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of any deferred catch. 

theoretical standpoint, it is necessary to switc from a free access s y s t e ~  

to fisheries. 

are various reasons for this, in particular: the 
iction es~b~ishing who may grant the right, 
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s regards fisheries, it is not 
necessary to set up a whole system to con 
of management systems. 

In view of the objective difficulty of establishing management systems and the need to 
control access to the fisheries, we need to focus on determining the type of control ( 
systems) and the conditions (fishery models) which make it possible to obtain the social and 
economic optima. 

The present study is made up of three parts. We present our point of view regarding the 
efficiency, effects, conditions, validity and possible criteria for the administrator when it comes to 
determining priorities among fishery management systems. The three parts are as follows. First, we 
argue for the existence in the fishing activity of fishery structures, which we attempt to characterise 
and classify typologically according to fishery models. Second, we note the existence of several 
management systems, which we also try to typify. Third, and last, we consider that while there is 
no optimum management system for every fishery structure the different fishery models have 
different optimum management systems. 

FISHERY MODELS 

ery is an economic en 

mechanism. In order to define a fishery it is nece 
and why a stable socio-economic structure comes about. 

Without pretending to be very exhaustive, we shall consider the following characteristics 
most important for the definition of a fishery model: the type of resource (degree of 

concentration, mobility, reproduction rate, etc.), the geographical milieu (type fishing areas, distance 
to landing areas, concentration of the fishing areas, facility to control ac~vities, etc.), 
p~duct ion  and the fishing technology (effe vity, selectivity, regula 
economic structure of the fishermen and into w h the fishing sector fits, 
etc. 

A fishery model can be defined as the abstraction of a specific 
present in a fishery structure having a certain degree of association, 
mutua~y affecting one another. A model is precisely a simplifi~ation 
fishery models are abstract generalisations making it possible to est 
of fisheries. Obviously, reality does not completely correspond to 
nevertheless very useful to define these models in their most simplified and theoretica~y pure form 
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e a  retica~ 

single species fishery model is that w the follow in^ characte~stics: 

0 

ii) 

iii) 

iV) 

v) 

vi) 

vii) 

viii) 

iX) 

x) 

xi) 

rce tends to comprise large quanti es of a single species. 

There is a single type of fishing tec~ology,  aiming at a single species and using ~ g ~ y  
selective fishing gear. 

Product~on in weight tends to be quanti~tively substantial, for the target species. 

Production is organised in fairly long fishing seasons. The fishing units can change the 
target species up to a certain 
necessary to start a new season. 

ut this change re 

production units tend to be capital-intensive. 

The production relationships tend to be of an enterprise nature. A significant 
percentage of the incomes tend to be fixed so that the boat owner has to pay wages 
regardless of the actual catch. 

Production tends to be more constant and regular than in the case of less developed 
y,  owle edge of the reproduction pos 

enterprise structures 
c e r t ~ n  control at 

hing effort is not de te~ ined  co 
al enterp~se. 

ependently of the will of each 

n, tendi 

ecause of conditions vii), viii) et ix), the income structure is relatively regular a 
ore or less f~reseen 

concent e f a b ~ c  f 
latively stration§ S 

y contrast, the complex fishery model presents all the following characteristics: 
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i) 

ii) 

iii) 

i 

vi) 

ix) 

xi) 

xii) 

rget species are multi (in a few hours) 

~ c ~ ~ l o g y  is  use^ for seve 
cies is caught at 

roducti~n ten e e  on. 

the 
socia 

other uses such as 
economic importance. 

rt-fishing which may have a certain local 

fishery model. 
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FIS ENT S ~ S T ~ M S  

ry,  ugh bio-economic models, shows 
resources is the way 
ifficulty of granting 

the ~troduction of ~ ~ a g e m e ~ t  systems. 

the control ins~ments  into two 
e catch and the other on control o 

e first comprises those 

e catch (TAC) and individual t ~ f e ~ b l e  
stems raise the problem of the precise d e t e ~ ~ n a t i o n  of the total maximum 

tributed and its control. The switch from TAC to ITQ means the simplification of the 
distribution of quotas and avoids the c idation of excessively large structures, but 

ngs problems of the concentrati enterprises and reduction of employment. 
literature on the still continui ate on the advantages and d~sadvantages 

of the two systems and more particularly the passage from the TAC system to the ITQ system4. 

We should like to point out however, from the standpoint of our study, certain i r n ~ ~ t  
limitations concerning both types of catch control instruments. 

First of all, there are great difficulties with respect to the application of these systems to 
multi-species fisheries, because the fishing activity employs a technology which does not differentiate 
between species or because the resource presents a high level of association with other species. It 
is therefore necessary to determine, and this is a problem, the species subject to the quota and what 
rate of by-catches is authorised as regards this species when the fishermen argue that the target 
species is another. 

Second, there is a technical problem of control if there is a large number of vessels and/or 
if there are many potential landing points (coastal fishing). s increase with 
geographical proximity to the final markets, which has an impact on the establi of more direct 
sales systems. In this latter case it is possible that the cost of efficient control will be very much 
higher than the potential benefits of management’. 

Landing 

The second type of control is that of ins~ments  to control effort. This is exercised ~ o u ~  
r of mechanisms: fishing permits and licenses, control over fishing hours, regulation 

of fishing cruises, limits on engine power or the dimension of vessels, establishment of minimum 
mesh sizes, etc. 

As in the case of the TAG or ITQ, it is difficult to establish the basis for tolerable levels 
of effort. It is frequently difficult to justify these bases scientifically with the precision6 required 
for the drafting of legal regulations which in addition will have broad territorial application. 

As regards the control institutions, we may distinguish between the market, the 
administration and the systems of territorial self-regulation. 
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ecisi 

tions bring together the individ 
im of maximising collective incomes. 
nt to a single owner. This institu 

reduce their margin of 
they make a group of 
decisions automatic and exercises more direct control at a very low cost. The prob~em to which it 
gives rise is that it tends to hide the fact that it is managing a public resource (it has to act like an 
owner without really being one*) and it re group which 
p~va t~ses  publi~ incomes (it resists, for e of access to the 
exploitation of a resource  longing to society as a whole). This ty anagement is based on 
the restriction of access to the profession of fisherman and hence the preservation of a certain 
monopoly. There are thus problems with respect to establishing mechanisms for the admission of 
new members. Its field of action is of a Iocal nature. Its success is based on control of the territory 
by the association members (both as regards the fishing areas and the primary markets). 

rages the consolidatio 
e, having to pay taxes 

Globally, we are going to consider the existence of six types of management system, which 
we shall call A, €3, C, D, E and F. These imply the predominance of the presence of a control 
objective and a control institution. The content of all the management systems considered is 
contained in Table 1. 
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ent sys. 

Management sys. C 

* Maximum landings 

Management sys. F 

* Hours 
* Mesh 
* No fishing period 
* Ban on certain gear 
* Halt on fleet activity 
* M~~~ sizes 
* Prohibited species 

oes not depend on its homogeneity but on its effectiveness i 
ture will have an optimum man 

um economic yield 
conflicts than it re 

have clear empirical evidence that this system is inappropriate. It may correspond to a theoretical 
opt~mum, but in this case our theory does not correctly reflect reality. 

efore discussing the optimum forms of management we have differentiated the 
ch~acteristics of fisheries and tried to classify them according to fishery models. If these fisheries 
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le 
system. 

st 0 
r ex 

in. -> 

oes not ~ e ~ s s a ~ l y  exist. 
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of fleets from sevmal countries means that it is difficu~i 
tation of the effort in the areas of origin. 

-homogeneous fleets makes it difficult to establis 

+ This type of management is effective only for the control of sales 
- There are no conditions for the operation of an association at this level: lack of 

socio-economic fabric, diversity of countries, of markets, of empl~yment s 
capital; fishing areas are far away from the centres of social life of the c o m m u ~ t i ~ ,  etc. 

- It cannot contribute to the optimum exploitation of the resource. 

- There are no conditions for the operation of an association at this level: lack of 
socio-economic fabric, diversity of countries, of markets, of employment structures and of 
capital; fishing areas are far away from the centres of social life of the communities, etc. 

- It cannot contribute to the optimum exploitation of the resource. 

POSITIVE AND NEGATIVE ASPE~TS 

+ The community of fishermen incorporates within its activity the greater part of the 

+ The community of fishermen forms part of the local community and i s  a significant 
control, the cost of which becomes virtually nil. 

element within it. The fishing activity is connected with other economic activities and it 
is the community which decides, according to a system of local self-management, the 
alternative uses of the marine environment: fishing, aquaculture, leisure activities, etc. 
The local community bears the costs and enjoys the benefits of the choice made between 
the alternative possibilities. 
redeployed and redistributed without any need to resort to adminis~ative measures or 
external aid. 

+ The optimum use of capital between various types of fishing 
is determined automatically and the intensity of the effort for 
equilibrium. 

ithin the community the families and ~dividuals are 

reproduction is sustainable. 

the ~mmuni ty  of fishermen controls the local market (sales), etc. 
- Difficulties tend to arise as regards the admission of new members. 

e limits imposed by the family nahire of 
ure tending to increase the number of 

of the association if there are possibilities of work 
- The community of fishermen is opposed to paying 

resource because it considers that this resource be1 
is not significant, this is not a real problem. 
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, it is easier for it to 
a ~ i s t r a t i o n ,  but even here the cost. of control is high. 

effort rights is interested in m ~ n t a ~ ~ g  control. He who has no rights (or who has 
acquired only few) but has fishing gear may tq to exercise "sport-fishing", etc. If there 
is no fishermen's community it is more difficult to ensure control of the effort because 
the ~h~~ areas are easily accessible from the coast. 

- It does not permit an immediate reduction because effort rights are first granted to the 
existing fleet. Subsequen~~, these rights are sold when boats are withdrawn, which 
permits a certain concentration in the medium and longer term. 

sale. If GRT is put up for sale, it is the HP which will increase, etc. 

- The structure of the fishermen's c o ~ u N t y  is broken. At present only the buyer of 

- As there are several concepts of effort it i s  not very effective to put one of them up for 

+ This type of management is effective only as regards control of the sales price. 
- Control is difficult because of bycatches. 
- Control is difficult in view of the fact that it is easy to fiid alternative landing points 

(hidden from the direct sale). 

- E s ~ b ~ ~ e n t  and control are difficult hes. This reason alone 

ation and ma in t~n  historic structures, which 
means that the ~mpetition mechanisms cease to operate. This results in inefficiency. 

- Prolonged utilisation of the TAC will mean that there are obsolete fleets and capacity 
uti~sation very much below the optimum: many boats will remain in port for a very long 
time. There will be over-investment. 

istribution of TAC between the fishermen will always be arbitrary. 
~roblems with regard to 

very d ~ n t r ~ i s ~  at the origin (and m 
are close to the consumer. 

and more hidden) since they 

are easily accessible from the coast. 
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by T o r ~ j o ~  Trondsen & Jostein Angell: Regional Enterprise Share Quota ~ R ~ S Q )  
~ n a g e m e n t   stem, EAFE Conference Papers 1992. A comparative study of the efficiency 
of licensing systems and ITQ in the United States has been made by James D. Hastie: The 
role of economics in the development of limited entry programs: two examples from ground 
fisheries in the western United States, Papers session 8, IIFET Conference 1992. 
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