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The Magnuson Fisheries Conservation and Management Act:

An Feoncmic hessessment of the Pirst 10 Years

The Magruscon Fisheries Conservation and Management Act (MFCOMA) was enacted
in 1976 and implemented in 1877. In an analysis of data collected by the
Naticnal Marine Fisheries Sexvice (NMFS) one chserves a significant increase in
the landings of fish and shellfish and in nominal and real exvessel revemue.
The present value of net variable revenues for the 1968~1978 pericd was
estimated at $1.1 billion as compared to $3.8 billion for the 1977-1985 period.
The increaze in net revernes, however, appears to be declining dus to the
increase in the mmber of vessels intheUS.. damestic flaet. The time path
for net revernes suggests that the industry toward a new (purely
damestic} @p&m socess equllibrium mmm mvemle eguals mst arg the imputed
value of the resource is dyriven to zero {rent dlssipatim) It is well known
that open access results in welfare losses to both consumers and the fishing
irdustry. If these welfare lcsses are to be avos,d;m the aeight regional .
managemant orrncils and the Departmend m.zst adopt ps:alicn.es which
will reduce vield In the short run (thereby allawmq stocks to increase) amd
efficiently harvest optimm viald in the 1eng nmn. Trensfersble quotas for
single species fishevies and transferable effort @ﬁtas {rights) in
miltispecies fisheries ave attractive because they encourage efficient (least

cost) harvest and afford flexibility in a world where the stocks of individual
species are subject to fluctuation.




Assasameﬁt of the First 10 Years

. o o introducing et
immediately vestore fish stocds off cur coasts, nor will it
necessarily inject new vigor into oux fishing industry.

The ability to restrict foreign vessels from fighing off
our coasts will be only a stopgap weasure if proper
management of rational boats is lacking. Extended
jurisdiction authority is an lwportant first step, but it
will be meaningless unless proper fishery management is
instituted...

tended jurisdiction by itself will not

The above cpinieon was offered by ILee Anderson

introduction to the volume Economic Twpacts of Fisheries Jurisdiction

(Arm Arbor Science, 1877, p. v.). The objective of this paper is to make an
assessment of the economic performance of the U.S. fishing industry in the ten
years since the passage of the Magruson Fisheries Conservation and Management
Act (MFOMA). Has the law increased net benefits for the U.S. fishing industry
above what they would have been? Have the stocks of lfish and shellfish within
the fishery conservation zone (FCZ) 'reccvered frem the low levels induced by
U.8. and foreign cvarfishing? Do the management policies currently employed
under the MFCMA contributs to effective future management or has "Anderson's
Prophecy” come to pass?

1n the next section we will briefly review the factors which led to the
passage of the MFOMA and the management institutions and procedures which were
created or evolved under that act. In the second section the static and
dynamic theory of open access is reviewed. This theory provides a useful

conceptual framework to evaluate what has happenad

and what is likely to happen

under the MFCMA, as currently in force.
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In the third section we assarble data to try to determine what has
happenad to the U.S. fishing industry
The data suggest (1) that the MFOMA resulted in a significant increase in

e of the MFCOMA 1n 1976.

landings and net reverues for the U.8. fishing industyry during the seven-year
period 1977-1983, (2) that net revemies, however

, are declining and that the-

industry and rescurces on which it is besed appear headed toward a second (but

now purely domestic) open access eguilibrium and (3) that current management
policies are ineffective in limiting catch to a target yield and in contrelling
the entry of vessels or the level of fishing

In the final section we offer recommendations for new policies to manage

sirgle and multispecies fisheries which have the potential to encourage
efficient (least cost) harvest and to maintain stocks of fish and shellfish at

levels producing positive net benefits to the industry and soclety at large.

bt Bolicies

During the 1960's and early 1970's it became evident that the U.S.
commercial fishing industry had gone into serious decline in terms of
histmrlﬁal landings

Much of the blame for this state of affairs was placed on the distant water

fleets of foreign countries. ILarge, modern trawlers and factory vessels, often

subsidized by forelgn govermments, were accused

overharvesting the fish and shellfish reswrrces that had traditionally

supported the smaller nearshore vessels that comprised the U.8. Flest.

exmaticnal menagement crganizations (such as the International Conmission

for the Northwest Atlantic Fisherles~-IQBF) were often viewed ss ineffective,

thought to exist. (Under open

and a situation of de facto cpeh &C
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access there is no regulation of effort or catch and individual vessels are

helpless to effect conservation measures which might lead to increased

ard ultimately larger yields}.
The intense conpetition for fish and shellfish was not limited to the
nearshore waters of the U.S. coast.

ral South American comntries had
unilaterally extended their territorial waters 200 miles seaward from their
coastlines in an attempt to restrict access to tuna and anchovy resources.
Congressmen from coastal statesmremﬁeriﬁcmsedpressure in the early
1970's to write and enact legislation which would provide exclusive harvest

rights to U.S. vessels over a coamparable coastal zone. While the United

Nations had convened conferences on the law of the sea (UNCIOS) in 1958, 1960
and 1973, progress was painfully slow and the rate of “enclosure” continued to
accelerate on a unilateral (country-by-coumntry) basis. |

On April 13th, 1976 President Ford signed into law the Fishery

Conservation and Management Act (later amended to the Magnuson Fishery

Conservation and Management Act in recoagnition of the important contributions

by former U.S. Senator Warren Magmison in the drafting and enactment process).

As amended, the law (PL 94-265) provides for exclusive federal management of
all fié.hery resources (except migratory spe_cies of tuna and whales) within a
fishery conservation zone (FCZ) extending from three nautical miles mtwa.rd to
200 nautical miles from shore. (The FCZ has been modified off the coasts of
Texas, Puerto Rico, the gulf side of Florida and in the Gulf of Maine where the
bourdary line between Canada and the U.S. was recently arbitrated by the World
court) .

Eicht regional Fishery Management Councils were created and charged with

the task of preparing management plans for the species of commercial or
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recreational importance in thelr region. After a council develops a fishery
management plan (FMP), covering both domestic and possibly foﬁ:eign fishing, it
is submitted to the Secretary of Commerce for approval and implementation. The
may develop a preliminary fishery management plan (FMP)
which covers only foreign fishing in the FCZ, or, if a council fails to produce

smtary Qf Coimnarte

a FMP in a timely fashion, the secretary is empowes

poth domestic and foreign fishing.
Foreign fishing in the U.8. FCZ is pexmitted if the U.S. domestic fleet is

unable or wrinterested in harvesting the optimm yield (OY) for a particular.

spacies. In cooperation with U.8. Department epariment of

2 can negotiate with an interested foreign comtry a Governing
Trternational Fishery Agreement (GIFA) for that portion of OY that will not be
harvested by U.S. vessels. Aftsr approval by the president it is seﬁt to

Congress for veview. If no chjections are rais@by congressi

the affﬁed-cmstal states, the foreign country

may then apply for a permit
for each vessel that will be fishing

FCZ (the latter situation would occur wider a oint venture®).

Varicus fees are collected from foreign countries operating in the FCI.
 There is an application fee for each fomign vessel fishing or recelving fish

‘harged for foreign vessels actually engaged in

fishing based on the amount of a =murplus species actually caught. A surcharge
_feehasbeendmedinthepastt@capitalizeafunﬁmichcanbeus@to

an whe suffers damage to a vessel or gear from foreign

fee is charged to cover the

vessels operating in the FCZ. Finally, an cbserver
cugh U.8. nationals acting as observers

cost of monitoring foreign f£ishing the

erboard foreign vessels.



by the Secreta:

ofmerwarﬁthegavemrsof?heooastalstat%withintm

region. Appointments are made so that the council has represent

fishing industry, processors, sportfishing asscciastions and other concernsd

(and politically influential) groups. Fach council has a small staff headed by

an execative director. The council can contract for studies of the industry or
resomces in their region and will also draw on the expertis: of a scientific
committee in developing a FMP. Two Or more councils way work together in
developing a plan for a species that migrates or is harvested in more than one
region. After development a FMP is subject to public review and camments are
taken in writing or at public hearings.

To date, the FMP's have relied on a variety of management policies
including armual quotas, gquarterly quotas, trip quotas, closed areas, size
1imits and net mesh size in an effort to restrict catch to an amount less than
or equal to optimm yield. Optimm yield is that rate of harvest that "(1)
will provide the greatest overall benefit to the United States, with particular
reference to food production and recreational opportunities, and (2) is

prescribed as such on the basis of maximm sustainable yield from such fishery

as modified by any relevant ecological, economic, or gocial factors". The
second clause seems to have gulded the deliberatims of most councils in
determining OY, although the precise influence of the relevant ecological,.
economic and social factors is difficult to identify, ex~post.

As of Jamary 1st, 1986 there were 25 fisheries being managed under FMP's
ard 7 being managed under PMP's. Hany of earliei: FMP's have been amended since
im.tial implementation as a result of unanticipatad changes in the resource

stock or industry. A detailed assessment of the success or failure of each AP



shellfish, exvessel revenue, mmber of registered vessels and variable cost.

Before examining the data it will be helpful to review the economi

CPEn acoass,

between U.8. and foreign flag fishing vessels had reduced offshore stocks of
fish and shellfish to levels vhere the exvessel revemies received by fishermen

ymptomatic of open

qulated and vessels enter the fishery

(or existing vessels increass fishing effort) until net reverue is driven to
Zero.

The tendency of a comon property fishery to evolve toward an opeh access

(zero profit) equilibrium was first discussed by Gorden (1954). Gordeon

raferred to this process as one of "vent dissipation” because the resource

harvested to a level vhere competitive vessels, only covering the coets of

fishirg, would be unable to pay for the right of access. If the rescurce

owned (by a private individual or by a goverrment

agency acting on behalf of
its citizens), it would charge f£ishermen
2 stook.

some portion of the resourc
resource has value egqual to the
open access, however, the dissipation of vents implies that the resource nhas
been econcmically overfished to the point where it can earn no rent and is thus
worthless.
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It can be shown that cpen access aquiﬁ.ibrimisrmmwtiml, There will

be too mary vessels chasing too few fish. Ifhm%mﬂdbemtrictedam

ensate (ouy out) the vessels who

left the fishery and still have mney {rent) left over.

g 258 22 5

The analysis by Gordon was

ially & static or equilibrium analysis.

ented as a system of two
differential eguations.

 time ¢, and E the level of fishing effort. The resourca is presumed to exhibit
net growth without fishing according ‘to the function F(X). The rate of harvest
(£ishing mortality) is given by the production function H(X,E). Thus, the rate
of change in blomass is given by the differential equation

X = F(X) = H(X,E) | (1)

The change in effort (perhaps med sured by vessels, vessel-days, OF net-
hours) is presumed to depend on the ievel of net revernes (profit rate). In
particular, if net revenues are positive effort will expard, while if net
revemies are negative effort will contract. Suppose the price per pourd for a
ton of fish at the dock (that ig, the exvessel price) is given by p vhile the

cost of effort is given by K. Then, since H(X,E) rem esents the rate of

harvest, pH(X,E) represents exvessel revenue, while kE represents cost. The
rate of change in effort might be described by the differential equation

E = n{pH(X,E) - XE] (2)
where n>0 is 2 "stiffness® parameter indicating the response of effort to net
reverme. Taken together, equations (1) and (2} mrise a mndlnmslonal

(planer) non-linear dynamical system. If p, k and ail cther parameters are

s and the identification and stability

analysis of stationary states might be accomplished by phase plane analysis.
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For a general system similar to equations (1) and (2), Smith (1968) noted
the possibility of muiltiple egquilibria, some stable and scome unstable. Cpen
access extinction was a pessibility if it were profitable to expand effort at
low stock levels or if vessels did not leave an umprofitable fishery rapidly
encugh.

Consider the Gordon-Schaefer model {Clark 1976, p. 203 and 1985 p. 18)
where

X

b

r¥(1-¥/K) - QB (3)
n{pgE - KE) o {4)
The net growth function is thus F(X) = rX(1-3/K) which is the logistic function

‘vmereristheintrmsicmthrateamxisﬂmemixommtalcamm
capacity. The production function is H(X,E) = gXf where g is the catchability
coefficient. As before, the parameters p, k, and n represent the per unit
price for larded fish, the per unit cost of effort and the adjustment
parameter.

The isoclines of Cordon-Schaefer model are obtained by setting %=0 and
ﬁr‘——-o, with the latter immediately implying that the stationary (eguilibrium)
stock under open access Is ¥ = k/(pg). The isocline associated with 5{--:0 is
given by the line E=r(l-¥/K)/g and thus the stationary level of effort under
open access is Br(1-%/K)/g. The isoclines ars drawn in the phase-plans
diagran in Figurs 1.

The equilibrivm (X,E) is stable (a node or spiral). Limit cycles are

endixon-du 1ac test (see Clark 1976, pp. 203-204). Figure 1

E). When XX = k/(pg), net revernes are
creases, while when ¥ = k/(py) net reverues are
es. A possible time path for net revenues is shown
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in Figure 2. It exhibits & dampsa

zero as ¥-%, BB, and tw.

In ary emplrical jrvestigation price, cost amd other parameters

changing. Individual stocks of figh and shellfish often show significant °
fluctuation presunably due to stochastic ervizommental conditions. It is
unlikely, therefore, that a sreal world" fishery would ever exhibit conwvergence
to a stationary point. In a changing, stochastic world open access might be
characterized by more or less randcm fluctuations in net reverue about N=0 (the
t-axis in Figure 2), as the rescurce stock, price or cost is subject to random
variation. ‘

Empirically, then, if a £ishery has exhibited damped oscillation toward
zero net revemes orraruimufluctuationabmtzemnetrevm, a strong case
might be made for de facto open access. Poiicies which increase expected net
reverne (thus fishery rent) would be consistent with a move toward improved
fishery management. (Policies whic:h yeduce the variance of net revermes would
presumably confer benefits to risk averse individuals). What evidence can be
assembled on the status of U.5. comnercial fisheries both before and after
implementation of the MFCMA?

TII. The U.8. COmMare 1968-198%

an econcmic assessment of the U.S. fishing industry is made difficult
pecause of the large number of independent vessels employing often vastly
different gear to harvest over 100 different species of finfish and shellfish.
The NMFS definition of a vessel is any craft five net tons or greater. In 1977
there were 17,545 vessels registered with the U.S. Coast Guard for comercial

fishing. The vast majority, 13,235 or 76%, were less than 50 gross registered
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tons (GRT). The modal and median class (cell) was 10-19 GRT while the average
vessel was 43.7 GRT. The largest wessel class was 3,270-3,279 GRT.

These vesgels do not fish vear round

, ard may change gear and fisheries
within a single year. In a 1982 study of 60-100 GRY otter trawlers, Mueller
et al, rmrt&d an average of 158.6 days absent from port and an average of
98.2 days fishing during the five-vear pericd 1976;-1980. Thus, the mmber of
vessels in the industry is a very crude measure of fishing effort. Its only

advantage is that NMFS data on vessel mmbers exists for the peri@d 1968-1984.

We will use the symbol Ey to denote the mmber of ve S in year €, -
t,o 1985l

eps track of total landings of fish, shellfish and

exvessel reverme. Given the highly decentralized mature of the U.S. fishing

industry ard the tax incentive for cash transactions one can safely assume that

the reported data for landings
value of U.S. catch. The extent of the understa

dencte the sggregate landings of Fish and shellfish (exclusive of mollusk shell
weight) by Y and exvessel revemue by Fi. ' |

Price py=Re/Ye.
ured in metric tons and Re in dollars, pp is interpreted as the

Given estimstes of ¥ and R ome can obtain an average

With Y.

price per metric ton (5/m.t.).

An bmportant time seriss not estd .
cost. Given the diversity of vessel size, design and gear operation, this is
studies into the costs and

The NMFS will pericdically conduct

returns of various types of vessels &

rating in the major ocoamerc
fisheries. In addition, the aforementioned report by Mueller et al. (1982)

describes a financial simulator which has been used to estimate vessel costs



 In 1977 the NMFS reported
travwler in 1?7& was $44,901. Since the travler is a dominant vessel type, and
the “average" vessel in 1974 was 43 cRT, this varisble cost figure was used as

cost for other years. Ist ke
dencte the variable vessel cost in year t. 'Then the difference equation

Keap = [1+ (CPles) = CPTe)/CPIelke (5)
where CPIy denotes the consumesr price indese (1967=100) was used to qenera.te.

variable vessel costs for all othey years (1968-1973 arnd 1975 to 1985).

ewing the mmber of vessels By and the variable cost of the average
vessel, ki, cne can estimate variable cost for the industry as Co=keEp. Net
revenue, dencted by Np, can be caloulated as Ne=Re~Cy. This is actually net
variable reverue, and the vessel owmer would need to cover fixed costs and
taxes from net varisble revenue. Given tha wide range of fixed costs and tases
for similar vessels, nNC attempt was made at estimation., (Econcmic theory would
guggest that the fighing decision in a given year would be pbased on variable
cost consideraticns, although future investment decisions would recuire fixed
costs to be covered as well.)

Table 1 provides a sumary of .mtatian and definition of variables.

mable 2 contains data on Y¢, Ry P Er, CPIy, ke, Cp and Bg for the period
1968~1985. Table 3 contains notes on the sources and methods of calculation

for the data in Table 2. Figures 3-7 present graphe of the time paths for Y,
Re, Ees Cp and Neo
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Simple analysis of the data in Tabie 2 provides the following insights
into the performance of the U.8. fishing indust

v in the nine vears before
(1968-1976) and after {1977-1985) implemerta

ings of fish and shellfish significantly increased

period. The mean for landings during the pericd 1968-1976 was 2.2 million

metric tons as compared to 2.8 million metric tons for the period 1977-1985, A
simple test for the difference of two means

(Hothp=H3=0, where s is the

unknown mean yield for the ex-post MFOMA pericd and 4y is the wunknown mean

yvield for the ex-ante period) vielded a test statistic of t#+=7.57, leading one
to reject egual mean landings

at the 1% level. The time path for landings is
shown in Flgure 3. Increased U.S. landings in many fisheries were likely the
fesult of exclusion of fureign vessels. While data is not available for all
the major fisheries, on the U.S. east coast foreign lamiim declined from an
annual average of 1226.1x10% m.t. for the pericd 1970-1974 to 107.4%10° m.t. in
1982 (NOAA 1883, p. 13). A similar redistribution (from foreign to U.S. flag

vessels) undoubtedly ccoury

ed in the Pacific Northwest and Alaska.

Exvesse]l revenue also increased in the post MFOR peried (see Figqure 4).

The mumbers reported in column thre

e in Table 2 are nominal

ard thus reflect
dings as well as inflation. Deflaticn by the consumer price

index will, however, reveal that real (deflated) reverues alss increased.

The
average for the 1968-1976 period was $0.80 billion while it was $2.2 billion

(nominal) for the 1977-1985 period.

-An indication of expect

ed profitability is reflected in the increase i

sals in the U.8, Fleet. Even during the pre-MFOMB period
there was significant entry. This might reflect curent profitability (as in

¥ section en open access) or it may reflect an



anticipation of future profits under extended jurisdiction. certainly by 1973

-tad that some form of exten

ed jurisdiction would be unilaterally

adopted by the U.S. During the nine-year period before implementation, vessel

saged by 3,725. In the nine-yvear pericd after implementation, the

mmber of vessels increased by approximately 7,455. The time path for the
Wofves&&lsisskmmmf‘iguxe&
. Industry cost (estimated as the product of average variable cost per

vésseltimesthemmberofvessela) ig ghewn in Figure 6. The cost of

operating cur ngyerage” vessel incres sed over three-fold from 1968 to 1985 (=ee

Table 2; column seven;. This was the result of geneyal infiation and the
dramatic increases in the cost of crude oil and distillate products (including
diesel) during the Arab oil enbargo (1973-1974) and the disxuption accampanying
+he initial stages of the Tran-Iraq War (1980). 1In the early 1980°'s interest
payments on nsw vessels approached ten percent of the gross boat share
(meller, et al. 1982). The increase in industry variable cost in 1984 and
1985 is more influenced by the mumber of new vessels entering the industry
(estimated at 3,900} than by per vessel cost (which only increased eight
percent over that two-year pericd).

. Tndustry revenues, variable costs and net reverues are shown in Figure 7.
There are two interesting aspects about the time path for net revenues. First,
net revernues are significantly greater in the post-MFQMA pericd, particularly
during the years 1977-1983. Using a ten percent discount rate the present
- value of net revenues for the 1968-1976 pericd was $1.1 billion versus $3.8 for
the 1977~1985 pericd. while other factors may have contributed to the
favorable "bottom line! quring the latter period, it seems likely that the

MFCMR was the major factor.
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The second, more disquisting, aspect 1s the rapid decline in net revenues
in 1984 and (estimated for) 1985. Recall zerc net revermes or oscillating
(positive and negative) xiet revemies vere symptamatic of open access. It would
appear that the U.S. fishing ixxiustrymaybe_settlirgdmmtoa second open
access equilibrium. Only now the vessels that are econcmically overfishing the
stocks of fish and shellfish are U.S. flag vessels and reducing theixr
collective catch will be politically more difficult. Again, the costs of open
access are wder-performance costs in the sense that lavger yields could be
cbtained by a smaller fleet fishing a larger stock. This increase in net
reverues from a well-managed fishery would more than exoeed the difference in
opportunity costs of those fishermen and vessels leaving the fishery.

*In summary, it would appear that the MFOMA did play an important role in
increasing industry net revenues during the 1977-1985 period. However, the
long-term effectiveness of the management plans and policies currently m force
is suspect. It would appear that a second, purely domestic open access
equilibrium is being approached, along with the associated social cost of

under-performance. Anderson’s prophecy appears to be borne out by the data on

vessel rmmbers and estimates for net revemies.
If the above analyeis is an accurate assessmer

t of industry performance
wder the MPFOMA, then it is also an indictment of the management policies

embodied in the FMP's and the PMP'a. all that the cbjective of the eight
regicnal councils was to encourage harvest of optimm yield (0¥). To define
optimy yield in a single species fish@iy,, m councils attempted to follow
the . lelines in the second clause of the definition; that is, to determine
maxim sustainable vield, and then make

relevant “ecological, econcmic or social factors®. While these latter factors

appropriate modifications based on the




{ntroduce elaments of imprecision ard subjective judgement,

the failure of the MFGA to avold or yeverse.

access, What went wrong?
There are at least Two factmﬂmtmﬂdamtrmmme

ineffectivensss of nanagement b e

on OY. First, the estimates of OY may

presuns a stock level larger than the anrrent stock and a contimation of

harvest rates at OY only fostered a contl

at best, prevented recovery. In other words

red to allow stocks to increase

aight be requl

gustainable (yearly) basis.

anmcx‘e;aseinthemtefgrgremthilmﬁimss Tais is true even if the
rate of under-veporting per vessel is unchanged, Reported jandings less than
oY might be associated with actual landings In excess of OY and ultimately lead
o declining stocks.

There are other possible explanations, but if the above two factors were
paramount, then steps to improve management under the MFOR mast focus on (1)
transitional yields (TY's) which will 1ead to stock levels capable of
supporting optimal yield, and (2) better monitoring and enforcement of catch
poth in transition (along an approach path) and at optimal yield, once the
stock level gupporting OY has been reached.

Feonemists are also jnterested in policies which promote efficlency: that

ig, policies which encourage TY's and OY to be harvested at least cost. As it
rums out, policies which promote efficiency might also 1ead to better
ponitoring of actual catch. We nesw turn ko a discussion of policies to promote

and maintain a more efficient industry.



Recent theorstical work in bie

econcmice is besed on a management cbiective
which seeks to maximize the present value of net benefits. Under certain
assumptions this cbjective will be met by finding that stock level which
satisfiés a "singular solution®, and gétt;izg transitional vield at zero if

maximm yield if

In other words, it is optimal to
approach the cptimal stock as rapidly as possible (Clark 197, p. 39-41),
The optimal stock within a biceco

nomic model will typically depend en
price, cost, parameters of the growth and production functions, and the
disocount rate. The optimal stock may be greater than or less than the stock
necessary to sustain maximm sustainable yield (M5Y¥}. This will depernd on the
magnitude of the Ymarginal stock effect" relative to the discount rate (Clark
and Manro 1975). In an empirical study of tuna in the eastemrn tropical
Atlantic, Conrad and Adu-Asamdah (1986} have estimated that the optimal stock
exceeds the MSY stock. This is attributable to cost savings afforded by
fishing a larger stock. _

The operational cbiective under the MFOMA is to manage coastal fishery
resqurces so0 they provide an optimal yield (oV) equal to MSY plus or mimis some
amount to reflect ecological, social or economic considerations. Thus, the
abjective under the MFOMA is not inconsistent

might emerge from application of the simple biceconom i
econcmists to achleve and maintain fish stocks near the

policies espoused by

@timal level , DOWEver, are differant Prege
biolqim and those vwhich have domina
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The key to understanding ec

mic policies for fishery manag
cost™ (Conrad 1986, pp. 390-386). User -cost reflects an-incremen

{eiemal wnit of the rescures

harvested today. By reducing the stock

furure stock by that unit and by the biclogical grx

These incentive-based policies, in a single epscies fishery, include landings

nrad 1986, pp. 395~

387).

ce (example:

w tax is a tax per unit on the harvested resourn

$100 per metric ton of yellowtall flounder

anded in New Bedford). A
transferable quota is a certificate which entitles the owner

certain amount of the rescurce per mit time {(example: 10 metric tons of

yellowtail flounder in 1986). By transfersble, economis

of the quota may “fish it" or sell it to another fisherman. Within the single-
species biceconamic model it can be ghoun that landings taves, transferable

quotas, or a mix of both are capable of inducing competitive fishermen to

collectively harvest some target amount, either a transitional vield (TV¥) ov

tay, the lower

optimal yield (0¥). In a mixed system the higher the landings
the bid-price for a quota in the transferable guota market.

Management by landings taxes or txansferable.quotas has the advantage of

econamic efficiency; that is, they encourage harvest by the lower cost
fishermen. With a landings tax only fishermen whe can cover coste with "after~
tax® reverues would be economically viable. With transferable guotas the lower

cost fishermen would be able to offer higher bid-prices and thus, in theory,

would be able to purchase the quotas reciilds

ed for fighirg.




enderd, landings taves are probably
precluded {Christy 1976, p. 144). Thus, we will focus on transfersble cuotas
in a single species fishery and transfersble effort guotas (rights) in
miltispecies fisheries (such as the

rowfish fishery on Georges Bank where

ood, haddock, flourder ard other species may be harvested simuitanecusly by

otter trawlers).

wed with a single species fishery where the stock is

Suppose we are COrseiy
below the level asscoiated with optimm yield. Fisheries scientists on the
Council's scientific committee must determdr

¥ a level for transitional yield

(TY) which allows for escapement and growth which will increase

There are, of ccurse, many possible levels for TY including a zero yield (i.e.
a fishing moratorium) which would allow for the "most yapid" approach to the
optimal stock.

Suppose a meratorium is viewed as too extreme

adopted which scientists think will allow for some positive level of growth.
The TY must now be divided up into some mumber

of transferable gquotas.
For example, 1f T¥=1,000 metric tons of sea scallops, a total of 100 |
transferable quotas micht be created entitling the owner to harvest up to 10
metric tons in 1986. Care must be taken in specifying a quota amount which
during some part‘ of a year.

could be profitably fished by a single vessel

How are the quotas to be allocated among the potential fishermen?

Fisheries econcmists 'suggegt that 'they night be so0ld to the highest bidder at
Again, the
Tt is also likely to
ad on a record of historical landings

auction or distributed gratis to some set of "deserving® fishermen

suggestion is to set up criteria bas
(irwvolvement) in the fishery which would define & set of *legitimate” vessel
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. owners eligible for a }.Qttéry,, say there sxe 200 such eligible vessel CWners.

fter the drawing, 100 of the eligible vesssl G

srvest up to 10 metris LOns

oea would be able o negotiste with q""m

wishing to acguire a guota {dlemand
Theve are many detalls which would need to be worked et

be placed on the mmber of quotas which could e owned by a single individual
or corporation? Could & guota holder gall a portion of his guota?  Should the

gquotas be anmual or for a longer pericd of +ime, thereby allowing a longer

horizen for planning {pvestments in vessel, gear and electronics? Should the
g be specified for more than ona year in advance, again providing the guota
holder with a less risky menagement envirorment? |

While the answers to the above questions may have gignificant implications

for the price of guotas and the flewibility with which managers have to alter

cable problems 1f the concept of

Tyte, they should not pose |
lewed as acceptable.

transferable quotas ard the Lottery-market proces

over time, if initial TV's do mllow stocks to racoV

quotas would presumably increase as Ty appreaches CY.

Transferable guotas way facilitate enforcement and reduce
unreported ngverfishing®. The U.S. Coast Guard would have a 1ist of those

vessels with guotas and any other vessels found on or near the fishing grounds
and subject to search.

of the species in questicn wauld be SUSpeCt
Management of maltispecies fFisheries is & wach wore cemplex and difficult

problem (May gt al. 1979). In miltispecies fisheries where & nonselective gear
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ously, 1t is difficult to apply a system

ts two or more specles similta
of transferable quotas on a species-by-species basis. The New Ergland Regional
Comcll will attest to this difficulty. They tried and abendoned quarterly
quotas by species, trip quotas by species, and arve cunrrently cperating under a
minimm mesh size for the New miglanﬁ croudfi

data it should be possible te estimate the mmber of days abe
and the 1ikely total rmunber
pollock, flounder and vedfish). A transiticnal vield and associated muber of

"days-to-be-fished" (DTBF) is specified. The total DIEF is divided into a

ent or days fished

of metric tons of groundfish (cod, haddecd

finite mmber of “effort quotas
determined, and a lottery is emploved to assign effort quotas specifying the
Those vessel owners who did not win in the

". As before, & set of eligible vessels is

right to fish some mmber of days.
lottery would be free to negotiate with the holder of an effort guota directly
or sulmit a bid to the adwinistrator of the guota market.,

The value of an effort gquota (or right) is more specul

queta in a gingle species fishery. This is bacause effort guota entitles the
owner to fish some nuber of days, but there

sed allowing total catch
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guard vessels would be informed of trip plans ardd when encoun

on who wart to know thelr future gquotas oF pTRF with certainty
the regicnal councils and the fishermen will have to paintain Flexibility as
managers learn about the recruitment effects of previcus TY or DIEF guotas.
The trade-off would hopefully be petween & more profitable fishery, subject to
changing management policies, versus a gtatic, low profit, de facto Open access

fishery.

V. conelusions

peper. The first asked whether the MFOMR increased net reveres above what
they would have been during the 1977-1985 peried, Our conclusion would be
wyes", based on our estimates of industyy cost ard the calculation of a present
value for nst reverues of 61,1 billion for the 1068-1976 period versus 3.8
billion for the 1977-1985 pericd.

Thesecorﬁquasticnaskedifﬂlestmcﬂcsaffisnamgmllfishinthem

have increased since passage of the MFCMA. This question carmot be answered

definitively ,ut it is 1ikely that stocks

screased appreciably. The

U.8. Fleet expanded rapidly and much of the net revers gains were prebably the
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result of a redistribution of foreign catch to U.5. vessels. The estimated

decline in net revenues is symptamatic that, taken as a whole, the U.S,

commercial fishing industry is corxvergmg to a new, purely damestic, epen
access eguilibrium. Open access results in un . There are

too many vessels chasing too few fish. The irdustry and society (the fish-
consuming public) would be better off 1f stocks were allowed to incrves

higher vields could be sustained based on larger standing stocks of fish and
shellfish,

The third question asked if cwrvert management policies adopted under the
MFQOMA would provide a basis for long-term, positive net benefits. The answer
MFCMA probably precludes landing taves as a
means to "intermalize® user cost in the decisions of fishermen, it dees not

would seem to be "no". While the

preclude the use of a system of transferable quotas in single species fisheries
or effort quotas (rights) in miltispecies fisheries subject to nonselective
harvest. A transitional vield-lottery program of management is recommsrded

according to the criteria of efficiency (least cost harvest), flexibility in
the face of natural fluctuations, and holding the best pranise of providing
positive net benefits to the industry

W
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year index t=0 (1268} to £=17 (1985)

yield of figh and shellfish (106 metric tons), exclusive of
mollusk shell éseight

exvessel reverme (109%) in year t

sverage price ($/m.t.) for £infish and shellfish in year t
m}bsermfvesselﬁgr@atertkmoreqmltoSmttonsmyeart

mer price index (1967=100) in year ©

yariable operating cost of a 42 gross registered ton (GRT)
crawler (§/vessel) in year t '

tokal varisble cost (10%%) for industyy in year €

net reveras (l@%} for industry in year t




TABLE 2:

THE U.sS. COMMERCIAL FISHING INDUSTRY 1968-1985

t ¥e Re Py Es CPI4 k¢ Cg Ny
{number of

(Year}  (10%m.t.) (10%%) ($/m.t.) vessels) (1967=100)  ($/vessel)  (109%)  (109%)
1968 1.9 0.5 263 13,150 104.2 31,675 0.4 0.1
1969 1.9 0.5 263 13,187 109.8 33,378 0.4 0.1
1970 2.2 2.6 272 13,591 116.3 35,354 0.5 0.1
1971 2.3 0.7 304 14,008 121.3 36,874 0.5 0.2
1972 2.2 0.7 318 14,507 125.3 38,090 0.6 0.1
1973 2.2 0.9 409 15,367 133.1 40,462 6.6 0.3
1974 2.3 8.9 391 15,891 147.7 44,901 0.7 0.2
1875 2.2 1.0 454 16,211 161.2 49,005 0.8 0.2
1976 Z.4 1.3 541 16,875 170.5 51,832 G.9 0.4
1977 2.4 1.5 625 17,545 181.5 55,176 1.0 0.5
1978 2.7 1.9 703 18,100 195.4 59,401 1.1 0.8
1979 2.8 2.2 785 18,400 217.4 66,088 1.2 1.0
1980 2.9 2.2 758 18,900 246.8 75,025 1.4 0.8
1981 2.7 2.4 888 19,500 272.4 82,807 1.6 0.8
1582 2.9 2.4 827 20,400 289.1 87,883 1.8 0.6
1983 2.9 2.4 827 21,100 298.4 80,710 1.9 0.5
1984 2.8 2.3 821 24,000 311.1 94,570 2.3 0.0
1985 2.8 2.3 B21 25,000 322.2 97,944 2.4 -0,1
{see

note) (a) (a) (b) (c) (d) (e) (£) (g)




(p)

(©)

()

(£}

()

source: Fisheries of the United States (1985) , U.S. Departmet
rce, NOAR, NMFS, p. 36 and p. 3.

calculated: PRy /g

Source: Fisheries of the United States (1980-1985) and Fishery
statistics of the United States (1968-1977) . Comment: The mmber of
vessels reported in 1984 seens suspiciously high. Conment: The
mmber of vessels reported 1 1985 is an estimate by the author. No
estimate was available from the NMFS during data collection (June,
1986) .

Source: The Handbook of Basic Hconomic Statistics, April 1986, pp.
91-101. ‘

Source: The 1874 estimate of varisble cost for a 42 GRT trawler was
estimated by the NMFS in "Revermes, Costs and Returns from Vessel
Opexation in Madjor U.E. Fisheries" (1977, p. 7) as $44,901.
caloulation: Using ky=544,8201 for =6 (1974). The other values of

¥ were cbtained from the difference equation ](t,.i.lg[l"'(CPIt.‘.l“"
CPLe} /CPLg R

caloulated: Ce=keSr

calculated: Neg=Re=Cp
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FIGURE . A PHASE PLANE DIAGRAM FOR THE SYSTEM

X=X (1-X/K)-qXE
E=n (pg XE - kE)

L\.U\muo

X=k/(pg) . K
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FIGURE 3. LANDINGS OF FISH AND
SHELLFISH: 1368-1985
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FIGURE 4. EXVESSEL REVENUES: 1968-1985
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FIGURE 6. VARIABLE COSTS: 1968-1985
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