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INTRODUCTION

The Inter-American Tropical Tuna Commission (IATTC) came into existence in 1950, after its conven-
tion, signed by representatives of Costa Rica and the United States in 1949, was ratified. It was the first
international tuna organization, and only the third international fisheries organization, whose staff has had
the responsibility for performing scientific research, the others being the International Pacific Halibut
Commission, established in 1923, and the Intermational Pacific Salmon Fisheries Commission, established
in 1937. The current members of the IATTC are Costa Rica, Ecuador, El Salvador, France, Guatemala,
Japan, Mexico, Nicaragua, Panama, the United States, Vanuatu, and Venezuela. The first Director of the
IATTC was Dr. Milner B. Schaefer, who was in that position from 1950 to 1963. He was followed by Dr.
John L. Kask (1963-1969), Dr. James Joseph (1969-1999), and Dr. Robin L. Allen (1999-present).

The success of the IATTC showed that it was possible to carry out research and management on an inter-
national, high-seas fishery successfully. Since then other international organizations for tuna manage-
ment, including the International Commission for the Conservation of Atlantic Tunas (1969), the Forum
Fisheries Agency (1979), the Commission for the Conservation of Southern Bluefin Tuna (1994), and the
Indian Ocean Tuna Commission (1996), were established.

Appropriately, the 50th anniversary celebration was held in Costa Rica, one of the two charter members
of the IATTC. Persons who have held important positions in international fishery management in various

parts of the world spoke at the celebration. Their presentations, except for that describing the Indian
Ocean Tuna Commission, are reproduced in this volume.
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A GLOBAL PERSPECTIVE TO FISHERIES FOR HIGHLY MIGRATORY SPECIES AND
THEIR MANAGEMENT: THE ADDITIONAL STANDARDS PROVIDED FOR REGIONAL
BODIES BY THE CODE OF CONDUCT AND THE UN FISH STOCKS AGREEMENT

J.F. Caddy, Research Fellow,
Imperial College, London, and
CINVESTAV, Merida, Mexico'
INTRODUCTION
The situation of global resources and marine ecosystems

Before looking at the question of how tuna fishery management fits with the legal instruments mentioned
in the title of this paper, it would seem to be a good idea to briefly review the situation of marine fisheries
as we find it today, and ask whether tuna fisheries are showing similar trends to other resources. In recent
years considerable concern has been expressed over the declines in landings of key fish species globally,
with a number of reviews (e.g. FAO 1997, Caddy er al. 1999, Caddy and Garibaldi, 2000), pointing to the
fact that for many key FAQ areas, landings of marine species have already peaked as early as the 1970°s
in some areas and have since been falling, with particular concern for groundfish resources of continental
shelves.

Here we are seeing a move offshore of fleets into deeper water previously thought to be unfishable to take
orange roughy and other long-lived species in a move that is almost certainly not going to be sustainable.
Voices were raised in alarm by Pauly er al. (1998), who see ‘fishing down of the food web’ as a global
threat, whereby top predators (and these include tunas) are depleted and replaced by species lower in the
food web such as sardines or anchovies (or presumably, in the case of offshore tuna resources, frigate tu-
nas, squid and mesopelagic fish). In a recent review of fisheries trends by trophic category, Caddy and -
Garibaldi (2000) found evidence in some systems to support the ‘fishing down the foodweb’ hypothesis
especially for groundfish stocks of temperate shelves, but also pointed to other driving factors such as
technological improvements, changes in market preference, as well as in some areas, increases in produc-
tivity of marine coastal waters due to increased nutrient runoff to marine coastal ecosystems (e.g. Caddy
1993a). For tropical areas outside upwelling zones, tunas make up the majority of piscivores, and as can
be seen from fig 1, their landings have increased dramatically over recent decades: does this mean that
tuna fisheries are destabilizing oceanic ecosystems? The definitive answer to this question remains unan-
swered, but certainly there are ecological problems to be faced, as discussed next.

Impacts of tuna fisheries on the ecosystem

The Code (FAO 1995a) has twenty or more exhortations to do something to conserve the health and well-
being of ecosystems, but really we have no operational definitions of what is to be aimed for apart from a
collection of single species targets. How relevant are ecosystem considerations to the status of tuna
stocks? Certainly there is evidence of serious depletion of bluefin tuna stocks and rates of exploitation of
other tunas would better be reduced, certainly for economic reasons and most probably for stock conser-
vation and ecological reasons also. The general picture from the landings record (fig 1) for tropical areas
outside upwelling zones, is of a more recent rise in landings which has increased the mean trophic level of
all marine catches from some tropical areas over recent years since tunas now make up a higher propor-
tion of the total.
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FIGURE 1. Trends in catches broken down by trophic category (left axis) and in total landings (right

axis) for FAO Tropical Areas 31, 51, 57, and 71 outside upwelling zones (from Caddy and Garibaldi,
2000).

The question may be asked whether the reduction in tuna stocks from virgin conditions implied by fishing
at around MSY in some cases, is likely to lead to an expansion of food organisms at the lower trophic
levels that support tuna stocks? I believe the answer may be yes, but that most of these food organisms
such as oceanic squids, and other scombrids, are unlikely to be available to exploitation by man in an
economic manner: tuna stocks are the only marketable schooling resources providing convenient large
‘packages’ of protein for funneling oceanic production to man in a commercially and technologically fea-
sible fashion, though this may conceivably change with technology and market conditions.

Olson and Boggs (1986) estimated that at least 11,690 tonnes of prey were consumed daily by the popula-
tion of yellowfin tuna in the CYRA during 1970-1972, mainly by frigate tunas (especially Auxis), or
about 1.4 million tonnes a year of this species. Reducing the stocks of yellowfin drastically would in-
crease stocks of Auxis, which is believed to eat, among other things, yellowfin tuna juveniles. If this is
correct, reducing tuna biomass significantly could in theory reduce yellowfin recruitment! To the con-
trary, fishing Auxis might reduce somewhat tuna food supplies, but would almost certainly be economi-
cally inefficient. Other tuna food items such as squid and mesopelagic fish are also marginally harvestable
offshore, so that a ‘food cushion” appears to exist for tunas. Thus, the main threat to tuna fisheries from
changes in the offshore food web seems to be to allow 4uxis populations to grow, by reducing tuna stocks
to a low level.

One other aspect of tuna ecology is beyond the reach of tuna managers, if you consider that tunas
horizontally integrate biological production from both oceanic food chains (where we have seen that their
food resources are relatively secure from exploitation) but also harvest shelf resources which are subject
both to overfishing and more extreme environmental changes than ocean systems. While chaos theory
seems to show that the whole subject of forecasting ecosystem changes as a result of fishing or environ-
mental changes is largely wishful thinking at this stage, and while [ cannot see overfishing of shelf prey
species as having an overriding impact on tuna stocks, I can see the possibility of EDSO phenomena (e.g.,
Bakun 1996) and possibly even global warming, impacting ocean systems and affecting tuna distribution
and abundance, but would not wish to hazard a guess in which direction. One interesting phenomenon



that might be worth commenting on, is the (I understand) higher proportion of bluefin catch recorded by
ICCAT which have been taken from the Mediterranean as opposed to the Atlantic in recent years, which
suggests that feeding conditions in the former area are better, and we know that cultural eutrophication
has increased forage fish abundance there, which could be the reason.

With respect to assessment of the tuna resources, we see the development of ever more sophisticated
modelling approaches (e.g. SPARCLE, Fournier et al. 1996), but apparently slow progress is being made
in estimating life history parameters as input for tuna assessment models. For example, the value for the
natural mortality rates (M) used for yellowfin, bigeye and skipjack all come from old estimates, and in
some cases from other oceanic areas. In my view, new modelling techniques and management measures,
in addition to effort and catch controls, need to take more explicitly into account dispersal and migration
rates, and ensure through spatially differentiated exploitation patterns that adequate escapement to spawn-
ing is assured.

If we consider the broad picture however, for many small tuna species and tuna-like resources or other
highly migratory species, there is currently insufficient information to arrive at an assessment or a scien-
tifically-based management system. If we consider the Caribbean and Gulf of Mexico, where tuna fisher-
ies come under jurisdiction of ICCAT, there seems to have been a trend of increasing fishing capacity in
the countries of the WECAFC (Western Central Atlantic Fisheries Commission) regulatory area (Mahon
1996). Several species such as blackfin tuna, king and Spanish mackerel, and dolphin fish are of major
importance, and increasing trends in landings are evident, but their by-catch in tuna fisheries goes largely
unreported. Interactions between large scale commercial, small scale artisanal and recreational fisheries
will inevitably intensify as Small Island Developing States (SIDS) demand their share of ocean produc-
tion.

This brings to mind Article 5.2 of the Code which says (inter alia) ... relevant international organiza-
tions ... should give full recognition to the special circumstances and requirements of developing coun-
tries, including in particular the least developed among them, and small island developing countries’,
while Articles 24 and 25 of the Fish Stock Agreement specify that these special requirements include their
need to meet nutritional requirements, to avoid impacts (by high seas harvesting) on artisanal fishers har-
vesting the same resource, and the provision of financial and other assistance, including assisting their
active participation in fishery management organizations. It must be seen that the question of how these
requirements can be achieved while restricting access to avoid overfishing, becomes a serious one, and
will be discussed later.

A short review of the current situation of distant water fisheries

Newton (1999) notes that distant water catches in 1972 made up 16% of total marine catches, but had
dropped to 4% by 1995, and that in many areas, distant water fleet operations had been replaced by
coastal state fleets. Despite this decline, the capacity of distant water fleets has not been reduced: a ques-
tion we will discuss later.

In fact, over recent years tuna fisheries have increased greatly in importance from 20% of high sea
catches and 45% of value, to 41% of catches and 82% of total landed value of high seas catches — in other
words, tuna fisheries are the most important high seas fisheries today, and the others are of relatively mi-
nor economic importance in value terms. It is for this reason that we will consider in a broad-brush fash-
ion the economics of the offshore fishery in what follows.

The overcapitalization issue

As noted by Greboval and Munro (1999), excess fishing capacity is affecting the sustainability of many
fisheries, undermining management efforts and leading to economic waste, and tuna fisheries are not ex-
cluded from this generalization. They note that over the decades 1970-90, world fishing capacity grew at
a rate eight times greater than the growth of landings. FAO Technical guideline No 4 for Responsible
fisheries, an adjunct to the code on fisheries management issues notes that ‘It is... in the interests of the



users and the resource to maintain potential fishing capacity at a level commensurate with the long term
stock productivity’. As noted earlier, unfortunately this is a state that 1s rarely realised for reasons we will
discuss further.

It is perhaps relevant here to recall that Smith and Hanna (1990) divided fishing capacity into four com-
ponents:

a) Number of vessels

b) Size of vessel

¢) Technical efficiency of operation
d) Potential fishing time per year.

My general impression is that in terms of managing capacity of high seas fishing fleets, attention has been
mainly paid to the first two factors, and less so to the other two.

Greboval and Munro (1999) distinguish between pure open access fisheries and regulated open access
fisheries: tuna fisheries perhaps fit into both categories. Each has ill-defined property rights, but the sec-
ond type, which probably includes some of the better managed tuna fisheries, although controlling the
overall global harvest, rarely are able to exert effective control over vessel participation in the fishery.

Newton (1999) notes that the most accessible information on high seas fisheries are those for tuna, where
ICCAT, IATTC, 10TC and the South Pacific Commission collect data on catches and tuna vessels. Im-
proved coordination between tuna commissions would be a precondition to a proper analysis of global
overcapacity of tuna fleets, given that some boats may fish (legally or illegally) in more than one commis-
sion area in a single trip. He referred to the concept of a world tuna body or umbrella organization, an
idea floated without success by IATTC at the FAO Technical Consultation on High Seas Fishing (FAO
1992), where the response, unfortunately, from other participants was that “this was an issue that lay out-
side its (the Consultation’s) competence, and that the consultation recognized that ‘regional fisheries bod-
ies were responsible to their members’ ”. Given this attitude, the advantages of the Compliance Agree-
ment as a management tool become readily evident: as for the 1995 UN Fish Stock Agreement, it requires
flag states to license their vessels operating on the high seas and maintain a record of authorized vessels.
This record will be updated and made available from FAO electronically as soon as the agreement goes
into effect, so that the existing global capacity can then be determined.

While it serves little purpose to weep for an idea whose time has not yet come, such an international um-
brella organization for tuna commissions with the Compliance Agreement mechanism incorporated, could
at the very minimum, serve a useful coordinating, and information-furnishing role. In fact the secretariats
of tuna commissions have already initiated a process of consultation that will serve to exchange informa-
tion. One would like to add that it would also be useful for setting uniform standards of acceptance of new
members, and might eventually provide a coordination mechanism for regional Satellite Tracking Sys-
tems, to be discussed next. The fundamental obstacle for most regional bodies to reaching agreement not
only on conservation measures but also on measures to coordinate the work of different commissions, is
not only their different membership, but the requirement for participants to adopt measures unanimously
by concensus. Very little likelihood of change is going to occur in the absence of an improbable step for-
ward in assigning access or stakeholders rights to users of high seas resources.

The other element of the overcapitalization issue that deserves mention relates to the question of technol-
ogy dumping. A fleet that sells its older vessels to ncw participants while upgrading its own, ensures that
the total capacity of the regional fleet can only increase. When we add to this the advantages in economic
terms of operating older vessels under flags of convenience, and the arms-length distance this provides
from actually implementing fisheries agreements reached by Commissions, we see the seductive logic of
not keeping capacity under control. Additional pressures on fleet caps are added to by incentives provided
to support ship building, when from a conservation perspective, incentives to scrap older vessels would be
much more appropriate. In fact, in an analysis of all vessels over 100 tons in the global fishing fleet



within the Lloyd’s data base (Smith 1999) shows that the peak years of construction were in the 20 years
from 1968-88, (no separate data provided for tuna fishing boats unfortunately).

Considering that industrial fishing vessels seem to have an effective half-life for operation of some 30+
years (Caddy 1993), we have been living recently on ‘fossil investment’ from the 1960’s to 1980°s, but
may soon expect global fleet renewal to become more intensively pursued, especially since with rising
fuel prices globally, obsolescence of less efficient older vessels will be accelerated. Smith (1999) goes
into more detail on this issue, and notes that fleet reduction due to vessel losses occurs at about 1.5% per
year for the first 25 years, and due to decommissioning and losses at 60% per year over the remainder of
their life span, One can only hope with Newton (1999) that fisheries commissions will bring up the issue
of the suitable replacement coefficients to be used for offsetting increased technological efficiency when
major rebuilding programs begin.

Tuna fisheries require international management

The problem of fisheries management for highly migratory resources transcends the already complicated
problem faced in managing demersal and small pelagic resources, namely that of establishing the state of
resources, quotas and technical measures, but different government processes and different interests of
countries also need to be taken into account.

There is a need to obtain international agreement (in some cases on the science as well as on the man-
agement measures) which makes management of highly migratory resources far more difficult than that
of national resources, and hence complicates the process of agreeing on effective and binding measures.

Some progress is being made however, and new perspectives and mechanisms are being developed. For
example, the ICCAT Bluefin Tuna Statistical Document Program is a trade measure designed to improve
compliance with [CCAT Resolutions by prohibiting imports of bluefin unless accompanied by a certifi-
cate saying that the fish caught met with ICCAT conservation measures. ICCAT has also taken the lead
with respect to implementing specific measures against countries fishing Atlantic bluefin tuna through its
BFT Action plan, which under Recommendations 96-11 and 96-12 prohibits import of bluefin and prod-
ucts from 3 states operating: ‘in a manner that diminishes the effectiveness of ICCAT regulations’ —
Given that the main importing country is Japan, an active [ICCAT member, this measures has the potential
for success.

Nonetheless, the difficulties facing tuna commissions in achieving agreements of members and non-
members is noteworthy. An example is provided by ICCAT Resolution 95-3 on Compliance, an extract of
which reads “ Satellite tracking and catch reporting systems under the responsibility of flag states should
be encouraged”. The point here that even an active Commission is not being given an operational role in
actively implementing and policing resolutions by its members.

The relevance of the CCRF agreement, the UN Fish Stocks Agreement and the Compliance Agree-
ment to tuna fisheries

The pace with which these new management agreements have been accepted and applied by coastal
states, in the latter two cases despite a lack of ratification, is gratifying and surprising. They all provide
useful directions and embody an often sophisticated common understanding of the complexities and prac-
ticalities of fisheries. Given that the general thrust of these agreements is highly positive, I believe the
most useful approach to my terms of reference for this talk is to consider how the Code of Conduct and
UN Fish Stock Agreement can accommodate the particular features of tuna fisheries, as far as their man-
agement is concerned. and what difficulties their application faces.

The story of how the UN Fish Stock Agreement was harmonized with the Code of Conduct during their
largely contemporaneous development does not require telling here, but simply to note that the two in-
struments are compatible as far as they deal with Highly Migratory resources, and that both of them con-
tain essential elements of that other legal instrument, the Compliance Agreement. This now looks to be



gaining a further lease of life with proposals for adding extra provisions governing satellite monitoring
systems; a high priority in my view for all distant-water fisheries, which without this technology are
largely unmonitorable.

Certainly, the global nature of the FAO Code means that a number of Articles, such as that on coastal area
management are of doubtful relevance to most tuna fisheries. Even within Article 7 which deals with
fisheries management, there are issues which are more particular to EEZ management, and although rele-
vant to management of domestic and inshore tuna resources, should not be overemphasized in a global
context.

One of the considerations that needs to be borne in mind in translating the Code into an operational series
of actions is that due to its development by governments, it has come to resemble a code of conduct for
governments, which needs to be interpreted anew at each level: that of the fishing enterprise, the fleet and
the individual skipper involved in interpreting its provisions. Although now accepted by many govern-
ments, the Code’s provisions are more persuasive than binding. How the Code is to be applied in the case
of tuna fisheries remains an open question, and this paper can only highlight particular aspects. Certainly
one of the roles of the tuna commissions will be to consider how key clauses of the instruments men-
tioned can be brought to the attention of the tuna industry, and translated into a form whereby their practi-
cal implications are more easily understandable.

As noted by Newton (1999), although Article 17 of the Fish Stock Agreement states that members of such
organizations “shall take measures consistent with this Agreement and international law to deter activities
of such vessels which undermine the effectiveness of conservation and management measures™ — it is not
specified what international action will lead non-cooperating states to revoke authorizations of their ves-
sels to fish. Although Article 20 para 4 urges cooperation between states to identify vessels reported to
have undermined regional conservation measures, other than blacklisting, it is not obvious what action
can be taken. The Compliance Agreement with a proposed 24 hour access to a world list of authorizations
to fish seems to provide the basic tool to at least ascertain, without boarding, whether a vessel has the re-
quired authorization to fish in the area in question.

The code and fishery economics

One other aspect of the Code and Fish Stock Agreement that causes perplexity at first sight, relates to the
almost complete absence or specific mention of economic considerations, which surely underlie fisheries
for tunas as for other resources. One particular drawback here is that it is very difficult to use any eco-
nomic or tax measure internationally in tuna fishery management. This seems to be because in spite of the
undoubted efficiency of these mechanisms in other domains, not all countries participating in high seas
fisheries share similar costs, market values, or similar perceptions of the importance of access to fishing
grounds for food security or other political ends, nor is there a regulatory body with the power to impose
taxes. For the same general reason, we have seen few application of rights-based methods such as ITQ’s
in tuna fisheries, since for obvious reasons, the definition of ‘stakeholders’ and an identification of their
rights to fish, is still submerged in the global commons of the high seas where many tuna fisheries oper-
ate.

One might for example have supposed that the knowledge that maximum economic yield (MEY) exists at
a lower level of fishing than MSY, in a more rational world, might have led to a clause in one of the
above instruments such as:

“All participants, whether fishing for a straddling or highly migratory resource inside EEZ’s or on the
high seas, should seek to avoid wastage of economic resources by prior negotiation of a fair share of al-
lowable production. This can alternatively be expressed in terms of the fleet capacity or the total fishing
power needed to harvest their share.”

Probably the equitable negotiation of allocations by fleets and by nations is the most difficult aspect cur-
rently faced by international fisheries, even for shared stocks when the number of parties involved is
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known, and new approaches are desperately needed (e.g. Caddy 1996). It becomes an even more intracta-
ble problem where an undefined number of potential new entrants must be taken into account. The other
major obstacle is that national fleets do not share common economic systems, hence an allocation of a
TAC which would produce a net benefit to one, might lead to an economic loss for another. It would also
seem misleading to suppose that fishing fleets are necessarily and exclusively seeking monetary return -
in fact for many fleets direct or indirect subsidies make it difficult to judge their economic performance.
[ndirect benefits of a high seas fishery in terms of projected political and economic influence for the gov-
ernment concerned, in maintaining its influence in an area, or ensuring that their industry provide for food
security even at a loss to the sector, may both override purely economic considerations.

One of the few clauses of the Code specifically mentioning economics is 7.4.3, which reads:

“Studies should be promoted which provide an understanding of the costs, benefits and effects of alterna-
tive management options...in particular, options related to excess fishing capacity and excessive levels of
fishing effort.”

Note that this falls far short of saying that capacity should be curtailed, or that fisheries should be oper-
ated in an economically efficient fashion. This was a question examined recently at an FAO meeting on
the management of fishing capacity, held in October 1998 (FAO 1999), which identified this as one of the
key questions to be addressed by fishery commissions.

Evidently, as noted by section 7.2.2b of the Code on Management Objectives, managing resources in an
open access situation, or one where allocations have not been fixed, presents major difficulties, but as an
observer of the process, it is my impression that neither the Code nor the Fish Stock Agreement provide a
water-tight seal against increases of effort or access.

Article 10 of the UN Fish Stock Agreement, under ‘Functions of subregional and regional fisheries man-
agement organizations and arrangements’, clause (b), says that States ““shall agree, as appropriate, on par-
ticipatory rights such as allocations of allowable catch or levels of fishing effort”, while clause (i) rec-
ommends States to: “agree on the means by which the fishing interests of new members of, or participants
in, the organization or arrangement will be accommodated”.

Under Article 11 on new members or participants, clause (a) urges that the state of stocks and existing
level of effort should be considered, but under clauses (d) and (e), it states that the needs of coastal fishing
communities mainly dependent on fishing the resources, and (f), the interests of developing states in
whose jurisdiction the stocks also occur, must also be taken into account. How are these clauses to be op-
erationalized without destroying the cap on total fishing pressure we are seeking?

The impression this gives to a person such as myself trained in stock assessment, is of a certain ‘elastic-
ity’ in the concept of sustainable yield that underlies these proposed arrangements. It is not stated any-
where that existing participants must relinquish some of the Total Allowable Catch (TAC) or equivalent
fleet fishing power or capacity in order to provide for these valid considerations, but this surely must be
the case?

The problem identified from an economic perspective by Greboval and Munro (1999) is that there exist at
least two types of ‘Capital’ relevant to fisheries: the existing biomass of fish forms the natural capital,
which if properly maintained will yield a stream of benefits to society indefinitely. The other more obvi-
ous form of capital are those economic resources invested in the fleet. They point out that management
failures come when these two sources of capital are not in balance or equilibrium with each other, or
where there is excessive mobility of fleet capital between different resources. [ presume by this latter
qualification, they mean that this could lead to ‘pulse fishing’ and ‘rotational depletion’ of unit resources
fished in succession by the same fleets.

One other implication (or lost opportunity) resulting from excessive fleet development is illustrated by the
record tuna catches last year, which are reported to have seriously depressed markets recently. This sug-
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gests another good reason for global coordination in putting a cap on capacity at the level of tuna indus-
tries. Though the likelihood of agreement on a ‘cartel’ restricting global tuna catches to keep prices high
seems even more remote than for the other *global umbrella’ for cooperation mentioned earlier, the impli-
cation is that net revenues would rise if global effort fell. In this connection, a coordinated response to the
ecocertification of tuna products (e.g. Deere 1999) could also have a useful role to play in supplanting
over-simplistic concepts as ‘dolphin-safe’ labelling of tuna products. At the same time, both market-
driven mechanisms suggest that indicative bioeconomic analyses could be very useful in reinforcing the
advantages of fishing at a reference point significantly below that yielding MSY.

Some shared and straddling stock issues

The need for cooperation between authorities of coastal states for shared stocks (see Hancock 1999) and
between coastal and DWFN’s for straddling and highly migratory resources, is stressed in the Code and
the UN Fish Stock Agreement. What comes out very clearly from ‘competitive fish games’ and their
modelling (see e.g. McKelvey 1985) is that if there hasn’t been a prior agreement on allocations and on
cooperation, the overcapitalization problem will arise and will prove intractable, since all parties will have
capacity in excess of that needed. This leads to short term competitive games in which participants try to
pay off investment in vessels before seeking agreement, and this inevitably leads to stock depletion.
Ruseski (1997) suggests that this is precisely why there is a powerful motivation for subsidy programmes,
in that there is a race to seize a greater share of the temporary profits from a fishery before the stock is
depleted.

In the 1979 book on International Management of Tuna by Joseph and Greenough and in Joseph's 1983
article "International Tuna Management Revisited” (in Global Fisheries Perspectives for the 1980s, edited
by Rothschild) suggest new approaches to rationalizing tuna fisheries. Clearly the idea of limiting access
to international fisheries by conventional ‘top-down’ governmental mechanisms with national allocation
either frozen in time or subject to change by negotiation, is the conventional way to go, but hasn’t proved
very practical judging from the relatively few such agreements that appear to be in force.

Are there other approaches? The notion of a joint company with shares held by countries is seductive and
has some similarities to the PAQ system suggested by Joseph and Greenough (1979). Such a joint com-
pany might have shares held by the countries involved or their fishing industries may be directly involved
with the governments as guarantors?

Shares might be negotiated initially both in terms of established national allocations of the resource or in
capacity units, and could be partly based on catch but also on the extent of national contributions to the
joint arrangement. Such shares could be traded between participants on a temporary or longer term basis.

As noted, such a parastatal company could be partly or wholly in the private sector under supervision by
the States concerned, paying dividends to participating States or their private sectors either directly or as
licence fees or taxes, and preferably also paying the costs of fisheries research and MCS for this and other
resources. Where necessary, this parastatal body could also licence national vessels of participating coun-
tries for harvesting, or agree to joint ventures of various kinds without the pressure that the benefits are
seen as going to only one economy. This kind of arrangement might offer other additional advantages
through bulk purchase of vessels, fishing gear and equipment abroad at favourable rates, allow joint ad-
vertising and marketing of product, and pay for vessel and fishermen insurance schemes erc.

Thus, the idea of, for example, a ‘Pacific Ocean Living Resources Consortium’ presupposes participants
get a proportion of the established TAC or total allowed fishing capacity by paying a share towards the
costs of administration of the Consortium. It would be nice to suggest that countries bid in open auction
for catch or capacity shares, but this would result in the richer countries getting most of the pie, which we
have seen is not in line with the Code or Fish Stock Agreement provisions for protecting developing
countries. Something of potential relevance is currently being negotiated by the 22 member countries of
the General Fisheries Council for the Mediterranean (GFCM), to fund its activities (GFCM 1999), which
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could present some useful ideas for a system for allocating tuna resources. The GFCM scheme proposes a
scale of contributions made up of three parts: a basic fee (about $3-4000 per country), a catch component
making up 60% of the budget, and a Gross National Product (GNP) component making up the remainder.
Poorer countries would end up paying relatively less than rich ones. A comparable (and purely hypotheti-
cal!) scheme for sharing a global TAC or Capacity Ceiling would be for country (i) to receive a share as
follows:

Share (of catch?) = 0.75 * TAC *[Recent national tuna catch (i)/Total recent catches] +
0.25 * TAC* [X(i) / Sum of X(i)’s]
- where for country i, X(i) = [(Highest GNP of member countries) — GNP (i)]

Other indices than GNP could of course be used, and the GFCM is debating whether the contribution to
the FAO or the UN budget might be preferable to GNP, and certainly other indices can be envisaged us-
ing the same general principle.

Use the ‘best scientific advice available’ or ‘precaution’?

These two phrases summarize the ‘sea change’ in perception that has occurred between the Law of the
Sea and the recent legal instruments we are discussing. The first phrase from the LOS occurs at least 6
times in the Code, under General Principles (6.4), in the first clause of Article 7.1.1 (Fisheries Manage-
ment), 7.2.1 under Management Objectives, 7.3.1 Management Framework and Procedures, 7.4.1 Data
Gathering and Management Advice, and under article 7.5.3 where we first see the emergence of the pre-
cautionary approach. At first reading, this would seem to suggest an emphasis on science as a necessary
basis for making decisions, while only secondarily, “the absence of adequate scientific information should
not be used as a reason for posponing or failing to take conservation and management measures” - Article
7.5.

In the UN Fish Stock Agreement (UN 1995), the precautionary approach appears ‘up front’ so to speak,
right after ‘General Principles’ where it is mentioned specifically, thus suggesting that this principle be
given prominence. Perhaps this is appropriate, given that the possibilities of obtaining accurate, timely
and detailed scientific information as a basis for management decisions is less likely for high sea fisheries
than for inshore or national fisheries. Article 6 enjoins states to be cautious when making decisions in in-
formation-sparse environments, and first introduces the theme of stock-specific reference points. Annex 11
to the Agreement takes this further, developing what has become one of the more operational aspects of
precaution, namely the division into target and limit reference points suggested in a background paper to
the conference (later expanded as Caddy and Mahon 1995). Thus, in addition to taking uncertainty on size
and productivity of stocks, the level of fishing and environmental considerations into account, States
should develop specific reference points for these criteria.

Limit reference points, fisheries control laws and management plans

One of the aspects of these new or limit reference points (LRP’s), in the case of MSY, is that ‘when ap-
proached, they should not be exceeded’ — as opposed to the older use of MSY as a target reference point,
where the error the fishery realized in attempting to control fishing effort so as to ‘hit’ this target, could be
as much as + 30%; where the ‘+30%’ could, and often did, have negative effects that were not easily re-
versible.

* A similar approach could be applied to capacity. The 75:25 division is purely for purposes of
illustration.
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TABLE 1. Level, change, and structure indicators of fishery subsystems (modified from Seijo and

Caddy, 2000)

Fishery Subsystems Level indicators

Change indicators

Structure indicators

Resource

» Recruitment, R, Seasonal recruit-
» Biomass, B, ment

e Spawning biomass S, Current B/Beo

o Total mortality Z, Current S/B,

Current level of Z,

Resource users

e Plant & fleet invest-  Current rate of fleet

ments investment
Catchability & se-
e Fishing power lectivity
o Fishing effort Fishing days
s Costs Unit cost of effort
Variable costs over
catch rate
Transfer costs/total
costs
* Revenues Revenues per unit
of effort
* Rent Rent per unit of

effort

Resource managers

* A Management plan ?

» Enforcement and
rights allocation

Current rate of in-
fringements or
of annual sei-

zures and
prosecutions
» Benefit/cost of fishery
regulation Enforcement costs

Information costs
Number of active
fishermen/

boats

Recruitment trends
Trend in B/Boo ratio
Trends in S/B, ratio
Changes in Z,

Distribution of recruits,
Distribn. of biomass,

Distribn of spawners.

Age- and space-specific
total mortality

Trends in fishery investment Age composition of the

Trends in gear, navigation

fleets

Technology and changes in ir Fleet specific fishing

catchability/ selectivity

Trends in allocation of fish-
ing days to the target
species

Changes in costs of fishing

Changes in transfer costs
from port to fishing
grounds

Changes in real prices of
species and sizes.

Present value of rent with
different prices of time

Trends of compliance
Trends of self-policing

Rate of increase in the num-
ber of fishermen

Rate of increase in the num-
ber of free riders (i.e.
non-contributing users)

power

Fleet specific effort

Indices of spatial effort
concentration

Fleet specific unit cost of
effort.

Fleet specific revenues per
unit of effort.

Fishery rent distribution
between fleets.

Distribution of costs and
benefits of fishery man-
agement

Changes in resource use
rules




A simple precautionary decision rule to illustrate the idea, might be one that says that: ‘Evidence of in-
creased stock size will only allow a maximum of (say) 10% increased effort or catch in a year, but evi-
dence of decreasing stock size will lead to an immediate (say) 25% drop in TAC or effort’. Under such a
decision rule, although optimum economic yield might not be achieved in many years, it is unlikely that
any but the most serious disaster will lead to stock collapse.

One comment [ must make on this issue that [ have had the opportunity to make at other fishery commis-
sions such as NAFQ, is the negative influence resulting from scientific efforts to develop only one or two
very sophisticated reference points, as seemed the case until recently for ICES and NAFO, based on
spawning success in previous years. Apart from requiring a large research effort to update the data series
the LRP is based upon, it is ‘putting too many eggs in one basket’, and in addition is not easily explained
to fishermen and industry.

A more recent approach stems from the FAO technical consultation on the precautionary approach held in
Sweden in 1995 (FAO 1995b), which looked at the management system underlying the use of reference
points, the decision rules (which are agreed actions when reference points assume values believed to be
critical or dangerous), and the management procedure and plan that should have been developed around a
pre-discussed series of objectives for the fishery. Further extensions of this new precautionary frame of
reference for fisheries management were developed at the FAO-Australia Technical Consultation on Sus-
tainability Indicators in Marine Capture Fisheries, Sydney 18-22 January 1999, where a series of indica-
tors were developed (see e.g. above table) which could form the basis for a more complete monitoring of
all aspects of the fishery as it responds to economic, social and environmental changes. Seijo and Caddy
(2000) showed that there are 2 alternative approaches to use of fishery indicators and the values they as-
sume at those reference points which are believed to mark significant changes in the fishery:

1) Conventional control theory approach, which often incorporates a Bayesian Framework, attempts to
understand and measure interactions between key variables in the fishery system and the type of uncer-
tainty they are subject to. Since addition of a precautionary framework to the model requires incorporat-
ing judgements as to the effect, magnitude and importance of changes, in effect this approach usually re-
duces in practice to the second option below.

2) An empirical approach which regards the fishery as a system of feed-back loops where key variables
can be defined and measured, but their interactions are unlikely to be precisely defined or even under-
stood. Under this approach a series of measures which are believed to be meaningful, make up a matrix of
variables whose values can be classified as 'green’ for favourable, ‘orange' for uncertain and ‘red’ for un-
favourable. The ‘traffic light” approach [ suggested for NAFO (Caddy 1998a) is now used for managing
shrimp fisheries in the Northwest Atlantic. Shrimp (like tunas) are not easy to age, and cohort analyses
are uncertain at best. A ‘traffic light’ approach allows the management response to be adjusted depending
on the number of ‘lights’ which turn from green to red on the ‘management board.’

The incidental effects of fishing, ecocertification and CITES
The Code has several clauses on incidental effects of fishing:

= Article 7.2.2 d : “biodiversity of aquatic habitats and ecosystems is conserved and endangered
species are protected”,

» Article 7.2.2 g: ...”catch of non-target species, both fish and non-fish species, and impacts on
associated or dependent species are minimized”

= Article 7.5.2 says that the precautionary approach should be used to ensure that uncertainties
related to (inter alia) “discards, non-target and associated or dependent species are minimized”.

»  This theme crops up again under Article 8.5 on fishing gear selectivity.
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On the same theme, , Article 10(d) of the UN Fish Stock Agreement considers that one of the functions
of a fisheries management organization is to “obtain and evaluate scientific advice, review the status of
the stocks and assess the impact of fishing on non-target and associated or dependent species”.

1t can be seen here that there are two sources of preoccupation: ‘conserved or endangered species’ where
CITES criteria are of immediate concern, including marine mammals and turtles, and more recently,
sharks and sea birds for tuna fisheries. The most recent areas of concern other than excess capacity, relate
to sea birds (discussed above) and sharks, for both of which a recent FAO meeting discussed a Code of
Practice and/or Action Plan to reduce these by-catches (FAO 1999). A recent series of case studies issued
by FAO (Shotton 1999) contains some interesting observations on incidental shark and ray catches in tuna
fisheries. In the western and central Pacific, some 16 shark species are taken in longline sets, and 10 spe-
cies by purse seine. Although the shark hooking rate for longlines is low, and for purse seines even lower
(0.15% by weight — Williams 1999), sharks are long-lived and low fecundity animals, so perhaps the tuna
industry needs to keep this issue under review, otherwise accusations of causing impacts on ‘associated or
dependent species’ may be made under this heading.

‘Associated species’ are presumably other species (also e.g., dolphins for the purse seine fishery) taken
incidentally to tunas especially if ecologically significant numbers are killed in the process. ‘Dependent’
species refers to situations where the dependent species is a predator: (an example here are capelin fisher-
ies, whose management should leave enough biomass to feed their predator, cod) — this particular cate-
gory does not seem to have much application to tuna fisheries for reasons mentioned elsewhere in this

papet.

With respect to compliance with the above articles, the tuna purse seine fishery has had to face criticism

over the last few decades concerning dolphin by-catch, to which, in my view it has reacted in an ecologi-
cally adequate fashion. The main incidental problems faced now seem to be in the area of bird and turtle

by-catch by long liners, where attempts are being made to reduce by-catch (e.g. of endangered albatross)
through specific setting procedures, and the issue of FAD’s.

The FAD 