
Summary

The analysis of current trends in global, European and national fishe-
ries clearly shows four phenomena that are directly linked to over-
fishing: the overexploitation of natural marine resources that is in some
cases quite severe, an excess fishing capacity, a deterioration of the
ecosystems and finally a recurrence of conflicts between all economic
partners. Even without resorting to the example of whale hunting, the
historical framework given to this report shows that this state of dimini-
shing stocks is not new. It goes back more than half a century. In spite
of repeated warnings based on available data, national policies have
been extremely slow in responding to the new conditions of resource
scarcity. The European Union has implemented a policy based on a
common pool of resources, the sharing of catch limits by all member
states on an historical basis and the administrative restriction on flotillas
and fishing effort. This policy has proved unsuccessful in stopping the
main European and national fisheries from declining. The decision-
making mechanisms favor a defense of short-term business interests
and the conservation measures that are adopted within the Union’s fra-
mework regularly diverge from the scientific recommendations. The
levels of overexploitation have become such that preventing the persis-
tent decline due to recruit over-fishing must have precedence over the
primary concerns of commercial production which are to maximize stock
productivity and to rationalize exploitation (chapter 1).

The mechanism leading to the overexploitation of stocks is now well
understood by economists. The dynamics of over-fishing can be explai-
ned by the communal and renewable nature of the living resources
from the sea. The overexploitation is caused by an increase in the catch
capacity that greatly exceeds the productivity of the fish stocks. The pro-
grams regulating fleet outings implemented by the European Commis-
sion have not been able to contain this increased capacity. The fishing
effort of major species has regularly increased. This dysfunction has an©
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economic origin. The over-capacity that affects the fishing industry results
from the effect of adverse external factors. When a certain threshold of
resource scarcity is reached, these factors become important among the
fishermen exploiting a common resource. Without proper access regula-
tion, these external factors widen the gap between the collective and the
individual marginal productivity of fishing. This gap favors the develop-
ment of catch capacities that are disproportionate compared to the natural
productivity of the resources. This phenomenon is frequently aggravated
by public financial support. In turn, over-capacity strongly stimulates the
degradation of stocks and the multiplication of conflicts. The economic
nature of the process explains in part why the national and European
community plans to regulate fleet outings, which are all based on the
administrative control of fisheries access, are inefficient. Mastering the
economic forces behind over-fishing also presupposes that the institu-
tions regulating access must first adjust to the new conditions of resource
scarcity. For example, the system of resource ownership must be clari-
fied, a mechanism for awarding individual fishing rights must be put into
place and planning bodies must be instituted (chapter 2).

The sustainable management of fisheries assumes the creation of a
series of complex operations aimed at ensuring that local users, the
government and the administrative region obtain optimal advantages
through a “reasonable” use of the halieutic resources to which they have
access. To reach this result, it is indispensable that: (i) production objec-
tives that take into account the natural mechanisms and the social and
economic aspects of the activity be fixed, (ii) the sharing of the natural
production be regulated by agreements and the production itself be effi-
ciently controlled, and finally (iii) adequate institutions ensure that data
is collected from users, that appropriate measures are elaborated and
that the decision-making machinery necessary to their rigorous imple-
mentation be put in place. The notion of sustainable development
appeared as early as 1982 at the 3rd United Nations Convention on sea
rights. It was the focus of debates during the 1992 Rio de Janeiro
Conference. In 1995, under the theme “Responsible Fisheries”, the FAO
published a “Code of Conduct for Responsible Fisheries”. This code
recommended the application of a precautionary approach towards
fishing. For each stock, two indicators were required to be evaluated:
the biomass threshold of the reproducers under which the probability of
a reduced recruitment is strong (Blim) and the fishing-related mortality
above which the risk of reducing the abundance of the reproducers
below Blim is high (Flim). These two values respectively define a maxi-
mum biological limit and a maximum fishing pressure. Unfortunately, at
this point in time neither can be determined with sufficiently high preci-
sion, and as a result halieutics has adopted a higher biomass than Blim,
so-called precautionary biomass (Bpa), and a fishing-related mortality
lower than Flim, termed Fpa.
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In the absence of functional mechanisms for regulating access, indi-
rect methods for controlling mortality due to fishing, such as the annual
adjustments of the Total Admissible Catch (TAC) are insufficient. The
idea of controlling the fishing effort itself is progressively taking hold
within the European Union (see the December 2002 decisions on cod
fishing by the Council of Ministers). This takes into account the constant
and rapid improvement in ship efficiency. The generalized overexploita-
tion of European fisheries can be explained by various causes: diver-
ging management objectives among member states and the European
Commission; poor control of the requirements for accessing the
resources; a divergence of interests among the various professional
corporations; insufficient scientific data especially economic data nee-
ded to help the decision-makers; biases in the decision processes; and
the non implementation of measures (chapter 3).

The political analysis of decision-making procedures within the Euro-
pean Union illustrates the complexity of a system where the concerns
for conservation of the marine environment are being finally taken into
consideration, in particular concerning emblematic animals such as sea
turtles, big marine birds and the cetaceans. The Union’s fishing policy
was initially decided by the Council of Ministers on the basis of recom-
mendations by the European Commission which relied on scientific
advice obtained on an annual basis through the ad hoc committees of
the International Council for Sea Exploration. Currently, the decision-
making process also integrates the positions of the European parlia-
ment as well as those of environmentalist NGOs. Opposing views
among professionals of the various member states are being formulated
concerning the possibility of regaining national rights on parts of the
Exclusive Economic Area, and even the suppression of certain historic
rights within the 12-miles coastal zone (chapter 4).

The detailed analysis of the main demographic models used for the
management of fisheries demonstrates the possibilities and the limita-
tions of science. Scientific research led to the creation of a series of indi-
cators describing the state of the resources and the fisheries. In most
cases, the risks of a decline in abundance, individual yields and total
production of stocks, as well as the threat such risks represent for repro-
ductive capacities, have been clearly stated. The current appalling state
of the Union’s resources and fisheries cannot be attributed to an insuffi-
cient knowledge about the resources. For instance, the global fishery
potential was assessed by the Food and Agriculture Organization thirty
years ago and confirmed by the current stagnation of landings. Above
all, it is the lack of a mechanism to control access to the resources that
thwarts the productive use of available scientific data. The creation of
adapted instruments to control access would greatly simplify the monito-
ring of the state of stocks and hence they would have a positive effect
on the quality of the recommendations scientists can formulate. Further-
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more, experience shows that erroneous assessments originate from the
poor quality and treatment of the statistical data concerning commercial
fishing. It is clear that all indirect methods for fishing management fun-
damentally rely on a complete knowledge of catches (chapter 5).

Two bodies of regulations are associated with the development of
fisheries. They are distinct in their objectives and modalities: the maxi-
mization 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 speci-
men, 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 gene-
rally applicable through the regulatory pathway (application of rules and
decisions by the managing authorities). Limited possibilities for expan-
sion 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 regu-
lated. Because such regulations have a direct effect on wealth distribu-
tion, the managing authorities are encountering increasing difficulties in
implementing them with methods inherited from a time when resources
were unlimited (chapter 9).

Scientific evaluations are now available on a species by species
basis. The research effort must continue in order to go from a mono-
species to a multi-species approach. This will require the development
of an adequate methodology. In the future, an ecosystem-based
approach will allow a better analysis of the environmental factors
controlling the natural variability of the stocks of exploited species, the
predator-prey relationship and the identification of the environmental
impact of fisheries. Such an approach relying on the detailed knowledge
of the exploited ecosystems must encourage fishery management
towards sustainable development. The 2002 Johannesburg summit
concluded that sustainable development must take into account the
durability of renewable resources, environmental impact, social conse-
quences, economic implications and the North-South equilibrium. The
only detailed agreement signed in Johannesburg concerned fishing,
along with a commitment to stop the over-exploitation of threatened
stocks.

Beyond these general observations, in this report we chose several
fisheries to illustrate the wide range of situations encountered
(chapters 6, §0). The anchovies fisheries of the Gascogne gulf are an
excellent example of a new approach combining fishery biology and
oceanography (chapter 6, §1). In the southern seas, the case of the too-
thfish is a fortunately rare example of organized deep-sea poaching that
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makes any attempts at managing this fishery impossible. Such a situa-
tion is clearly detrimental to the countries that abide by the regulations
(chapter 6, §2). A special case are the deep-sea species, such as the
orange roughy and the macrourids. These fishes are highly sensitive
due to their longevity (chapter 6, §3). The exploitation of cod and hake in
European waters illustrates the current scientific concerns regarding the
conservation of a threshold biomass in order to ensure the recruitment
and survival of these species, the life cycles of which are already affec-
ted by the consequences of overexploitation (reduction of the age and
length at maturity). In the case of these two fisheries, fishing over-capa-
city has not been sufficiently reduced. The lack of international controls
has also contributed to the amplification of overexploitation of these
stocks (chapter 6, §4). The red tuna fishery is a good example of a stock
that is shared at the scale of a large ocean basin, the North Atlantic and
its adjacent seas. As in the previous case, the future of this fishery
depends on political action to ensure that management regulations are
obeyed and to allow the collection of reliable data on catches and fishing
efforts (chapter 6, §5). We can cite at least one case, scallop fishing in
the St-Brieuc bay, where the implementation of regulations regarding its
management has led to the start of the reconstitution of the stock. This
provides an encouraging example for the future in spite of the fact that
scallops are a sedentary species whose abundance can be directly eva-
luated. They live in a restricted geographical area, a fact that makes it
possible to promote regular relations between the fishing industry, the
administration and scientists. In spite of these traits, the example is
encouraging and illustrates what fishery management can ideally
achieve (chapter 6, §6). Estuary fishing of immature eels illustrates a
fortunately rare case where the various adjustments of waterways,
which are home to the adult populations, have contributed to a reduction
of stocks similar in its extent to overfishing (chapter 6, §7). Finally, we
could not overlook in this report Mediterranean fishing, in particular
because of the existence of professional organizations of old origin, the
“prudhomies”, that act as industrial tribunals along this French coastline
(chapter 6, §8).

Sea farming has a natural place in this report because it can produce
complementary resources. However, it produces various wastes that
can exceed the assimilatory capacity of the marine environment. Fur-
thermore, in spite of the rapid progression that approximately followed
the worldwide predictions made thirty years ago, and in spite of signifi-
cant regional differences, sea farming cannot completely substitute
fishing in the near future because of its lack of diversity (a few dozen
species compared to over 3000 wild species that are exploited) and a
lack of availability of the necessary marine space. Although it is conside-
red a full-fledged activity, sea farming represents only approximately
40% of the production of all catch (37.5% exactly in the year 2000). It is
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not a viable solution to the problem of conservation of wild resources
and the natural environment which are both under increasing man-made
pressure (chapter 7).

Depending on the equipment used, fishing has a variety of effects
(chapter 8, §0). Some concern the species exploited (rarefaction, mor-
phological selection through fishing, selection of a number of biological
characteristics, eradication of certain species, etc.). Fishing also has a
large impact on populations, habitats and ecosystems taken as a whole.
Inversely, species that are accidentally introduced can have a significant
impact (competition for trophic resources, modification of the ecosys-
tem), for example the slipper limpet that was introduced along French
coasts at the end of the 1940s (chapter 8, §1). Understanding how
human activities interact with the population dynamics of exploited and
non-exploited fish to change the marine ecosystems constitutes a major
challenge towards building a basis for durable exploitation. The interac-
tions between fishing activities and vertebrate, sea turtles, birds and
marine mammal populations have taken on an increasingly important
dimension in the media. These interactions are described in detail
(chapter 8, §2, §3 and §4).

Finally, chapter 9 focuses on the various existing possibilities concer-
ning 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 desi-
gned to maintain the economic and social durability of fishing. The over-
capitalization, 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 produc-
tivity 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) (chapter 9).

All of these analyses show that, over the long term, most stocks that
are fished in European waters are overexploited to various degrees.
Some are even close to being depleted. In some fortunately rare cases,
the European Union has had to resort to completely closing some of its
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fisheries for several years. This was the case for the herring in the North
Sea, the fishing of which was completely forbidden from February 1977
until 1981 in the southern part and 1983 in the northern part of the North
Sea. The total ban on herring fishing was declared after a period of unin-
terrupted decline of the stock and was aimed at building up the fertile
biomass above the threshold of 800 000 tons. Important recruitment
from 1980 led to a high increase in the biomass. In fact, the lifting of the
ban was preceded by big illegal catches as soon as the fishermen
observed an increase in the stocks (Rey et al., 1997).

In reference to the body of knowledge accumulated by marine biolo-
gists, 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 expli-
cit (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 conclu-
sion, 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 neces-
sitates 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 transfe-
rability and its divisibility. The combination of these properties gives a
measure 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 multidiscipli-
nary approach is an absolute requirement for politicians so that they can
have at their disposal all the information for making the necessary deci-
sions (Schmidt, 2002).
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