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OCEAN FISHING:AECONOMIC EFFICIENCY AND THE LAW OF THE 5EA

Introduction

-

The legitimation of the "freedom of fishing" as the principle
guaranteeing open, i.e., unconstrained and noh-priced access to
the oceans' living resources was in great part based on the
premise that these resources are inexhaustible, that their use
does not diminish their value. These observations were central

to Hugo Grotius® writings on the "freedom of fishing”.1

... all that which has been so constituted by nature
that although serving some one person it still suifices
for the common use of all other persons, is tcday and
ought in perpestuity to remain in the sgame condition as
when it was first created by nature. "2

And, to reaffirm:

"For by using, the sea itself is not at all impaired,
and it needs no cultivation to bear fruit. Therefore,
the sea deservedly remained common."3

These arguments on the freedom of fishing were subsidiary to
Grotius' central goal of deriving the freedom of navigation
and establishing the "freedom of the seas” as the encompassing
principle: "For the cause was demonstrated from the effect,
namely, the community of the szea from the freedom of fishing;
and the less from the greater, for if fishing should be free,
which takes something from the sea, much mor= would navigation,
which takes nothing. This question of fishing therefore, was
not 'a general positioan', but a ‘special point', as is apparent
to anyone who reads.” H. Grotius, “Defense of Chapter V of the
Mare Liberum”, in Herbert F. Wright, Some Less Known Works of
Hugo Grotius, Biblictheca Visseriana, Vol. 7, 1928, at 155 f£.

Hugo Grotius, The Freedon of the Seas or The Richt Which Belongs
to the Dutch to Take Pari ir the East indian Trade, originaily
published in 16038, translated by Ralph van Deman Magoffin,
Oxford University Press, New York, 1916, at 27.

Grotiuvs,"Defense of ...", at 191.



For three centuries following the writings of Grotius, oren
access to fisheries continued to bhe the rractical solution even
thouch the presumption of inexhaustibility ¢rew ZJoubtful. Onen
access, as it turns out, was rractical, not because ocean resources
were free goods lacking any degree of scarcity, but kecause the
benefits to be gained from limiting access and extending juris-
diction over the oceans did not justify the costs of establishing
an¢ enforcing an exclusive access system. First, rudimentary
fishing techniques had, throuch the relation of cost to price,
limited harvesting to levels which &ic¢ not seriously affect the
stocks’ rerroductive notentials, thus making ther appear inex-
haustible. Secon?, enforcement of exclusive jurisdiction, if at
all technically feasible, would have entailed dispronortionate
costs. Such costs have playved a major role in the historical
developrent of the Law of the fea. A prime example is the seaward
extension of the territorial sea to three miles, which, as is

often saicd, corresronded to the range of & cannon.

The situation has undergone racd¢ical chance. As a result of
demand increases for protein and improvements in fishing techno-
logy . the price-cost Gifferential in fishing has widened sub-~
stantially: fishing can command hich eccnomic rent. On the other
hand, the development of mcdern surveillance technigques has
greatly reduced the costs of enforcing exclusive access regires.

Control over the sea has kecome possible and worthwhile.



The recent cevelorments in the Law of the Sea reflect the

growing economic potential of the oceans. A majority of coastal
states already clzim exclusive 270-mile fishing zones, and the
Third United iiations Conference on the Law of the Sea (UNCLOS IIT)
attempts to globally re-order maritime user and property rights.1
It is therefore timely to analyvze various lec¢al-institutional

frameworks from an economic efficiency point of view.

The plan of the parer is this. Section II summarizes the received

2 . . RN
economic theory of the fishery”™ and illustrates the incormpatibility

UJ 0Oy

between efficiency and oven access™ in fishing. Secticn TII
derives the legal, instituticnal, and economnic policy conditions
that are necessary for efficiency in fishing; and in Section IV, the
200-mile national zore conceprt is evaluated against this iceal
schene of reference. It is shown that the national zone concept,
as envisioned at UiCLOS IIIdg results in an imrroner assicnment
of pronerty richts and will, At rnost, provide a second-best
sclution, ticre likely, however, the UNCLOES concenrt will lead to
substantial welfare losses hy its sanction of discriminatory and

inefficiency-permetuating fishery rolicies.

Cn the history and bhackaroundé of  ficheries management and
UHCLOS IIX, seell. CGary Knight, “International Fisheries
Management: & Background Paper,” in B. Cary Xnight, ed.,

The Tuture oi International Fisheriegs lianagerent, 'est

Mablishing Cowrany, St. Faul, "inn., 1975, pn. 1-4C,

For the niocneering work, see H. Scott Gordon, "The FconOM1c
Theorv of a Cormmon ¥Troperty Fesource: The FTishery?®
62 Journal of Political Economy, ‘April 1954,y np. 1”4‘;«442°

"Dpen accegs” stand for free, unconstrained and non-priced
access or the impossibility of exclusion.

See the Informral Comnosite iegotiating Text, in Third United
Mations Conference on the Law of the Sea, 0fficial Recordcs
Vol. VIII, U Doc. A/CONT. &2/, 10, dew York., 1978.
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II. Econonic Efficiency and the Dilemma of Open Access

1. Optimal resource use

A natural resource is extracted at a “socially ontimal® rate
when the net henefits of resource use that accrue to society

are maxirmized. ({Jet Lenefits are defined as the excess of gross
benefits, tyricallyv revenue, over cost.) £ince rescurce use can
be spread over long reriods of time, the cost-benefit calculation
requires consideration of the net bhenefits of current as well as
'future resouirce uses. This is achieved by determininc the present
value of resource use as the sum of current and discounted future
net benefits.1 The utilitarian optimality criterion then dictates
that, amecng alternative "time-paths™ of resource use (e.¢. fast
vs. slow extraction), the time-path associated with the highest
present-value of net henefits should he selected. This tirme~path
represents the optimal trade-oif amony future and current net

"
benefits, or the optimal allocation of resource use over time.”

It may be illustrative to view a resource stock as a capital
asset: resocurce depletion is analogous tc the denreciation of
a capital asset; abstention from rescurce use will leave the

steck intact; and the cultivation of a renewable resource (e.g.,

The mnrocedure is analocous to determining optimal investrent
stratecies by discounting the stream of future net revenues.

For discussion of utilitarian and alternative criteriz and a
sélection of writings on the economic theory of resource
extraction, see the “"Symrosiun on the Economnicg oif Exhaustible
Resources ', in 41 Review cf Econonic ftudies, 1274: and Robert

i, Solowy_'”he conorlcs cf Resources or the Resources of
Econonicg, 64 American Economic leview, May 1274, pr. 1-14,
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plantings, fertilization, aaguaculture) corresponds to the
augmentation of canital throuch investmernt. LiVing resources
are a sprecial case. since they not only grow throuch ran-made
‘cultivation efforts, but also through biological reproductiorn,
In fact, the latter is the onlvy source of growth for rost

living ocean resources, for which "investment” by cultivation,

. . , . , 1
fishfarming or aguaculture, is still atyrical.

The econonmic decision rule which follows from naximizing the
present value of resource use cdictates that a resource should

be exrloited ur to the point where its price equals all costs

~

associated with extracting the last unit.“ These marcinal costs
consist of nrivate and social cost comporents. marginal har-
vesting cost (e.g., the cost of catching one additional fish)
and marginal user cocst, the amount by which the present value
of the resource is diminished as one more unit cof the resource

~

is withd¢rawn. In the case of fisheries, the current catch of
one more fish reduces future harvesting possibilities by its
own unit and, additionally, by its potential contrihution to

the stock’'s biclocical greowth. As the present value of these

foregone future onportunities,; user cost is critically dependent

1 The past and current state of ccean fishing corresponds much
more to primitive hunting vwractices rather than to wmodern-

day fariring or forestry. Acuaculture is typically restricted to
high~valued .and¢/or locally containable or stationary species;
e.q., oyster beis,

For a formal derivation. see Frecderick ii. Peterson and Anthony
C. Tisher, “The IZxprloitation of Zxtractive Eesources:- 2 Survey,”
47 Lconomic Journal, December 1977, at 5825,




on the social rate of <4iscount useé.1 In contrasthto current
harvestine costs;, user cost is an “orportunity cost” which does
ot reqguire current exnenditures. VYet, if not taken into account,
future generations will ray for its current neglect in.the form of

reduced oppnortunities.

Application cf the maxzimization rrincinle encounters two
furdamental problems: First, nresent value calculations'are
sensitive to the magnitude of the disccunt rate, whicli should
reflecﬁ sccial, rather than private, rreferences about the
allocation of resources cover time. The second problem relates
to the pnrevailing property richts structure over the stock of
& resource: specifically, will private maximizing behavior,
hy itself, lead to social efficiency or are covernment inter-
ventionsor a restructuring of pronerty rights necessary for

correspondence hetween private and social efficiency?

“hile the implications of cd¢iscounting are known, exact measures
of the social rate of discount are unavailable, as this would
recuire interpersonal and intergenerational, or cross-sectional

¢

and intertemporal, comparisons of preferences,; i.e.. juagements

The hicher the rate, the lower the present value imputed for
future henefits and costs. At a zero rate., future costs and
henefits are not discounted,; i.e. present and future values
would Le identical; and at extremely high rates; the present
value of henefiite and costs in the <istant future becomes
negligikle. User cost also depends on present and (exrpected)
future prices, technological and kiological narameters (hiomass
level and intrinsic orowth rate) . For example, if the stock is
at or near its envircnmental capeacity limit, user cost is
neglicibkle,



about "equity” and “"fairness" in allocating resources among
individual merbers of society and arong present and future
generations (whose wnreferences are vet unknown). In the absence
of normative judgements of interpersonzl and intergenerational
ecquity, rarket rates of interest, such as the rate on long--term
governnent boncds, are freéuently used as rroxies for the true,
unknown social discount rate. Such proxies are, however, subject.
to the criticism of not fully capturing the social »references;
anc¢, consequently, no practical present value calculation can,
on the basis Qf the discount rate employed, claim to yield the

orly admissible evaluation of social costs and benefits.

Nonetheless, while the use of any proxy rate is debatalkle; the
magimizatior nrinciple is not rendered obhsclete ana such
nreszent value calculations are not worthless exercises. For
they can,; at the mininum, prdvide cualitative evaluations of
alternative patterns of resource use by revealiny the norrative
implications of alternative discount rates. Two exarmples of
extremely low and hich discount rates illustraete this: First,

a social discount rate of zero would imply that society rlaces
an extremél? high value on refraining froin present resource
use, since future bhenefits ares not discounted at all. The
sacrifices associated with reduced rescurce use in the current
pericd would always be outweiched by the stream of corresponding
future benefits (whcse present value would amount to their sum,
rather than their discounted =sum). Thus, use of a zero discount
rate would lead to the most conservative aprroach tc resource

manadement, On the other hand, an infinitely high discount rate



would imply that future benefits, since discounted to zero,
carry no nresent value, i.e., that society places no value

in reducing current resource use in order to be able to enjoy
future hrenefits. Thic extreme case leads to the most rapid
rate of resource use and, consequently. represents the least
conservative anproach. It ig obviouz that neither of these
two extremes appears socially accentable.

2. Inefficiency under onen accesg svazters

In the case of ocean fishing, the private maxinizing behavioﬁr'
of individual fisherren differs from the social optimum of
ecuality retween price and marcinal harvesting plus user cost‘,‘I
First, fishing is an industry with no or low barriers to entry,
small firm (heat) sizes: and, consecuently, favourable conditions

for the develonment of competiticn among a large nunber of

s s . e . . . .3
fishing enterprises. Zecond, with the exception of few species

The econonic theory cof oren—access fisheries was developed by
. Ccott Cordon, cr. cit. Tor a summary amnd survey of the
subsequent literature or fisheries and other common pronerty
resources, see Feterscn and Fisher, op. cit. [lathematical
rnodels are gpresented by Ceolirn . Clark, ¥athematical
Bioceconomics: The Orntimal *anagement of [lenewabhle Resources,
John i'iley and Cons, kew York, 1976. This section surmarizes
the theory of open-access fishincg in the context of the theory
of prorerty richts.

“¥

Telative to cther industries, for examrle ocean transyportation.
In narticular, sedentary snecies (e.g. oysters, sponges) that,

at the harvestahle stage, reside on or move in connection with
the ocean floor in the continental she¥ areas.



the ocean's living resources are fugitive and their whereahkouts
are not known with certainty: rnroperty over ocean fishes can
only be established by seizure. Finally, under open access to
fishing grounds, an individual’z right to fish is non-ezclusive
as it c¢oeg not confer any richt to control or erclude others

from present or future competitive use of the fishery.

These econcmic, biolocical, and legal-institutional asypects

have both static and dynamic implications for the behaviour

of individual fishermen. ¥irst, the value of the resource in
situ (the uncavght stock), since it cannot ke privately
apprropriated nowy.is of no influence on an irdividual fisher-
man’s current profit and does not affect his current fishing
effort. This is not to sayv that individual fishermen are unavare
of the importance of sustaining stocks at satisfactory levels
anc the future bhenefits implied by conservation efforts. They
are presumbly the ones who can best assess these éspects.

None theless;, lack of apwropriability causes their profit
maxinmizing bhehaviour to ignore future coportunities, or user
cost. In addition to these long run considerations, other social
costs are neglected by short-run, or current effects of non-
xclusive rights of access. &ince fishing is a search-and~cather
activity, there are dininishinq returns to fishint a given species,
with fishing costs rising as the stock level éeclines. Thus, at

the rardgin, the catch of an adidi

fish by any one fisherman
raises unit costs for the entire fishery. The individual fisherman
necglects these diseconomies of expanded effort and does not

“internalize”; i.e. consider, the costs imposed on others. While



the maraginal damage rav apnear insignificant, the aggregate,

industry~wicde effect of such reciprocal “external costs®™ can
.4 i1 . . .

be subst:ntial. These relationships imply that the same total

catch could be achieved with less effort and lower total

harvesting cost.

The comiron cause For social (or “"external®) costs is that
fishermen share a common constraint (the fishery) but make

their decisions under decentralized competitive conditions

2
[

without redard for their social implications.” The dilemma
they are facing is that, while all fishermen may recognize the

current and future kenefits of a joint overall reduction in

1 o , .
In addition to these, there are further social costs related

to fishing gear (mesh size 2ffects the stock®s growth rate) and
to the crowding cof fishing vessels in a single fishing ground.
For the distinction between stock. mesh, and crowding externali~
ties end their formal consideration; see Vernon L. fmith, “On
Models of Commercial Fishing,® 77 Journal of Political Economy
March/Arril 1269 (%o. 2), pr. 181192, In addition,; one could
consicer inter-—species externalities to descrilke those cases of
ecological interdependence among Gifferernt svecies. A case in.
voint iz the "“tuna-vorroise dilemma®™: tuna fishermen exploit

the association of tuna and norpeise kv locating norpoise,
herling them, taking a combined tuna-rorpoise catch with purse
seining technicues, and later attempting to release the porpoise.
Poryoige mortality has been found to bhe hich. For a discussion
of requlatory efforts, see Stephen O.2ndersen, Robert C. Anderson.
and Barbara J. Searles, “The Tuna-Porpoise Dilerma: Is Conflict
Resolution Attainabhle?” 1£ ilatural Resources Journal, July 1878
(Ylo. 3), prp. 505-512,

Rokert 4, Dorfman, "The Technicel Basis of PDecision ¥aki
in Bdwin T. Laefele, ed., The Governance of Common Irone
Resources, Jdohns Lopking University Press, Baltimcre and Loncon,
1274, 2t 9, considers “decentralized decision-making subject to
‘a shared commen constrazint’ to he the coumon characteristic of
common rroperty resources such as fisheries, comnon oil pools,
highways or heaches.

A%
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fishinc effort1y lack of private arppropriahility induces them

to neclect these bhenefite and limits thein to maximize current
profits in each pericd. Under competitive, open-access conditions
fishing effort will thus expand until total revenue ecuals the
total cost of harvesting, or price ecquals average harvesting
cost. In contrast, the social opt'mum calls for fishing to

cease as sSoo0On as nrice equals the sum of marainal harveéting

and user cost. At any given level of harvest, the sum of marginal
harvesting and user cost exceeds average harvesting costo2
Beino equated to the former, nrice exceeds average harvesting
cost at the sociallyv efficient harvest level. That difference
is called econonic rent%amiiiareflects the scarcity value of

5

C s . A .
the fishing grounds. Under open access, rent is not captured

an? goes to waste. Its nrosrect lures fishermien to expand their

Under onen=-access conditions a concerted conservation effort
by all competitors is illusory. liot only would negotiation

and policing costs guestion its practicality, but & conser-
vation agreement would be unstable, since there are no
penalties for non-corpliance and, even if all present fisher-
men wculd achere to the acreement, new entrants would he
attracted by the prospect of a ‘free ride™ on the conservation
efforts of the others and cquickly dilute its benefits,

. _
The inverse relationshin between marginal harvesting cost and
stock size implies that the marginal cost of catching an
additionel fish always exceeds the average (unit) cost for the
total catch.

fince, at the social ontirum, marcinal harvesting and user cost
ecuals price, rent can be either defined as the difference
betwean nrice and average harvesting cost or; alternatively, as
the surr of maraginal user cost and the Jdifference between marginal
and average harvesting cost.

Demanc increases (higher »rices) and technolocgical advances
(lower costs) both tend to raise the value of the fishing grounds.
In the short run, some rent mayv he captured by individual

fisherrmen, it not in long-run ecuilikrium. as the following
arguments show.



ffort in the hope of rearing the rent as part.of their profit.
But the associated diseconomies result in increased harvesting
costs and eventually lead to a "dissipration” of rent. In value
terms, open access imnlies excessive costs and waste of productive
resources. In output terms, it implies “econonic overfishing®,

excessive ewtraction of a natural resource.

Econonzic overfishing (or overhunting, overgrazing) will always
cccur as the result of open, non-priced access to scarce
resources. ¥Whether it will, however, result in "kiological
over‘fishing""‘1 as characterized by the derletion of the stock below
Maxinum Sustaineble Yield (the level which can sustain the larcest
possikle harvest), will devend on the relation between price and
fishing costs. ¥With fishing costs high enough (relative to

crice), stocks may, in fact, not be depleted below Maximum
Sustairable Yield (ﬂGY)z. For at high costs rrivately optimal
fishing effort nmay ke at such a low level that only part of

the stock?®s natural increrent is “creamed off" at no detriment

to the stock's reproduction motential. In the past; these
relations may have prevented ”biological overfishing®. The
Gevelorment of mofern fishing technology has,; however, led

¢

to a substantial recduction in fishing costs, while the increasing

)

demancd for protein has contributed to widen the price-cost

s oo . . 3 s .
differential, or econcomic rent . At higner scarcity rents, more
intense fishing heconres rrivately profitable and, under open

access, fishing effort will acain he expanded until price and

1 ~= . - daas .
Ci. Clark., oz.cit.;, at 27 ff., for the distincticn between
"economic” and "bhiological overfishing®.

S

See id. at 13 for an exact cefinition of maximum sustainable
vield. ‘

On the expected future developments of fishing technology and

their legal implications. see Jon L. Jacobson, "Future Fisheries
- Technology and the Thixd Law of the Sea Conference', in

nicht, op.cit., pp. 51-92.
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average fishing cost are identical and rents are dissipated.

While open»acéess (over-)fishing is economically inefficient

in the sense that scarce resources are wasted,; its normative
inplications stiil need to be revealed. They can ke illustrated
within the discounting framework by finding that hypothetical
level of the social discount rate at vwhich the priwvately

optimal level of fishing would correspond te the social optimun,
Next, one could ask what social norms would justify sucihh a
discount rate. First, since individual fishermen ignore all
future benefits for the sake of maxinizing current profits,
their behavior correspends to choosing a social c¢iscount rate

of infinity. under which all future kenefits would be discounted
to a vresent value of zero. Only current bkenefits count and
societv would therefore exrloit resources as raridly as possible.
Thié extrene case of the least conserva£ive approach

to resource wanagement inplies a sociel value noxm which dictates

to disregard all future generationsoz

1 . . - c s ,
Of further concern is the development of new fishing methods,

such as “pulse fishing®, an oscillatory stop-c¢o fishing practice
which has endangered many species, especially those with low
intrinsic growth rates. "Pulse fishing® is the practice of
modern fishing fleets who sweep a certain area with little
regard for the kind and age structure of the srnecies taken.
After an arceca h2s been swept, the fleets turn to another area,
aybe returning tc the f£irst area in later vears if and when
stocks have been regenerated. This practice is profitable for
rodern fishing fleets with factcry vessels and larye freezing
anc¢ processinc capacities. Discrete, oscillatory “pulse f£ishing®
‘may be bioclogically far more daraging than the continuous case
of overfishing by oldfashicned fishing boats. See Clark, op.cit.,
at 172 ££f. for the economic rationale behind “pulse fishing’.

[\

“he debate on the exact measurewent and identification of the
social discount rate is therefore imraterial to this result, as
long as there is a conrnsensus that it is less than infinitv. In
the capital theoretic context,; an infinite discount rate would
nalke any degree of capital accumulation undesirable, which
further illustrates the extremism imrlied.
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The discrepancy bhetween competitive market behaviour and social
optimality has oricinally been described as an instance of
"market failure”1, since prerfect competition Joes not lead

to social efficiency. More recentlv, attention has been drawn to
"vroperty rights failure", or to deficiencies in the jproperty

. » . 2 2
richte structure as the underlyinc cause of “market failure®.

N\
Under this interpretation, social costs are not internalized by
individual firms, because the property-rights structure fails to
reward socially desirable behaviour,3 In fishing, non-exclusivity

. - % . . .
implied by onen access is the main cause for property rights

failure with the consecuence that there are no contracts stinulating
. \

optimal behaviour and assuring private appropriability of the

3

resulting henefits.”

1 See Francis M. BEator, “The Pnatomy of Iarket Failure®,

72 Quarterly Journal of Economics, 1558; pp. 351-379.

See Harcld Demsetz, "Toward a Thecry of Property Fights®,

57 Arerican Economic Review, Ifay 1267 (1o.2), pr. 347-352, on
the economic theorv of nroperty ricghts. Richard 2. Posner.
#cononic Arnalygsis of Lav, 2nd ed., Little, Brown and Co.;
Boeston, 1977, at 2% f£ff,, lists the three conditions for an
efficient rnrorerty rights structure: property rights have to
be universal, exclusive, and transierable. First, property
rights have to cover all scarce resources: secondly, their
definition and demarcation haz to be unecuivocal in order to
avoid overlapping clainmg (apnrorrialility reguires fulfillment
of the exclusion principle); £inally, property rights have to
be transferable (by sale or lease) su that resources can be
put to their most valuable use. Violation of any one of these
conlitions results in proverty-rights failure, or “attenuation®
of pronerty rights according to Eirik Furubotn and Cvetozar
Fejovich, “"Property Pights and. @conomic Theory, A Survey of
Recent Literature.” 1C¢ Journal of Economic Literature.
December 1272 (lio. 4), at 1140,

Vernon L. 8Smith, "The Primitive Hunter Culture, Pleistocene

Bxztinction; and the Rise of Agriculture®, &3 Journal of Political

Economy, August 1275, at 255, considers “incentive failure
causcd bv cultural or institutional inadequacies™ as a rwore
adecuate description for cases of market or property-richts
fajilure. \

o

Steven i1.5%. Cheung, “iThe fStructure of a Contract and the Thecory
of a Yon-Fxclusive Resource®, 13 Journal 'of Law and Econonics,

April 1572 (ilo. 1) . pp. 49-70, orn the relationship between the

structure of a contract an? the lack of exclusive richts.
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The Leqgal-Instituional Fraweweork for Optimal Fishery Manggement1

To attain social efficiency, the oren—access condition rust be
revlaced by a lecal-institutional frarework in which exclusion
can be exercised and rent, as a reflection of the econoriic value

. . . . 2 -
exclusive rights, can appear as a ccst of fishing.” Exclusivity

Q
h

of fishinc richts can be achieved by establishing either private
property over entire fisheries or nublic ownership or control

over private access to fisheries. Under certain conditions,

social eifficiency can be accorplished under either a private owner-
ship or public control solution,3 The two differ, of course,

in their distributional implications4ﬁ an. while private

property is feasible in the related cas&s.of fishing ponds,

lakes, or tunting grounds, it certainly is nolitically unacceptable

in the case of ocean fisheries,5

For a set of general “Princirles for a Glokal Fisheries
anagement Fegime®, see Knicht, op.cit., pv. 213-236.

TThile these princinles are c¢f a more general nature than

the propesals made below. they also cover tangential asrects

of fishervy managenent which are not considered here,
By this is meant that rent is recocnized as an opportunity cost.

Most imnortantly, the rrivate rate of discount of the sole owner
would reed to be identical to the social rate, and mono-
nolistic conditions ir output markets would have to be absent
for identity of social and wmrivate ontiwality under private
ownexrship. See Clark, op. cit.. at 37 ££. and 138 £f., on the
formal discussion of sole ovnership.

>3

The distributional implication of private cwnership is that the
econormic rent would accrue to the person holding title to the
fishiry grounds. If the owner decided to engage in fishing
himself, the rent wouls form prart of his net revenues. If he;
instead, decided to sell or lease fishing rermits, rent would
be reflected in their price and would become a cost of fishing.
Efficiency could, in principle, be achieved.

One need only think of poasible interferences with other ocean
uses,; e.g., military uses.



Under the objective of social efficiency a public management
acency must behave like the sole owner who maximizes the
zresent value of the resource. This determines the socially
desirable level of fishing. The agency would then, ratiier than
engage in fishing itself, aprorticn and allocate private
fishing richts by issuing perﬁits vhich stipulate exclusive,
but limited (by'areap duration, etc.) access to resource use.
The value of these licenseg under such a controlled access
systen would reflect the economic rent in fishing in the same
way as under the private ownershin solution: rent would

hecome a cost of fishing.

For optimal fishery management to become feasible and worth-
while, two nrerequisites have to he fulfilled. First, an appro-
nriate legal-ingstitutional framework needs to be created;
juriscdiction over fisheries must be estabklished. Secondd, ' the
lecal institutional framework has to ensure that fishery
manacenent is achieved at minimum cost; and these costs must
e less than its benefits, or the avoided resoﬁrce waste

zesociated with non--exclusivity.

1. Jurisdiction

-

Biological and economic considerations dictate the geogravhic
extension and the contents of ortimal jurisdiction over fisheries.
Exclusivityv requires that the management authority covers entire

stocks or even entire eccsystems of interrelated species, whose



separate management could result in nolicy conflicts.1 In view
of the varying migratory patterns ariong interrelated species,

the need for ceograrhically extensive jurisdiction becones

aprarent. Ir general, confinement of nanagement to national

coastal zones is inadecuate, since only few species would be

fully contained in the coastal waters of an individual state.

As an example, not even the so-called EC-sea as the conglomerate

20C-nile zone of the Luropean Communities in the ?ortﬂeast

Atlantic can satisfv the exclusivity postulate for the commerci-

ally most important stocks.

Furthermore,; while the habitat of most of the oceans® liwving

. . . . . . 1
resources 1is restricted to the shallow continental shelf areas ,

a

seaward delimitation of jurisdiction to,say, 200 nautical

miles would not bhe satisfactory in the cases of highly nigratory

svecies such as tune, salmon, herring, whales. iranvy of these

a8}

Selective spec1e¢ or stock-related ranagement is inappropriate,
since it disregerds both the 1nteruependences among the species
forming an ecclogical unit and the implications of modern
fishing technclogy with which selective harvesting is no longer
nossible. Systen~related manazement has thus become & necessity
for bloloqlcal and economic reasons., See ic., at 302 ££f,

J.L, ficliugh, "Biolocical Consecuences of Alternative Regires®,
in Giulio Pontecorvo, ed., PFisheries Conilicts in the Horth
Atlantic: froblems c¢f ilanagerert and Jurisdiction, Ballinger
Puhlishing Company, Cambridge, *lass., 1274, pp. 71-94; Milner
3. fchaefer, "The Eesource Laqe; Present and Future®, in
Elisabeth "ann Borgese, ed., Pacem in !laribusg. Dodd, Mead and
Co., Mew York, 1272, at 112 £. and 117,

The profduction of plant nutrients by photosynthesis sharrnly
decreases with weter deprths. Little sunlicht vermeates lelow
50 neters, and bhelow 20M meters there is nearly no marine
flora. Therefore, fish density is hichest in areas of shallow
waters. Esvecially bottom-feeding, or demrersal species (in
contrast to free swimming, or melagic srecies) generally stay
in shallow waters,




species migrate across entire oceans.1 Thus, for optimal fishery
management to bhecome effective, exclusive jurisdiction would
tveically have to extend over vast ocean areas,; if not entire
oceans. Consecuently, fishery management should be carried out
at the international level. The 2))-mile neational zone concept
is inacdequate, since its coastal delinitation accordinq tc
naticnal borders creates “cormon onl“m;rOblems amiong neicgh-
boring states sharing resource stocks and since its seaward

\
delinitation to 200 riles leaves a jurisdictional vacuum for

e . c s - P . 2
highly micratory ang tiich Seas fisheries.

o)
(o]

nromote efficiency, a management agency rust have the richt
to control accesz and to allocate fishing rights. Access can
be controllesd! v three alternative methods: cuantitative
(limiting total catch, catch per boat, fishing seasons),
technrlogical (prescribing mesh sizes, boat size ané engine
power) , and fiscal (charging a user fee by levying a fee cor
"tax® on catch or canital and labor inputs) restrictions can

be imrosed on fishing. From an efficiency point cof view,

cuantitative or technological restrictions,; while widely

Thile relatively few srecies exhibit such extensive migratory
patterns, these species are often of high commercial value.
Important zmong Hich Seas stocks that alwavs remain cutside

national 20CG-mile zones are Antarctic species. such as krill,
which is & shrimp~like species with hich protein content.



practiced, are inappronriate instruments.1 Althouch such

methcds often succeed in reducing catch, theyv can only achieve
this result by restricting efficiency in harvesting. At best,
inefficiency and waste in the use of a resource are replaced

by inefficient use of factors of g:roduction.2 Other such
requlations have even failed to conserve the resource, adding

one kind of inefficiency to another.3 In contrast to guantitative

and technological restrictions, fiscal measures would directly

raise rrivate fishing costs, rather than indirectly through .the

.For evaluations andé critigues of alternative quantitative
and technological restrictions, see James A. Crutchfield,
“An JNconomic Evaluation of Alternative lMethods of Fishery
Reculatione®, 4 Journal of Law and Economics, October 1361,
pp. 131-141; Ralrh Turvevy, “Optimization and Subontimization

in Fishery Regulation®, 54 American Economic Review, March 1964
(7o, 2); »n. €4=76; Francis T. Christy, Jr.. "Property Richts

in the Yorld Gcean”, 15 Hotural Rescurces Journal, October 1975
(Ylo. 4), »n. £95-712. _ .

The lMarvland oyster regulation is a celebrated case in point:
There, access to oyster bedz is restricted by prohibiting
engines on boats. Obwviously, while harvesting takes more

(labor) effort and is slowed dowri, an expensive resource

(laber) is wasted. Ovstering is thus reduced by raising
harvestinag costs, not by inducing fishermen to internalize

social costs. See Christy, op.cit., at €99. For sirilar exanples,
see Jaries A. Crutchfield, "The larine ¥Fisheries:; A Problenm in
International Cooperation”, 54 American Economic Review,

itfay 12£4 (Uo. 3), at 207.

A frequently cited examrle is the imposition of total quotas
and season closures on vellowfin tuna by the Inter-American
Tropical Tuna Commission. These restrictions induced fisher-
men to invest in larger, faster boats so that they can maximize
their share of the quota during the limited season. From 1267
to 1873, hoat capacity increesed threefcld, while the season
was reduced from about nine to three months. See Christy,

=

op.cit, at 68% 1.



prohibition of efficient harvesting technicgues. The imposition
of a user charge in the amount of the economic rent would force
fishermen tc recduce their effort to the socially desirable
level, but would not restrict their choice in cgelecting least-
cocst harvesting techniques. Besides achieving efficiency in
resource use, user fees would vyield substantial revenues; anc
the economic rent collected by international fisheries agencies

could become an imnortant funding source for develovment

projectso1

FPor the implementation of a user fee system it ic sufficient

to pnrovide the manacement agency with fiscal authoritvy over the
fishery under its jurisdiction. Irn contrast to the immense
geographic dirension reguired fory an efficient manadgement
system, the functional contents of jurisdiction can be rather
narrowly confined. This should allay the fears of those whe
suspect that the establishment of jurisdiction over fisheries
coulc eventually impede other ocean uses and leal to & complete
dismissal of the "freedcn of the seas”™ as their governing

»rinciple,

Such a system could help to realize distributional objectives
of the "cormon heritage®-doctrine which is used ar the figure-
head in regulating other ocean uses, in particular sea-bed
mining. On this aspect, see Francis T. Christy, Jr., "Fisheries:
Common Property, Oren “ccess, and the Common Heritage®, in
Elisabeth liann Borgese, ed., Facem in Maribus, Dodd, Mean

and Company, liew York, 1¢72, at 201; Richard 1. Cooprer, “the
Oceans as a Source of Revenue., in Jagdish . Bhagwati, ed.,

“he bHew International Economic Order: The Lorth-Zcouth Debate,
The MIT Press, Cambridge, ifass., 1977, at 107.

¢

&




2. Fee managerent systens

Thile the necessity of a user charge on fishing is widely
accented in the economic literature, there are diverging

orinions on its nrecise form.1 In principle there are three
alternatives: fees or “"taxes”™ on the outrut (fish), the factor
inputs (boats, gear, labor) . or luirn-gurr charvegs such as licensc
fees,2 The choice arong these charges is, foremost, an adminis-
trative and empirical problen contingent on the availability cof
data. Vhile a tax on the vroduct . (or vclume of catch) may in
most cases he easier to administex than a3 tex on factor use3;

the data recuirei:ents are probahly too formidable for the ex ance
determination of anv optimal tax rate or user fee. For such a
determination; the taxing authority would not only have Lo nossess
biclogical ﬁata45 but also informétion on the cost structure of

s os 5
fishing.

~

Rather than cetting tax rates, fishery cormniissions could auction
fishinc rpernits to the highest bhidders. Undexr this alternative

anpreoach, thes maenagement agency would determine the number of

On the use of alternative tax irstruments., see .. Brown.
"En Optimal Procram for 'fanaging Common Pronerty Resources
with Convgestion Externalities,” 42 Journal of Tolitical
Econory, Januarv/Febhruary 1374 (ilc. 1). ng. 1€3-175, Clark,
on. cit. at 11€-127; Smith, opn., cit., at 194 L.

ro

Licenses may carry stipulations srtecifyinc total allowable
catch, area, and duration.

See Clark, op. cit., at 117.

e

Such as on the stoclk's gize, age structure, reproduction rate.
ana its interdependence with other srecies within anrn eccsystém,

(6]

In narticular, thes setting of ortimal tax rates would recuirsz
knowledze of the harvesting cost schelules of individual
fisherrean and of the social cost zlemente. -



licenses to he offered and wouldl let competitive bhidding
determine the user charge as the nrice cf such licenses.1
2uctions are attractive for several reasons: in contrast ko tne
acdvance determination of user charges, the management authority
(as the auctioneer) does not have to know the cost schedules

of individual fisherzr.fm,2 Furthermore, auctions would Fration®
access to fisheries according to efficiency criteria, as opposal
tc rolitical considerations,3 The ost efficient fishermen, i.c.
those incurring the lowest harvesting costs, would tend to be
the successful bidders. Their kLids would reflect the “economic

hetween harvesting costs and market price.

rent”, the difference

Fichermen are therebv forced to ray for the social cozts they
A

impose on themselves and otherz ; and¢ the rent would accrue to

1 The fiszhing licengses, giving their holders exclusive, but
limited richts. could be defined according to alterrative
criteria: geocraphic, guantitative (maxinum catch or guota) ;
time limits. or even technoloqlcug restrlctlonc {such as on

esh size), could bhe imnosed.

“ ”dlle the licensing authority must know and Jetermine the

“correct? (or ortimal) level of total catch and issue a nurber
of licenses accecrdingly, such direct cuantitative control over
the nuitber of licenses and their stipulations may turn out te
be an added advantace in preventing “overfishing catastrophes .

3 E.g., equal -uotas to inividual fizhermen, discrimination
according to nationality, or alleocation of guotas accor:iiing tc
histerical catch.

A

Cn the other hand, auctions alcne cannct cuarantee that ontimalit
in resource use will be achieved, i.=2., that the full rent will L
charged. First, the authority wculd have to rnossess the necaessary
biological and economic data to determine the “correct® number

cf licenses to be sold. Secondly, perfect competition amony
fishermen and rerfect information on the value of a fishery (or
of individual licenses) is recuired. i/hile the information
requirement will be difficult tc satisfy,. such imperfections
cannot serve as arguments acgainst aucticns and in favor of otl
feehanzgemant systems, for which such information is also noce
At the same time, this is an arcwaent in favor cf governuent
sponsored research on 1sher1<s, the results of wwhich should
be openly ;,sserlnut@- to facilitate the determinetion of the
licenses® “correct” =markst value in the bidding process.




the public, rather than to individuals. Thus, the distribution:z.l
implications of private ownershir of fishing grounds are avoida..
without affecting the private ownershir of fishing capital. In
comparison to other fee systems, the tranceition from the nast
cguota regulation system to a hidling cystem does not recuire
massive administrative change. In the wast, cuotas and cuantita-
tive restrictions have heen recomwmended by various

. s 1 . a s s .
commissicns. TRather than recommending nen-kinding quotas, these

corraissions would have to become the sole authorities for deter-

mining the number c¢f licenses to he sold in auctiong., Additiono’
institutionzl changes woul:' involve enforcement and dispute

settlement procedures.

3. Costs and bhenefits of ontimal fishery . mnanagewent

Tc be worthwhile, ontimal fishery meanacement must yviédrxd positive

1

net henefits. Gross henefits from efficient rescurce use congist
of the amount of social cost presently ignored oxr, alternatively,
the potential savings in resources that are wasted under a non-
exclusive access system. Costs, cn the other hand, arise in
negotiating,; instituticnalizing, and enforcing optinal management.
To avoid new resource waste, thege costs nust be at a nminimun

1

and must be outweiched kv gross benefits,

There are but a few emnirical stulies on the extent 0of resource
waste inherent in oren-access fishing., Tyrically, thess studies

have addressed individual fishing regicns or snecieg, and there

Tor an overview anc critigue of fisheries commissicns,; see
RAidicer Veolfrun, "“Die Fischerei auf iLioher See”, 38 Zeitschri
fir auslZndisches “ffentliches Recht und vdlkerrecht, 1273
(tio. 3-4). at 674 f££,




are only rough estimates on the world-wide scale of resource
waste. But nc matfer how scattered the evidence is, there is

wice agreerent that efficiency in fishing would entail substantial
Lenefits. One world-wice estimate was derived by Cooper on ti
basié cf various studiec on tlortheast Atlantic and U.S. fisheries;
he estimated that the scale of inefficiency (ir terms of excess
resource cost) exceeds 25 per cent for 6O per cent of the world's
misheries,1 On this scale, the aﬁnual resource waste would amount

. 2
to more than two billion dollars.

Cooper arcguers that rotential rents are even hicher than the
estimate of resource waste. since the latter only captures the

cost of overfishing. It <oes not include other potential benefits

of efficient resource managemrment, such as those from improvementz
of harvesting technicues and “investment® in the resource by

aquaculture or “nruning®, and other imnrovements in the resource

. 3 T
environment.” Under open~access conditions,

14

such investments, if

! Cf.Cooper;op.cit.,at 108 ff.Coopexr’s estimete is for 1975, and the
hase estimates on resource cost are for years hetween 1265 and
1971. Excess resource cost is defined as the difference between
vields (e.g., catch per hoat—-days) in the present period (i.e.,
a year between 1965 and 1371) and a previous refercnce period,
¢uring which the fisherv was not consilered as "coverfished®.

2 Cn a 19275 basis. Cooper, at 11C, erphasizes that this is a
conservative estimate. To illustrate the dimension of hig
estimates he compares this amount with annual disbursements
by the World Bank, which were helcw this estimate.

3

Salmeon is a tyrpical example of a stock that needs pruning;
seeClive ZGouthey. "Policy Pregcrirtions in Econoinic todels,
The Case of the Tisherv™, 20 Jcurnal of Political Zconomy,
1272 (io. 4), pp. 762-775. Other investment examples include
fich lacdders on cdams, hatcheries, pollution contrcl devices:

r

see Christy, “"risheries: Comaon Trorerty, ...  at 1923.




not absent alteogether, will remain at sub-optimal ievels, since,
arain, the investor has no cquarantee of appropriation of the

returns.

Studies by Lell and Christy c¢ive further suppert to Coorer's
1 . . - -
results. Christy estimates the annual rent for the U.5. 200-mile
2 .
zones at 300 million dollars.” For the world as a whole, Rell
estimated poténtial catch at 103 million tons for 1573, a figure
- 3 . 4
about 50 per cent above the actual volunme.” At constant nricss’™;

the difference between actual ard potentiazl catch would amount

-
to a revenue increase of slichtlvy less than 1C billion dollars.”

Frederick 7. Bell, “TTorld-wide ILconomic Aspects of Extended
Fisheries Jurisdiction !Management”, in Lee G. &inderson, ed.,
Eceonomic Asnects of Txtended Tisheries Juriscdiction,; Ann Arbor,
¥ich., 1977. at 15; Franciz %'. Christyv. "Limited Access Systems
and the Fishery Conservation and lianacement Act of 1¢75," in
Lee <. Ancerson, op. cit., mr. 141-=156.

2 id., at 146.

Gell, at 15. The velume for 1973 was 67.7 million tons; for
comparison, 1277 volume amountes to 73.5 millicn tons. CE.
Eurostat, Statistisches Amt cder Eurondischen CGemeinschaften,
Fischerei. ¥dnge nach Fangoebhietan 1368-1277, Luxerburd,
lovember 1278, at 27,

Bell, at 14, estimates the weighted world urit value at ¢ 275
nexr tor.

The information content of this figure is only of gualitative
importance,; since there is nc information on average harvesting
cocts at the increased potential volume and on expected prices.
It can he conjectured that average costs ynder.efficient
harvesting will be considerably below nresent levels, so that
total harvesting costs might not exceed their present level.

In thig case, 2ll of the indicated revenue would accrue as
rent,



At present, the cost of an optiral manacement regime cannot
ke assessed with accuracy. There are neither regional, let
alone world-wide estimates. The only available reference roinrts
are the experiences of those countries that have introduced
limited access systers within their national 200-mile zones.1
One such calculation has been made in the context of the U.S.
Tishery Conservation and Management Act of 197625 which established
the 7.S. 2C0—-mile zone. The cost estinates for enforcement and
control of the U.S. zone are centered at ¢ 100 million.3 In
comparison with rent estirates of ¥ 300 million per year for

A

the U.8. fisheries ., the potential net henefits imply substantial

welfare gains frorm optimal fishery management.

Finally, minimum cost considerations should determine the precise
institutional format of fishery nmanagement and the division of
labor between national and international acencies. Althouch the
manacement of most (shared) fisheries requires ar international

approach, this does not imply the necessity of centralized

One important feature typical for these arrangements is the
Ziscrinmination or even nrohibition cf fishing activity by
foreignr nationals. The protectionist nature of these arrance-
rents results in lower henefits and hicher costs than ontimal
management regimes, since exclusion of efficient foreign
fishermen implies that the harvest may not be taken at minimum
cost: furtherrmore, exclusion requires expenditures for policing.
Therefore, benefit-cost calculations for 200-mile zones provide
a lower bound to the gross benefits and an urner bound to the
costes arising uncder oprtimal manacenrent.

Public Law 24-265 was eracted on Anrxil 13, 1876.

See U.S. Congress, 200-Mile Figheries FZone and Joint Ventures,
Hearings Zefore the Subcommittee on Fisheunies and 7ildlife
Conserxrvation, 24th Congress, First Session; Serial iio. %4-44,
7.2, Government Frinting Office, TJashington, D.C. 127¢, at

47 ££, Fell. or.cit., at 21, guotes an earlier study which

arrived at a cost estinate of ¥ 110 million per vear.

.e. , at 146.

See Christy, “"Limited Access Systeing



Iv,

international admirnistraticn and control over all aspects of
fishery managerent. Decentralized, or mixed international-
national management, in which only »olicy guidelines are
determined at the international level, but administration and
enforcenent are delecated tc national agencies, might be less

1 Enforcement

costly than a centralized international regime.
and contrcl recuire equinment that is alreacy available in

2
individual states and has non-fishery uses as well.” Furthermore.

effective contrcl cannot be carried out at sea alone; but may

require inspections in ports and within territorial waters.

EBEvaluation of the lew T'isheries Law

4

According to the Informal Composite HMecotiating Text (ICNT)

of the Third U.I!. Conference on the Law of the Sea, coastal
states shall have sovereign rights to explore, exploit and

manade the livinc and non—living resources within their exclusive
econonic zones of 200 nautical miles,3 This provision confirms,
codifies and unifies the rnumerous actions that have been taken
by individual coastal states, a majority of which already have

»

declared fishery or econowmic zones of 200 nm.” It is fair to

T nt . e . - . .
olfrum, on.cit,.,, at 663 £ Jistinguishes between functional and
strict international or national approaches,

"

ra

Cozst guaré¢ ecuirment and militaryv surveillance technigues are
major exa=irnles. Ahspects of enforcement are discussed in detail
hy Tobert i, Geldkerqg, “Ends and “ieans: The Dole of Enforcement
Analysis in International ¥isheries Regulation™,. i Knicht.
or.cit., pr. 123=-211.

Art. 56 ICHT,

Over JC coastal states already have declared 200-riile fishery
Or econoric zones.



“28 -

say that the exclusive zone ccncept has already gained substance
in customary international law and failure of UICLOS III would
not annihilate this concent of national control over coastal

-~

resources.

Since 3 to 20 % of the commercially exploited fish stocks fall
into the 200-nmile areas, the vast majoritv of fisheries will

for the first time,. he sukiect to jurisdiction, which, in
principle, allows implenentation of an efficiency oriented
policv. The negotiating text exyressly considers fee management”
systems as a regulatory Jevice at the disposal of coastal states.2
Monetheless, exvectations of a rmore prudent use of fisheries are
nrerature. & vessimistic ou :tlook is caused 'y three najor
characteristics of the ICii's 200-mile concept: First, as already
noted in Secticn III, the 200-nrile seaward delimitation of
fisheries juriscdiction leaves importaﬁti thouch few, srecies
subject to overexploitation under open access. Second, the
rarcelling out of jurisdiction to individual coastal states

violates the necessary condition of exclusivity in the majority

For evaluations ans critigues of the IC“Srn ancd the exzclusive zone
concenpt, see Thomas A. Clingan, Jr.; “The Changin¢ Global Patterns
of Fisheries Managenent.” 10 Lawver of the Awmericas, ¥inter 1978
(t70.3), pr. €38-635: Lothar Clindling, “Cie exklusive JlrtﬂCuaffS”
zone, " 2Z Zeitschrift filir ausliZndisches #ffentliches Recht und
V&lkerrecht, 12782 (Ho.3-4), pp.616-653: Zouhair A. ;ron;oly"The
Exclusive Fconomic Zone: 7 Criticgue of Contewrorary Law of the
Sea™, 2 Journal of Maritime Law and Commerce, July 1978, (Lic.4).
po.461-472. The economic imwlications of various management
avproaches nrovnosed at the ocutset of UXCLOS IIT are discussed

by Lee C¢. Anderson; "ZEconomic Rspects of Fisheries Utilization

in the Lavw of the Sexz Medctiaticns”, £an Dieco Law Review, Hay
1974 (lic.3) pp. 856-67%,

Art., 52, Para. 4 (a) ICIT. In contrast, a rajor deficiency of
the G.S, Fishery Conservation and famgement. Act of 1276 is the
prohibition of fees as instruments in llmltlng acceses. For an
evaluation of the UG.£. law. see Chricty, "Limited MNccess Systems...'

e



case of “"shared stocks”. Third, the contents of coastal state

jurisdiction are uneccessarily broad. Conflictin¢ and

i

econcinically as well as biologically detrimental policies will

be sanctioned under the new regime,

1. The national approach to fishery manadenment

-

The ICRT envisionz & rigid national apnroach to fishery manage-
ment. In reqgulating access to their 20D-mile zones, coastal states
shall follecw a two-step preocedure: they first determine total
allowahle catch (TAC)1, an?d then allocate this total among
domestic and foreian fishermen.2 The wanagement cuicelines
specified are.both vague andé conflicting, containing references

to hiclogical, ecclogical and economic facters as well as to
"special requirements”o3 Coastal states will enjoy a wide lati-
tude of judgement in interpretinc the management provisions

and will £ind no difficulty in justifving a fishery rolicy in

violation of biological and economic optimality criteria.

In the first stage determination of total allowable catch, the
Gominant, thouch not single and overriding management criterion
favored ky the ICLT is “Jlaszirmum Susteinable Yield, as gualified
1 : s o~ [de 4 2 s

by relevant environmental and economic factors®. Maxirmun

Sustainable VYield (8Y) 1is a purely partial, or =ingle-species

Art. 51 Zara. 1 ICiiT: "the coastal state shall determine the
allgwablie catch of the living resources in its exclusive
econonic zone,”®

2, -
rrt., 52

2 ICHT.
3 . o
Art. €1 Para. 3 ICHT,
A
fart. 61 Para. 3 ICUT,



concept oriented at that ¢rowth rate of a speciez which allows

the highest harvesting rate for an indefinite period of time.

The concept has been criticized bcth by econormists and biologists.
from an econoric point of view, "5V is an inepprepriate criterion,
since it totally ignores_economic factors such as fishing and

user cost.1 Trom a bhiolovical point of view, this sincle~gpecies
concept becomes meaningless, when ecoloyical interdependences
among various fish ponulations within an eccsystem are consiéered,
Such interrelations have cained in importance, since, with faw

expections,. selective fishing of individual siecies has become

o]

£

impossible with nmodernr f£ishing technoloqgv.”™ Fishery manadement

must therefore follow a system-wide, vather than selective or

partial apprcach &s represented by ESY,3

The irony is thet, at

a time vhen scientists are discarding the concept, i:8Y has become
farilar to dirlomats crasping for a ready—tco—use criterion.

Yet, after srelling out this cuestionaBle-: criterion, the ICHT
cuickly <dilutes its role as the supreme nmanagement guideline.
llon-acherence to MSY can be justified by anything falling under
the headins of "environmental and eccncomic factors®, “economic

P

needs® and “special reguirements’.  The intermingling oi these

notentially conflictine criteria in a sincle paragraph

Cf. Peterson and Fisher, or. cit., at 6%8. Y can widely
diverge from the economicazlly ontimal rate of use.

2
= Cf., Clark, op. cit.,at 302 =Zf.
3 . iy .
See fcHugh,; on. cit., at %G,
4

Art. 61 Para. 3 ICIT,



serves to justify politically rotivated fishery management,

" . . . . e . , L1
while paying lip—service to scientific consexrvation ecriteria.

The second-stage allocation of total allowanle catch among
acmestic anc foreign fisherren. as provided hy 2rt. 62, is

also fullv under the contrcl of the coastal state. Protective
an& discriminatory practices are sanctioned. Vithout regard for
the commnarative costs in fishing (relative efficiency of domestic
versus foreign fishermen), coastal states shall grant access

to foreign fishermen only to the extent that domestic harvesting
capacity falls short of total allowable catch,2 “ince the deter-~
mination of bhoth variables (T2C and capacity) is at the discre-
tion of the coastal state, it is possible not only to discriminate
adainst foreign fishermen but to exclude them entirely, simply

by defining cdomestic capracity at or above TAC°3 In addition to

its sanctionr of fishery protectionism, the ICHY allows the coastal

The same guestion arises in the context of other parts cf the
ICWT, for examnle in the nroposed techniques for limiting the
procuction of iranganese nodules fror: the seabew; see

wilfried Frewe, "Tiefseebergbau: Coldgrube, Yeifer Elefant oder
Trojanisches Fferd?”, Die eltwirtschaft, 1972 (Ueft 1), at 192.

“ Art. G2, Para. 2 ICWT. Xccess is given to other states, rather
than its nationals, and it is subject to "agreement or other
arrangements”. According to Para. 4, such aureemernts could bhe
ma’e contingent on the payment of fees or compensatory bargains
involving the transfer of fishing techinology, co-orerative
arrangerents such as jeint ventures, or the conduct cf
fisheries research.

"Capacity” can be neasured by econoriic or physical concepts,

and the ICHT dees not sugcest a definition. Some of the problems
of c¢efininm and measuring canacitv, along with succestions on
estiration,; are considered by Robert A. Siegel, Joseph J.Mueller,
and Frian J. Rothschili, A Linear :rogramming Anproach tc Deter-
mining HFarvesting Caracitv. A Multiple Srecie Fishery”,

77 Fisherv Eulletin, 1272 (no. 2), rp. £25-433,




state to imnose fiscal; quantitative, and technological

S s . o 1 . .
restrictions on foreicn fishing. These measures may be aprlied
in discretionary fashisn. Discrimination among fishermen according

2

to nationality is exnlicitly approved.”

2, Imnlications of the national zone concedt
a, Unshared stocks

Depending on the micratory patterns of individual stocks and the
length of & state’s coastline, some stocks may remain within the
"200-mile zone of an individual state over their ertire life cycle.
¥For these "unshared” stocks ccastal state jurisdiction is both
exclusive and universal, thus satisfyving important neccessary
corditions of an efficient pronerty rights structure. In principle,
it is conceivable that the new reginec lea::s to an optimal
management of these resources. since the broad coastal state
rights authorized by the ICHT include efficiency~oriented measures

3
such as fee manacement systems.

Art, 62 ZTara. 4 ICHT. YThile ficscal controls may he efficiency-
oriented, quantitative or technological restrictions will
unambicuously rerpetuate inefficiencies.

XS]

Art. 62 Para. 4 (L) allows cuota allocation according to
nationality.

Art. £2 Fara. 4 (a) allows "licensing of fisherrmen, fishing
vessels and ecuinment, including nayment of fees ané other
forms of remuneration”. Thile the intention of this provision
is orobably to allow discririnatory taxation of foreign
fishermen, the ICIIY, unlike the U.5. Fishery Conservation and
Hanagement Act of 1276, coes not (and cannot) prohibit taxation
of domestic fishermen.



!

But optimistic ewnectations are premature. First, only relatively
few stocks f£all intc the catecory of “single-~state jurisdiction”.
Secondly, the ICNT Joes not randate efficiency-oriented manage-
ment, but leaves it as an ontien to coastal states. Hational
rolicv objectives will therefore be decisive for the management
of unshered stocks. If cocastal states aim to maximize the econoric
value of their newly-acquired rights, they would, acting as the
sole owner, adont an efficiency-ocriented nolicy with a fee-
management systeﬁ.1 This would- require egual treatment of foreign
and comestic fishermen and allocation of fishing rights according
to comparative cost criteria., Obviously, rolitical considerations,
such as the demand by dorestic fishermen for preferential
treatment, may hinder cor delay the adontion of an efficiency-
oriented fee system,But, on the other hand, the prospect of
substantial tax revenues, which a fee system provides, may be

molitically pexsuasive arcument for an ontimal fisherv policy.

Most fish stocks exhibit migratory ‘ratterns that are not bounded
by the national zone of é single coastal state. Fish stocks will
by tyvpicaliv “shared® by two or rmore states, and in this c¢eneral
case national jurisdiction cannot nrovide an efficient property
rights structure. As noted above, ontirmal management of these

stockercalls for an international arproach.

On the assurption that individual states do not directly encage
in fishing, but allocate fishing richts te individual firms.

(3]

i’here else can economic activity be taxed with a siwultaneous
vain irn efficiencv?

Pl
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At the minimrum, international cooperation amnong individual states
is recuired, and national compliance with international cuidelines
would have to be maniatory to ensure unified manacement over

entire stccks or eccsystems. The ICHT, constrained by its rigidly
national approach, only oblices states to “seek to agree” on a
coordinated approach to the management of shared stocks.,1 In effect;

the surremacy of national control wnrevails.

(@1}

On an optimistic note, one might surmise that the prospect o
sharing the revenues regculting from an optimal fee management
system would induce affected states to agree on a common inter-
natioﬁal managenent approach. In 3rin¢iplep by negotiation a
second-best interrnational approach might evolve from the naticnal
zZone concept.2 The current experience, however, does not affirm
such expectations. States that already have established 200-mile

zones tend to take an extremre nationalistic rnosture and often re-

[

at least,

(4 4 main unwilling to agree on common managerment. So fa

e T e

«ﬂ’{@ national jurisdiction has exacerbated the potential for fisheries conflicts.

1 Art, 563 Para. 1 ICKE:. ... States shall seek either directly or
through appropnrbte subrecional or regional organizations to
agree upon the measures necessarv to co-ordinate and ensure the
conservation and development cf such stocks without prejudice
to the other provisions of this Fart of the nresent Convention.”

R

This anproach will alwave be inferior (or second-best) to the
direct establishment of the least cost international arproach,
since the negotiations estabklishing a comrmon management regime
on the basis of national jurisdiction will be costly in terms
oi actual effort and time lost. y

/ b
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Leading exarples are the crgeing disputes between the U.S. and
Canada and ketween the U.¥., and its Comnon i‘arket rcartrners over

liorth Sea fishing rights.

c. Highly migratory and iiigh Seas stocks

Since the ICHT estaklishes no jurisdiction over fisheries on the
Eigh S=zas (seaward of 20C miles frcr shore), those stocks occuring
cn the High Seas will, pertially at least. continue to be exploited
under onen access ceonditions. Into this category helong highlv
migratory species that can he foun: both inside and outside of
200-mile zones, and stocks that are only occurring on the High
ASeas, Examples for the latter are Antarctic species such as whales
and krill,; for the forrer. tunao1 ?or these stocks, the ICHY does
not even offer a partial improverent over the already existing .

4

regulations of High Seas fisheriesz.” In demanding that states,

f

whose naticnals are fishing these stocks, “shall co=-cnerate directly

or throuch arrropriate interrational organisetions” the ICHY

simply repeats and reaffirms the recorrendaticne contained in the

1958 Ceneva Convention on Tishing and Conservation of the Living

2

Resources of the Eigh Seas.” Such co-oneration has usually taken

the form of multilateral fishery commissiocns wh:ose authority has

s 4 . . . s s 4
been confined to recommend cuantitative restrictions.

1 ] . - . e oha . ' :
See fnnex I ICHT For a list cf highly micratory spnecies.

* fee the 1257 Ceneva Corventicn on Fishing and Conservation of the
Living Resources of the High Ceas, in U-DJoc A/Conf. 13/L.58,
United Hations Conferernce on the Law of the 8Sea, (ffcial ecords,
Vel. 2. . 132 = 141,

3 - - . , e .

Art. 1. Para. 2 of tre 1957 Teneva Cecnvention is identical to
Art, 117 ITHY in sprecifving that "All States have tihe duty to
adort, cr tC co-orerate with other States®.

4

See "olfrur, op. cit,., at 74 £, for an evaluation of recional
and snmeciez oriented fisherv organisaticns.



Aside from the inefficiencies generated by purely gquantitative
controls, these regulation efiforts have, in zeneral, proven to

be ineffective, since the corrmicsions® recormendations ustcally
cannot take effect without euplicit or tacit approval hy the
individual member states. Thus. conservaticn effeorts are &iluted
by considerations of nolitical practicability; and the recommenda-
‘tions ¢o not reflect biclogical or econonic optinality criteria,
but the lowest conmon denominater cf the diverging interests of

individual states.

a. Anadromous and catadromous srecies

Anadromous and catadromous species are special cases of highly
migratory stocks,;and their treatment in the ICHT (frts. 66 and
67) is interesting asg it hints at a rossible solution to bilateral
and multilateral fishery conflicts. Anadromous: species spawn

their lives in

h

and originate in fresh waters, but spend most ¢

¥

the oceans; calmon ig the major example. Catadrorous swpecies

! o
i 7

on
the other hand, sriwn irn the - oceans,; but spend most of their
lives in fresh waters; eels are the major examnle. In both cases,
the "hest state® has a special interest in their managerment and
conservation, since Optimai resource use cften requires invest-

ments,; such as fish ladders on dams and hatcheries.



In the case of anadromous and catadromous stocks, as compared
to other hichly migratory smecies, the provision of proper

invesiment incentives to heost stategs is an additional and crucial

- 1 5
task of fishery management. In practice, such rewards can be

!

effectuated by financial comrensation to he paid by non-host

states (as heneficiaries) or by allocation rules which give host
states preferential treetment in fishing these stocks. One prossible
allocation rule is the partial or complete abstention from

fishing by non-hcst states.

The treatment of anadromous and catadromous stocks in the ICKT

ot

s a first ster towards general adortion of the “doctrine of
abstention®., The ICI'T gives partial recocnition tc the special
host-state interests and the need¢ cf appropriability of the
returns from investments in the resource. It does sc by granting
host states a rrimary role in managing these stocksz, anc¢ it
postulates that fishinc¢ for these stocks should orly ke conducteé

within the 200-mile zones of host states.3 zut unfortunately, the

1 . . . -
In thedry, the adeguate incentive would have to assure host
states of the amnrorriakility of investment returns.

2

For anadromous species; states of oricin "have the primary
interest in and responsibility for such stocks®™, (Art. 66,
Fara.1) and “shall ensure their conservation by the establish-
ment of appronriate regulatory measures”. (Art. 5% Fara. 2).

Por catadromous species, host states “have the respongibility
for the management of these swecies®. (Art. €7. Para. 1).

Tor anadromous stocks, this postulate of restricting fishing to
the host state’s 200-mile zone is diluted by the clause "exept
in cases were this nrovision would result in economic i
dislocation for a State other than the State of origin®.

(Axrt. 66 2ara. 3(2)).



doctrine of abhstention iz conly partially accented: host states
are not grantecd exclusive jurisdiction and they are not
designated as the sole marager of these ztocks., being only

, . . 1 ; R
accentecd as rrimug inter pares. Furtherrore, the ICET coes

not contain coﬁfensation recharisms, which are indaisrensable

for the ceornliance of excluded parties.z In conseguence, it can
offer only little, if any, irnminent irprovement in the use of
these stocks. Wonetheless, the provisions on anadromous anc
catadromous stock may be 07 a norm-creating value. as they suggest
the doctrine of abstention as a vossible solution technizue to

conilicts over shared stocks.

3. Models of conflict scolution

That the doctrine oi abisternticon has merit as a solution

technicgue to fishery conflicts is illustrated hy the first inter-
national conservation agreerient con living marine resources,

the 1211 conventicn on fur seals in the iicrth Pacific, which

was concluded hetween the United ¥inagcdorm (later Canada), Jarpan,
the Soviet Union, anc the United States. The doctrine cf

abstention is central to this agreement which prohibits the

1 - - o ;
In the case of anadrowous stocks, establishment of wAC ky the
host state recuires rrior consultation with other states. Sec
Art. €6 Tara. 2.

o]

Incirectlv, compensation is sugCested, though not prescribed.
FTor examrle. states sharingy investment expenditures for
anadromous stocks shall re ¢iven special consideration by the
State of oricin in the harvesting of stocks originating in
its rivers®., Art. & Rara. 3 (c).



exnloitation of fur seals in £he cren seas and restricte
harvesting to the Soviet and U.S. hreeding islancs. Canada and
Japarn, in turn, are to be comrensated for theirAabstentiqn fromw
nelacgic harvestinq,1 T“he a¢reerment has two imnortant features,
wnich account for its longevity. First, it addresses efficiency
issues by granting exclusive jurisdiction and restricting har-

' “

vesting tc the minimur-cost locations.” Second, the agreement

addresses euitv issues hy the comoensation of excluded parties.

For pocssible solution technicues one might also look to the
nurrerous adgreerents on oil and cas pools extending bevond

national frontiers‘.3 Invarianhly, these anreements aim at preventing
the wasteful comrpetitive over-exnloitation of comron dencsits.

The agreements either iirectlv stirulate the unitized exrloitation
of a comion derosit, i1.e., a sole manadgement solution by desig-
naticn of a gingle orerator or concesszionaire; or, alternatively,

thev vrovide for variocus formes of joint decision-makinc and

opreration, which, in effect, sirulate the efficient solution of

Canada and¢ Jaran receive f£ifteen per cent of the relts. tee
Christy, "Fisheries: Cowmon Property, ... . at 132. The princigle
of akhstention also underlies the 1351 agreement hbetween the U.C.,
Canada and Jaran on the establishrent of the International ilorth
Pacific Tisheries Cormissicon (INPFC). Under this agreement.

Jaran ahstains from fighing for salwmon,; herring anc halibut

east of the 175° ¥ meridian. See Firoshi Easshara anc williar
Durke, liorth Pacific Fisheries :‘anaceument, Resources for the

Future, “ashington, D.C., 1972, at 34,

-

“ Harvestirc on the oren seas is far more costly than on land.
Furtherrore, the harvesting of pregnant calves can bhe avoided
if harvestinc is restricted to the bhreeding islands.

3

See Fainer Laconi, “"0Oil and Zas Deposite Across Hational
TFrontiers,” 73 Yhe Arerican Journal of International Law,
April 13872 (¥c. 2), pr. 215-243.
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unitized exploitatiorn. In thcese cases, in which distributional
issues are not directly solved by the asreec-—-unon mehtods of
exploitation, the agreements contair additicnal —rovisicne for

. o 2 . . -
the sharing of doint proceeds.” Thus, eguity anc efficiency

izsues are, 2vain, simultaneously resocolved hy these agreerents.

It should nct cone as & surnrise that the exrp 101 tation of
corron 0il and ©as derosite anc Pacific fur seals iz already
regulated v irternaticnel adreerents. Yiiese cases sunnort one
of the centrel rremises oY this waper- rernoval of the ojen-
access condition iswWerrantes when the bhenefits cof limited

(cr reaulated) access outhweigh the costs of establishing and

enforcinc an efficiency~oriented recime. In koth cases, fur

seals ancd ©0il and gas rools. the berefits from efificient ranace-

inent are obviouslw high; arni the costs of retulatin. eccess were

low, since Acrzerent amon? only 2w states was recuired and since,

. . ; - K R
in the ca2se of 0il and c¢as, the rescurce is nct fucgitive.” Titn

e v

*aﬂorl, id. at 222 £f.,, cefires four catercries of agreerents-
(1) “geclogical cooveratior® with vroduction limitation via
erchanges of infornaticn and consultation; (2) 7ldcint ozerations
by beth warties (cor their concessionaires): (2) unitized
exploitation with a sincle operator: (4) functionally limited
condominiumy with a joint cormigsion reculating rrodfuction.
Laconi reasons that “the existence of an extensive and virtually
unilorm practice ... =2y he a2 sten in the erergence of a
custoxary rule of international law thet would require states
to coonerate in the r*“lovat1o: and exnloitation of corinon
dercsits of liruid winerale.¥ (id. at 233).

7

(0]

Tor examnrle, 1f "each ;arty receives a share of the total
nroructlcn irn rropertion to the amount ¢f reserves in its
territorv® (id.. at 223), distributional issues are solved

Lv the rroduction ferruuia chosen.

wost cil and gas acreenents involve only two states. Trilateral
agreements are rare. Murtherwore. there is noe threat of new
entrants,; cuch as in the caze of iich seas fisheries, since
exclusive jurisdiction has heen establisned.



the increasing bhenefit-cost ratic of limited access to
fisheries, it may onlv bhe a ratter of time until efficiercy-
orientead acreerments will e concluded, Vet it is tragic that
the ICuY, riding the waves of a new fisherv nationalisr, fails
to strictly mandate international managemernt acreen.ents: and
it rerains ironic that the first internaticnal acreenient on
he corgervation of marine resources haz offered a solution
technicue which is far surericr to any subszecuent attempts at

fishery resulation.

V. Summarv ani 2utlcol

Bfficiencv in resource use requires exclusive. universal. and
transferalle proprerty richts. In the nast; the concert of thie

"freedor 0of fighin

-

5" hag irrlied a viclation of these necessary

conditions, esnecially that of exclusivity. Under open,. competitive

access, intividual fishermen are offered no incentive for con-
sifering the social costs that thev irmose on others and future
aenerations. Instead of maxinizing the nresent value of resource
use, lack of apororriability of future oprortunities leads them
to maxirize current rrofite. which calls for the econcrically

nost ranid rate of derletior and a dissiration of the economic

rent inherent in fichinz.



Applied to the living resources of the oceans, the economic
theory of property rights requires the establishment. of
exclusive fishery jurisdiction. The geographic extension of
jurisdiction is conditioned by the wide-ranging migratory
patterns of stocks and the need to manage them as a unit. Since
private ownership over vast ocean areas is ruled out, an inter-
national management agency is necessary. The agency, acting as
the sole manager/custodian must have the authority to control
access to fisheries on the basis of biological and economic
optimality criteria. Efficiency under this system requires the
imposition of user charges on fishing and the control of access
on a non-discriminatory basis; in practice, this can be achieved
by selling fishing permits at open auctions. The resulting
revenues would reflect the ecconomic value of the fishing grounds,
and their collection and disbursement by an international agency
could give substantive meaniné to the distributive notions of

the "common heritage” doctrine.

The 200-mile zone concept fails to provide an adequate assign-

ment of property rights. The allotment of jurisdiction according

to national zones creates oveflapping rights, and their seaward
delimitation to 200 miles ieaves important stocks subject to
continued open-access exploitation. Furthermore, the contents

of coastal state rights extend beyond those measures (user charges
on a non-discriminatory basis) necessary for efficient management.
Furthermore, the negotiating text of UNCLOS III explicitly sanctions

discriminatory and inefficiency=-perpetuating fishery policies.



In spite of these sefious defects, the new Law of the Sea contains
some hopeful aspects. First, "unshared stocks® with migratory
patterns fully enclosed by individual 200-mile zones can, in
principle, be managed efficiently. Second, the creation of juris-
diction, albeit in an imperfect manner, over internationally
"shared stocks®", may induce coastal states to co-operate in the
management of these shared fisheries, since maximum benefits can
only be achieved under unitary management. Such co-operative
agreements would have to address efficiency and equity aspects.
Efficiency aspects can be solved either by common international
management or by application of the "doctrine of abstention".
Equity considerations require a formular for sharing net revenues.
In principle, conflict solution should be possible, since efficient
fishery management is a positive-sum game with efficiency gains
outweighing distributive losses.1 But internatcional co-operative
agreements cause negotiation and enforcement cosﬁs and they also
face the political obstacles of a new fishery nationalism. Thus,
it remains to be seen whether or not the national zone concept can

evolve into a second-best solution to fishery management.

! Thus, non-participants or excluded parties can be adequately

compensated. This does, however, not imply that the present or
future legal regime results in the "just®” distribution of benefits
which should therefore be upheld under any future system. Indeed,

open access has resulted in a very skewed distribution of benefits
with those nations that possess modern fishing fleets garnering
the major share. On the other hand, the national zone concept
redistributes potential benefits according to geographic criteria.
The point made here is that distributional aspects cannot serve

as arguments against efficient management, since the distribu-
tional outcomes of inefficient property rights assignments (open
access or national zones) can be duplicated by compensation,

after which some net benefits would still be left over.



