Introduction of spreadsheets and similar simplified programming tools has encouraged the 
implementation of computer models that are not clearly defined mathematically. That approach 
forces users to decipher programming code to grasp model structure and raises the question 
whether model structure was carefully thought out. Written development of theory properly 
precedes and provides a foundation for any implementation. Explicit development of theory is 
critical to foster mathematical insight and consequent progress in model development. 
Documentation of theory is particularly important for models that are used in setting public policy 



since it allows them to undergo peer and stakeholder review, which increases accountability and 
public trust. 
 
Prager, M. H., C. E. Porch, et al. (2003). Targets and limits for management of fisheries: A 
simple probability-based approach. North American Journal of Fisheries Management 23(2): 349-
361. 
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Precautionary fishery management requires that a distinction be made between target and limit 
reference points. We present a simple probability framework for deriving a target reference point 
for the fishing mortality rate (F) or biomass (B) from the corresponding limit reference point. Our 
framework is a generalization of one devised previously by Caddy and McGarvey (1996). Both 
methods require an a priori management decision on the allowable probability of exceeding the 
limit reference point; our method removes a major assumption by accounting for the uncertainty 
in the limit reference point. We present the theory underlying the method, an algorithm for 
solution, and examples of its application. The new procedure, like the old, requires an estimate of 
the implementation uncertainty expected in the following year's management, an estimate that 
might be obtained by a review of the effectiveness of past management actions. Either method 
can be implemented easily on a modern desktop computer. Our generalized framework is more 
complete, and we believe that it has wide applicability in the use of fishery reference points or, for 
that matter, in other conservation applications that strive for resource sustainability. 
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Management of West Coast groundfish resources by the Pacific Fishery Management Council 
involves Federal government and academic scientists conducting stock assessments, generally 
using the stock synthesis framework, applying the 40-10 rule to determine harvest guidelines for 
resources that are not overfished and conducting rebuilding analyses to determine harvest 
guidelines for resources that have been designated as overfished. However, this management 
system has not been evaluated in terms of its ability to satisfy the National Standard 1 goals of 
the Sustainable Fisheries Act. A Monte Carlo simulation framework is therefore, outlined that can 
be used to make such evaluations. Based on simulations tailored to a situation similar to that of 
managing the widow rockfish (Sebastes entomelas) resource, it is shown that catches during 
recovery and thereafter are likely to be highly variable (up to +/-30% from one year to the next). 
Such variability is far greater than has been presented to the decision makers to date. Reductions 
in interannual variability in catches through additional data collection are, however, unlikely. 
Rather, improved performance will probably arise from better methods for predicting future 
recruitment. Rebuilding analyses include quantities such as the year to which the desired 
probability of recovery applies. The estimates of such quantities are, however, very poorly 
determined. 
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for fisheries management: application to the broadbill swordfish fishery off eastern Australia. 
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Calls to use target, limit and threshold reference points to achieve precautionary management 
goals have increased substantially in recent years. For many fisheries there is little chance of 
conducting formal stock assessments, and indicators of stock status have to be based on 
changes in measurable quantities such as catch rates and percentiles of the length distribution of 
the catch. Use of such empirical indicators for management decisions also requires a choice of 
appropriate reference or trigger levels for the indicators. Monte Carlo simulation can be used to 
examine the performance of alternative indicators and associated reference points in terms of 
their ability to correctly identify the biological conditions that they were designed to measure. This 



study examines the performance of several potential empirical indicators for broadbill swordfish 
off eastern Australia, taking into account uncertainties in stock structure, current status, and 
future trends in fishing effort. Indicators based on catch rates are shown to be potentially very 
misleading. In contrast, indicators based on the mean length or mean weight of the catch perform 
better, because these quantities change in a more predictable manner with abundance. 
Nevertheless, reference points based on these quantities are frequently triggered either too early 
or too late. 
 
Punt, A. E., A. D. M. Smith, et al. (2002). Evaluation of management tools for Australia's South 
East Fishery 3. Towards selecting appropriate harvest strategies. Marine and Freshwater 
Research 53(3): 645-660. 
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The performance of a set of harvest strategies is evaluated for four of the species in Australia's 
South East Fishery relative to the objectives for the Australian Fisheries Management Authority. 
Harvest strategies based on the Integrated Analysis method of stock assessment are found to 
outperform those based on trends in catch rate. Harvest strategies where the target level of 
fishing mortality aims at stabilizing the spawner biomass at some pre-specified fraction of its pre-
exploitation level appear to outperform those that set Total Allowable Catch (TAC) based on 
estimates of F MSY. The harvest strategies considered are robust to many of the types of 
uncertainties considered. The factors that influence performance to the greatest extent include 
the amount by which landed catches are limited by market demands, the depletion of the 
resource when the harvest strategy is first applied, the variation in recruitment and productivity. 
Fairly tight limits can be placed on how much the TAC can be varied from one year to the next 
and any minimum TAC levels should be low. There appears to be little benefit from conducting 
assessments (and changing TACs) frequently. 
 
Purwaka, T. H. and Sunoto (2001). Coastal resources management in Indonesia: Legal and 
institutional aspects. Institutional issues and perspectives in the management of fisheries and 
coastal resources in southeast Asia. ICLARM Tech. Rep. Vol. 60, pp. 60-90.  
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This research explores legal and institutional aspects of fisheries and coastal resources 
management. The analysis is based on the principles of integrated fisheries management which 
includes seven key management factors: (1) information systems; (2) natural resources 
assessment; (3) natural resources allocation; (4) natural resources utilization and protection; (5) 
process of production; (6) marketing; and (7) MCS (monitoring control and surveillance) systems. 
This study includes three locations, namely Ameth Village (Nusa Laut Island), Sulamu Village 
(Kupang Bay) and Kampung Laut (Segara Anakan). Findings indicate that fisheries and coastal 
resources management in Indonesia is not yet effective. Laws, regulations and policies have 
been issued by the Government of Indonesia as legal basis for developing marine fisheries 
management. The General Guidelines of State Policy (GBHN) of 1993 and 1998 provide policy 
guidelines of fisheries and coastal marine resources management. Since 1993, implementation 
and development of integrated fisheries management have been intensified in several coastal 
and marine areas of Indonesia. However, several problems still exist as a result of conflicting 
interests among stakeholders and overlapping jurisdictions over marine resources among 
government institutions and agencies. These problems include coastal and marine resources 
depletion, degradation of aquatic habitats and marine pollution. 
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The successful negotiation of the Convention on Conservation and Management of Highly 
Migratory Fish Stocks in the Western and Central Pacific Ocean (WCPF Convention) in 2000 has 
resulted in new opportunities and challenges for the Pacific Islands States in their effort to 



develop their domestic tuna industries. This paper identifies the key management issues arising 
from the WCPF Convention that are likely to have major impact on the domestic tuna industry 
development in the Pacific Islands region. The options to develop rights-based fisheries 
management systems as a broader means of domestic industry development are explored. 
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Recent increases in the volume of canning grade tuna caught in the Western and Central Pacific 
Ocean (WCPO) have led to concern about the increasing catching capacity of the fleet of purse 
seine vessels operating in the fishery. In this paper, data envelopment analysis is used to 
examine the current technical efficiency of the WCPO purse seine fleet, the potential catching 
capacity of the fleet and the excess capacity currently present in the fishery. These estimates are 
then used to examine possible implications of a move to a management regime based on limiting 
the total number of fishing days in the fishery. 
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Keywords: Fisheries management; Sustainability; 
  
Despite commitments to sustainability by essentially every national and international 
management agency, fisheries repeatedly fail to meet that objective. Major declines in stock 
status are common, and collapses have occurred in many jurisdictions. What makes 
unsustainability such a common feature of fisheries, when none of the parties--the managers, 
their science advisors, nor the industry itself--wish it? Historical trends in biomass and catch data 
for flatfish fisheries in New England, the Newfoundland-Labrador Shelf, west Coast of British 
Columbia, Bering Sea-Gulf of Alaska, and North Sea-Northern Shelf are used to test some 
general assumptions of governance and environmental variability and their role in sustainable 
fisheries management. The evidence suggests that sustainability is hard to achieve in flatfish 
fisheries, the majority of stocks (38 of 65) were overfished at some period during their history. 
However, some stocks in every category supported sustainable fisheries for the full period 
examined and this would appear to be achievable for a range of conditions. There were expected 
differences in the probability of management success between major geo-political regions and 
between different jurisdictional regimes. There were also contrary differences in sustainability 
between bycatch and target fisheries and in stock size. There was no support for the assumptions 
regarding harshness of the environment. More than any other factor examined, failure to comply 
with science advice greatly increases the risk of unsustainability. Finally, the analysis provides 
insight into the value of quantitative reference points as an objective tool in performance 
measurement. 
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Keywords: fishery management; rights; 
 
A discussion is presented on fishery managements and commercial rights in Western Australia, 
considering in particular rights of the Aboriginal people. For indigenous people, Native Title Rights 
are crucial for survival of cultures and for providing an avenue for serious planning caveats on 
resource use that might otherwise proceed unchecked. Looking after the resource, cultural 
biodiversity and protected areas, and representative structures are examined. It is concluded that 
it is now time for the indigenous peoples of Australia to be recognized as an integral and valued 
part of the country. The key to successful management of both land and sea can be based on a 
cultural underlay that pre-exists and requires little modification apart from the recognition of the 
reality and the rights that flow from it. 
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Fisheries Ecology and Management by Carl Walters and Steven Martell is the latest in a series of 
fisheries science texts over the last two decades that have been authored or co-authored by 
Walters. It is a welcome update on science and management practice in a field where the science 
is developing quite rapidly, but management practice generally has changed too slowly, by too 
little and too late to achieve what the science tells us is possible. The text is aimed at advanced 
undergraduates and graduate students, although it will also be of broad interest to academics and 
practitioners of fisheries management. This book is forthright, as you might expect from one that 
considers a subject in which science has so often been ignored, misused or abused by 
practitioners and decision makers. Indeed, the authors have plenty of spleen to vent:on the 
mathematically illiterate who criticise fisheries modelling; on fishery managers who fail to listen to, 
or understand, sound advice; on stock assessment scientists that behave like musk oxen in the 
face of criticism, grouping together to defend their intellectual progeny from attack; and on the 
tendency for people who preside over the worst management failures to get promoted, among 
others. Their targets are ones that many of us can agree on, and the attacks add colour and 
interest to a subject that is not widely known for its entertainment value. So what is the current 
status of fisheries management science? In a nutshell, stock assessments are still often highly 
unreliable, and management advice that depends on the accuracy of assessments is suspect. 
But this does not mean that stock assessment is a waste of time, or that the models in use are 
worthless in helping to underpin rational policy decisions. Indeed, the authors make a strong case 
that simple is often better for management models, and that sound policies for exploitation do not 
have to be founded on knowing exactly how many fish there are in the sea. The authors detail 
management options that are robust to uncertainty in estimates of stock size and fishing mortality 
rates. For example, taking a constant fraction of the stock each year based on direct measures of 
mortality, such as tagging fish, or controlling fishing through strict time and/or area closures. The 
writing is clear, direct and engaging and the authors are persuasive. In fact, the book is excellent 
and I highly recommend it. 
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Marine reserves have been widely promoted as conservation and fishery management tools. 
There are robust demonstrations of conservation benefits, but fishery benefits remain 
controversial. We show that marine reserves in Florida (United States) and St. Lucia have 
enhanced adjacent fisheries. Within 5 years of creation, a network of five small reserves in St. 
Lucia increased adjacent catches of artisanal fishers by between 46 and 90%, depending on the 
type of gear the fishers used. In Florida, reserve zones in the Merritt Island National Wildlife 
Refuge have supplied increasing numbers of world record-sized fish to adjacent recreational 
fisheries since the 1970s. Our study confirms theoretical predictions that marine reserves can 
play a key role in supporting fisheries.  
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Marine reserves are being established worldwide in response to, a growing recognition of the 
conservation crisis that is building in the oceans. However, designation of reserves has been 
largely opportunistic, or protective measures have been implemented (often overlapping and 
sometimes in conflict) by different entities seeking to achieve different ends. This has created 
confusion among both users and enforcers, and the proliferation of different measures provides a 
false sense of protection where little is offered. This paper sets out a procedure grounded in 



current understanding of ecological processes, that allows the evaluation and selection of reserve 
sites in order to develop functional, interconnected networks of fully protected reserves that will 
fulfill multiple objectives. By fully protected we mean permanently closed to fishing and other 
resource extraction. We provide a framework that unifies the central aims of conservation and 
fishery management, while also meeting other human needs such. as the provision of ecosystem 
services (e.g., maintenance of coastal water quality, shoreline protection, and recreational 
opportunities). In our scheme, candidate sites for reserves are evaluated against 12 criteria 
focused toward sustaining the biological integrity and productivity of marine systems at both local 
and regional scales. While a limited number of sites will be indispensable in a network, many will 
be of similar value as reserves, allowing the design of numerous alternative, biologically adequate 
networks. Devising multiple network designs will help ensure that ecological functionality is 
preserved throughout the socioeconomic evaluation process. Too often, socioeconomic criteria 
have dominated the process of reserve selection, potentially undermining their efficacy. We argue 
that application of biological criteria must precede and inform socioeconomic evaluation, since 
maintenance of ecosystem functioning is essential for meeting all of the goals for reserves. It is 
critical that stakeholders are fully involved throughout this process. Application of the proposed 
criteria will lead to networks whose multifunctionality will help. unite the objectives of different 
management entities, so accelerating progress toward improved stewardship of the oceans. 
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Herring caught in the Thames Estuary sustain a small local commercial fishery (peak catch of 
606&nbsp;t during the 1972-1973 fishing season). Loss of local consumers' interest in the herring 
product has resulted in a gradual decline in catches and fishing effort for the stock. The stock is 
assessed using an age-structured model that relies on the information provided by a scientific 
trawl survey, and management advice is provided before the fishing season starts in October. 
Given its current low economic value, managers have requested evaluation of options for multi-
annual Total Allowable Catches (TACs) in an attempt to reduce the frequency (and costs) of 
assessment and associated management advice. A tentative relationship between sea surface 
temperature and recruitment is used to predict the impact of increasing sea temperatures on 
future recruitment in the context of global warming. Hypotheses of auto-correlation and of an 
environmental effect on recruitment, together with trends in weight-at-age and the overestimation 
of spawning-stock biomass, form the basis for sensitivity tests of the management options 
considered. Implementation of a 3-year fixed TAC with 40% constraint in TAC variability and a 
slight reduction in target F would seem appropriate for the stock, given that it is within safe 
biological limits and compares well in terms of yield and risk with the current approach of annual 
TAC revision. 
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Following a brief historical account of fisheries management in Western Australia, details are 
given of the current management framework, which covers quotas in their various forms, 
including individual transfer quotas and total allowable catch limits, and any variation or 
combination of biological and other input-controls necessary to support such management 
arrangements. Outcomes and experience over the last 30 years regarding the rock lobster and 
the Shark Bay and Exmouth Gulf prawn fisheries are discussed, outlining also the various 
lessons learnt during 30 years of fisheries management experience. Some key pointers for 
establishing fisheries management arrangements and introducing new property rights or access 
entitlements, and key directions that fisheries management must now take in Western Australia 
are included. 
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Since 1980, the abundance of wild Atlantic salmon has been monitored by means of catch 
records, adult counts, electrofishing and smolt trapping in six rivers flowing into the northern Baltic 
Sea. River abundance (spawners, parr and smolts) was compared with implemented large-scale 
and river-specific management measures and with natural factors potentially affecting 
abundance. Since the 1980s, the wild stocks have recovered in a synchronous cyclical pattern. 
The recovery occurred mainly in two jumps, first a sudden increase dating back to around 1990 
and a second sharp rise in the late 1990s. River abundance of young salmon commonly rose 
about 10-fold and approached the previously estimated production capacity in some of the rivers. 
This positive development may be explained by a decline in fishing pressure together with 
covarying natural factors influencing survival and growth. The offshore fishery started to decline 
at the time of the first increase, while the reduction in the total allowable catches together with 
seasonal restrictions on the coastal fishery strengthened the second increase. Improved natural 
conditions seem to have increased both survival and escapement during the first rise. Spawners 
producing the second rise were the offspring of the spawners of the first rise. The outbreak of the 
M74 mortality syndrome among alevins reduced the abundance of several year-classes that 
hatched during the first half of the 1990s. In most rivers, the fraction of older and female fish in 
the spawning run has increased over the period, thereby increasing the reproductive capacity of 
the populations. No distinct effects of variations in river-specific management regimes were 
observed. Instead, the results emphasize the role of fisheries management in the open sea as 
well as in coastal waters, and also of non-human factors in controlling overall abundance of wild 
salmon in northern Baltic rivers. 
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On August 4, 2000, an ad hoc Arbitral Tribunal decided that it lacked the jurisdiction to hear the 
merits of the Southern Bluefin Tuna dispute involving Australia/ New Zealand and Japan. Several 
issues make the Southern Bluefin Tuna an extremely fertile case. This was the first time an 
arbitral tribunal was constituted under Part XV and Annex VII of UNCLOS. More importantly, the 
dispute brings forward several issues that are likely to be increasingly present in international 
litigation in future decades. First, the applicants had a choice of judicial fora in which to initiate 
proceedings. As the number of international judicial bodies continues to expand, similar issues 
will likely take up the concerns of practitioners and scholars alike. Second, the Southern Bluefin 
Tuna dispute is one of the few cases in which arbitration has been initiated unilaterally. Third, the 
dispute raised certain fundamental issues about the structure and institutional architecture of the 
United Nations Convention on the Law of the Sea (UNCLOS). For instance, the Arbitral Tribunal 
considered whether the dispute settlement procedure contained in Part XV of UNCLOS prevailed 
over dispute settlement procedures in other sectorial and regional agreements, in which 
instances they prevailed, and to what extent. Finally, the Southern Bluefin Tuna dispute arose 
from the failure of a regional and sectorial fishing regime. It illustrates what happens when 
regimes fail to function and sheds some light on when and why they might crash. 
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After nearly 20 years of central European management the fishing industry is deep in crisis, a 
point emphasised by Scottish demersal fishermen during a study that investigated the breadth of 
their knowledge and its potential application to fisheries management. In the interviews fishermen 



were asked to proffer an alternative management system to the much-maligned total allowable 
catches. Fishermen were found to favour an effort control system (days at sea) and abolition of 
quotas. Many of the problems emphasised by the fishermen were found to mirror those 
highlighted by the European Commission in their reform of the Common Fisheries Policy. A 'days 
at sea' management scheme was seen by the fishermen to address many of these issues. 
However, if implemented a 'days at sea' scheme would bring additional conditions, unfavoured 
and unconsidered by the fishermen. The findings presented in this paper demonstrate that there 
is an urgent need to conduct further research in this field of investigation and that lessons can be 
learnt from other effort management schemes practised around the world. 
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Understanding regime shifts is important to management. Optimal allocation of fishery effort can 
be improved if it were known whether or not the regime was positive or negative. This 
determination is difficult because a high recruitment, when the stock is at a low level of 
abundance (or vice versa), may be the indication of the onset of a multidecadal regime shift, or 
just a chance occurrence. Accordingly, the determination of an increase or decrease in 
productivity from observations independent of those made directly on fish populations is 
important. 
 
Rothwell, D. R. (2003). The International Tribunal for the Law of the Sea and Marine 
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The 1982 UN Convention on the Law of the Sea (UNCLOS) ushered in a                    new era of 
oceans governance to which the international community has been adjusting for the past two 
decades. In addition to the significant development of a range of maritime zones plus 
comprehensive provisions for the protection of the marine environment and marine scientific 
research, and the recognition of new regimes for archipelagic States and the deep seabed, the 
Convention also addressed dispute resolution. This in itself is not extraordinary as nearly all 
multilateral and bilateral treaties contain some provisions addressing dispute resolution. What 
made UNCLOS distinctive was that it sought to make the peaceful settlement of all disputes 
under the Convention compulsory. This action did not only refer to the provisions of Article 33 of 
the UN Charter, but went further through the establishment of complex dispute resolution 
mechanisms. These mechanisms not only relied upon existing institutions such as the 
International Court of Justice (ICJ), but also developed new institutions, including the following: 
The International Tribunal for the Law of the Sea (ITLOS); An Arbitral Tribunal under Annex VII; A 
Special Arbitral Tribunal under Annex VIII. 
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Indicator systems are seen as central tools for ecosystem-based fisheries management, helping 
to steer fisheries towards sustainability by providing timely and useful information to decision-
makers. Without testing hypotheses about the links between policies and outcomes, however, 
indicator systems may do little more than promote ad hoc policies, possibly even prolonging the 
transition to sustainable fisheries. The Institutional Analysis and Development (IAD) framework is 
a robust framework that has been used extensively to design policy experiments and empirically 
test theories and models linking ecological-economic systems, institutions and the sustainability 
of common pool resource systems. A modified IAD framework is developed that transparently 
encompasses both process-oriented pressure-state-response (PSR) and structurally oriented 
sustainable livelihood indicator frameworks, thus providing a platform for ecosystem-based 



fisheries management policy experiment design and monitoring. An institutional approach to 
fisheries management facilitates critical examination of important cross-cutting issues, including 
assumptions regarding what comprises sustainability and how market, government and civil 
society organizations use strategic investments in capital assets and institutions to achieve 
sustainability objectives. The emphasis on capital assets keeps attention on the relative merits of 
alternative investment options in policy experiments. (C) 2003 Elsevier B.V. All rights reserved. 
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We estimated the spatial population structure by size and the economical potential (biovalue) of a 
multispecies fish resource in an estuarine lagoon in Colombia, based on fishery-dependent (catch 
and effort) and independent (seasonal fishing surveys) data. Model-based (geostatistics, kriging) 
estimations of such performance variables were used to quantify the uncertainty in abundance, 
individual price by size and variable costs per haul. Monte Carlo analysis was used to assess the 
status of the fishery. The spatial dimension of risk analysis was explored by indicator kriging, 
whereas effects of biovalue on the spatial allocation of fishing effort were evaluated using 
contingency tables. Fish abundance, individual sizes and biovalue were spatially structured, but 
the spatial patterns varied between seasons and species. Analysis of biovalue showed a 
moderate risk that fishers had economic losses derived from the fishing activity. Spatial risk 
analysis showed that no more than 30% of the total area from the lagoon registered profitable 
levels of fish abundance, which affected the spatial allocation of fishing effort. Management 
implications supported by our study suggest seasonal and spatial fishing closures to protect 
juveniles and spawning stock of fish species. 
 
Rueda, M. and O. Defeo (2003). Linking fishery management and conservation in a tropical 
estuarine lagoon: biological and physical effects of an artisanal fishing gear. Estuarine, Coastal 
and Shelf Science 56(5-6): 935-942. 
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Information coming from fishery monitoring, surveys and experimental fishing with participation of 
fishers was employed to determine the impact of an artisanal gear, 'boliche', on the biodiversity of 
the Cienaga Grande de Santa Marta (CGSM), an estuarine lagoon on the Caribbean coast of 
Colombia. Fishery monitoring (catch data) included landings before (1968 and 1978) and after 
(1994-1996) the introduction of the boliche in the CGSM (1985), whereas surveys were 
conducted seasonally during 1993-1994. Fishing experiments involved evaluating different mesh 
sizes and the short-term effect of physical disturbance by the boliche. Monitoring suggested 
potential trophic effects of this fishing gear: the catch of large, long-lived, carnivorous species 
declined after the introduction of the boliche in the CGSM, whereas catch rates of smaller, 
shorter-lived, and lower trophic level species increased. Surveys revealed that the boliche 
retained 41 species. The by-catch made up 62% of the total catch and the remaining 38% 
involved the three target species Eugerres plumieri, Mugil incilis and Cathorops spixii. Selectivity 
experiments showed that 2.5-in. stretched mesh size gill nets caught more species than the 3.0-
in. mesh. The smaller mesh also increased the risk of a critical reduction in the spawning stock of 
target species (notably E. plumieri); a situation that could affect the fish community if mesh sizes 
lower than 2.5-in. were intensively used. Suspended particulate matter significantly increased 
after fishing activity, with higher resuspension on mud-shells and mud substrata, whereas 
dissolved oxygen showed no appreciable changes after fishing operations. Notwithstanding, the 
activity of the boliche would generate sediment resuspension between 382 and 
470&nbsp;t&nbsp;day-1, which could lead to potential cascade impacts on water quality. We 
propose a framework of redundancy in management measures in order to simultaneously reach 
management and conservation goals. 
 
Runolfsson, B. and R. Arnason (2001). The effects of introducing transferable property rights 
on fleet capacity and ownership of harvesting rights in Iceland's fisheries. Case studies on the 
effects of transferable fishing rights on fleet capacity and concentration of quota ownership. no. 



412, pp. 28-43. [FAO Fish. Tech. Pap.]. 2001. 
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Following a brief historical background to the Icelandic fisheries and its management prior to 
1990, when a comprehensive ITQ (individual transferable quota) legislation, the Fisheries 
Management Act, was passed by Parliament, a discussion is presented on the nature of the 
harvesting right. The Act abolished the effort-quota option and required licensing of all 
commercial fishing vessels and a moratorium on the issue of new licences. Since 1991, all major 
fisheries within the EEZ have been subjected to this uniform system of ITQ, with only minor 
exceptions. The evidence on the performance of this system is generally favourable. The system 
has resulted in increased efficiency of the fishery, and a reduction, albeit a slow one, in the total 
capacity of the fleet. In recent years the fishing fleet has decreased drastically in terms of vessel 
numbers, although in terms of total GRT it seems to have decreased only slightly. However, the 
total GRT given in the official vessel-registry may mask an actual decrease in tonnage, because 
there are numerous vessels in the registry which cannot participate in the Icelandic fisheries. 
There has been a reduction of about 900 vessels, since the introduction of the comprehensive 
ITQ system in 1991, a decrease close to 35%. The free transfer and trade of quotas has provided 
incentives for vessel-owners to economize on the number of vessels. Aggregate fishing effort has 
decreased by more than 35% since 1992. 
 
Runolfsson, B. and R. Arnason (2001). Initial allocation of ITQs in the Icelandic fisheries. Case 
studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 24-31. FAO 
fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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A discussion is presented on quota allocation in the Icelandic fisheries, considering the pelagic, 
demersal and the shrimp, lobster and scallop fisheries. The nature of the harvesting right is 
described, detailing the current ITQ system, TAC, annual catch entitlement, transferability and 
exemptions from the ITQ system. Quality of the ITQ property right, the method of allocation, and 
the evaluation of the initial allocation process are also considered. 
 
Sala, E., O. Aburto-Oropeza, et al. (2004). Fishing down coastal food webs in the Gulf of 
California. Fisheries 29(3): 19-25. 
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We used information from interviews with fishers, fisheries statistics, and field surveys to 
document changes in fisheries and fish assemblages in shallow coastal habitats in the Gulf of 
California, Mexico. Coastal food webs in the Gulf of California have been "fished down" during the 
last 30 years-fisheries shifted from large, long-lived species belonging to high trophic levels to 
small short-lived species from lower trophic levels. In addition, the maximum individual length of 
the landings has decreased about 45 cm in only 20 years. Although some catches are stagnant 
or still increasing for some species groups, catch-per-unit-effort declined for most species groups 
after 1980. These declines were associated to a dramatic increase in fishing effort in the region in 
the late 1970s-early 1980s, mostly in the number of gillnets. Fishing not only impacted target 
species, but also caused community-wide changes. These results suggest that coastal fisheries 
in the Gulf of California are unsustainable and their management needs to be reevaluated with 
sound regulatory measures to prevent further degradation of coastal food webs, and the 
concurrent inefficiency of artisanal fishing. 
 
Salanie, J. and P. l. Goffe (2002). Angling policy and property rights in France: an economic 
approach. Proceedings of the 3rd World Recreational fishing conference, Northern Territory, 
Australia, 21-24 May 2002, Fishery Report - Department of Business, Industry & Resource 
Development, Northern Territory Government; Australia: Department of Primary Industry and 
Fisheries, Northern Territory of Australia, No. 67; pp. 101-104; Katherine, Australia. 
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This paper looks at the efficiency of recreational fishing management in France, arguing that 
angling policy is not leading to efficient resource allocation. This inefficiency is explained by the 
structure of property rights. It is shown that fishing rights are   traditionally released for free in 
France. The institutions in charge of recreational fishing management organize the attenuation of 
property rights. The result is that recreational fishing is   institutionally turned into a public good. 
Three types of externalities arise from this situation: stock externalities, congestion, and pollution. 
It is suggested that property rights bargaining could improve the situation. Anglers would pay 
more for good quality fishing and environmental improvements. 
 
Salmi, P. and K. Muje (2001). Local owner-based management of Finnish lake fisheries: social 
dimensions and power relations. Fisheries Management and Ecology 8(4-5): 435-442. 
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Traditionally most inland water bodies in Finland were privately owned as an extension of land 
ownership. Statutory fishery associations are responsible for local decision-making on most 
lakes. Social dimensions have been tightly embedded in decision making by these associations. 
The local level of Finnish fisheries management has been subjected to a fundamental shift from 
locally based subsistence fishing and wide local participation in fisheries associations to a wide 
range of non-local recreational demands and decreasing participation. In this paper the 
functionality of local resource management in the Finnish context of private ownership of fishing 
waters is studied, with focus on the social significance of local decision-making and 
representation of user groups in the decision-making process. The main material consists of 
personal thematic interviews with a range of fishermen, decision makers and other stakeholders 
in two lakes. 
 
Sandstroem, O., B. Holmstroem, et al. (2002). Management structures for water and fishing 
rights in the Baltic Sea. A project report by the Nordic Strategy for the Environment and Fisheries. 
TemaNord 521: 78. 
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A Nordic Strategy for the Environment and Fisheries 1999-2002 was prepared by the Nordic 
Council of Ministers in pursuance of the objectives of the Declaration on a Sustainable Nordic 
Region adopted by the Nordic Prime Ministers in 1998. This strategy aims to exert influence on 
political processes with the primary objective to develop sustainable fisheries, catching and 
aquaculture. To reach this target, local and regional influence on resource use and allocation 
must be strengthened. During 1999-2001 a project was run in cooperation between Sweden, 
Finland, Aaland and Estonia, aiming to develop a base for an improvement of the fisheries and 
aquaculture management in the Baltic archipelagos. Data for the analyses were gathered from 
the archipelagos of Turku, Aaland and Stockholm, supported by information from the fishing in 
the Estonian Moonsund and the vendace fishery in the northern Bothnian Bay. Syntheses have 
been produced on the historical development of archipelago fishing, on fishing rights, 
management systems, stake-holders, conflicts, resources and resource use from a sustainability 
perspective, analyzing the ecological, socio-economical and institutional sustainability 
components. A more covering study was made on the Aaland fisheries due to the diverse 
patterns of ownership, the strong local management, the unique regional authority and the 
integration advantages made possible by the comparatively small size of the province and its 
administration. Based on these syntheses, evaluations have been made of the possibilities to 
increase local influence in fisheries and aquaculture management and how this could be 
arranged. The relations between central, regional and local management have been studied, and 
the necessary integration within fisheries and aquaculture and between these sectors and 
environmental protection have been analyzed. Ownership of water and fishing rights vary strongly 
between the studied areas, from a strong private dominance in Aaland to state ownership in 
Estonia. Management is very much influenced by the ownership. In Aaland and Finland, fishing is 
to a considerable extent taking place in privately owned waters, managed by statutory fishery 
associations. Similar prerequisites for local management also exist along the Swedish coast of 
the Baltic proper, but the interest of joint management has been weak due to the introduction of 



free lure fishing for non-owners in 1985. Coastal fishing in Estonia is basically managed by 
central authorities. Vendace in the northern Bothnian Bay is fished by small trawlers in waters, 
where the private fishing rights have been redeemed by the state. An experiment with transferring 
parts of the management responsibilities to the trawl fishermen is currently running. 
 
Sarch, M.-T. (2001). Fishing and farming at Lake Chad: Institutions for access to natural 
resources. Journal of Environmental Management 62(2): 185-199. 
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Lake Chad is a vitally important wetland in the semi-arid Sahel corridor. It provides the basis of 
many thousands of livelihoods which depend on its seasonal fluctuations to renew fish stocks, 
farmland and rangeland. This paper describes how access to farmland and fishing rights has 
evolved on the Nigerian shore of the lake. The paper aims to assess the applicability of different 
institutional approaches to natural resource management on the lakeshore. Although many recent 
approaches to natural resource management have reflected a 'Tragedy of the Commons' 
approach, a growing literature both in support and critical of[18]thesis has followed. Four distinct 
approaches are considered: (1) institutional intervention to prevent 'tragedy'; (2) institution erosion 
brought about by such interventions; (3) models of institutional adaptation to resource scarcity; 
and (4) approaches which perceive institutions as a crucial determinant of social and economic 
development. In examining which institutional approaches may be relevant at Lake Chad, it is 
anticipated that this paper will provide insights which will be relevant to policy-makers, resource 
managers and students working in environments where resource fluctuation inhibits stable 
property rights and state resource management has proved neither feasible nor successful.The 
western shore of Lake Chad has been under the jurisdiction of Borno State in its various guises 
since the end of the fourteenth century and is currently one of 36 states in the Federal Republic of 
Nigeria. Although the administrative status of Borno itself has varied, it has been dominated by a 
Kanuri aristocracy for most of its existence. The Kanuri administration has continued to operate in 
a remarkably similar way over the past 150 years. Traditionally, it has played a crucial role in 
allocating access to farmland. In recent years, the 'Kanuri administration' has not only maintained 
its pre-colonial authority over farming on the lake shore, but has expanded it to cover new areas 
of the lake floor and the increasingly lucrative fishing opportunities which federal government has 
been unable to regulate. This success suggests that collaboration with the organisations which 
operate such institutions could be beneficial, if not essential, to the success of natural resource 
management. 
 
Sathiendrakumar, R. (2002). An evaluation of fisheries management policies available for 
domestic tuna fishery in the Maldives. Pakistan Journal of Applied Sciences 2(8): 848-852. 
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The main prospect for economic development of the Maldives lies in the possible exploitation of 
its marine resources. Like many island developing countries, the Maldives has a narrow resource 
base: its main natural resources consist of fisheries and a marine area conducive to international 
tourism. In the absence of proper management, the fishery resource tends to be used as a 
common property resource with a tendency towards over-exploitation. In the absence of 
appropriate property rights, the exploitation of such a common property may lead to over-use 
(and possible extinction of a species) and externalities both of a contemporaneous and 
intergenerational nature. This paper identifies the various economic policy instruments that may 
be available and then uses a 'cubic' model to select the best model suitable for the tuna industry 
in the Maldives. In the Maldivian context, price control is selected as the appropriate policy 
instrument, even though individual transferable catch quota is also a possibility in the long-run. 
Price control is based on levying a tax on catches and is oriented towards economic efficiency. 
 
Satria, A. and Y. Matsuda (2004). Decentralization of fisheries management in Indonesia. 
Marine Policy 28(5): 437-450. 
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Decentralization is highly considered as an alternative to make better fisheries management. This 
is due to that decentralization appears as a means for increasing the efficiency and equity of 
development activities and services delivery, and also for promoting local participation and 
democracy. The evolution of decentralization of fisheries management policy in Indonesia 
showed that the decentralization was gradually developed from deconcentration and delegation 
to devolution form. After Reform Era, devolution form of decentralization has been implemented 
due to the enactment of UU 22/1999 (the Local Autonomy Law), where local government has 
gained the amount of new authorities concerning marine-fisheries management. By such 
devolution, however, the community based management system, which is rooted from traditional 
fishing communities, is recognized. The effectiveness of the community based management 
system for the marine resources sustainability is caused by the bottom up planning and 
participative approach that led to the increasing of the local fishers' sense of stewardship over the 
resources. Even though this kind of decentralization practice has been dealing with several 
problems, this is still a better way rather than centralization. This paper identifies some agendas 
are being encountered both in the central and the local level. This is related to the need of 
improvement of the legal framework, the capacity building of the local government, and the 
revitalization of the local institution. 
 
Scandol, J. P. (2003). Use of cumulative sum (CUSUM) control charts of landed catch in the 
management of fisheries. Fisheries Research 64(1): 19-36. 
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This study examines the use and interpretation of landed catch as an indicator within fisheries 
management. A monitoring system has been designed to detect trends in time-series of 
commercial landings. This system was based upon cumulative sum (CUSUM) control charts and 
tested using simulated data from delay-difference models. Models were parameterised to 
represent a prawn fishery, a finfish fishery and an elasmobranch fishery. The performance of the 
scheme was measured by estimating of the probability of true-positive (sensitivity) and true-
negative (specificity) outcomes from the signalling scheme. A true-positive outcome occurred 
when the exploitable biomass had fallen below a reference point and this situation was signalled 
as out-of-control. On the basis of simulations, the scheme correctly signalled the state of several 
fisheries with a probability of 60-80%. Sensitivity analyses of the important assumptions within the 
analysis are presented and examples of how the scheme would be applied to three species with 
varying life histories are included. Proximate causes of changes in landed catch will always 
require additional analysis. This scheme should only be used within the systematic prioritisation 
of stocks that require additional review and assessment. Precautionary management should not 
be subsumed into the signal detection algorithm but rather be integrated into the review and 
assessment process. 
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As the United Nations Convention on the Law of the Sea (UNCLOS) establishes itself as one of 
the premier regimes in international law, member states are increasingly availing themselves of 
the significant dispute settlement provisions found in Part XV. The International Tribunal for the 
Law of the Sea (ITLOS) is beginning to take its place in the pantheon of major international 
tribunals. Although its jurisprudence thus far has largely consisted of applications for prompt 
release of vessels, these cases have arisen from disagreements over fishery practices and the 
enforcement of fishery laws by coastal states. The ITLOS is developing into a transparent, 
consistent and speedy forum to adjudicate marine disputes arising from UNCLOS. While the 
overall scope and reach of Part XV may be uncertain at the present time, especially vis-a-vis                    
other dispute settlement institutions, the early activity under Part XV is promising. Those 
concerned with marine wildlife issues should be encouraged by the potential of Part XV, the 
ITLOS in particular, to serve as an effective regime in the realm of marine wildlife dispute 
settlement. 
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An outline is given of the historical emergence of property rights from ancient open-access to 
modern licensed regulatory regimes. An examination is then made as to what property rights 
mean from an economic point of view, with special emphasis on their characteristics - especially 
duration, exclusivity and transferability. The evolution of individual transferable quotas (ITQs) is 
shown as the development of the old system of licences, with more of the valuable characteristics 
added. It is also shown how the property-like ITQs can be the building block for voluntary 
fisherman self-regulation and cooperation. The discussion focusses on an offshore fishery 
concerned with a single, valuable species of fish. 
 
Scott, A. (2000). Moving through the narrows: From open access to ITQs and self-government. 
Use of property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 105-117. FAO fisheries technical paper 2000. 
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An examination is made of the evolution of fishery regulation, describing the kinds of property 
rights that were fitted into the various regulatory systems. Characteristics that turn a permissive 
piece of paper into a deed of property are outlined, considering also the introduction of individual 
transfer quotas. 
 
Shaw, W., R. P. Preston, et al. (2001). Review of 1996 British Columbia salmon troll fisheries. 
Can. Manuscr. Rep. Fish. Aquat. Sci./Rapp. Manuscr. Can. Sci. Halieut. Aquat. no. 2587, 129 pp. 
2001. 
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This report documents the management actions, catch, effort, troll monitoring program and media 
releases relating to the British Columbia troll salmon fisheries in 1996. In-season management 
actions were designed to maintain catches of each salmon species within conservation and 
escapement guidelines while allowing each fishery to remain open for as much of the season as 
possible. Troll fisheries in the Strait of Georgia, on the West Coast of Vancouver Island, in 
Johnstone Strait and on the North Coast were managed with combinations of partial and total 
area closures and periods of non-retention and non-possession for certain salmon species and 
fisheries. In the 1996 troll fishery, unprecedented management actions were taken to conserve 
West Coast Vancouver Island chinook (Oncorhynchus tshawytscha) stocks. A troll monitoring 
program was designed and initiated to assess and evaluate chinook encounter rates in the troll 
fishery. An integrated management plan was developed and instituted to address serious 
conservation concerns for West Coast Vancouver Island and Lower Strait of Georgia chinook 
stocks encountered in all B.C. coastal fisheries. The 1996 salmon troll season was considered 
anomalous, and therefore allocation guidelines were not established at the outset of the troll 
season. There was no Canada - U.S. Treaty agreement in place at the beginning of the fishing 
season. Lower Strait of Georgia and West Coast Vancouver Island chinook conservation 
concerns and the anticipated poor returns of Fraser River sockeye (Oncorhynchus nerka) 
populations contributed to a forecast of relatively low catches in most B.C. coastal salmon troll 
fisheries. Area licensing was instituted in B.C. coastal fisheries in 1996. Licence stacking options 
were made available to fishers who wished to participate in more than one area fishery. A license 
retirement program was also initiated to reduce the commercial fishing fleet by 50%. Catch 
highlights from the 1996 troll fishery included the effective elimination of chinook capture coast-
wide, the reduction of the Strait of Georgia coho (Oncorhynchus kisutch) catch by non-retention, 
non-possession restrictions and the optimization of the North coast and West coast Vancouver 
Island coho catch and the North coast catch of non-Fraser River pink salmon (Oncorhynchus 



gorbuscha). 
 
Shepherd, J. G. (2003). Fishing effort control: could it work under the common fisheries policy? 
Fisheries Research 63(2): 149-153. 
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The system of managing fisheries under the CFP using TACs and quotas has not been 
sufficiently effective, and is no longer adequate. Direct control of fishing effort has always been a 
possible alternative, but has not been implemented except in special cases because of the 
difficulties of measuring and comparing the fishing effort of different vessels and fishing gears, 
and ensuring fair sharing of the resources available. I suggest that both of these problems can be 
overcome by adopting a scheme based on uniform pro rata adjustments to individual vessel 
entitlements to fishing effort, based on track records, and thus also maintaining the important 
principle of relative stability. Such a scheme is well adapted to a system of regional management 
of the fisheries, could be effectively enforced using satellite monitoring, and should be seriously 
considered as an alternative to TACs and quotas in the CFP after 2002. 
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Research 64(2-3): 197-204. 
 
Keywords: shelf ecosystem; trends; sea 
  
In a recent Viewpoint, [Longhurst, 2003] questions the concept of Large Marine Ecosystems 
(LMEs) and its application in two recently published volumes on the North Atlantic and Gulf of 
Guinea ( [Sherman and Skjoldal, 2002 and McGlade et al., 2002]). His arguments are a mixture 
of criticism and opinion about marine research which do little to elucidate any genuine scientific 
concerns. It is our intention in this Letter to the Editor to correct the inaccuracies in Longhurst’s 
article and demonstrate how the systematic application of the LME concept has fostered an 
adaptive approach to fisheries management and ecosystem protection issues, worldwide. 
 
Shotton, R. (2000). Current property rights systems in fisheries management. Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 45-50. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 2000. 
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Property rights systems in fisheries management may be structured as follows: 1) Individual 
transferable harvest quotas; 2) Community quota; 3) Territorial user fisheries rights; and, 4) 
Fishing input rights. The systems are also defined by how they function. In the discussion, the 
following functional attributes are relevant - starting or transforming the management of a fishery 
into a rights-based system, funding of register and other management costs, exending the 
attributes of the rights, resource management, and resource rents. An examination is made of 
current national practices, considering Australia, Canada, Chile, Iceland, Netherlands, New 
Zealand and the USA. 
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A discussion is presented on the consequences of introducing tradable property rights into a 
fisheries management regime. The potential for formalized, explicit fishery rights is considered in 
particular because of their potential to redress the issue of foregone benefits arising from 
depleted stocks and threatened recruitment success and thus risk of stock collapse. 
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Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 187-201. FAO 
fisheries technical paper [FAO Fish. Tech. Pap.]. 2001. 
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Following a brief account of the Australian southeast trawl fishery, which consists mainly of blue 
grenadier (Macruronus novaezealandiae) and orange roughy (Hoplostethus atlanticus), an 
examination is made of the management of the fishery. The allocation of quotas is discussed, 
considering the process used in determining the original southeast trawl fishery allocations, the 
allocation formula, the administrative process and the Cascade Plateau orange roughy fishery. 
Data requirements and verification of the catch history are examined briefly and the appeals 
process outlined. 
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A conference on Responsible Fisheries in the Marine Ecosystem was held in Reykjavik from I to 
4 October 2001. The challenge provided to the conference was to define the practical next steps 
to move from the present fisheries management framework to ecosystem-based management. A 
series of invited review papers were prepared by leading experts in their respective scientific 
fields. These papers addressed the present state of fisheries and their management, our present 
understanding of the dynamics of marine ecosystems, and how ecosystem considerations can be 
better incorporated in management of human activities in the oceans. The contents of these 
background papers are summarized in this report, and conclusions presented.  
 
Singh-Renton, S., R. Mahon, et al. (2003). Management of tunas and tuna-like species in 
CARICOM countries: recent trends urge a new perspective and approach. Proceedings of the 
Gulf and Caribbean Fisheries Institute 54: 175-187. 
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Fisheries for large pelagic resources are important to Caribbean Community (CARICOM) 
countries. Many countries have been expanding these fisheries, and others have expressed the 
intention to do so. The management of tunas and tuna-like species in the Atlantic Ocean is the 
mandate of the International Commission for the Conservation of Atlantic Tunas (ICCAT). Several 
of these resources are fully or overexploited, with most of the catch being taken by large fishing 
nations of the Atlantic and distant water fleets. There is an urgent need for CARICOM countries to 
ensure that they will get a fair long-term share of the sustainable yield of large pelagic resources 
in the Atlantic Ocean. ICCAT has recently re-examined the criteria and is attempting to improve 
the process for allocating these resources among countries that fish in the Atlantic. CARICOM 
countries, many of them small island developing States (SIDS), have reached a common position 
that differs in several important respects from the position of the larger industrialized fishing 
nations. The principles underlying these positions depend on interpretations of clauses in the 
relevant UN Agreements that pertain to the treatment of new participants in these fisheries, the 
provisions for developing states, and the capacity for responsible management, as well as other 
factors. Also at issue is the management of stocks of small tuna and tuna-like species such as 
wahoo, Scomberomorus species and blackfin tuna, which are less widely distributed than the 
large tuna and billfish species. ICCAT monitors catch trends for most of these small tuna species, 
but their management is best handled by the appropriate regional or sub-regional arrangement. 
CARICOM countries are in the initial stages of exploring options for managing those pelagic 
species within their jurisdiction. 
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The small developing states of the Caribbean Community (CARICOM) are heavily dependent on 
their fisheries resources. The International Commission for Conservation of Atlantic Tunas 
(ICCAT) recently adopted additional catch allocation criteria, to improve country quota allocations 
in accordance with the relevant UN agreements. CARICOM countries reached a common 
position on the ICCAT criteria, to defend their needs as new participants and developing states. 
Also at issue is the management of coastal large pelagic species, which could be managed at the 
sub-regional or regional levels. CARICOM countries are exploring options for co-ordinated 
management of those coastal pelagic species within their jurisdiction. 
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The efficiency of Finnish inland fisheries administration has improved during the past 15 years 
because of changes in fisheries legislation. The establishment of regional management units 
particularly has improved the practice of co-management, which has allowed the participation of 
many relevant interest groups in the decision-making process. The long-term private market 
equilibrium supply for recreational fishing with active types of gear accounted for 50% of the 
Finnish lake surface area. Presently the public sector has become involved in the supply of 
recreational fishing licences. The improvement in the system owes much to political initiatives. As 
regards commercial fishing, state-ownership of fishing grounds is a channel for recruitment into 
the occupation. Private ownership has led to a suboptimal allocation of fisheries resources, 
particularly in the commercial branch of the industry. However, by giving priority to social instead 
of economic goals the statutory fishery associations will help to maintain social and community 
values, which are locally important. 
 
Sipponen, M. and D. Greboval (2001). Social, economic and cultural perspectives of European 
inland fisheries: review of the EIFAC symposium on fisheries and society. Fisheries Management 
and Ecology 8(4-5): 283-293. 
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The contributions presented at the EIFAC Symposium on Fisheries and Society in 2000 are 
reviewed. There have been considerable advances in many sectors of inland fisheries over the 
past decade. Nowadays the value of inland fisheries to society is generally better understood and 
increasingly recognized. However, it was recognized that the allocation of fishery resources and 
their management could still be made more effective through more extensive application of the 
recent approaches and techniques discussed during the Symposium and reviewed in the paper. 
 
Sissenwine, M. P. (2002). A prescription for fishery problems: Race for the fish, risk prone 
decisions and uncertainty. Report and documentation of the International Workshop on Factors 
Contributing to Unsustainability and Overexploitation in Fisheries. Bangkok, Thailand, 4-8 
February 2002. no. 672, pp. 155-157. FAO fisheries report [FAO Fish. Rep.]. 2002. 
 
Keywords: rules; allocation; 
  
The author briefly illustrates the three related main factors that create a vicious cycle which is the 
underlying cause of problems for many fisheries worldwide. The key factors are: the 'race for the 
fish' which occurs because of inadequate rights based on allocation of shares of the fishery, 
uncertain scientific information, and risk-prone decisions in the face of pressure to postpone 
economic and social hardships. These factors interact: the race for fish creates incentives for 
overcapacity and it undermines long-term conservation as an incentive. Once the fishery is in 
trouble, there is pressure to make risk-prone decisions and uncertain scientific information makes 
it difficult for decision makers to withstand the pressure. 
 
Sissenwine, M. P. and P. M. Mace (2003). Governance for responsible fisheries: An ecosystem 
approach. Responsible Fisheries in the Marine Ecosystem, Reykjavik (Iceland), 1-4 Oct 2001. pp. 
363-390. 2003. 
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The term 'responsible' can be interpreted in many ways. For fisheries, responsible means 
sustainable production of human benefits, which are distributed 'fairly', without causing 
unacceptable changes in marine ecosystems. Governance is broader than fisheries 
management. It consists of formal and informal rules, and understandings or norms that influence 
behaviour. Responsible fisheries requires self-governance by the scientific community, the fishing 
industry and the public (including politicians), as well as responsible fisheries management. An 
ecosystem approach to fisheries management, also known as ecosystem-based fisheries 
management, is geographically specified fisheries management that takes account of knowledge 
and uncertainties about, and among, biotic, abiotic and human components of ecosystems, and 
strives to balance diverse societal objectives. Much has been written about the principles that 
should underlie an ecosystem approach to fisheries management. The key elements of the 
approach should be: (i) goals and constraints that characterize the desired state of fisheries and 
undesirable ecosystem changes; (ii) conservation measures that are precautionary, take account 
of species interactions and are adaptive; (iii) allocation of rights to provide incentives for 
conservation; (iv) decision making that is participatory and transparent; (v) ecosystem protection 
for habitat and species of special concern; and (vi) management support, including scientific 
information, enforcement and performance evaluation. Fisheries ecosystem plans are a useful 
vehicle for designing and implementing fisheries management systems that capture these six 
elements. Such plans should highlight a hierarchy of management entities, from an ecosystem 
scale to the local scale of communities; ocean zoning, including marine protected areas (MPAs) 
and other geographically defined management measures; and specification of authorized fishing 
activities, with protocols required for future authorizations. The scientific community needs to 
govern itself so that it produces scientific information that is relevant, responsive, respected and 
right. A multi-faceted approach is needed, including monitoring of fisheries and ecosystems, 
assessments and scientific advice tailored to management needs, and strategic research 
investments to improve monitoring and assessments in the future. One serious problem facing 
scientists is the controversial nature of assessments and scientific advice. This problem needs to 
be addressed with a three-pronged strategy that calls for: 1) separation of scientific institutions 
from management; 2) collaborative research with the fishing industry; 3) and, transparent quality 
assurance of scientific advice. The last-named requires peer review, which either can be 
integrated into the process of preparing the advice (referred to as integrated peer review) or can 
be conducted following the preparation of the advice (referred to as sequential peer review). The 
appearance of potential conflict of interest by peer reviewers is a factor in the credibility of the 
peer review process. For an ecosystem approach for responsible fisheries, the fishing industry 
should govern itself to accept responsibility for providing fisheries information, embrace 
collaborative research, participate in the fishery management process and live with the outcome, 
comply with regulations, avoid waste and develop training to instil a responsible fishing ethic. 
Environmentalists and the public in general should also participate in the fisheries management 
process and live with the outcome. Politicians should produce legislation that is clear in intent and 
achievable within realistic funding levels. No one should make or condone 'end runs', which 
undermine fishery management decisions. All stakeholders should be respectful of other 
stakeholders. 
 
Smit, W. (2001). Dutch demersal North Sea fisheries: Initial allocation of flatfish ITQs. Case 
studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 15-23. FAO 
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Following a brief account of the development of the Dutch demersal North Sea Fisheries up to 
1975, an examination is made of the nature of harvesting rights, with particular reference to 
flatfish fishing. The method of allocation is outlined, detailing policy objectives, process used in 
determining the allocation and the allocation method chosen. Data requirements, appeals 
process, administration of the allocation process, and the evaluation of the initial allocation 
process are also considered. 
 



Smith, M. D. (2002). Spatial behavior, marine reserves, and the northern California red sea 
urchin fishery. Dissertation Abstracts International Part A: Humanities and Social Sciences  Vol. 
62, no. 7, p. 2506. Jan 2002. 
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Resource scientists have recently shown virtually unqualified support for managing fisheries with 
marine reserves, signifying a new resource management paradigm that recognizes the 
importance of spatial processes in both untouched and exploited systems. Biologists promoting 
reserves have based such support on simplifying assumptions about harvester behavior. This 
thesis shows that these simple assumptions about the spatial distribution of fishing effort before 
and after reserve creation severely bias predicted outcomes, generally overstating the beneficial 
effects of reserves. This thesis presents a fully integrated, spatial bioeconomic model of the 
northern California red sea urchin fishery. The model is the first attempt to marry a spatially 
explicit metapopulation model of a fishery with an empirical economic model of harvester 
behavior. The biological model is calibrated with parameters representing best available 
knowledge of natality, growth, mortality, and oceanographic dispersal mechanisms. The model of 
spatial behavior is estimated using a large panel data set of urchin harvester decisions, which are 
recorded in logbooks and on landings tickets. The economic model tracks repeated decisions that 
take place on different time and spatial scales. Harvesters make daily decisions about whether to 
fish and where to fish, conditioned on home ports. On longer time scales, harvesters select a 
home port, choose between northern and southern California regions, and decide whether to drop 
out of the fishery. Combining a Random Utility Model with Seemingly Unrelated Regressions, the 
model predicts the aggregate supply response of fishing effort and the spatial allocation of effort 
as a function of relative economic payoffs. The economic model is integrated with the biological 
model to endogenize effort, harvest, biomass levels, and reproductive performance of the 
population. The integrated model is used to explore the efficacy of marine reserve formation 
under realistic assumptions about the determinants of total effort and its spatial distribution. 
Contrary to the dominant biological modeling conclusions based on na&iuml; ve assumptions, 
realistic behavioral assumptions lead mostly to pessimistic conclusions about the potential of 
marine reserves. The thesis results ultimately cast doubt on many of the arguments made by 
those who advocate closures to enhance fisheries. 
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of Agricultural Economics 24(1): 31-42. 
 
Keywords: fishery management; policy; marine environment; property rights;   
  
This essay examines the role of fishery resources in the world's food supply, trends over the past 
half century, and recent developments regarding regulation, property rights, incentives and 
economic efficiency. Fisheries resources contribute a valuable source of protein to the world's 
food supply. While there is much promise for continued production gains from aquaculture and 
terrestrial sources, the marine fisheries sector faces a number of critical current policy junctures. 
Since extension of jurisdiction to 200 miles in 1976, there have been dramatic changes in the 
opportunity for coastal nations to rationally manage formerly open access marine resources. 
While more spatially encompassing management has brought physical yield close to full 
biological potential, much of the potential economic yield from fisheries is still 'squandered'. An 
important issue is whether the future potential of marine resources will be guided by an expansion 
of private property rights or by an expansion of bureaucratic regulatory structures. New 
monitoring, information, and enforcement technology is making it increasingly possible to zone 
the ocean and implement measures that mimic terrestrial property systems. At the same time, 
there is opposition to privatizing marine resources by groups who view them as public resources. 
The outcome of the 'tussle' between the forces supporting and opposing property rights creation 
will largely determine the extent and kinds of values that will be generated from marine resources 
around the world in the next decade. 
 
Smith, P. J. (2000). How 'privatization' can result in more government: the Alaska halibut and 
sablefish experience. Use of property rights in fisheries management. Proceedings of the 
FishRights99 Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course 



lectures and core conference presentations. no. 404/1, pp. 166-171. FAO fisheries technical 
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A discussion is presented on the history of the Alaska halibut (Hippoglossus stenolepis) and the 
sablefish (Anaplopoma fimbria) fisheries, indicating the conditions in the fisheries that led to the 
adoption of the individual fishing quota (IFQ) programme. Some of the programme's design 
elements and the programme implementation and management process are also described. Data 
on various aspects of programme performance (transfer and consolidation of Quota Share among 
fishermen, consolidation of vessels used in the fisheries) are included. It is concluded that the 
Alaska halibut/sablefish IFQ programme demonstrates that many of the theoretical benefits and 
efficiencies of ITQ management, i.e. privatization, may be realized, even though the harvest 
privilege itself is narrowly defined and very tightly managed by government. 
 
Soma, K. (2003). How to involve stakeholders in fisheries management--a country case study in 
Trinidad and Tobago. Marine Policy 27(1): 47-58. 
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The main purpose of this study is to show how the analytic hierarchy process (AHP) methodology 
can be applied to prepare and facilitate desired changes which the fishery sector with its 
stakeholders face. This is shown by an application of the AHP methodology in the shrimp fishery 
sector in Trinidad and Tobago. Moreover, the AHP is assessed for its capacity to support 
decision-making in countries which are initiating or continuing transition to more responsible and 
sustainable fisheries management. The AHP was found to be an "empowering, educating, 
focusing, facilitating and quantifying tool", with potential to more generally support fisheries 
management also in the future. 
 
Sporer, C. (2001). Initial allocation of transferable fishing quotas in Canada's Pacific marine 
fisheries. Case studies on the allocation of transferable quota rights in fisheries. no. 411, pp. 266-
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A discussion is presented on quota-based management in Canada's Pacific marine fisheries. The 
commercial fisheries included in the discussion are: halibut, sablefish, geoduck clam, herring 
spawn-on-kelp, roe herring, groundfish trawl, red and green sea urchin and sea cucumber. For 
each fishery, a brief description of the events leading up to quota-based management and an 
account of the nature of resource access both before and after the allocation are provided. The 
method of allocation is detailed, as well as any computational processes or data required. The 
process of appeal of any individual harvesting allocation assigned, if applicable, is described and 
the administrative requirements of the allocation process outlined. An evaluation of the initial 
allocation process is also made. 
 
Standal, D. (2003). Fishing the last frontier--controversies in the regulations of shrimp trawling in 
the high Arctic. Marine Policy 27(5): 375-388. 
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The introduction of modern resource management in post-war fishery policies involved a strict 
regulation regime for fisheries. Among the measures are limited entry, the introduction of total 
allowable quota (TAC) and individual vessel quotas in addition to technical regulations for the 
execution of fishing. Also, institutional measures to reduce overcapacity are established. 
However, the management of shrimp trawling fisheries in the Norwegian Exclusive Economic 
Zone (EEZ) and in the Fisheries Protection Zone around Svalbard provides exceptions to this 
management regime. No TAC is established and the fleet is not restricted by vessel quotas. 
During recent years there has been a massive increase in catch capacity and the management 
authorities have suggested total quotas as a new management strategy. An introduction of total 



quotas involves a number of potential conflicts at different levels; it creates allocation problems 
across nations and internal allocation problems in the Norwegian shrimp fleet. This article 
presents the driving forces behind the increase in capacity, a process that stands in sharp 
contrast to the government's expressed goal to prevent overcapacity. With no TAC and the 
absence of allocation at different levels, it is difficult to monitor the capacity development. An 
assessment of various allocation models shows that the problem of overcapacity first becomes 
evident when total quotas and allocation are put on the agenda. The question now, is whether the 
increase in capacity has made the established system outdated and if this calls for new solutions. 
 
Standal, D. (2005). Nuts and bolts in fisheries management - a technological approach to 
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According to the Food and Agriculture Organization of the United Nations, overcapacity in the 
fishing fleet poses a fundamental challenge in fisheries. Overcapacity leads to an increased 
pressure on fish stocks and a decrease in economic profit. The fishing fleet is marginalised 
economically, and overcapacity creates allocation conflicts between different gear and vessel 
groups. In addition, the expenses to control and management increase. Although Norwegian 
authorities have introduced several restrictions, for example total allowable catch, licenses, 
vessel quotas, and other regulatory measures, this article shows that the problems connected to 
overcapacity persist. Analyses of the technical capacity development show that there is an overall 
capacity expansion although the number of vessels is reduced. This development is an indicator 
of the dynamics of technological development over time, and the article discusses whether the 
concept of technology is sufficiently integrated into fisheries management. The important question 
now is whether analyses of the technical capacity development can serve as a positive 
supplement to the traditional fisheries management, which largely is based on input from the 
scientific disciplines biology and economics.  
 
Standal, D. and B. Aarset (2002). The tragedy of soft choices: capacity accumulation and 
lopsided allocation in the Norwegian coastal cod fishery. Marine Policy 26(3): 221-230. 
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Following years of reduced cod stocks and the build up of capture capacity in the coastal fleet, 
the Norwegian government implemented "access closure" and "vessel quotas" at the end of the 
1980s, in order to bring capture capacity under control. However, despite these rather powerful 
policy tools, the capacity of the Norwegian cod fishery continued to increase during the 1990s. 
This paper outlines the processes that led to this increase in capture capacity and to the 
accumulation of vessels in the large size segments of the coastal fleet, the exact opposite result 
of that intended by the introduction of the fisheries policy. We present two main factors to explain 
these trends: Firstly, the expansion in quota factors due to exchange or renewal of vessels. This 
provides vessel-owners with more "vessel-meters" which are equivalent to an increased share of 
total quota under the maximal quota regulations. This situation implies a redistribution of 
resources from smaller to larger vessels. Secondly, improved efficiency of technology aboard the 
vessels makes the vessels more efficient as capture machines. The effect of these changes 
remains hidden as long as the total stock increases, which was the situation from the introduction 
of the new regime and until the late 1990s. When the stock once again declined, the effect of the 
capacity build-up was exposed. A decade of soft choices, adjustments, and adaptations has used 
up the available solutions. New regulations and a new policy are now required. 
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We discuss whether the concept of sustainability is appropriate for a renewable resource whose 
natural variability is at the same decadal time scales as human technologies for harvesting. 
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Southern Bluefin Tuna Case for the Compulsory Resolution of Disputes Concerning the Marine 
Environment Under the 1982 LOS Convention. Asia Pacific Journal of Environmental Law(3-4): 
297-318. 
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The 1982 United Conventions f6or the Law of the Sea (LOS Convention) imposes both general 
and specific obligations on States parties to protect and preserve the ocean environment and the 
living resources it contains. Many of those obligations may be the subject of compulsory dispute 
resolution pursuant to Part XV of the Convention. That machinery was utilised by the parties in 
the Southern Bluefin Tuna (SBT) Case, where Australia and New Zealand brought Japan before 
the International Tribunal for the Law of the Sea (ITLOS) and later an Arbitral Tribunal established 
under Annex VII of the LOS Convention. Australia and New Zealand contended that Japan had 
breached the LOS Convention in relation to the conservation and management of a vulnerable 
high seas fishery. The two fora reached contradictory conclusions; the latter finding that it did not 
have jurisdiction to adjudicate the dispute because of the parallel existence of applicable dispute 
resolution provisions in the Convention for the Conservation of Southern Bluefin Tuna (CCSBT) 
to which the disputants were party. This finding suggests that the regime for compulsory third-
party settlement of disputes under the LOS Convention may be much less comprehensive than 
previously thought. This article provides an overview of the relevance of dispute settlement to 
international environmental law explores the background to the SBT Case and assesses its 
implications from the perspective of the marine environment. It is suggested that in order to 
ensure the continued relevance of compulsory dispute resolution as an important means for 
securing compliance with environmental obligations and for maintaining the integrity of the LOS 
Convention, States should act to counter any uncertainty engendered by the outcome of the 
litigation. This article reflects the law up until 1December 2001. 
 
Stergiou, K. I. (2002). Overfishing, tropicalization of fish stocks, uncertainty and ecosystem 
management: resharpening Ockham's razor. Fisheries Research 55(1-3): 1-9. 
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Fishing at the early stage of fisheries development most probably approximated natural 
predation. Nowadays, fishing approximates "extermination" with dramatic effects on aquatic 
ecosystems. Conventional fisheries models and management practices are inadequate to handle 
the present situation because, among many other factors, fishing: (a) drives fish stocks to exhibit 
smaller body sizes and age/length at maturity (i.e., "tropicalization") and (b) increases catch 
variability, thus increasing uncertainty. The realization of (a) and (b) renders conventional 
practices even more inadequate, thus producing a never-ending positive feedback loop. Although 
the application of the precautionary approach to fisheries management together with the 
development of indicators and reference point values that trigger management actions seem to 
be an important step forward, their adoption within the framework of the same conventional 
models used to assess fish stocks could introduce another degree of complexity into existing 
models. With Ockham's razor as a primary guiding principle, the advantage of using ever more 
complex models is suspect. Ecosystem management seems the only alternative. Within this 
framework, alternative simpler "models and strategies" such as large-scale marine protected 
areas, in which no fishing takes place, are available and promising, and their adoption as a 
primary management tool satisfies simultaneously all objectives that have been set for ecosystem 
management. 
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Participation in the New Zealand fishing industry exists on two levels: quota holding and quota 
ownership. This study is motivated by the desire to establish whether changes in the number and 
concentration of quota ownerships and quota holdings have had any impact on the sustainability 
of fishery in New Zealand. Of the 294 marine species commercially harvested in New Zealand the 



top 15 by volume and/or value are considered in this paper. Findings indicate that quota 
ownership and holding have become more concentrated since the inception of the individual 
transferable quota (ITQ) regime, with the concentration ratios CR4, CR10 and CR20 all 
increasing. This suggests that the introduction of the ITQ has not encouraged the entry of new 
market participants; rather the industry has moved toward a single ownership model. Second, this 
paper establishes trends in the level of total allocable commercial catch (TACC) over                    
the study period (August 1986-June 2000). Findings suggest that, with one or two interesting 
exceptions, catch levels have remainedremarkably constant. Prima facie, there appears to have 
been no adverse impact from structural change on the overall resource sustainability based on 
TACC. 
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This article examines the interplay between the precautionary provisions in the global fisheries 
regime and problem-solving under (1) the International Council for the Exploration of the Sea and 
(2) the EU Common Fisheries Policy. The causal processes are partly ideational (learning-driven) 
and partly normative (commitments-driven). The effect is synergistic: the UN Fish Stocks 
Agreement strengthened the hand of those within ICES and EU fisheries bodies who favoured 
greater safety margins, long-term planning and pre-agreement on recovery plans for endangered 
stocks--without disrupting cooperative relations. There is some awareness among participants in 
source and target regimes of the fact of interaction and also preparedness to respond to it. 
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Stock biomass of yellowtail flounder (Limanda ferruginea) on Georges Bank was depleted by 
over-fishing from the 1970s to the mid-1990s, but fishery restrictions have effectively increased 
survival, and with recent strong recruitment, biomass is rebuilding to historic levels. The decline, 
collapse and recovery of Georges Bank yellowtail flounder is illustrated by past and present 
spatial distribution and abundance data from groundfish surveys and trends in exploitation, 
recruitment, biomass and age composition from recent stock assessments. Evidence for the 
dominant influence of exploitation on the decline and reduced abundance of this stock and the 
effectiveness of the current management strategy towards stock rebuilding is illustrated through 
deterministic simulations and yield per recruit analyses. 
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Efficient management of natural resources requires that the least cost fishers operate in a fishery. 
Information economics tells us that firms have information about their costs that governments 
cannot readily acquire, and that we need to ensure this information is revealed in order to allocate 
access efficiently. Auctions can achieve this, and simultaneously collect resource rent to give 
industry ongoing efficiency motivation. This paper highlights the relevance of information 
economics in fishery management, and identifies some specific auction design issues relevant to 
allocating new aquaculture sites.  
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In 1999, Australia and New Zealand sued Japan for its overfishing of the southern bluefin tuna, in 



violation of the Convention for the Conservation of Southern Bluefin Tuna (CCSBT) and the 
United Nations Convention for the Law of the Sea (UNCLOS). The International Tribunal for the 
Law of the Sea (ITLOS), in the first case of this kind, found for Australia and New Zealand and 
issued protective provisional measures while an ad hoc arbitral tribunal was formed.                    
The arbitral tribunal, however, found it and ITLOS lacked jurisdiction as the case fell primarily 
under the CCSBT, to the exclusion of UNCLOS. The decision strikes a blow to the environmental 
movement, as well as throws the compulsory jurisdiction of the United Nations Convention for the 
Law of the Sea into jeopardy. 
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fisheries management in Bangladesh and the Mekong Delta. Agricultural Systems 82(3): 327-
353. 
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A method of consensus building for management of wetlands and fisheries using a systematic 
approach to participatory planning and initially developed in Bangladesh is now being applied in 
both Bangladesh and the Mekong delta. The method recognizes diversity in livelihoods and works 
through a structured learning and planning process that focuses on common interests. It works 
with each category of stakeholder separately to prioritize the natural resource problems that their 
livelihoods are largely dependent on; they then share and agree common priorities in plenary. 
Then the stakeholder groups separately analyze possible solutions and their impacts, before 
meeting in plenary to share their analysis and form a consensus on win-win solutions. The 
process identifies the collective actions that are needed to arrive at preferred solutions, and 
determines potential impacts on different stakeholders and responsibilities for implementation, 
monitoring and evaluation. We outline the process in the context of building social capital through 
consensus, and compare indicators of social capital as an outcome of its application in a 
Vietnamese village in the Mekong delta with the outcomes of a similar process in a floodplain 
wetland in Bangladesh. 
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The Global Ocean Observing System (GOOS) is a system of organization providing a framework 
for the ocean observing activities of the world and the organizations, programmes and projects 
that support them. GOOS is a tool designed to provide information required to meet the needs of 
a wide user community. It may be used to increase the effectiveness of the regional seas 
programme in meeting its targets, and to help regional fisheries bodies to implement an 
ecosystem-based approach to fisheries management. GOOS will be implemented by national 
agencies operating individually or with others through regional agreements of various kinds. 
Several nations with common interests in particular seas have already combined their efforts into 
regional GOOS bodies. To a large extent these map onto the UNEP regional sea areas, to which 
they are complementary. GOOS implementation began in 1998, and efforts are underway to 
make it useful to UNEP's regional seas programme. 
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Management, and Economics. 19. Lowell Wakefield Fisheries Symposium Series. pp. 681-692. 
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The Norwegian research fishery for the red king crab has been prosecuted since 1994. The 
allowable catch quota and the number of vessels participating in the fishery have increased every 
year. In 2000 the quota of 37,500 individuals was caught by 33 vessels. The king crab in Norway 
is a lucrative resource, but heavy bycatches of crabs in gillnet and longline fisheries create 
serious problems in traditional coastal fisheries. The crab stock and its distribution are steadily 
increasing. This situation creates new challenges for the future management of the stock, which 



are discussed. 
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This paper examines ways to reduce conflicts and improve the sustainability and value of marine 
recreational fisheries by fully integrating the recreational sector into the management of fisheries. 
One possibility involves a novel approach, here called angling management organizations 
(AMOs), which combines three of the more pervasive and promising trends in fishery 
management worldwide--management devolution, strengthened harvest rights, and co-
management. AMOs are community-based organizations that are designed to conform to seven 
basic principles of integrated fishery management, which are described below. AMOs are loosely 
related to rights-based producer organizations in commercial fisheries, and are expected to 
strengthen resource stewardship, reduce enforcement and monitoring costs, alleviate 
management conflicts, and produce greater long-term net economic benefits in recreational 
fisheries. The other organizational structures considered here, including the management status 
quo, do not conform to all seven principles and are not expected to be as effective as AMOs. 
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Cultured product has become the dominant source of salmon in many regional and national 
seafood markets. During the last decade net-pen-farmed salmon supplies have grown at an 
average rate of 50,000 metric tons per year. By the year 2000, farmed product is expected to total 
over 1 million metric tons and comprise almost half of global salmon production. Private and 
public salmon ranching has also increased and is a major source of production in many Pacific 
Rim regions including Japan, Russia, the Columbia River, and Alaska's Prince William Sound. 
The rapid growth of salmon aquaculture, combined with production of wild Alaskan salmon, has 
resulted in global price decreases of 30 to 80%, major industry consolidation in both salmon 
aquaculture and commercial wild salmon fisheries, and increased emphasis on marketing and 
trade. Improvements in aquaculture technology are expected to continue through the next 
decade, resulting in increasing production and stable or decreasing prices for many species and 
product forms. Economic analysis suggests that, given these market realities and the constraints 
associated with rebuilding wild salmon resources, it will be difficult to sustain wild and cultured 
salmon industries in the Pacific Northwest. To increase success, regional governments and 
industry must recognize the new world order in global salmon markets, objectively assess 
industry strengths and weaknesses, and develop rights-based strategies - those which reward 
private and public entrepreneurs whose market-driven strategies are socially efficient and 
profitable, yet sustain salmon resources consistent with evolving ecosystem-based management 
systems. Market-driven and property rights-based strategies may include watershed-based user 
fees for terminal recreational and commercial fisheries, promotion of watershed "varieties" for the 
tourist trade and niche markets, marketing quality-assured frozen salmon for year-round 
distribution, providing ancillary sportfishing and ecotourism services, and eco-labeling and 
marketing of watershed-based salmon products and services. 
 
Symes, D. (2000). Rights-based management: A European Union perspective. Use of property 
rights in fisheries management. Proceedings of the FishRights99 Conference, Fremantle, 
Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 276-283. FAO fisheries technical paper 2000. 
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A discussion is presented on fishery management and property rights, from a European 
perspective. Following a summary of the advantages and disadvantages of rights-based 



management, the particular circumstances of Europe's fisheries are examined. The unique 
conditions affecting both the fisheries and their governance are less conducive to universal and 
unalloyed adoption of rights-based management. An indication is given of some ways in which 
the 3 principal objectives of fisheries management (resource sustainability, economic efficiency 
and social equity) could be pursued through a system of differential management combining 
elements of both rights-based and community approaches. 
 
Symes, D. (2000). Use rights and social obligations: Questions of responsibility and governance. 
Use of property rights in fisheries management. Proceedings of the FishRights99 Conference, 
Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 325-328. FAO fisheries technical paper 2000. 
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A discussion is presented on rights-based fisheries management with the aim of identifying 2 
critical areas in which the state should set standards, namely in matters of social justice and 
ecosystem sustainability, and also outlining the relationships between the individual, the 
community and the state necessary for ensuring that the standards and social obligations are 
fulfilled. 
 
Taghavi, S. A. (1999). Fisheries monitoring, control and surveillance in the Islamic Republic of 
Iran. Country paper 5. Reg. Workshop on Fisheries Monitoring, Control and Surveillance, Muscat 
(Sultanate of Oman), 24-28 Oct 1999. 
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The monitoring and control system of fisheries resources in Iran has developed gradually, along 
with management of living aquatic resources in the waters under its jurisdiction, while the 
necessary information and regulations have been compiled to enforce it. Management and 
conservation measures have been formulated to control exploitation. These management 
measures now include a monitoring, control and surveillance (MCS) system. Of course, taking 
into consideration obligation under the United Nation Convention on the Law of the Sea 
(UNCLOS) and other international agreement, additional elements have been incorporated into 
the framework of management measures. For example, data collection and data processing have 
been improved; more human resources and patrol vessels added; new methods of surveillance 
adopted, including monitoring control visual system (MCVS); international laws adapted as the 
main legislation (The Fisheries Act) was reviewed; a more comprehensive licensing policy 
formulated; resource surveys conducted for demersal species; and new technologies introduced 
for data collection-and data processing. 
 
Tahu, S. T. O. N. (2003). The relationship between traditional and recreational fisheries. 
Proceedings of the 3rd World Recreational fishing conference, Northern Territory, Australia, 21-
24 May 2002. 
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This paper first discusses three core issues concerning the business and activity of fishing, 
namely, access, abundance, and exclusivity. Within this context, it then examines the relationship 
between traditional (Maori) and recreational fisheries in New Zealand. It is revealed that although 
the Maori support the quota management system while recreational fishers oppose it, Maori 
fisheries interests are increasingly finding themselves aligned with recreational interests.                    
They both dislike marine reserves that exclude everyone except the ecotourist entrepreneurs. 
 
Talley, P. (2000). Fishing rights: An industry perspective ITQ'S and fishermen's attitudes: The 
change from hunter to farmer. Use of property rights in fisheries management. Proceedings of the 
FishRights99 Conference, Fremantle, Western Australia, 11-19 November 1999. Mini-course 
lectures and core conference presentations. no. 404/1, pp. 247-253. FAO fisheries technical 
paper [FAO Fish. Tech. Pap.]. 2000. 
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Details are given of the development of the New Zealand Quota Management System, and the 
changes that have occurred both to the QMS and the fishery industry since 1986. Future 
developments are discussed and it is concluded that the challenge for the industry's future is to 
enhance rights and manage assets. 
 
Thompson, P. M., P. Sultana, et al. (2003). Lessons from community based management of 
floodplain fisheries in Bangladesh. Journal Of Environmental Management 69(3): 307-321. 
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Inland (floodplain) fisheries remain the most important contributor to fish production in 
Bangladesh. They have in the past been administered to generate government revenue without 
due concern for sustainability or equity. Community Based Fisheries Management (CBFM) is a 
possible solution and was tested in 19 waterbodies (rivers and beels) during 1996-2000. The 
outcomes so far are assessed with respect to social, institutional, and physical context, and the 
interactions that arose in establishing CBFM. The lessons drawn are that: it was essential that 
communities obtained rights over the fisheries, strong facilitation was necessary, taking up visible 
resource management actions greatly helped, success was more likely in homogeneous 
communities, external threats were a strong limiting factor, clear boundaries and small fisheries 
were not so critical, and new institutions could be built with as much ease (or difficulty) as 
modifying existing ones. Effective well-defined partnerships of NGOs and government were not 
easy to establish but were sufficiently beneficial that in several locations new community 
institutions for fisheries management were established. This is a slow process, the sustainability 
of local management institutions is not yet established, although they continued during an interim 
period without funding, further phased support is planned to strengthen these organizations and 
to generate evidence of impacts and momentum to influence wider fisheries policy in and beyond 
Bangladesh. [Journal Article; In English; England] 
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Flexibility and adaptiveness to change are necessary elements in any management set up or 
systems of interaction and dialogue between governments, public institutions and user groups - 
whether small scale rural based or large scale urban-based groups. Given increased population, 
overlapping and conflicting uses of resources and space such a dialogue and interaction is 
imperative to sustainability - especially in the allocation of rights and the management of living 
aquatic resources. As such, one fundamental issue that needs to be assessed is the nature of 
such a dialogue and co-operative arrangements needed at given times. Ought it be instructive, 
consultative, co-operative, advisory, or informative - or even restrictive? It is necessary to 
determine the manner in which the villagers, the private sector or the fisheries or resource 
utilisation mechanisms as such function at a specific time in order to estimate the type and level 
of intervention that would be required - and by whom - to work towards long term sustainability in 
targeted areas and sectors. The review of different cases indicates that analyses along such a 
spectrum can be applied and the nature and status of present user - government dialogue 
(whether into large or small scale operations) would be the entry point for interventions to 
facilitate processes in beneficial directions. Whom to benefit needs to be defined as part of the 
process as well as how to financially sustain the interaction over time (taxes, subsidies, loans, 
etc.). As results of interventions in a specific situation (with regards to, groups of users, villagers, 
certain area, or with regards to a sector as a whole) are being seen, either positive or negative, 
the level and intensity of the dialogue will change in either direction - becoming more or less 
restrictive, etc. In a stable case with few problems, a relatively low government profile is needed 
while the contrary would be the case in a situation with many problems and more or less obvious 
conflicts. The work in accordance with this format of development of suitable dialogue and levels 
of interaction and intervention there is also a need to have a fairly well structured system with 



regards to legal and institutional arrangements in place. This now not really the case in Southeast 
Asia and a series of coastal case studies and project preparation workshops conducted by 
ICLARM in the Mekong River Region indicated some serious shortcomings in legal and 
institutional arrangements. 
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Two bodies of regulations are associated with the development of fisheries. They are distinct in 
their objectives and modalities: the maximization of production based on halieutic stock and an 
adjustment of catch capacities relative to the renewal rate of these stocks. The former approach 
corresponds to a traditional management task. It is carried out by applying technical measures 
aimed first at protecting juvenile specimen, followed by conserving a sufficient biomass of 
reproducers to maintain a stock recruitment at a high level. Because such measures only have 
secondary effects on the distribution of wealth, they are generally applicable through the 
regulatory pathway (application of rules and decisions by the managing authorities). Limited 
possibilities for expansion have created a new regulatory need. The man-made pressures must 
now adapt to the natural productivity of the stocks, which implies that the renewal potential of 
these stocks must be shared among the fishermen. This requires that the access to the resources 
must be regulated. Because such regulations have a direct effect on wealth distribution, the 
managing authorities are encountering increasing difficulties in implementing them with methods 
inherited from a time when resources were unlimited. Finally, this chapter focuses on the various 
existing possibilities concerning mechanisms for controlling the access to the resources. These 
include administrative measures intended to impose rules on the trade, economic measures 
intended to encourage professionals to adopt a behavior that respects the conditions and the 
objectives that are designed to maintain the economic and social durability of fishing. The 
overcapitalization, generated by the current lack of methods to regulate access and aggravated 
by public aid, has led to general over-fishing. The economic control of fishing pressures assumes 
that fishing rights - preferably individual in nature - exist defined by either quantities of catches 
(quotas) or the means used for fishing (licenses). The total volume allowed by these fishing rights 
should be adjusted to the productivity of the different stocks which should be managed and 
exploited separately from one another. As for environmental planning, two mechanisms can be 
used to implement such an adjustment : taxation (analogous to the principle that the polluter 
should pay) and a market for individual fishing rights (analogous to the pollution rights). Whatever 
the regulatory instruments that are to be adopted - and solutions are likely to vary between 
fisheries because of ecological, technical, social and cultural specificities - the adoption of such 
instruments will also require an appropriate treatment of the transition period (sharing of 
immediate costs, steps and rhythm). 
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This paper discusses motivation factors for market oriented value adding of limited fish resources. 
The Structure-Conduct-Performance (SPC) model is combined with the market orientation 
concept. The analysis shows that those most established fisheries management systems as 
Olympic style, licences and transferable quotas and licences are reducing the motivation for 
market oriented value adding and for increased resource rent. An improved management model 
is introduced, which combines Seasonal Quota Auction (SQA), licences and governmental quota 
allocation instruments. Seasonal quotas (short term leasing contracts) can be auctioned on credit, 
where the quota price is the resource rent for redistributing through fisher's co-operatives, 
regions, ITQ owners, government or as bonus to all fishers. The model makes it possible to 
motivate market-orientated value adding, cost-efficiency, quota allocation to target fisher groups 
and fish stock sustainability. In contrast to a pure ITQ model, this model offers solutions for an 
administrative quota allocation, which is improving motivation of rent generating from the most 



market oriented and efficient fishers without privatising the fish resources into a few private 
hands. This management model is expected to impose increased social costs for the least 
competitive in each fisher group, generate both less resource rent and less social costs in the 
long run compared with free market solutions working without any other constraints except 
maintaining the biological TAC. 
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What influence do exchange methods have on ex-vessel prices and what are the potential 
implications for the regional management of the fisheries? This paper undertakes an empirical 
analysis of exchange methods and ex-vessel prices for specific demersal fish controlled for fish 
size and quantity in four North Atlantic regions, including Iceland, North-Norway and Scotland. 
The methodology consists of a comparative analysis of total average price (TAP) and Anova 
analysis of monthly average prices of cod and plaice landed fresh during the period 1990-1999. 
Scotland's auctions have the highest TAPs for the species analysed whilst the lowest TAPs are 
returned from contract sales in Iceland and North-Norway. Icelandic auctions and More-Romsdal 
auctions adopt intermediate positions in this price hierarchy. Price differences are still present 
even when correcting for factors such as legal barriers, transport costs from different 
geographical locations, exchange fees and seasonal variations in supplies. The implications of 
these findings for current and prospective systems of regional resource and coastal management 
are then considered and the scope and need for further study is established. 
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This paper explores fish auctions as a management tool for allocation of quotas and a motivating 
institution for market-oriented value adding (MOVA) among target fishery groups, as an 
alternative or supplement to the individually transferable quota (ITQ) system. A management 
model is developed where administrative allocation of fishing rights to preferred target groups is 
combined with auctioning of individual seasonal quota (ISQ) rights as leasing contracts to fishery 
companies. It is shown how the management model maintains the positive effect of ITQs in terms 
of maximizing the resource rent in fisheries whilst the negative effects in terms of privatization, 
unfair allocation, concentration of quota power and possibly weakened linkages between fish 
resource utilization and coastal communities, are avoided. The costs of the administrative 
constraints should be weighed against the advantages of the model: (1) Sustainability and fair 
social allocation of the rights to utilization of the fish resources can be maintained without 
privatization. (2) Motivating MOVA among target groups through the allocation of ISQs to the 
most market-oriented and efficient fishers is encouraged since quota is leased but not owned. (3) 
Collective use of the resource rent is extended to the wider community. 
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Indians of the Northwest Coast of North America had cultural continuity for at least two millennia 
before contact with people from the old world. This archeological fact suggests that their societies 
had achieved sustainability and resilience in relationships to their ecosystems and the salmon 
runs. The governance principles used by Northwest Indians in managing fisheries and other 
resources provided resilience. In addition to a land ethic, these principles included exchange 
systems based on public reciprocity. Property rights were clear and trespass was a capital 
offense. Chiefs and titleholders had to be generous facilitators. Leadership authority over land 



was contingent upon adherence to ethical and generous behavior as well as good management. 
These indigenous institutions were quite different from the rules currently governing the 
management of most ecosystems. In critiquing current institutions, many ideas similar to those in 
the indigenous systems have been proposed in isolation; the example described in this paper 
suggests the importance of combining them. 
 
Trudnak, J. (2001). Spatial Analysis of Commercial and Recreational Fishing Pressure on the 
Charleston Bump and Surrounding Area. Coastal GeoTools '01. Proceedings of the 2nd Biennial 
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In recent months, a controversy has arisen over longline fisheries, particularly those operating on 
the Charleston Bump, a bottom feature of great topographic relief located 100 miles southeast of 
Charleston, SC. This bottom feature deflects the Gulf Stream offshore, and establishes 
permanent and temporary eddies and gyres in the warm Gulf Stream flow. Thermal fronts 
associated with Gulf Stream deflection, and the bottom feature itself, are believed to be attractive 
to large pelagic fishes, or result in current convergences that concentrate larvae, juveniles and 
prey for larger fish. A geographic analysis of commercial and recreational landings show that the 
Charleston Bump itself is an area of concentrated commercial fishing effort, and that commercial 
fisheries also concentrate along the edges of Gulf Stream fronts. Recreational fishing effort 
concentrates at deepwater sites (along the 183 m depth contour) near the human population 
centers of Charleston and Georgetown. Traditionally, commercial fishermen operated on the 
deeper Charleston Bump (400-600 m depth), well to the southeast of the recreational fishing 
grounds. Geographic analysis indicates, however, that there is some overlap in fishing areas, 
particularly as commercial longliners follow thermal fronts that move inshore, and as they have 
begun to target species such as dolphin (Coryphaena hippurus) that range into shallower water 
over the continental shelf. This overlap in fishing areas as recreational and commercial fleets 
converge near the 183 m contour has caused user conflicts and may call for allocation of fishery 
resources between the commercial and recreational sectors. 
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The rich biodiversity of the Cape Floristic Region makes a substantial contribution to the regional 
(particularly the Western Cape) and national economy. Harvesting of marine resources, such as 
linefish, rock lobster, abalone and bait species, is worth over R1300 million year super(-1), or 
R1.12 million km super(-1)year super(-1). Harvests of fynbos products such as wildflowers and 
thatching reed, and forest products, timber and ferns, are worth R27 and R26 ha super(-1) year 
super(-1) on average, respectively, and a total of R78 million year super(-1). Natural resource-
based tourism is one of the greatest income generators in the region, which is renowned for its 
beauty and floral diversity as well as other nature pursuits such as whale watching and angling. 
The natural resources of the CFR also contribute indirectly to the region's economic output: 
fynbos bees contribute to commercial fruit production, and fynbos mountain catchments provide 
the region's main water supply. Less tangible values include the option, or future use, value of the 
region's rich biodiversity, and existence value, for which estimates have been made on the basis 
of contingent valuation studies. The total economic value of the CFR is estimated to be at least 
R10000 million per year (US$1=R7 in 2000), equivalent to over 10% of the regional Gross 
Geographic Product. However, invasion of aliens, transformation of natural vegetation and 
overexploitation of resources threaten the sustainability of this value. Invasive alien plants, which 
are the greatest proximate threat to floral diversity, already intercept significant water supplies. 
However, clearing is costly, and while government has an incentive to clear publicly owned 
mountain catchment areas, private land-owners do not. Similarly, private benefits of conserving 
fynbos areas do not provide sufficient incentive to protect against transformation to more lucrative 
farming activities, including monoculture of indigenous species. Current values of marine 
resources are unlikely to be upheld due to the overexploited status of most stocks, a problem 



which is compounded by poorly defined property rights, open access and inadequate law 
enforcement. It will be necessary to provide incentives to private landowners and resource users 
if optimal levels of protection are to be achieved to maximise benefits to society. 
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A discussion is presented on the sablefish and groundfish trawl fisheries of British Columbia, 
Canada, indicating how they evolved from limited entry 'derby' fisheries to ITQ fisheries. Each 
ITQ programme and the rules which govern the fishery are detailed. Future directions that the 
programmes may take are examined, considering limited entry groundfish fisheries managed 
under a comprehensive ITQ programme, the removal of barriers that divide the current fisheries 
by licence categories and also the direct industry involvement in the management of groundfish. 
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In a multi-gear and multi-species artisanal fishery, the level of technical interactions (i.e. the 
competitive externalities resulting from a shared exploitation of common resources or fishing 
grounds) among various fishing units is high. Assessing these technical interactions is of great 
importance for fishery management, as any control applied to one fishing unit may have positive 
or negative effects on others. The magnitude and direction of these effects cannot be easily 
measured, unless all fishing units and species in the fishery are considered simultaneously. 
Technical interactions are particularly important in the complex artisanal fisheries of the English 
Channel. Using a bioeconomic model of the English Channel that incorporates all the major 
fishing units (the BECHAMEL model), we describe a method for measuring and classifying the 
technical interactions due to the competition for resource (stock externalities). The results are 
used to develop a typology of metiers and fleets based on their overall level of interaction for the 
resource. We also define fleets and metiers as structuring, dependent, intermediate or 
autonomous. (C) 2001 Ifremer/CNRS/Inra/IRD/Cemagref/Editions scientifiques et medicales 
Elsevier SAS. 
 
Valencia, M. (2004). Conclusions, regime building and the way forward. Marine Policy 28(1): 89-
96. 
 
Keywords: marine environment; regime building; management; UNCLOS 
  
Military intelligence gathering activities in the EEZs are becoming more controversial and more 
dangerous due to increasing and changing demands for technical intelligence; robust weapons 
and electronic warfare; and widespread development of information warfare capabilities. There is 
agreement that freedom of navigation and overflight should not interfere with the coastal state's 
right to protect and manage its EEZ resources and environment. But there is considerable 
disagreement on the meaning of some key 1982 UNCLOS language, the means of resolving 
these disagreements, or whether there is a need to do so. Each alternative approach to resolving 
these disagreements has its advantages and disadvantages. Needed now is a common 
understanding of terminology and guidelines for military and intelligence gathering activities in the 
EEZ. What is being proposed is regime building, a process which has its own conditions for, and 
constraints to, success. Foremost among the conditions for success is the recognition of the 
necessity of co-operation, and agreement on its form such as the SUA Convention, or ocean 
management, which may have a spillover effect to enhanced multilateral security. Given the 
constraints, a loose blueprint for the way forward can be constructed in which the continuity of 



this informal dialogue plays a major role. Specific next steps include fact finding regarding 
previous incidents; production of a glossary of definitions of critical tems; categorization of 
activities in the EEZ as to which are allowed and not allowed; the manner of implementation of 
coastal states' rights; the means and manner of enforcement of any agreed rules; and specific 
suggestions for policy. 
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Essentially, this paper aims at considering how the ocean regionalisation may be implemented 
focusing on the principle of sustainable development, on the subsequent criteria designed by the 
inter-governmental organisation framework, and on the approaches from the scientific literature. 
In this respect, a model is proposed, according to which two main stages are identified: (i) the 
stage of the modern approach to the ocean, which was operated by the modern society and was 
supported by the culture of modernity; (ii) the stage of the post-modern approach, which has been 
triggered by the converging inputs from the changes in society and nature. The watershed 
between these two stages may be located in the 1970s. The investigation may be carried out 
considering a triangular relationship between (i) the changing ocean reality (ontological  
dimension), (ii) the representation of this reality (semiological dimension), and (iii) the building up 
of signified, consisting in theories, meta-theories and values (epistemological and ethical 
dimensions). In this framework, special relevance is attributed to the interaction between science 
and policy. Moving from this basis, how ocean regionalisation had been conceived by 
oceanography, geography and law is considered focusing on the implications that have arisen in 
terms of ocean management. Analysis is essentially focused on three questions: (i) how much the 
conceptual implications of the approach to the ocean regional scale have been underestimated, 
and how ample the political consequences have been; (ii) why the political designs referring to 
this spatial scale of the ocean, which have been carrying out since the 1970s, have been marked 
by a lack of consistency of the legal framework with the prospect of operating sustainable 
management programmes; (iii) whether, and what kind of, discrepancy has solidified between the 
legal framework, provided by the 1982 UN Convention on the Law of the Sea (UNCLOS), and the 
ecosystem-oriented approach to the ocean, designed by the UN Conference on Environment and 
Development (UNCED). These considerations lead to identify three cardinal needs. First, the 
need to try lessons from the Regional Seas Programme of the United Nations Environment 
Programme (UNEP) by carrying out a critical analysis of the conceptual background and 
methodological endowment which it was based on, and of the subsequent political outcomes. 
Secondly, an increasing need for scientific approaches supported by the consideration of the 
ocean as a bi-modular system consisting in ecosystems and organisational patterns, being both 
modules subject to the impacts from global change and globalisation. Thirdly, a need                    
to design and operate a more effective interaction between science and policy, and, as far as 
science in itself is concerned, the need to design a more epistemologically-sound interaction 
between natural and social disciplines. Moving from this discussion, it is proposed to distinguish 
the mere ocean area, where the organisational patterns have not yet created a real ocean 
system, from the ocean region, which differently has acquired the features of an ocean system. 
These two kinds of spaces may be found in the coastal milieu, extending up to the outer edge of 
the continental margin, in the deep-ocean, extending seawards from the continental margin, or 
they may extend across the continental margin and the deep-ocean. Where it is agreed that 
ocean reality may evolve on the basis of these two reference patterns, the following sequence of 
conceptual mises-au- point and statements may be considered. 
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The hake resource is the most important commercial fish species in the demersal sector of 
Namibia's fisheries, both in terms of annual catch and contribution to Gross Domestic Product 
(GDP). The fishery now spans four decades. In the 1960s and 1970s, hake were exploited 



heavily by mainly foreign fleets, total catches peaking at more than 800 000 tons in 1972. The 
first control measures, the use of a minimum mesh size of 110 mm and the allocation of quotas to 
each member country participating in the hake fishery, were implemented by the International 
Commission for the Southeast Atlantic Fisheries in 1975. In 1990, the Namibian Government took 
action to control fishing activities in Namibian waters, and the enactment of its Fisheries Policy 
(1991) and Sea Fisheries Act of 1992 provided for the control measures to be taken. The 
conservative management strategy adopted between 1990 and 1993 resulted in gradual increase 
in hake biomass, but thereafter the stock declined. The hake fishery is currently managed on the 
basis of a total allowable catch that takes into consideration the rate of increase or decrease in 
the size of the resource. Since 1990, the demersal trawl fishery has accounted for approximately 
90% of the total hake catch. The resource is subjected to both directed fishing and bycatch, the 
latter taken in directed fisheries for species such as horse mackerel, monkfish and sole. 
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Despite major criticism, catch per unit effort (CPUE) is still widely used as a measure for the size 
of the exploited stock, but its indicative value is affected by selection of a proper unit of effort. The 
unit of effort used in the Indonesian fisheries statistical system is poorly standardised with one trip 
made by a fishing unit of any type. Therefore, changes in catchability, induced by technical 
innovations cannot be accounted for in official statistics and thus bias the perception of fisheries 
authorities on the state of stocks. This study shows that differences in technical characteristics in 
a coastal liftnet fishery on small pelagics around Ambon, such as unit size and type of lamps 
used to attract fish, influence both effort allocation and catch per trip. Larger fishing units (more 
windlasses) are more commercially orientated. They have a larger nonzero catch per trip--1.5 
times larger nonzero catch per added windlass--and ignore potentially small catches, as shows 
from their higher proportion of zero-catches. The shift from kerosene to electric lamps does not 
lead to a higher catch per trip, but the use of electric lamps is less laborious, inviting fishermen to 
fish also under more unfavourable light conditions such as during full moon. Model simulations of 
average catch per trip of two fishing areas show that technical innovations in the last 20 years 
have increased the mean catch per trip by a factor of 4.1 in the fishing area with the largest 
technical improvements. Technical improvements explain 80% of the change in catch per trip in 
the official statistics over the last 15 years. Furthermore, the variance in catch per trip among 
individual fishing units has increased and so has the uncertainty in the average CPUE, as only 
part of the fishermen implemented technical improvements. Both developments stress the poor 
indicator value of catch per trip for developments in fish stock biomass and the importance to 
standardise the unit of effort. The characteristic high variability in catch in this fishery will always 
obscure effects of technical improvements in more local situations and smaller timeframes. 
Because of the inconsistent effects of the type of lamps used on the catch rate, it is questionable 
whether standardising the unit of effort by the type of lamp used will enlarge the precision in the 
CPUE. Nevertheless, standardising the unit of effort by the size of the unit will enlarge the 
precision in, and the indicator value of the CPUE in more aggregated catch data as used on 
higher levels in the fisheries administration of Indonesia. 
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fishing effort in a highly uncertain coastal fishery for pelagic fish, Moluccas, Indonesia. Canadian 
Journal of Fisheries and Aquatic Sciences 58(8): 1683-1691. 
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The Ambonese small-scale purse-seine fishery for small pelagic fish, such as scads and 
mackerels, is characterised by highly variable daily catches. Fishermen involved in this fishery 
are therefore seriously constrained in optimising the outcome of their fishery through spatial 
allocation of effort. Spatial patterns in effort allocation were compared with those in catch per unit 
effort (CPUE), indexed by both catch weight and profit. Average CPUE indexed by catch weight 
differed between fishing locations by up to 14 times. However, individual fishermen could only 



detect such large differences after 14 days of exploratory fishing because of the high variability in 
daily catches. Daily decisions on effort allocation are therefore not based on maximising CPUE 
but on minimising operational costs and risk. A very high proportion (88%) of the fishing trips 
were made within 8 km of the home port, although the capacity of the purse seiners allowed for 
fishing in more productive areas much farther away. A 10- to 20-fold increase in operation costs 
(travelling and local use rights) when fishing in other areas reinforced this behaviour. 
 
Venema, N. (2001). An overview of the Netherlands open sea and coastal fisheries: state of the 
art. Fisheries impacts on North Atlantic ecosytems: catch, effort and national/regional data sets.  
Fish. Cent. Res. Rep, vol. 9, no. 3, pp. 141-161. 
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This paper describes the commercial fisheries fleet of the Netherlands, including the coastal 
fisheries and the cutter and trawler fleets. A discussion is presented on the theoretical approach 
to economic analysis, property rights and the ecological analysis of fisheries. Dutch institutional 
arrangements, both nationally and within the larger framework of the European Union's Common 
Fishery Policy, are also discussed. The implementation of ITQs in the plaice (Pleuronectes 
platessus) and sole (Solea solea) fisheries, along with the role of Bieshuvel Groups as a co-
management tool are also presented. Finally, three interviews with Dutch fishermen are provided, 
which present their views on both national and European Union management issues. 
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ecosystem. Environmental Conservation 29(2): 207-237. 
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Globally, humans impact environments and ecosystems faster than they become aware of their 
effects. The marine pelagic ecosystem includes a tremendously large and diverse environment, 
which might accordingly be considered to be resilient to externally forced changes, whether from 
humans or climate. This review considers that general hypothesis by pursuing two objectives. 
The first is to document the current status of and recent anthropogenic impacts on the marine 
pelagic ecosystem, with emphasis on the epipelagic zone (0-200 m) where organisms are 
concentrated and human impacts have been greatest. It shows that humans have proven capable 
of assuming the role of top carnivore in pelagic ecosystems where living resources are attractive 
and financially amenable to exploitation, and that overexploitation is the rule under such 
circumstances. Other anthropogenic activities associated with changes in various marine pelagic 
ecosystems, such as increased diseases, mortalities, extinctions, habitat invasions, and species 
replacements, function as sentinels and indicate that portions of the pelagic ecosystem are under 
considerable stress. It is argued that, without attention, these problems can be expected to 
worsen up to the year 2025 and beyond. In addition to a comprehensive evaluation of status and 
trends relating to conservation of the marine pelagic ecosystem, a second major objective is to 
evaluate whether current paradigms of ecosystem function are sufficient to improve the ability of 
the scientific community to predict future changes and to recommend relevant management 
strategies. This review differs from previous ones by proposing that current conceptual models 
have failed to provide the basis for accurately predicting patterns and features of pelagic 
communities, notably why specific organisms occur where and when they do. It is argued that 
predation pressure is shaped by natural selection in the sea as on land, and that it influences 
organism behaviour, life history strategy and morphology, all of which determine marine pelagic 
ecosystem structure, and therefore should be used to interpret function. From this perspective, 
attempting to understand present patterns and predict the future of marine pelagic ecosystems, 
without understanding the intertwined roles of evolution and predation in forging contemporary 
pelagic communities, is a hopeless endeavour. It is proposed that both perspectives, resource 
availability and predation pressure, be incorporated into a revised paradigm of pelagic ecosystem 
structure and function, a necessity if policies are to predict anthropogenic impacts and 
environmental conservation is to be effective. 
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Fremantle, Western Australia, 11-19 November 1999. Mini-course lectures and core conference 
presentations. no. 404/1, pp. 265-269. FAO fisheries technical paper [FAO Fish. Tech. Pap.]. 
2000. 
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An account is given of the current situation regarding the Argentine fishing sector and the 
adoption of the Quota Management System (QMS). This framework, adopted in 1998, introduced 
individual transferable quotas as the core property rights of the system. Until now, attempts to 
implement the new regime have failed for several reasons that signal future conflicts. New federal 
authorities are urged to find the way to migrate from the weak traditional management practices 
to a full operative and effective QMS. A description is given of the responses that appear in each 
phase of the evolution of a fishery, with the intention to schematically infer the current situation of 
the Argentine fish stocks and the attitudes needed to be adopted to promote, or to discourage, 
the actors and to achieve the necessary and adequate consensus required to solve the problems. 
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The development of the Estonian fisheries and fishing rights during the post-Soviet period is 
discussed. In order to deal with excessive fishing capacity, a part of the fishing rights, both 
volume quotas and gear-use rights, in all Estonian fisheries will be allocated each year through 
auctions while the remainder will be allocated on the basis of the history of the use of recent 
fishing rights. This was done for the first time in 2001. All fishing rights depreciate from year to 
year in a geometric fashion, by 10% yearly. The results of the first auctions discussed in the 
paper suggest that auctioning is a suitable method to manage common-pool resources such as 
fish stocks.  
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Lake Peipsi-Pihkva. Fisheries Management and Ecology 8(4-5): 443-451. 
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This paper focuses on the management and socio-economic principles for allocation of the 
commercial fish resources of Lake Peipsi-Pihkva. The fish resources of this cross border lake are 
very important both for Russia and Estonia. Recent changes in the Estonian and Russian 
economies, and the appearance of the state border dividing the lake, have resulted in deep 
changes in economic, social and legal issues related to the fishery. As the lake is now an 
international waterbody, the Intergovernmental Estonian-Russian Fishery Commission (ERFC) 
agreed for co-operative management measures annually from 1994. The ERFC is responsible for 
all general decisions on management strategies and technical measures used in fishery 
management. The stocks of most commercial fish species in Lake Peipsi-Pihkva are still 
abundant, and the economic status of the fishermen is relatively good. It may be concluded that 
co-operative management of the Lake Peipsi-Pihkva fisheries have been successful. 
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This paper deals with the theory of codimension one bifurcations when applied to a dynamical 
system. This dynamical system results after applying Pontryagin's maximum principle to an 
optimal control problem for economic fisheries management. Some necessary and/or sufficient 
conditions are established for the existence of bifurcations, according to the values of the 
biological and economic parameters of the model. We have focused our attention on Hopf 
bifurcations and, as a consequence, on the existence of limit cycles which could be possible 
solutions for the optimal control problem. The study has been applied to the striped venus 



(Chamelea gallina) fishery that operates in the Gulf of Cadiz (off the Atlantic Coast of southern 
Spain). 
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management: taking the next step. ICES Journal of Marine Science 61(8): 1398-1409. 
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Fishery management advice has traditionally been given on a stock-by-stock basis. Recent 
problems in implementing this advice, particularly for the demersal fisheries of the North Sea, 
have highlighted the limitations of the approach. In the long term, it would be desirable to give 
advice that accounts for mixed-fishery effects, but in the short term there is a need for 
approaches to resolve the conflicting management advice for different species within the same 
fishery, and to generate catch or effort advice that accounts for the mixed-species nature of the 
fishery. This paper documents a recent approach used to address these problems. The approach 
takes the single-species advice for each species in the fishery as a starting point, then attempts 
to resolve it into consistent catch or effort advice using fleet-disaggregated catch forecasts in 
combination with explicitly stated management priorities for each stock. Results are presented for 
the groundfish fisheries of the North Sea, and these show that the development of such 
approaches will also require development of the ways in which catch data are collected and 
compiled.  
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The community approach to fisheries management regards the community as a system of 
symbiotic relationships where fishers and community members are mutually dependent and 
supportive and where individuals regard each other as a group. The role of communities is vital 
for maintaining healthy fish stocks, thus fisheries management must consist of more than just 
rules and regulations that curb fishing effort; the community must be an important part of fisheries 
management. Effective property rights systems and community-based co-management are 
discussed. The latter approach provides one way of reducing the conflicts and equity problems 
that may arise if private individual fishing rights are introduced into coastal small-scale fisheries. 
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This essay deals with the historical development of the Law of the Sea, taking the Lex Rhodia as 
a starting point and finishing with the latest developments in the progressive development and the 
codification of this area of law, the1982 United Nations Convention on the Law of the Sea and 
related agreements, thus covering a period of roughly 2000 years. Of special interest are the 
changes that the law of the sea went through over the centuries, as well as the continuing 
influence of those historical developments on today's Law of the Sea and on general international 
law. 
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Fisheries constitute the only sector, which offers animal protein to a broad economic cross-
section of the society, thereby is in an advantageous position to ensure nutritional security. 



However, the scope for increasing coastal fish production, which contributes about 50% to the 
total fish production in India, appears to be limited. Reliable stock estimates, assessment of the 
efficacy of the existing fishing regulations, present economic status of fishing operations, 
formulation of key management interventions, and above all, allocation of adequate funds are a 
few major issues that demand immediate attention to ensure sustainability of marine fisheries. 
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Principles of integrated ecosystem-based management have been used to derive 61 potential 
environmental indicators for reporting on Australia’s marine and estuarine ecosystems. They are 
focused on tracking the condition of marine ecosystems in the face of a variety of uses and 
pressures, and are consistent with approaches used for assessment of public- and private-sector 
environmental activities, and with the international standard. The indicators cover issues in 
protected species, common habitats, renewable and non-renewable resources, water and 
sediment quality, and integrated management. Gaps in knowledge and technical capacity include: 
knowledge of the nature of the ecosystems is incomplete (ineffective indicators may be selected); 
scientific understanding of environmental issues is limited (the wrong cause may be identified); 
the resolving capacity of a monitoring programme cannot be determined (monitoring may falsely 
infer that no changes have occurred, or provide an answer to the wrong question); procedures for 
synthesis and aggregation of data across spatial, temporal and taxonomic scales, or for 
estimating uncertainty in national summaries are lacking; case-study trials, reference sites, and 
suitable interpretative models are needed; and an established procedure for revising and 
updating the indicators as new knowledge accrues, or if new issues arise, is lacking. 
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The world's oceans and coastal fisheries have been degraded and are continuing to decline. 
While there have been many agreements, conventions, programs and initiatives in the past five 
decades that have recognised these problems and proposed action, there has been only limited 
success in preventing the ongoing problems of overfishing, degradation and loss of habitat, and 
loss of marine biodiversity. The world's fish catch is now acknowledged to be in decline, and very 
urgent action is required. The issues seem clear enough, that fishing effort is too high, coastal 
development continues to destroy crucial fisheries habitats, nutrient runoff continues to pollute 
bays and estuaries, and more, but the solutions to such problems are highly complex. In many 
cases they will require good planning and community involvement to minimise or eliminate 
adverse short-term economic and social impacts in preparing the way for more sustainable 
human communities and ecosystems in the future. In fisheries, Ecosystem-Based Management 
(EBM) has been identified as a management approach that is likely to succeed where many other 
initiatives have failed. 
However, the concept of Ecosystem-Based Management for marine capture fisheries is still 
unclear, there is no agreed standard approach, and further, fisheries have yet to fully embrace 
the principles. There are many effective sustainability initiatives operating in different individual 
fisheries around the world, but they remain to be integrated into a fully effective EBM approach. 
WWF has prepared these Policy Proposals and Guidelines to encourage and inform the global 
debate and provide an operational interpretation of how to apply the principles of Ecosystem-
Based Management to marine capture fisheries. The Paper is designed to build on existing 
knowledge and approaches to develop the concept into a workable approach for implementation 
in individual fisheries, consistent with integrating global and regional policy requirements into 
national arrangements for on-ground and 'in-water' actions. 
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Dept. of the Environment and Heritage. 66. 
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Marine Protected Areas (MPAs) provide various levels of protection for marine ecosystems 
ranging from habitat protection to comprehensive protection of all biodiversity from the effects of 
human disturbance and use. All forms of MPAs make a contribution to the protection and 
management of biodiversity. The highest level of protection generally is provided in 'no-take' 
MPAs, where the intention is to fully protect species and their habitats from the removal of flora, 
fauna or the substrate. 
MPAs have long been used in fisheries management to achieve a variety of objectives, but they 
have mainly been established to maintain fish stocks and their associated important habitats. 
However, MPAs created for fisheries purposes may also provide increased stability in fisheries, 
act as an offset for the unavoidable effects in fishing grounds, and help to maintain well-being in 
local communities. World-wide, many different types of MPAs also are used to achieve specific 
marine conservation objectives. 
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This document presents two interrelated studies on the marine fisheries of the People's Republic 
of China, both emphasizing, if in different ways, the magnitude of the catches reported throughout 
the 1990s. The first study, by Lillian Pang and Daniel Pauly, titled "Chinese Marine Capture 
Fisheries from 1950 to the late 1990s: the Hopes, the Plans, and the Data," reviews the history 
and development of Chinese marine fisheries since 1950, notably the extremely strong increase 
of reported catches from the mid-1980s on. The case is then made, based on the design of the 
statistical reporting system, and the professional motivation structure of local fisheries officials, 
that over-reporting is likely to be the cause for much of the nominal catch increase. Supporting 
evidence is provided by similar over-reporting in other food-producing sectors, by various other 
fisheries studies (notably of catch per effort trends), the stressed state of Chinese coastal 
ecosystems, and the proclamation by China's Central Government, of a zero-growth policy 
designed to undermine local over-reporting and to restructure the fisheries sector. The second 
study, by Reg Watson, titled "Spatial Allocation of Fisheries Landings from FAO Statistical Areas 
61 and 71" describes a rule-based, computer-intensive algorithm developed by the author and 
associates to map the world's fisheries catches in 1/2 degree cells. The resulting global map, 
which suggests the Chinese shelf and adjacent waters to be as nearly as productive as the 
Peruvian coastal upwelling system, was broadly reproduced by a General Additive Model that 
used depth and primary production as predictor variables. The catches reported from Chinese 
marine waters explained a large fraction of the differences between observed and predicted 
values, strongly suggesting that current Chinese nominal catches are greatly over-reported. 
These two studies thus confirm each other, and provide strong evidence that indeed, Chinese 
national statistics over-report marine catches from Chinese waters. The internal adjustments that 
correcting for the underlying deficiency of the statistical reporting system will require are not 
investigated, nor are the food policy issues implied by these findings. It is clear, however, that 
these issues are serious, for both China and the rest of the world, thus explaining, if need be, the 
critical tone of the studies. It is hoped that the Chinese authorities, international bodies, 
concerned scientists and others will find harmonious ways to resolve these issues. 
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This paper analyzes the relative performance of two market-based fisheries management 
instruments in the presence of a stochastic stock-recruitment relation. Regulators are forced to 
choose either a fee per fish landed or a quota on the total fish harvest--at a time when they are 
uncertain what will be the stock of fish recruits that will actually materialize during the next fishing 



period. With such recurrent "ecological" or "environmental" uncertainty being the predominant 
random variable in fisheries, some striking regulatory conclusions emerge, which go strongly 
against conventional wisdom. 
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Controlled access management in the northern Gulf of Mexico commercial reef fish fishery has 
not achieved key management objectives. We estimate the economic benefits of replacing 
controlled access with tradable harvest permits. Results suggest that eliminating market gluts 
caused by periodic seasonal closures could have raised revenues by $3.206m in 1993, the year 
of our data. Eliminating per-trip catch limits and seasonal closures could have reduced harvest 
costs by $8.078m. The total 1993 potential benefits, at $11.284m, suggest property rights-based 
management is an attractive alternative for the northern Gulf reef fish fishery. 
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Despite the obvious appeal of marine ranching as a way of reversing the effects of overfishing, 
doubts surround its biological and economic effectiveness. This paper focuses on the economic 
aspects of ranching, reviewing the pattern of success and failure and the factors which are likely 
to influence the economic performance of a given ranching programme. In general less is known 
about the economics than about the science of marine ranching, and to date relatively few 
empirical economic evaluations have been undertaken. Overall, the available evidence on 
established marine ranching programmes has produced a rather mixed picture. Recent 
assessments of the Alaskan salmon programme emphasise the difficulties of reaching an overall 
verdict, given that the economic effects of salmon enhancement vary widely between regions and 
stakeholder groups. The Japanese experience of flounder and red sea bream appears to have 
been successful in terms of economic efficiency, although the results are area-specific. Ranching 
of European lobster in Norway and the UK does not appear to be economically viable at the 
present time due to low recapture rates, but strategies for overcoming this constraint (e.g. through 
the use of artificial reefs) may be possible. Ranching of Atlantic cod in Norwegian coastal waters 
has been judged to be unsuccessful in economic terms, while the feasibility of the cod 
enhancement programme in Maine (USA) is still under investigation. The case study research 
results, taken together with more general evidence of the experience of marine ranching as it 
operates in practice, suggest that the economic efficiency of ranching will vary according to: (i) 
the species selected (ii) the marine environment into which the species is introduced (iii) the 
technology of broodstock production (iv) the method of recapture (v) the market conditions 
applying to the purchase of broodstock and the sale of final product, (vi) the regime of property 
rights over the stock and the harvest and (vii) the extent to which harvesting pressure is 
controlled. 
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Evaluating the performance of fisheries and the effectiveness of fisheries management measures 
requires economic as well as biological information. A recent House of Commons Agriculture 
Committee report has drawn attention to the scarcity of economic information on UK sea 
fisheries, and recommends the commissioning of regular research into the profitability of the 
fishing industry. While supporting this recommendation, the present article contends that the 
information requirements are more extensive than those suggested by the Committee; 
specifically, the need is for information that enables policy makers to assess both the actual 



profitability of fisheries in their existing state and also their potential profitability under alternative 
fisheries management regimes. In practice this calls for the commissioning not just of regular 
costs and earnings studies, important though these may be for painting an up-to-date picture of 
the current economic performance of fisheries, but a modelling framework that can answer "what-
if?" questions about the way economic performance might be altered or improved under different 
policy scenarios. (C) 2000 Elsevier Science Ltd. All rights reserved. 
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This paper reports on a project to engage researchers and fishers together in adapting social 
science approaches to the purposes and the constraints of community-based fisher 
organizations. The work was carried out in the Scotia-Fundy Region of Atlantic Canada (the Bay 
of Fundy and Scotian Shelf). Its rationale reflects arguments that (1) effective community-based 
management requires that managers are able to pose and address social science questions, (2) 
participatory research, involving true cooperation in all stages, can support this process, and (3) 
there is a need to overcome practical and methodological barriers faced in developing 
participatory research protocols, to serve the needs of community-based management while not 
demanding excessive transaction costs. In this paper, we report on work with fisher 
organizations, both aboriginal and non-aboriginal, in which social science priorities were set by 
each organization, and small-scale research projects designed and carried out to meet these 
needs. This work identified interests among fishers in research on three different levels of 
meaning: (1) practical livelihood concerns, including what, when and where to fish, and with what 
intensity of effort, (2) social, economic and political issues (e.g., on institutional structures, politics 
of access and allocation, overlap and conflict between regulatory regimes), and (3) values and 
ethics that implicitly or explicitly guide policy development and implementation. Several research 
themes proved crucial, including those of power sharing, defining boundaries of a community-
based group, access and equity, designing effective management plans, enforcement, and 
scaling up for effective regional and ecosystem-wide management. The research results 
demonstrate the effectiveness of extending participatory methods to challenge traditional 
scientific notions of the research process. (C) 2003 Elsevier Ltd. All rights reserved. 
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In recent years, all the social sciences have come under pressure to produce research that has 
public policy implications. But how implicated should those social sciences be when their policy 
advice leads to unexpected and perhaps detrimental outcomes? This paper explores this issue 
using the example of economics and private property rights in the Canadian Maritime fisheries. It 
compares and contrasts economic models of property rights with those in anthropology and law 
to show where and why economics has gone astray in its Fish property rights models. It suggests 
that, having gone astray, economic policy advice on fisheries property systems is flawed. It 
concludes that economists should pay more attention to the role of their rhetoric in the 
construction of expectations and outcomes that make their recommendations seem the more 
reasonable. 
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A brief discussion is presented on the future prospects of property rights in fishery management. 
 
Williams, J. H. and S. Hammer (2000). The Norwegian fisheries: An unregulated common 
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The Norwegian model for sustainable marine resource management rests on the principles of 
sustainable harvesting, multi-species approach, adequate regulations, and an efficient control 
and enforcement scheme. Following a brief outline of fisheries cooperation with other North 
Atlantic countries, details are given of Norwegian fisheries regulations. The regulations 
implemented for North Atlantic cod in 1999 are given as an example to illustrate the combination 
of quota models used in Norway. The transition from open-access, no-quotas and low-capacity to 
closed-access, quotas and over-capacity is discussed. 
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Recognizing the depleted state of most of the Asian region fisheries, this paper poses the 
question - which way should we be going to arrive at more widespread fisheries prosperity in the 
21st Century? Although beset by challenges of how to rebuild fish stocks, often in deteriorating 
environments, fishers, fisheries managers and scientists now have access to burgeoning 
knowledge, a wide range of tools and scientific and technical approaches, including insights into 
social, economic and cultural conditions. In charting the route to widespread fisheries prosperity 
in the 21st Century, three waypoints will prove critical, namely: improving aquatic environments 
through integrated area management, developing systems of fisheries resource rights, and 
balancing the demands for fish between the global and local marketplaces. 
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An overview is made of some important characteristics and features of group and/or community-
based rights in the use of fisheries resources, considering also their advantages and frequent 
shortcomings, and some difficulties in establishing group and community-based rights. 
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This paper examines a scientific decision making process that was used as the basis of 
management decisions for Atlantic bluefish (Pomatomus saltator) in the United States. It is 
derived from a sociological case study of the use of scientific claims by both scientists and non-
scientists in a debate over the management of this species along the US East Coast between 
1996 and 1998. This paper focuses on how legal mandates, and responses to these mandates by 
management agencies, shaped the debate among fisheries scientists about the condition of the 
bluefish stock. It suggests that these mandates had a distorting effect that kept the scientists from 
making use of what they felt was their best scientific judgement. The paper also examines the 
difficulties encountered by the scientists in assigning an appropriate role to the precautionary 



principle. 
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The human dimension is central, not peripheral, to fisheries management. In capture fisheries, 
the behavior of people can be managed, but not the behavior of fish. Consequently, being able to 
monitor human behavior and to enforce regulations is an important 'human dimension' of 
fisheries. Moreover, in all fisheries, management decisions affect individuals and social and 
cultural groups in different ways. Management decisions have social impacts and come about 
through political processes. Those processes and impacts are mediated by other aspects of 
human dimensions that come into play in fisheries management: cultural values and identity (of 
fishers, managers, scientists, consumers, and society at large); risk perception and behavior; and 
local, regional, and global demographic, economic, and political forces. We focus on legitimacy, a 
key aspect of politics. We show that the legitimacy of fisheries management institutions, and 
hence their success in achieving sustainable fisheries, depends on economic rationality, the use 
of science in decision-making, the fairness of the processes and decisions that come from it, and 
how various groups participate in the process. 
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Past work on Aboriginal Whaling Management Procedures (AWMPs) has focused on single-
species approaches. This paper considers the issue of multi-species approaches by 
superimposing multi-species catch control laws (CCLs) on top of underlying single-species 
models. Multi-species CCLs can fulfill larger 'need' than purely single-species approaches and 
can optimise the recovery rates of multiple species when need is satisfied. Four examples of 
multi-species CCLs are described to instigate discussion. The algorithms are based on the 
principles of species ranking, even catch, even exploitation and even recovery, respectively. 
These allocation principles are discussed in relation to management objectives for aboriginal 
subsistence whaling. 
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This paper describes a cooperative way of generating new management arrangements between 
stakeholders in Western Australian fisheries. The Guidelines for Voluntary Resource Sharing 
process uses mediated negotiation as the technique for producing participant-designed 
management solutions. An advantage of doing this is that participants are able to capture the 
energy that is otherwise wasted in disputation and put it toward lateral thinking about solutions. A 
result is that resource users - including the general community and the government management 
agency (Fisheries Western Australia) - have an enhanced role in cooperative management 
design. 
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This article examines the development of a co-management approach in New Zealand where the 
government is devolving certain management responsibilities to Commercial Stakeholder 



Organizations (CSOs). In 1999 and 2001, a mail survey was used to gather data on the 
characteristics of CSOs, as well as the attitudes, and expectations of CSO leaders. Results are 
examined using Ostrom's design principles for long-lived institutions. The results suggest that 
CSOs are experiencing mixed success in developing institutions that will be resilient to long-term 
challenges. Successes are identified and recommendations for the further development of this 
management approach are offered. 
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Keywords: common pool resources; Property rights 
  
This paper focuses on the applicability of the approaches of Common Pool Resource studies in 
relation to the cooperation and emergence of international regimes in managing International 
Common Pool Resources, specifically the international watercourses of the Middle East. It 
emphasizes the need for the determination of property rights as well as enforcement mechanisms 
and constraints on watercourse states as paramount in International Common Pool Resources 
disputes, which are exacerbated by high levels of complexity, transactional costs and lack of 
predictability, information, and trust among watercourse states. 
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Robust systems are characterized by a capacity to recover gracefully from the whole range of 
exceptional inputs and situations in a given environment.  They have a connotation of elegance. 
This paper will highlight the importance of separating the different elements of any tradable 
property entitlement and allocation system into its component parts and the opportunity this gives 
to put in place arrangements that can be expected to last forever. Often, considerable reform is 
required to put in place robust reforms.  Using examples from Australia, this paper will highlight 
the importance of sequencing implementation of the reforms necessary to put robust systems in 
place. 
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The Faroe Islands, located in the northeastern Atlantic Ocean, utilize a spatial- and effort-based 
system of fisheries management, explicitly incorporating ecosystem considerations in their 
policies. This management system was introduced relatively recently (mid-1990s). Given the 
importance of fishing to the Faroe economy and culture, considerable interest has been 
expressed in the evaluation of these new management measures at the ecosystem level. We 
used Ecopath with Ecosim to examine alternative management options for the Faroe Islands 
fisheries and compared these options with the status quo. Spatially explicit simulations were 
carried out using the Ecospace routine. Simulations suggest that current area closures could be 
considered beneficial in conserving major stocks of demersal species, with biomass for cod 
(Gadus morhua), haddock (Melanogrammus aeglefinus) and other demersal species increasing 
over the 10-year simulation period. Simulated removal of the closure system reduced the effect of 
the projected stock increases considerably. Greenland halibut (Reinhardtius hippoglossoides), 
one of the major deep-water species, and blue whiting (Micromesistius poutassou), one of the 
main pelagic species, did not benefit from the existing spatial management. Simulated additional 
offshore closures of at least 20% of habitats deeper than 200 m benefited Greenland halibut only. 
Both, Greenland halibut and blue whiting stocks benefited from drastic reductions in fishing effort 
(between 20 and 50% reductions from 1997 effort levels). Considerable uncertainty underlies the 
basic input data, which might have major consequences for the dynamic behaviour of the 



simulations, and thus might significantly alter the outcomes. 
 


