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ABSTRACT

Tuna fisheries in the coastal states of the West Indian Ocean (WIO) have been at

the centre of the social, economic and political development of the region. Their

significance in creating employment, providing food, and generating revenue for the
people 1n the region cannot be overemphasized. To be able to derive full benefits from

the tuna resources in the WIO, the coastal states will have to devise an efficient
management strategy, not individually, but collectively. Currently, there i1s no such

management structure 1n the region to accomplish this goal.

This study 1s, therefore, an attempt to find some solution to this important 1ssue,

and to propose a suitable management framework that would guarantee an efficient and
profitable tuna resource management mechanism in the region. To tackle this task, data
were collected through documentary statistical sources as well as by the use of

questionnaires. Information was received from many fisheries organisations, as well as

from other international tishing institutions.

The results show that there i1s an urgent need for a regional organisation to
manage tuna resources in the WIO, in order to avoid overfishing and stock depletion
which will have adverse consequences on the economic and development prospects of

both the coastal states and distant water fishing nations (DWFNs) operating in the

region.

This study recommended the establishment of a “Regional Organisation for the

Management of Tuna in the West Indian Ocean” (ROMTWIO) using a contingency-

political model in recognition of the need for a systems organisational structure that
reflects the political elements in the region. The organisation should address the issues
of joint co-operation in self-determination and self-management of tuna resources in the
region within the remit of existing international laws, and in recognition of the signiticant

role other international bodies can play in the realisation of the benetits of a common

tuna resources for all.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the study

Fisheries have substantial social and economic importance to the coastal states of
the West Indian Ocean (WIO). To the people of Madagascar, they are one of the main
providers of tood, employment and foreign exchange. One vital aspect of fisheries on
which the lives of the citizens of Madagascar depends is tuna purse seine fisheries. A
drastic reduction in tuna fish stock to biologically and ecologically harmful levels will
result in a loss of potential benefits (food, income, and employment) both immediately

and 1n the long-term. There is therefore the need to ensure prudent management of WIO

coastal states’ fish stock, especially the tuna species.

Fisheries management entails a complex and wide ranging sets of goals and tasks,
aimed at securing maximum benefits for local users, state or region. This is very
significant 1n the case of WIO coastal states. There are even greater management
problems associated with such migratory fish species as tuna, not only in Madagascar,
but also around the coastal states of the WIO. This is the tocus of this study: to examine

how best the management of tuna can be most ettectively approached.

In this introductory chapter, an attempt has been made to highlight the important
legal issues in world fisheries, and also provide an insight into the global trends 1n the
management of fisheries, leading to the identification of the research problems, and then

a statement of the research questions. The tuna and tuna fisheries in the Indian Ocean

are described. The purpose and scope of this study are also discussed.

According to FAO (1996), world fish production reached a record of 109 million
tonnes in 1994. The increase compared to the 1993 production figures was surprisingly
high in view of global fish stock decline (Eurofish Report, 1995). The tive per cent
growth in world fish catches in 1994 was exclusively due to production increases In
China, Peru and Chile, making the three countries the main fish production countries

(FAO, 1996). There is no doubt that reaching this record level of production has



considerably increased the pressure on fish stocks to the point that the majority of the
world’s capture fisheries are regarded as over-exploited. FAO (1993) stress that the
depletion of various stocks of fish has occurred in virtually all coastal states throughout
the world, and whilst the declining stock base can be attributed to various factors, the

most important of this is overfishing.

Generally, overfishing occurs when fishing operations are continued beyond the
natural replenishment limit of a stock. A broad indication of overfishing includes a
reduction or disappearance of the main commercial species, a diminution of size of the
fish caught and an increase in the proportion of less valuable species landings (Gulland,
1974). This pattern has occurred in different fisheries in the world. Typical examples of
overfishing are documented by FAO (1993) where inter alia significant drop in catches
ot Atlantic redfish, herring, mackerel and Pacific Ocean perch is noted. In the absence of
regulation, natural economic forces often cause fishing effort to expand beyond the level
needed to take the Maximum Sustainable Yield (MSY), consequently, the fish stock is
reduced and further increases of fishing effort may possibly lead to the collapse of the
stock. Thus, to avoid this problem, controls on exploitation are necessary. Therefore,

the need to manage fisheries resources becomes critical.

The United Nations Convention on the Law of the Sea (UNCLOS, 1982), after

long period ot discussions, was opened for signature at the end of 1982. On the 16th
November 1994, twelve months after the deposit of the sixtieth instrument of ratification,
the Convention was established. Thus, the coastal states, as a result of UNCLOS
became bound by the system for the compulsory settlement of Law of the Sea disputes
laid down 1n the Convention (Brown, 1997). As noted by Slatyer (1987), the Law of the
Sea 1s the “international law” that governs the behaviour of nations in the oceans.
Freestone (1994) states that the Convention seeks to provide a comprehensive
framework for the orderly exploitation and conservation of the world’s oceans. Part 5 of
UNCLOS is one of the most important outcomes of the Convention for the coastal states
as far as the fishery resources and their conservation are concerned. It allows the
creation of a 200-nautical miles Exclusive Economic Zone (EEZ) and recognises the
sovereignty of coastal states over the living and non-living resources within this zone. In
fact, it places under the junsdiction of coastal states about 35 per cent of the world’s

oceans which account for about 95 per cent of the world’s marine biological resources.



T'he conservation and management of the living resources of the high seas are dealt with
mainly in Part 7, Section 2 of UNCLOS. The extension of jurisdiction has had several

etiects, the most important being the delegation of authority to coastal states which

could potentially result in effective management of their fisheries resources.

Different provisions of UNCLOS, particularly Articles 61 to 68, define the
conservation and management regimes applicable to different types of fish stocks. Tuna
and tuna-like species are highly dispersed, i.e. the same species may be found across a
wide area of the ocean (Slatyer, 1987). Owing to the migratory nature of tunas, their
management comes under a number of different components of the Law of the Sea.
Broadly, the disposition of the five types of stock identified below, and following the

classification given by Caddy (1982), may apply to tuna and tuna-like species during their

migration:

a)  Category I: stocks within the EEZ

This category applies mainly to stocks that lie entirely within the EEZ of a single
country. Article 56 gives coastal states sovereign rights for the purpose of exploring,
exploiting, conserving and managing all the natural resources of the EEZ including
tisheries. There are ditterent opinions with respect to the term “sovereign rights” (Lowe,
1986; Burke, 1984), the general 1dea of which can be found in Articles 61 and 62 which
encourages the coastal states to determine the allowable catch ot the living resources in
its EEZ and thereafter to determine the state’s capacity to harvest these resources.
Assuming the coastal state does not have the capacity to harvest the entire allowable
catch, that coastal state has the duty to allow other states to have access to the surplus.
The management of the fisheries resources occurring wholly within the EEZ of a single
country can be carried out on an exclusively national basis. This has some implications

for the management of fisheries in the WIO.

b) Category II: shared stocks

UNCLOS identifies shared stocks as the same stock or stocks of associated species
occurring within the EEZs of two or more coastal states. The interdependency of the
resources available to each zone would result in a consultative approach between the
concerned coastal states. Article 63 (1) provides for such states to “seek and agree”,

either directly or through appropriate subregional or regional organisations, upon the



measures to co-ordinate and ensure the conservation and development of stocks

occurring in their EEZs. This situation is applicable to the states engaged in management

of their tuna resources around the West Indian Ocean.

c) Category llI: straddling stocks

Transboundary or straddling stocks are defined as the same stock or stocks of
associated species occurring both within the EEZ and in an area beyond and adjacent to
the zone. As stated by McRae and Munro (1989), there is no recognition that ownership
of a straddling resource 1s vested in the coastal state. Nevertheless, the coastal state has
full authority over the straddling resource for the time when it comes into its EEZ.
Problem arise when the straddling stock occurs outside the EEZ of the coastal state. In
this case, UNCLOS (1982) simply provides for an element of co-operation. To this end,
Article 63 (2) provides for the coastal state and the states fishing for such stocks 1n the
adjacent area to “seek and agree”, either directly or through appropriate subregional or
regional organisations, upon the measures necessary for the conservation of these stocks

In the adjacent area.

d) Category IV: highly migratory stocks

No operational definition of “highly migratory species” 1s given in UNCLOS.
However, it provides in Annex I a list of 17 fish species that are included and qualitied as
highly migratory species as listed in Appendix A. The list includes nine species ot tuna,
12 species of billfish, two tuna-like species, four species of sauries, pomfrets, dolphin
fish, oceanic sharks and cetaceans. The problem here is similar to that of straddling
stocks occurring outside the EEZ of a coastal state. Article 64 specifically deals with
highly migratory species: it sets out a provision for coastal states and other states fishing
in the region to co-operate, with a view to ensuring conservation and promoting the
objective of optimum utilisation of such species throughout the region, both within and

beyond the EEZs. The joint management of such highly migratory species as tuna falls

under this category.



e) Category V: high seas stocks

High seas stocks are those stocks that exist beyond national jurisdiction. These
stocks include species distributed essentially beyond 200-mile limits. though they may
spend periods of their life cycles in areas under national jurisdiction (FAO, 1994).
Article 87 states that the high seas stocks are subject to open access. Although Article
116 sets out the condition of freedom of fishing on the high seas, Article 118 requires
that states exploiting such stocks or different ones in the same area “shall enter into
negotiations with a view to taking the measures necessary for the conservation of the
living resources concerned”. Several conflicts among European nations over fishing

rights demonstrate the difficulties relating to the proper interpretations of this provision.

All the above five dispositions apply to tuna species during their biological cycle.
This implies that their management should be co-ordinated through national, regional and
international levels. However, Hilborn and Sibert (1988) conclude that many countries
of the world are capable of managing skipjack and yellowfin tuna stocks without
recourse to International catch regulations. Experience has shown that accomplishing
international co-ordination is very difficult. Furthermore, UNCLOS prescribes only in
general terms the co-operation and co-ordination needed to manage high seas resources.
This ambiguous situation has resulted in coastal states and distant water fishing nations

(DWENSs) taking various measures according to their interpretation of the Convention.

In response to UNCLOS, new international arrangements have been created in

ditferent parts of the oceans to deal with the management of fisheries resources. Prior to
this event, many international fishery bodies were created for the acquisition of data,

sharing of information and the implementation of conservation and management

measures (FAO, 1993). Although these fishery bodies were successtul to some extent
some were abolished, or their role was considerably reduced, during the 1970s as

national jurisdiction of coastal states was extended to 200 nautical miles from their shore.
Concurrent with the creation of international fisheries bodies, there has been a
resurgence of organisations dedicated to regional fisheries management. The South
Pacific Forum Fisheries Agency (FFA) 1s a typical example. This body, in which
membership is restricted to coastal states of the region, has operated relatively effectively

in co-ordinating the negotiations of its member states with the foreign countries whose



vessels wish to gain access to the region and also in establishing minimum terms and

conditions.

The trend over the past two decades has been to increase the strength of coastal
states within regional arrangements and to decrease the role of the non-regional states,
although attempts to resist this trend are still being made by DWFNs (FAO, 1993).
Furthermore, the role of the regional fisheries organisations is expected to be further
strengthened with the adoption 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” (United Nations, 1995). The Agreement provides a
comprehensive framework setting out the principles that should guide the management

of transboundary marine resources and the means by which co-operation for the

definition of management measures, and compliance to these measures should be
achieved (Thebaud, 1996). Therefore, it is of considerable importance for the coastal

states to adopt the Agreement and bring it into force as soon as possible.

Straddling and highly migratory stocks occur generally within the EEZs of coastal
states and the high seas, and this particular feature creates considerable difficulty with
respect to management of these resources. When a fishery 1s under the control of a
single state, the conservation and management ot the fishery talls under the responsibility
of that state. Conversely, when a fishery is under the control of ditterent states, the need
for co-operation to manage that fishery is crucial. As noted above, experience shows
that a co-operative management regime 1s very difficult to achieve. Usually, the DWFNs
and the coastal states are on opposite sides ot the issue (King, 1979). Furthermore,
Windsor and Hutchinson (1996) opine that the difficulties in the negotiation ot
international fisheries treaty can be exacerbated by the wide national, cultural,
sociological and economic differences that exist between those exploiting the resource.
In this respect, UNCLOS (Part 7) is rather vague and prescribes only in general terms

the rights and obligations of states relating to the exploitation of high seas stocks.

At the United Nations Conterence on Environment and Development (UNCED,
1992), it was recognised that the regime for the high seas fisheries was in urgent need ot

further elaboration and development (Freestone, 1994). As a result, concerted etforts



were made to convene a “United Nations Conference on Straddling and Highly
Migratory Fish Stocks”, which eventually held its firsi organisational session in April
1993. The Conterence had a total of six sessions, one of which was organisational and
the remaining five were substantive (Doulman, 1995). The author, as Director of
Fisheries ot his country at that time was present at the second session, which was held in
July 1993 in New York (USA). During the Conference, the author was in a position to
observe the different views between participating states on the same subject. Broadly, a
clear dichotomy emerged from the meetings. There is a big gap between the stand point
of the DWENs and the position of the other coastal states. The two groups of states
have quite ditferent interests with respect to the fisheries resources occurring 1n the high
seas. As stated by Joseph (1991), in many respects, different interest groups such as
coastal states and DWFNs will have difterent objectives. On the one hand, the DWENs
sought to keep their privileged position of freedom of fishing in the high seas as stated m
Article 87 of UNCLOS. The coastal states, on the other hand, aware of the
interdependency of the high seas resources and the resources occurring in their EEZs,
voted in favour of restricting the high seas fishing within the same regime of management
as their national waters. This conflict is nowhere more apparent and pressingly in need
of resolution than in the tuna fisheries of the WIO, and this problem has served as the

focus for the development of this study.

At the end of its sixth session in August 1995, the outcome ot the Conterence was
the adoption of the “Agreement for the Implementation of the Provisions ot 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”. The Agreement was opened for signature on 4 December 1995, and comes Into
force 30 days after the receipt of the thirtieth instrument of ratification or accession. The
Agreement consists of a Preamble and 8 Parts divided into 50 Articles. It also has two
annexes dealing with the standard requirements for the collection and sharing of data and
suidelines for the application of precautionary reference points in the conservation and

management of straddling and highly migratory tish stocks.



The main objective of the Agreement is to ensure the long-term conservation and

sustainable use of straddling and highly migratory fish stocks through effective
implementation of the relevant provisions of the Convention. Part II of the Agreement

deals with conservation and management of high seas stocks. It puts emphasis

particularly on the need to apply the “precautionary principles” widely to conservation,
management and exploitation of straddling and highly migratory fish stocks. The
concept of precaution requires management authorities to take pre-exemptive action
where there is a risk of severe and irreversible damage to human beings and, by extension
to the resources and the environment, even in the absence of certainty about the impact

or the causal relationships (FAO, 1995). This precautionary approach is dealt with in

Article 6 of the Agreement. Furthermore, FAO (1995) believe that the absence of
adequate scientific information to establish precautionary limits should not be used as a
reason for postponing or failing to take conservation and management measures. In
essence, this disposition forms the basis of this study which argues that management

measures for the tuna resources of the WIO should be taken although the available data

and information are limited.

1.2 Issues in the management of fisheries

Panayotou (1982) defines fishery management as the “pursuit of certain objectives
through the direct or indirect control of effective fishing effort or some of its
components”. This means that fisheries management i1s essentially “management by
objectives”.  Alexander (1993) accepts this definition by stating that the term
“management” refers to the regulation of activities and resources 1n fisheries 1n order to
achieve certain objectives. Arnason (1993) broadly classities tisheries management 1nto
two classes, i.e. biological and economic fisheries management. In most cases the most
widely used objectives of fisheries management are the biological objectives ot resource
conservation and physical yield maximisation, whilst the economic objective ot profit

maximisation, and other political and social objectives, are concerned with employment

and equity.

Traditionally, resource management systems have tended to accentuate the
importance of the conservation of fish stocks, however, more recently there has been a

trend to stress the economic, social, political and legal aspects (King, 1995). The long-



term goal ot sustainability of fish resources appears to be the focus of modern fisheries
management, particularly in the case of the coastal states that depend heavily on
revenues derivable from the exploitation of fish resources. King (1979) observes that the
majority of the coastal nations have recognised the need to protect their national

fisheries, consequently, conservation has been the fundamental goal of their national

fisheries management plans.

In reality, fisheries management means different things to different people
(Schoning, 1984), but there are some basic features shared by the different definitions.
These arc: optimum utilisation of resources; realistic but simplified management and
assoclated regulations; and appropriate allocation of resources among users (Carlander,
1969; Lackey, 1978). In all these definitions, the accomplishment of goals and objectives
(Barber and Taylor, 1990) and taking decisions relating to what should be done with
fishery resources regarding its perpetuation and profitability (Schoning, 1984), have

dominated discussions. In the end, a more gencrally acceptable working definition has

been provided by the FAO (1997) as:

“the integrated process of information gathering, analysis,
planning, consultation, decision-making, allocation of resources
and formulation and i1mplementation, with enforcement as
necessary, of regulations or rules which govern fisheries activities
in order to ensure the continued productivity ot the resources
and accomplishment of other fisheries objectives”™.

This definition has been adopted as the most comprehensive and satistactory

definition for the purpose ot this study.

Garrod (1987) opines that the aim of fisheries management globally is to maintain
the overall stability of the industry with agreed shares for each of the participating
countries, and to manage the stocks at a level which maintains both the catches and a
profitable catch rate, based on the biological potential of the resources available.
Similarly, Pope (1982) states that the essence of managing fisheries is to prevent 100
many fish being removed in any one year and to prevent fish being caught at too young

an age, in order to guarantee a sustainable yield.



Wilson et al. (1994) have identified the central tenet of acceptable tisheries
management as the long-term abundance of a single exploited species linked directly to
the amount of tishing effort directed at that species. In essence, the main thrust of
fisheries management practice is to exercise control over fish stocks by enforcing landing
quotas and checking limits of effort. There are several arguments in favour of having n
place a fishery policy to give focus to fisheries management. Gwiada (1993) thinks it
would lead to more rational exploitation of fish stocks within the established EEZ:
increase the etficiency of the fishing industry; stabilise incomes of fishermen and the fish
market; and lead to better management of fishing effort. In the final analysis, the
objectives of fisheries management can be identified as: maintaining stability; maximising

the profitability of fishing; ensuring a steady supply of fish to the market; and

guaranteeing sustainable yield.

Alexander (1993) outlines the different stages in fisherics management process as:

(1) data acquisition, assessment and monitoring phase which involves selected
observation of key processes within the ecosystem, followed by an assessment of the
ecosystem, and monitoring to determine the nature of the variations in the ecosystem;

(1) planning 1involving the establishment of management objectives and the
development of a strategy tor action 1n order to achieve the objectives. It i1s at this phase
that objectives are prioritised, and decisions on commitment to invest are made;

(1) 1mplementation of the management plan, and translating decisions into actions,
policies into practice. Here, cost-eftectiveness analysis 1s carried out to determine

relative etficiency;

(iv) feedback system involving the analysis of the events of the previous stages ot

planning and implementation. Errors are rectified, success elements identified; and the

fisheries management plan and policies are reviewed and updated.

FAO (1997) have outlined useful guidelines on fisheries management process.

These include:

(i) setting policies and objectives for each fishery or stock to be managed In

consideration with the biological characteristics of the stock, and the potential social and

economic benefits to the people;

(i) determining and implementing the actions necessary for all concerned to work

towards identified objectives. This would mean that management plan will have to be
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developed and implemented; fishery data will be collected, analysed and the information
generated could be used for assessment, monitoring, control, and in achieving the

objectives;

(1) consulting and negotiating with groups engaged in activities in the coastal zones

which have impacts on fisheries. Here, the management must ensure that the interests of

fisheries are catered for adequately;

(iv) reviewing regularly the management objectives and evaluating them to ensure they

are appropriate and effective, as well as acceptable to users;

(v) reporting to appropriate authorities, users and the public on the state of resources

and management performance.

From these outlines on the fisheries management process, it becomes obvious that

the essential components are: stating the objectives, assessment, planning,

implementation, monitoring, evaluation, and the feedback mechanism.

In conclusion, fisheries management i1s important but global fisheries are common
property resources, and there is need to control and maintain stability. Since 1t 1s not
possible to rely on simple market forces to bring fisheries into a satistactory equilibrium

state, management 1s therefore vital. This should lead to co-operative action from all
concerned, and may call for government intervention. The survival of many fisheries

must depend on etfective management.

1.3 Definition of concepts

Some common fisheries concepts used in this study are detined below:

(a) Maximum Sustainable Yield (MSY)

Broadly, maximum sustainable yield can be defined as the greatest physical yield
that the stock can produce year after year (Gulland, 1974). Barber and Taylor (1990)
explain that MSY was the fisheries management goal from the early 1900s to the late
1960s. The concept of MSY is relatively simple and straightforward and can be easily
explained to the political and industrial sectors (Patterson, 1991). It can be calculated

using either surplus-production or age-structured models. However, several authors

(Larkin, 1977; Gulland, 1977b; 1984) have discussed the limitations of the MSY as a

11



fisheries management objective. The main criticism of MSY lies in the fact that it does
not take into account the social and economic aspects of fishery. Nevertheless, as stated
by Pope (1982), the long-term objectives of fisheries management are usually expressed
as the attainment of MSY but the short-term objectives are expressed as some
percentage change from the current level of fishing activity. Moreover, Kesteven (1997)
opines that the starting point of a rational approach of a quota system is the definition of
MSY. 'The approach taken in this study is that, despite the fact that there are wide
varieties of management objectives, MSY should be the prime fisheries management
objective of a coastal state owning valuable fish resources such as tuna. Besides, the

concept of management based on MSY has been highlighted in UNCLOS (1982).

(b) Overfishing

Overhishing can be defined as fishing beyond the natural replenishment limit of a

stock. Joseph (1991) identities two ditferent forms of overfishing:

1)  Growth overtishing which occurs when the fish are exploited at relatively small
sizes and are not allowed to grow to their full size before being caught. In other words,
the etfort applied to the fishery is too high and exceeds the effort nceded to catch the
MSY. Joseph (1991) argues that growth overtishing can lead to recruitment overfishing,
although recruitment overfishing does not always tollow from growth overtishing.
Various measures can be used to avoid growth overfishing, but the essential one is to

regulate effort applied to the fishery in relation to the ettort at which it 1s expected that
MSY will be landed.

Recruitment overfishing occurs when the abundance of mature fish 1s so reduced
by fishing that the abundance of their progeny decreases, resulting in reduced catch of
that species in subsequent years. Sparre et al. (1989) opine that a stock 1s recruitment
overfished when the parent stock biomass is reduced to a level where there 1s a
relationship between its biomass and the recruitment it can produce. To avoid
recruitment overfishing, it is crucial to adopt certain measures in order to prevent the
spawning stock size from falling to low levels. Experience has shown that it 1s more

difficult to detect recruitment overfishing (as compared to growth overfishing) in tuna

fisheries.



(c) Fishing effort

Rothschild (1977) points out that an understanding of fishing effort is fundamental
to understanding the assessment and management of fish stocks. Indeed, fishing effort is
the controllable variable that can be manipulated to optimise catch. Several authors
(Clark, 1985; Cunningham et al., 1985) have defined fishing effort as the number of

standardised vessel-gear units actively fishing at a given time. Broadly, there are two

kinds of fishing effort, i.e. “nominal fishing effort” and “effective or real fishing eftort”.

The relationship between these two efforts can be expressed as follows:

F = q*f
where: “F™ 1s the etfective fishing effort and “f’ the nominal fishing effort;

q " 1s the catchability coefficient, which indicates the amount of fishing

mortality induced upon the population by a unit of nominal fishing effort.

This research 1s concerned with purse seine fishing and thus it is necessary to
analyse purse seine fishing etfort. Defining the fishing effort in purse seine fisheries is
particularly ditficult due to the fact that searching for fish i1s a major element of the total
time at sea (Willlams, 1977). However, according to Hallier (1993), in purse seine
fisheries, units of effort generally used are “fishing day” or “searching day”. The indices
of abundance derived from these efforts are therefore “catch per tishing day” or “catch
per searching day”. For the purposes of this research, the effort expressed in “lishing

day” is used. Mathematically, the effort in “fishing day” can be represented as below:

Days fished = days spent at sea - days adritt due to mechanical breakdown or other

work stoppage.

For a standardised set of fishing power and purse net characteristics vessel-gear

units, the fishing effort depends mainly on the number of the units and on the tishing

time, i.e. days fished. This is important for the regulation of the fishery by either

restricting the number of units or the fishing time.
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(d) Open access and common property

I'he understanding of these two concepts is important as they individually, or

combined, form one of the main causes of resource depletion. Although the terms are

often used to mean the same thing, Ciriacy-Wantrup and Bishop (1975) have pointed out

that common property is not the same as open access.

1)  Open access

Basically, open access means a situation of no rules. At the present time, the
exploitation of the high sea fisheries is a typical example. Explaining when a given

resource 1s open access, Baland and Platteau (1996) comment that the agents (fishermen)
have to decide whether or not they should enter and exploit the resource. Their choice is
based on the comparison between the price of entry which they have to bear and the
expected income they will get.  As long as the net expected benefit is positive, they
decide to enter and exploit the resource. Because there are no restrictions, the
exploitation will expand and continue until the net benefit is dissipated. This situation is
more devastating for a highly valued resource where the fishery is still viable for a

relatively low catch.

(1) Common property

McCay (1996) relates common property to specific kinds of property institutions,
whereby a certain group of people hold specific rights to use and enjoy certain resources
in common. The main ditference with the open access is that it supposes the existence of
a well-defined group and the access to the resource 1s not open. Despite this difference,
open access and common property can both generate resource abuse and economic
losses. Concluding their analyses of open access and common property, Baland and
Platteau (1996) stress that under open access, a “right of inclusion” i1s granted to anyone

who wants to use the resource, whilst under common property, the “right ot exclusion”

1S assigned to a well-defined group.

1.4 Fisheries management systems

All over the world, different systems and techniques have been used in the
management of fisheries. The system adopted for any particular fishery, very often, is

directed at the possible achievement of the goals stated, and to minimise problems in the
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management of specific fish species. For instance, the system adopted in the

management of the highly migratory tuna is bound to be different from the techniques

used 1n managing the less migratory fish species.

Crean (1993) has outlined the main fisheries management mechanisms as:

(1)  those measures directed at limiting inputs to fisheries resulting 1n a system of

licences allocation to specific vessels or fishermen thereby controlling access to the

resource;

(1) checking outputs from the fisheries through the mechanism of total allowable catch
(TAC), giving rise to quota systems;
(1) other series of measures such as mesh regulations, closed seasons, taxes and

subsidies aimed at reducing the overall level of exploitation through the indirect

regulation of fishing effort.

Warren et al (1982) in advancing the bio-economic model of fisheries
management have outlined two systems, namely: reducing the size of the fleet while
holding the days fished per vessel constant; and seasonal regulation. They are quick to
add that both measures 1nvolve a reduction in fishing effort. Fleet regulation usually

involves the limited licensing of fishermen or of boats as a means of unity catches by

directly specitying the level ot exploitation allowable. Limited entry schemes have been
adopted 1n some fisheries. Sometimes, a transferable licence would tend to move
fisheries towards profitable extremes, while a non-transterable licence could result 1n

stagnation in fisheries (Pope, 1934).

Garrod (1987) explains that TACs are being applied to a large number of stocks as
a basis for negotiating shares of fisheries resources between countries in order to achieve
a given percentage stock harvest annually. Understandably, fishermen, tish processors

and the market tend to prefer a constant TAC. In years of a high stock, the tishery
would have to be closed early, and conversely, in years of a low stock, the need for a
rapid and expensive injection of extra fishing effort to maintain TAC balance, becomes
imperative. However, Crean (1993) points out that there are problems with the
allocation of TACs as quota, and very often, fish businesses show some tendency to

overcapitalise in order to increase their share of the TAC, with a possible result in the

disruption in the pattern ot fishing.
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