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Regulating the Blue Crab, Callinectes sapidus, Fishery

Of Virginia: Blological and Economic Concerns

J.E. Kirkiey, W.D. DuPaul, and M. Oesterling’

Introduction

The blue crah, Callinecies supidus, fishery has been
one of the most important fisheries af Virginie. The
importance ol the fishery i lerms of commercial
activitwes has substantially increased in recent yeaes in
response to declining resource levels of American
Oysler,  Crussostrea virginica,  and g prowing
international and domestic demand Tor soft crabs,
lemale bard crabs, and crab meat.

The actual econemic importance of the fishery,
huwever, is rot well hnown. For example, what are the
employment and earning levels generated by lhe
fishery?  Whay portion of a waterman’s houschotd
income 1§ derived from crabbing? How much does
crabbing coniribute to state tax revenues?  How do
regulations  affect  the  economies  aof  coastal
communities, and whal are the evonomiv impacts on
processors, seafvod dealers, restaurants, and providers
of fishing sopplics and services?  Answers 10 these
yuestions ufe necessary o manage the resource in the
best interests of Virginia.

There are many other questions about the blue crab
fishery and rescurce that also must be answered. What
are the current and oplimom levels of harvests, effon,
and fishing monaliy”! Volstad et al. (1494) suggest
that fishing montality (F was extremely high in 19937
Rothschild e al. (1993) supgest that

'Fisheries Management Working Paper, 12294
College of William and Mury
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*Volstad, 1. B. Rothschild, and T. Maurer, 1994,
Abundance estimation and population dynamics of the
blue crub in the Chesapeake Bay. Maryland
Department of Naturat Resources, Annapalis, Md.

resource managers be concerned with the highspparent
rate of fishing mortality, particularly given the
variability in stock size over time.' How valid and
stble s the relationship botween recruitment and
spiwning stock hiomass?  What ix 1he relationship
between wiler guality, abundance. currend harvest
levels, fishing and natural monalty, and fonere
recruitment?

A major problem which must be considered in
evaluating the biological and economic imsporiance and
management of the fishery is the biological and
economic interaclions between the Muarytand and
Virginia crab fisheries. What are the state relationships
and interactions between resource abundance and
availability,  reproductive  activities,  harvesls,
regulation, and recruitment patiems”? How would ihe
{ishery of ane state be affected by various regulations
imposed by the other state”?

Informed resource management requifes answers to
the previously posed gaestions. There appears to be,
nevertheless, an urgent need 10 better manage ard
regulate the resource and the fishery. 1n 1his bnef
paper, we provide an overview of regulalory vptions for
managing and regulating the blue crab fishery, We
initially focus  un  open-access  stralegies  and
subsequently present a discussion of regulations that
address the common-propeny, open-access. fishery.
Prior to discussing management oplions, we discuss
goals and objectives of rescurce management.

'Rothschild, B., }. Ault, E. Patrick, 8. Smith. H. L. T.
Maurer, B. Daugherty, G. Davis, C. Zhang, and R,
McGarvey. 1992, Assessment of the Chesapeake Bay
Blue Crab Stock. Univ. of MD. Chesapeake Bay
Biological Lab. DB92-003-036, CEES (7-4-300 307,
Solomons, Maryland.



Goals and Objectives of Resource Management

Management and regutation of the blue crab fishery
hay primarily focused on resource conservation and
industry maimtenance. That is, resource conservatsm is
of primary concern bul conservation eannot he o
stringent that people become unemployed. Under thig
stralegy, the Virginia Marine Resources Comminsion
(YMRC) has had to constantly balance and assess
rade-offs between the corrent and future well-being of
the industry and the resource. Under such a sirategy.
biological and economic problems will nearly always
oceur for the fishery in question. Simply, resource
abundance. age classes. biomass levels, econamic
oppuriunities, and social benefits will be jeopardized if
management does not have clearly defined goals and
objectives that integrate the underlying population
dynamics und economic aspects of the fishery (ic.. a
bio-geonomic optimum).

There are strong arguments heing made 0 change the
management and regulatory policies for the blue crab
fishery, It is currently the opinion of ¥YMRC and
research scientists thal the blue crab resource 1s in
serious trouble. Between 1990 and 1992, reporied
fundings of bfue ¢rab plummeted by more than 50%.
Over the last 50 years. however, blue crab Tundings
have exhibited regular periodicity or eychic hehavior in
whuch lundings rapidly decline to very low levels.
Scientisis are concemned, though, that the resource may
not be simply following the normal cycle of ups and
downs,

Changing the management and regulatory policies
hegs the question "What are the goals und objectives of
blue crab management? The poals and objecuives of
managing any fishery in Virginia are given in General
Provision {28.2-201, p. 21) "Laws of Virgima Relating
w The Marine Resources of The Commonwealth.” 1t
states "Conservation and management measares shall
prevent overfishing while achieving the optioum yield
from each fishery, The "optimum yield” of a fishery
means the amount of fish or shellfish which will
provide the  greatest  overall bemefit 10 the
Commonwealth,  with  panticular  refereace {0
commerciai fishing for food production and 10
recreational fishing

Unfortunaely, the siate’s concept of optimum yield
1Y) is qune vague. As stated in General Provision
28.2-203, numcrous interpretations are possible. The

state could  manage for maximum  economic
opportunities in 1erms of employment and earnings.
Allernatively, the

state could attempt to maximize the cConomic concepl
of net benefits. Last, the state could simply try w
ynaximize production or landings of blue crabs,

There is, however, an agreement between Maryland
and Virginia which specifivs the goal of managing blue
crabs as "to manage blue crabs in a way which
conserves and protects the ccojogical value of the stock,
and at the same time generaies the greatest long term
economic and social benefits from the resource.™

While there is a staled goal, it is vapue and does nol
spevily an actual optimum yield (OY) tor blue crabs,
what exactly does it mean 1o conserve the baywide
stock, protect the ecological value of blue crabs, and
optimize the long-term use of the resource? Moreover,
if management is to generate the maximum long-term
econornic and social benefits from the resource, VMRC
will have Lo inibate a substantial economic data
coliection program. The state currently has mandatory
reporting but the program does not collect information
on economic performance such as costs and eamings.
Without the necessary specification of OY and
economic information. the management and regulation
of the blue crab fishery will be difficult. Alternatively,
an arbitrary OY might be set equal to the long-term
averape annual harvest. This would closely paralie] the
objective of maintaining the industry. This OY,
however, creates the risk of resource problems. Il the
empirical-based  long-term  yield is  in  eror
toverestimate of maximum annual harvest) of the actual
long-term potential yield, i1 is possible Lo easily
overharvest the blue crab resource. The long-term yield
also completely ignores the social and economic
importance of the fishery:.

Even though the VMRC and the bi-state fishery
management plan (FMP) do not have well specilicd
objectives and a stased O, it is. nevertheless, possible
to provide some general guidance on managing and
regulaling the blue crab fishery. In particular, we can
examine several possible goals and objectives of
resource management in relation to various types of
fishery regulations.

‘Chesapeake Bay Executive Council, 1989
Chesapeake Bay Blue Crab Management Pian.
Annapolis, MD: Chesapeake Bay Program.



We first explore the option that the state might want to
rebuild or increase the resource as quickly as possible.
If this were the case, VMRC would only have to
jmpose an extremely restrictive limit on harvesting
activities until the resource obtained its desired level.
Extremely testrictive catch limits would, of course,
cause severe economic hacdships for watermen, seafood
dealers, and processors.

Under the scenario of resource conservation first and
industry second. management could easily cstablish
regulatory policies (Figure 1): (1) when the rescurce
(X s below the desired target level (X7), catch is
constrained o zero or ncarly zero, and (2) if the
resource is above the desired target level. management
allows catch to equal the actual resource leve] minus
the target level.

Figure 1. Blue Crab, Caiiinectas sapidus, Resource
Hecovery Strategy, Minimize Time
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The third possibility--when resource abundance
equals the desired target Jevel--poses the most difficult
problem for VMRC. In theory, when actual stock
equals desired stock. the management agency should
set the harvest such that benefits to society are
maximized. The state and the citizens of the
Commonwealth should derive the maximum possible
benefits from the resource.  Allernatively, the
objectives of management. whatever they are. should be
realized at minimum cost.

What if the state had the objective of maximizing
sustainable yicld or harvest levels? This objective

would require the state 1o restrict catch or etforl 1o
levels yielding the maximum sustainable yield (MSY)
(Figure 2). Alternatively. the state would have 10
maintain resource conditions at a given level such that
maximum sustainable yield could be realized. The
same rule would apply to the sfate atiempting 1o
maintain any given level of resource.

Figure 2. Sustainabla Yield Curve and MSY
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What exactly is maximum sustainable yield? MSY ix
a Jong-run equilibrium concept; il is simply the
maximum harvest ievel that can be sustained over time.
Allernatively, MSY is the maximum possible average
annual harvest such that additions or growth to the
resource equals removals from the resource. If the
actual harvest exceeds MSY, it is often stated that the
resource is being overfished. If the harvest is less than
MSY. management may allow harvest levels to
increase.

What is wrong with the objective of MSY? Exiensive
research has shown that MSY is generally sery
unstable. If MSY is the least bit overestimated,
deplction or even extinction of the resource stock is
passible. MSY is typically not really sustainable over
the long rum; environmental conditions and other
factors cause substantial fluctuations in the resource
stock. In the case of the blue crab fishery or any short-
lived marine species, environmental Nluctuations are
likely 10 be extremely important factors coninibuting to
resource levels. Last, maximum sustainable vield. safe



yield or harvest, maximum yietd per recruit, and similar
regulatory targets are primarily biological objectives:
they ignare social and economic considerations of
renewdble resource management.

Previous and cument biue crab regulations suggest
thal the state is quile concerned with the underlying
economics and not only with resource conservation. If
YVirginia only wanled to pursue conservation, the state
cauld adopt policies consistent with those suggested in
Figure 1 or 2.

Unfortunately. the stale does not have clearly
specified operational objectives. It is nol possible,
therefore, 1o adeguately determine the best management
and repulatory sirategy for blue crabs unless cenain
assumptinns about the objectives of regulating the blue
crab fishery are made. In the following discussion, we
assume the VMRC desires 1o restore the resource but is
concermed about the economic ramilications of various
regulatory options.

The Blue Crab Fishery:
Simple or Complex?

The blue crab fishery is a single species fishery.
Resource issues under the purview of VMRC involve
the Chesapeake Bay. its tributaries, and the tervitorial
sea (ocean waters oul 1o 3 miles). That is, the resource
management area is relatively small and localized in
comparison to the large offshere fisheries. The two
primary seurces of laadings and fishing monality are
commercial watermen and recreational crabbers.

Unforwnately, little information is available on the
recreational crab fishery. Unlike recreational finfishing
in Virginia, recreational crabbers are not required to
have 2 license unless they intend 1o use more than one
pot per crabber. It is, therefore, difficuit 10 determine
the number of recreational crabbers in Virginia. Based
on @ 1988 survey, the National Marine Fisheries
Service estimated that there were approximately
200L00 recreational crabbers over the age of 15
harvesting blue crabs in Virginia. It js quite likely that
there are many more recreational crabbers than reporied
by the Nalional Marine Fisheries Service. Moreover,
there appears 10 be a growing number of individuals
that exploit hlue crabs for pieasure and subsisience.

The recreational harvest of biue crabs is not known.
1 also is not known what portion of the recreational
harvest is commercially seid. Commercial and
recreational  crabbers, however, have recently
complained aboul each other. Commercial crabbers
have indicated a conccrn that recreational crabbers are
calching too many crabs and/or possibly selling crabs.
Recreationa! crabbers have complained that the
commercial crabbers are harvesting oo much of the
resource.  In addition, recreativnal boaters have
compiained that crab pots are interfering wilh
recreational boating. In the fuiure, the state may have
to address the potential preblems of user conflict among
recreational and corhmercial crabbers and recreational
boaters.

In contrast 1o the recrcational fishery, there is
extensive information available on the commercial
fishery, Seven types of gear are used to exploit the
resource. but crab pots account for the majority of
reported caich (Table 1).

Table 1. Virginia Blue Crab Landings, Gear Type

I.andings

Year Trap” Pot Dredge Tonal

--------------------- 1000 1bs---mmmm oo e
1973 12.27 277176 ERBO.7 367472
1974 0.00 327131 80830 408494
1975 1.28 302256 44616 34819.0
1976 .47 19669.7 60908 257609
1977 33.60 30039 61238 371772
1978 546 294371 66D6.5 360551
1979 0.22 326815 71060 398343
1980 3.04 281667 94432 376914
1981 .00 317082 102945 420441
1982 64.19 361934 76781 440274
1983 1.08 397980 62925  46104.1
1984 0.04 387890 106637 494637
1985 251 33987.0  656%9.6 407328
1986 0.49 3018 82001 375270
1987 0.44 28792.6 47705 333916
*Peeler pound trap.

Source of Data: Virginia Marine Resource Commission.



Although Lhe fishery is a single species fishery. there
are several products landed. Hard crabs are marketed
by size and sex. Peelers and soft crabs are two other
product forms of Calflinectes sapidus. Taking the
market chain one step up, there is the problem that what
is landed purtly determines the processed product form.,

For example, large crabs may be processed as jumbo
(ump while smaller crabs may be converied to lump,
special meat, mixed meat, and cocktail claws; all of
which have different values in the market.

The fishery is, thus, a complex multiproduct fishery
with many differemt products. Multiproduct fisheries
arc  extremely difficult o manage for either
conservation of economic purposes. In the blue crab
tishery, regulations affecting size and sex of crabs
landed will affect not only the harvesting sector but will
also substantially affect the economic rewms of
processors and dealers.

The blue crab fishery is a year-round fishery. The
hard and soft crab fisheries, however, have known
seasonality in tandings. Landings of hard crabs ure
highest belween June and September and during the
month of December when scasonal holiday demand is
high and the dredge fishery begins. landings or
production of soft crabs are highest between May and
August which coincides with the availability of peeler
crabs.

Hard crab landings appear to be the dominant source
of fishing mortality (Table 2). Detailed data on the
production and cconomic relurns of sofl-shell crab
shedding operations are not available. There is un issue
of the accuracy of blue crab landings: industry
comments and results of a survey by Rhodes and
Shabman (1994) suggest that reported landings may
equal slightly more than one-third of the actual
landings.®> That is, reported landings arc thought to be
in error (underestimated) either because of misreperting
or non-repornting of the apparent increasing basket trade
in which crabs are sold to buyers who typically do not
report landings.

Available data on Virginia fandings supgest that
the first priority of management should be directed

SRhodes, and L. Shabman. 1994, Blue Crab Pot
Fishery: The Issues and Concerns. Virginia Sea
Girant Report No. 94-09.

towards hard crabs., The hard crab fishery is the
apparent dominant source of fishing monality. 1f we
examine landings of hard crabs over recent years, il
becomes relatively clear that the biue crab resource and
fishery are in trouble (Figure 3).

Table 2. Landings of Blue Crabs, 1986-1992

Year L.andings Value
Hard Soft Hard  Soft®
--1000 Ibs-- ---$1000---
1986 35527 949 9090 1095
1987 33592 562 10055 8213
1988 37096 1131 11947 1670
1989 43150 1252 12288 2664
1990 47840 931 15411 1745
1991 44056 1337 10322 1717
1992 23348 519 9073 1394

*Soft and peeler crab landings and value.

Source: Virginia Marine Resources Commision.

Figure 3. Hard Blue Crab Landings,
Virginia, 1544-1882
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Landings declined by more than 50% between 1990 and
1992 (47.8 vs. 23.3 million pounds). The landings data
may also reflect a shift in marketing strategy by
watermen. [t is believed that watermen increased their
direct marketing or sales of baskel crabs and possibly
decreased their sales of crabs 10 picking houses. If this
is the case, i is quite possible that the repoarted decline
in crab landings is not at alf indicative of the actual
irend in blue crab landings.

There also appears 10 be a possible predictable cycle
in landings. Landings of hard blue crabs appear to
dramatically decline every 16-18 years {Figure 3). In
the past, recovery of landings has usually been quite
rapid. In the cument situation, the resource does not
gppear 1o be rapidly recovering. It is not known
whether or not resource declines expenenced in 1992,
1993, and1994 .re indicative of long-run patierns or
retated 10 overfishing and environmental degradation.
The VMRC, however, has few control points for
improving resource levels (e.g. they cannot regulate
environmental and climatic conditions). The VMRC
must focus on regulating the fishery to manage the
resource.

Even in the absence of a resource problem, there is a
perceived economiv problem. There is likely to be too
much effon or individuals in the fishery which causes
profits per operaling unit and economic efliciency to
decline to unnecessarily low levels. Allemnatively, less
effort would allow higher retums per operating unit and
increased benefits to the Commonweulih.

Reliuble affon duta, such as number of boals,
manpower, days at sea, boat characlgristics, and trap or
pot days, are not available. Fishery scientists have
suggested, however, that fishing effort is too high and
needs to be reduced 10 enhance resource recovery and
provide the masimum benefis 1o the state of Virginia,

The crab post fishery, the major source of fishing
menality, is an open-dccess, common property fishery.
There 1% alser. however, a deluyed entry restriction that
delays new entrants from entering the fishery for two
years. Under a conventional open-access tegime,
anyone that wants 10 enter the fishery may do so. Thus,
as long as o profit can be realized, entry will occur.
Under the common property condition, no one entity
owns the resource and ity use is relatively free. Since
the cost of using the resource is free, exploiters will
tend 1o averharvest the resource (this 8 like an
employer not having to pay its employees!.

It is because of the open-access nature and common
property problem of fisheries that economists and
fishery researchers bave suggested controtled-access
and privatization schemes. Controlled-access is usually
advocated because it offers a polential vap on overall
fishing effort and greatly fucilitates state-required
monitoring of the resource, harvest levels, and indusiry.
Privatization or resolving the common-property
problem is typically advocated 1o promote economic
efficiency and net social benefits to sociely.

Prior to considering controlled-access schemes and
more elaborate regulatory regimes, such as property
rights and privatization, in the blue crab fishery, we
first explore open-access regulations. This is necessary
10 demonstrate that resource conservation goals could
be obtained without addressing the common-property
and open-access nature of the blue crab fishery.

Open-access Solutions

The state currently has an open-access fishery for the
pot fishery and a limited entry fishery for the dredge
fishery. There 1s. however, a delayed entry restriction
which requires potential entrants to wall two years
before they may enter the pot fishery. Regulation of the
fishery includes gear restrictions. time and duy and
week liemits, delayed entry, and size and sex
restrictions. None of these regulations address the root
problem of over-capitalization--too much effort directed
at harvesting blue crabs or excessive production cosis.
Allernatively, open-access solutions do not address the
problem of wasteful exploitation of a resource.

It has long been advocated that in any fishery in
which entry is open to ull, overfishing and serious
economic problems will eventually occur. The major
ecenomic problem is dissipation or reduction of profit.
Technically, the problem s that revenues less costs less
a normal return to the operator become zero because
harvesting costs increase relative to revenues. This
sitvation is more commonly referred 1o as rent
dissipation.

In an open-access fishery, production and revenues
per individual decline while costs per unit of production
increase. Eventually, overall profil is zere and the
economic incentives (0 enter the hishery are diminished.
Alternatively, i1 is costing more to produce a given
level of fish than it should. Under the open-access
pesition, production is technically and econemically
inefficicnt, and society is not receiving the maximum



possible benefit from the resource. Moreover, some of
the resources being vsed 1o harvest fish could be better
employed elsewhere in the economy.

It we think of a pic chart where the area of the pie
represents tolal profit or rent given a fixed number of
fishermen, we can casily see the effects of allowing
unrestricted entry (Figure 4). As the number of
fishermen in the fishery increase, the shice of the profit
available to each fishermen becomes smaller,
Eventually, the number of entrants increases to such a
level that overall profit for the fishery becomes zeso.
All possible profit or rent is dissipated.

Figure 4. Open-access and Dissipation of Profit
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The blue crab segulations for the pot fishery are
examples of typical open-access. common property
regulations.  They can. if properly implemented,
address biological concerns: they can never, however,
resolve the economic problems, Other open-access
regulations include quotas, tnp limits, number of days
allowed to fish per week, number of gear (pots) allowed
10 fish. gear size or configuration (e.g., cull fings), crew
size limits, seasonal closures, sanctuaries, aznd area
restrictions. In the absence of regulations that control
access and grant property rights, the common-propenty,
gpen-access fishery will not provide maximum benefits
to society. Open-access regulations can, howcver, be
used to resolve resource problems.

A guota is the most frequently used open-access
regulation 10 conteol fishing monality and rebuild fish
stocks. Quotas typically restrict total annnal landings
to some leve] consistent with biological objectives such
as maximice the yieid or weight per recruit or set
harvest levels equal to maximum sustainable yield.

Quotas can also be modified for a varicty of factors.
For example, guotas can be spread oot over time such
as menthly or quarterly; a gquarterly quota might ailow
2,500,000 pounds of hard crabs per guarter. They can
be imposed on sex and size. In the blue crab Tishery,
for example. a quota of 10.000,000 pounds of hard
crabs larger than 6.0 inches could be imposed.

To effectively achieve biological or resource
conservation geals. quotlas must be closely monitered
and enforced. Managers must take care not 1o get into
the borrowing mode {(allow some of next year's harvest
to be taken this year because the fisheny has reached its
stated guota). The borrowing mode is quite typical of
quota-hased management and is one major reason why
quotas fail 10 achieve biclogical and economic goals
and objectives of management. Alse. quotas, when
borrowing is atlowed, typically fail to improve resource
conditions.

Mos! imporant, however. is thal quotas and open-
access regulations fail to address the dissipation or loss
of rent and do not maximize benefits to society.
Quotas, in fact, typically worsen economic conditions
by increasing the cost of fishing per unit of time.
Quotas may also force too much product on the market
at one lime which can depress prices received by
watermen. (Quotias. unkess substantially modified, offer
no opportunity for society to capture renis from the
fishery. In the case of the blue crab fishery, quotas
would likely force rent to zero and Virgima woulid be
unable to collect any rent from the fishery. In addition,
quotas tend 1o reduce the tax base since laxcs arc
imposed on earnings afler expenses or profits.

Under quotas and open-access management, adverse
economic repercussions are usually not recognized until
il is 100 late to do something about the problems.
Simply, fishermen or beats enter a fishery as long as
profits can be eamed. Fishermen continue harvesting
the resource uatil total cost equals total revenae. When
revenues equal cost, profit is zero, and there is no
eccnomic incentive for new entrams.  Unforiunately,
over-fishing also usually occurs, even before profit
becomes zero.

When {otal cost and total revenue are equal. there are
more watermen, vessels, and gear than are necessary 10
harvest a given level of fish. Harvest levels are in
excess of secially-desired levels. Production or
harvesting becomes inefficient since fishing effort is
redundant or unnecessarily high. Profit is zero and
society does not reccive the maximum possible
benefits. The total cost of producing a given quaniiy



of fish is higher than necessary. The point at which
reventue eguals cost is known as the open-ac¢ess
equilibrium (Figure 5.

Figure 5. Open-access Equilibrium
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In general, open-aceess regulations van be classilied
by whether or not they control oulpuls of inputs. A
guata is an outpul coentrol and a limit on the number of
fishing days is an input control. In the absence of
controlled-aceess, ouput and input controls will seldom
sceomplish economic goals and objectives of resource
management.  Fishermen will tend 10 substitute
unreguluted inputs for repuluted factors of production.
For example. a restriction on the number of pots
allowed per fishermen might cause fishermen to
increase the number of days they fish with pots or te
instal! more powerful winches so they can pull the pots
faster  In the case of outpul controls, panicularly
annual or seasonal guotas on the industry, fishermen
will “race” 10 harvesi the guota before the fishery is
closed. In so doing, profit is typically driven le zero or
very low levels,

Limited Entry Solutions

Commencing in 1911 with Jens Warming's work "On
rent on fishing grounds.” economists and fishery
adminisirators have argued that fishery management

must include limited entry er controlied access. That is,
the number of vessels, gear, and manpower most be
restricted in an open-access fishery 10 prevent
overharvesting and inefficient production.

Referring to Figure 5. the open-access equilibrium
level of effont is Eg,.; profit or rent or the open-access
fishery is zero (total revenue minus fotal cost =E - E =
0). The same levels of catch and revenue can be
obtained, however, with E, {(E, < E;,} uniis of cffor.
More imporiant, profit or rent equal to A - B 15
obtainable with E, units of fishing effon. More profil,
though, can be obtained by finding the level of effort
and calch associated with maximum profit.  The
maximum protit level of effort is Ey,.y. and profit
equals C - D The maximum prafi equilibnum
corresponds 1o maximum social benefits and is called
the muximum economic yield (MEY).

As such, limited emtry and controlled access schemes
are economic forms of management. Controlled-access
regulatory straiegies seek to redistribute income and
promote economic efficiency. As previously stated,
limited entry and controlled-aceess are not necessary 10
realize biological goals of resource managemenl.

Unfortunately, there arc numerous problems wilh
limited entry. First, what is the necessary level of
participants in the fishery”? Second. what should he the
configuration of the industry {e.g., boat size. gear ype,
hull construction, engine type. horsepower, many smatl
hoats with small crew, or few large boats with large
crew)? Third, who stays and who leaves and what are
the ¢riteria for remaining? Whal other regulations will
also be necessary 1o achieve biological. social,
econoemic, and legal goals of management?

Most fisheries, and which appears to be the case for
the blue crab fishery, are alrcady severely over
capitalized. What additional regulations will be
necessary to reduce effective effort in the Virginia blue
crab fishery? Moreover, what information is available
10 establish rational regulations for the fishery?

One major problem with limited coiry that has been
recognized by researchers is that fishermen will engage
in "capital-stuffing.” In the case of the blue crab
fishery, a limited entry scheme would Yikely result in
watermen increasing the number of pots. purchasing
larger boats or engines, of adding additional equipmem
that allowed pots to be more efficiently fished. The total
costs of production or harvesting blue crabs would
eventually increase; as a conseyuence, profits would
decline.



In ncarly every fishery throughout the world in which
limited entry has been implemented, capital stufting has
vecurred and effective elfun has not been adeguately
controlled.

Anather prublem that oftea accompanics limited entry
is a rush of applicants to eofer the fishery,  This
typically oceurs before Hmiled entry is actually
implemented or during the planning stages of a limited
entry program. When this oceurs, the fishery 1ypically
ends up with more boats and fishing power than prior
10 the limited eniry program. The bottom line is that
profit is driven jowards zerp and society does not
realize maximum benefits from the Gishery if limited
entry is the only regulation used 1o regutite 4 fishery.

Taxing ovtput is another form of limited entry. Taxes
are 10 be set at such a level tha the least efficient
operators are driven oul of the fishery. Unfortunately,
a tax program requires considerabte monitonng of
resource and economic conditions.  Taxes musl
frequently be changed in order 1o maximize benelits.
Tuxes do, however, offer Virginia an vpportunity 1o
coliect needed revense. Unfonunately. it appears that
laxing outputs actually forces [ishermen to increase
their fishing effort and subsequent harvest, at least in
the shon to intermediate tun. Boat owners 1ymcally
have large fixed costs which they must cover. Tuxecs
ower their revenue and Jeave them no choice but to 1ry
1o ncrease output and revenue,

B iy important o realize tha linsited entry may not
solve the resource problem. The use ol limited eatry 10
solye 1he resouree problem depends upun how limiled
entry is implemented and other regulations imposcd an
the fishery. 1f Virginia adopts the conventional
provedures used o Hmit eotry in which nearty all boats
currently in the fishery are allowed (o remain, and
imposes no other regulations. total nominal effon will
remain constant or increase, und total elffective effort
will likely increase as producers engage in capitat
stuffing.

There are many other, actually betler, ways (0 restorc
the tesource. For example, a very restrictive limit
fsmall quota) on harvesting for 1-3 years should, at
least, theoretically increase resource levels. A low
guets would be a draconian measute in that there would
be severe economic hardships imposed on watermen
who make a living harvesting crabs. In addition,
processors, dealers, wholesalers, financial institulions,

and restauranls would be affected by an extremely
resirictive harvest guoty. A reslrictive guota of
moratorium would, however, minimize the time it lakes
to restore Lhe sesource,

We iterate that it is important to understand that
limiled entry ix primarily an ecanomic regulatory toal
Referming back w the pic chant in Figure 4 and
assuming we have o crab fishery with only 4 watermen,
we can assess how profit declines as the pumber of
walermen increases,  Ax thee pumber of padicipants
imcreases, assurming all purticipants are homoegencous
and operating @t maximum capacity, the slice per
walermen diminishes.  As long as profits cun be
realized, people will enter the fishery. Eventually, the
number of entrants drives peofit to zero of very Jow
levels for the inefficient operators, At this point. entry
staps.  More important. society does not realize
maximurm benefils from the resource. There are more
fishermen and vessels than are actually pecessury 10
harvest a given level of crabs,

An alternative 1o just limited entry is to combine
limited entry with other regulations. In the crab fishery.
for example, a Yimited entry scheme might he combined
with a restriction on the pumber of pots an individual
may be allowed to fish. There may ulso be restrichions
on areas and times uf year when fishermen are allowed
to fish, or on gear. )t has been shown, however, that
under limited entey schemes, it is often necessary (o
eventually regulate every aspect of hishing power or
factor responsible for catching fish to avoid capital
stuffing. Failure to do so usually does not prevent the
dissipation of profit and loss of potential berefils W
society.

Implementing, & limited eatry program for the blue
crab fishery will fikely be very difficull. The optimum
fleet size and configuration is vnknown. A target level
of fishing momality or totl harvest has not been set. It
is unknown how watermen might change their fishing
power in response o a limited entry program. 1t is
likely that a limited entry scheme for blue crabs will
have ta eventually regutate all components of fishing
power. A limited enlry pragram also does not enzure
that the citizens of Virginia will receive the Mmaximuem
benefits from the resource, Last, limited entry schemes
are usually ineffective at controHing mortalily and
generating benefits for species, such as the blue crab,
that are short-lived and subject to Jarge changes 1n
abundance caused by environmental factors.



Individual Transferable Fishing Effort (ITEs)

An interesting aiternative 1o limited entry is individual
transferable effont (ITE). An JTE program can be
designed that fimits the aumber of panticipants while
allowing flexibility lo watcrmen (0 harvest blue crabs.
If necessary, an ITE program can also jncorporate ether
regulations (e.g., cull rings, area closures, and seasoqal
restrictions). An [TE program can also be coupled with
4 limited entry scheme.

Under an ITE program, watenmen could be initially
ulocated a fixed number of fishing days, pot days, or
number of pots per year which were consistent with
some specified optimum yield.  After the initial
allocation, holders uf ITES could barter, teade, renl, or
<ell their ITEs 1o viher watermen. Thus, an ITE regime
allows the wind effort o be limited while allowing
opportunities 1o improve economic efficiency and
retums o walermen.

Lmplementing an ITE program for blue crabs may be
quite tifficult, First, data an fishing effort are limited.
Second, there does not appear 10 he an apparent
relationship between fishing mortality and fishing
cfion. Effon and catch per unit effort (CPUE) appear
1w be uncurrelated; moreover, There are no estimates of
fistung morality, Third, fishing operations are guite
heterogencous, and thus, it would be extremely difficult
1o determine the level ol effective fishing effort
nevessary to achieve a stated OY. Altematively, it
would be difficult to standardize fishing effort 1o reflect
the heleropeneity of fishing operations (e.g., how many
«mall bout days would be equivalent in fishing power to
ome large boat day). Fourth, the number of pots or gear
cestrictions would stil be necessary under an 1TE
program.  Last, the compliance, monitoring, and
enforcement costs of an ITE program would likely be
gurtte high, For example, watermen might have to
install transponders or a vessel tracking system (VTS)
1o allow YVMRC 10 monitor fishing activities, and
VMREC might hive (o adopt an expensive monitoring
and enforcement program.

Individual Transferable Quotas (1TQs)

Anolther iype of controlled-aceess is the stock
verificate program or what has become known as the
individuyl transferable quota (ATQ). In acwality, an
ITQ isx not really the same as limited entry. It |‘:an
however. be implemented with a restriction on lhc“

number of participants. Under an ITQ program, guotas
or shares, ‘ ‘
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after some initial allocation. are owned by individuals.
Holders of ITQs can loan, sell, barter, rent, or give their
ITQs to whomever they want. The ITQ program. while
usually limiting the number of participants. cONVEys
same notion of ownership of the resource (i.e. conveys
imperfect property rights). An 1TQ only guarantees
access or the opportunity to harvest a given oulput
level, or in the case of the bluc crab fishery, a set
number of crabs or buskets of crabs.

Under an 1TQ program, the problem of profit or rent
dissipution typically disappears. Producers now have
to pay for the use of the fish stock which was
previously (ree. Nearly every nation of the world with
commercial fisherics is currently implementing ot
exploring ITQ-based management,

In the United States, the surf clam and vcean quihog
fisheries are managed by ITQs. The South-Adtlantic
wreckfish fishery is also managed by ITQs. A great
lakes fishery of Wisconsin and the herring roe fishery
of California have a long-history of ITQ manugement.
[TQs are being considered for the west coast sablefish
and halibut fisheries. The southern bluefin wna fishery
of Australia is managed by 1TQs. 1TQs are used to
manage 23 Canadian fisheries. South Africa manages
its highty valuable abalonc fishery by ITQs. The
National Marine Fisheries Service issued studics on
using 1TQs to manage and regulate the northwest
Atlantic sea scallop fishery, the Atantic and king
mackerel fisheries, the Gul{ shrimp fishery, and the
Pacific northwest groundfish fishery.

To date, there has been only a limited analysis of the
benefits of [TQs. In the southern bluefin tuna fishery of
Australia. ITQs were responsible for reducing flect size
by more than 80%. Profus or nel relums, however,
increased by more than $11.0 million { Australian
doltars). Fewer. but larger, {ish were being harvested.
The downward trend in parental biomass reversed its
fong-run trend. Boat crews camed substantiaily more
income. Rents or monies recetved from the fishermen
under the [TQ regulation paid far 44% of management,
tesearch, and related stock assessment work; prior (0
ITQs, the fishermen paid nothing towards resource
management.

The obvious appeal of ITQs is their seemingly
simplicity.  Once the procedures for the initial
allocation and demomination of tradeable units are
determined, 1TOs are relatively casy to implement.
There are, unfortunatety, some downsides or problems
of ITQs.



First, ITQ-based management is. in praclice, a
biomass approach. That is. ITQs seek to reduce total
landings of a given resource. They can be modified 1o
reflect size and sex of fish but this adds to the
complexity of management. ITQs also tend al ieast o
offer the potential for market power. This latter
problem would probably not happen in the blue crab
fishery given the large number of small operators.
Aliernatively, an ITQ scheme could be designed that
prohibits any individual from gaining market
concentration power.

1TQs usually are inadequate, alone, for addressing the
muliiproduct or multi-species nature of most fisheries.
That is, it is extremely difficull 10 deal with the multiple
preduct interactions. [n the biue crab fishery, an 1TQ
program would have to address size, sex. product form
(hard vs. soft crabs vs peelers), geographic location,
time of year, and gear type. 1TQs, however, may be
easicr 10 use to control muliiproduct interactions and
fisheries exploited by different types of gear than other
types of regulatory siralegies.

Dificrences in size, sex, and product form iypically
couse a problem kmown as “high-grading” mn ITQ
management, Fishermen discard the lower valued
products to retain more of the higher valued products:
if discard mortality is zero, "high-grading” 15 not a
problem. If discard mortality is nonzero, however,
“high-grading” can pose major problems for ihe
resource; the large and more fecund female animals
usually command the highest prices in the market.
Discard mortality fur the blue crab pot fishery i likely
to be near zero or extremely Jow since unwanied crabs
are readily culled and returned, generally unharmed. 1o
the environment. Discard mortality in the dredge
fishery, however, may be high. Qverall, high-grading
would oot be expected to cause a serious problem for
the blue crab fishery.

Potential Regulatory Strategy for Blue Crabs

Although the state does not have well defined or
specified objectives for managing Calfinectes sapidus.
it is reasonable to consider two possibly competing
objectives of resource management. First, the state
may want to maximize cconomic oppertunitics.
Second, the state may desire 10 maximize net economic
benefits to the citizens of the Commonwealth. Althoagh
a cumbersome concept, maximization of net benefiis to
the Commonweaith would ensure that all and non users
of the crab resource would receive maximum benefit
from resource management. Alternatively, the dollar
value of the resource assessed by society aftes
deducting al costs would be as targe as possible.
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The first objective, maximize economic opporiunibes,
is a typical objective of less developed countrics
(LDCs) and coastal communities. The concern in
LDCs is to create empioyment opportunitics, proside
food and income or subsistence. expand the tax base,
ard penerate foreign currency. The concems of
Virginia coastal communities are similar except for
subsistence and penerating foreign currency. Under the
objective of maximization of econvmic opporlunities.
fisheries managemem focuses on short-rua economic
growth.

Most gsowth-bascd policies focus on subsistence and
capital availability policies. Policies thal focus on
subsistence or capital available typically involve
wraining individuals to harvest fishery resources and
making Jow-cost loans availuble.  Except flor
underutitized species, grawth-hased fisheries are shorn-
lived. Ovwer-capitalization, excess {ishing effort, and
overharvesting usually oceur. Soviety does not receive
maximum benefits and profits are quickly dissipated.

Another interesting aspect of the growth-based fishery
is that they usually do not generate the greatest tax-
base, This is particularly true fur U.S. fisheries. Asihe
number of participants increase, profit declines. As
profit declines, the tax-base or net income subject to
taxation declines.

Consider the tax base for the hard L. 2 crab fishery.
Total revenue in 1992 was $9.1 miltion. The tax base
would be equal to total profit or otal revenue less total
cost, Given a constant revenue of §9.1 million. total
profit and earnings subject to taxation would be sraaller
for a large number of watermen than it would be for a
few highly-efficient watermen. With a lot of fishing
firms and a finite resource. cost per unit of output and
per operating unit would be higher than with fewer
fishing firms. These conclusions. however, assume that
the fishery was overcapitalized in 1992.

The economic growth strategy. by and large. no
Jonger characterizes resource mapagement in the United
States. Fisheries management ofien has, however.
focused on economic maintenance. This appears 1o be
the case for management of blue crabs as well as many
other U §. fisheries.

In this case, the management agency atlempts o
maintain the slatus quo in terms of pumber of
participants and econodic opportunities.  The
management agency may alternatively desire 10
maximize the number of allowable harvesters.
Unfortunately. the status guo for most fisheries. and
possibly the blue crab fishery. is incompatible witk



resource levels. Thus, we find that even for the status
quo strategy. the resource may be overharvested and
potential profits are not maximized. At a minimum, it
is likely that there are too many watermen and fishing
hoats £xploiting the blue crab resource, and as a
consequence, the cost per unit of production is likely 1o
be unnecessarily high.

Managing the fishery to sustain the maximum
sllowable number of harvesters, as is  under
consideration by Maryland, is also o regulatory strategy
that is not likely 10 enhance resource and economic
conditions. This 1ype of objective is void of any type of
economic oplimum other than ensuring employment
opportunities. L reguires determining the configuration
of the fishing fleet and peur. To satisfy this objective,
management must design regulations  that impuse
extreme inefficiency. An example of an incfficicnt
operation would be a 14 [oot boal powered by sail in
which the operator could fish only une pot per day.
This operation would allow a large number of
harvesters but their eamings would likely be very low,

Alternatively, sustaining the maximum number of
harvesters could be based on economic criteria. Thas
would require, however, the management authorily 0
determine income levels for fishermen and the optimum
Neet size and configuration. For exampie. regulations
would allow fishermen, on average and year afier year,
1o carn a Mixed amount of income.  This type of
regulation would likely be rejected by watermen and
would de littie to enhance the economic benefits of the
CRub resource,

if the state shoufd elect to manage the blue crab
fishery for the purpose of cconpmic opporiunity or
stalus quo, the state will not receive the maximum
economic benefit, and quite likely, not the maximum
tax revenue from blue ¢rab harvesting. In essence, if
the state desires 1o maximize short-run employment ot
Jimited economic oppurtunities, ConLinuINg previous
torms of open-access will likely suffice. N will be
necessary, however, 1 better define the optimum yield
to ensure some long or intermediate-run stability in the
TESOUTCE.

On the other hand, if the state desires 10 maximize nel
benedits from the fishery, individual transferable quotas
(ITQs; offer the mast promise. Under this regime, the
state ¢ould auction off the first-round atlocation and
receive income. Alternatively, the state could allocate
the initia! total aliowable catch {TAC) based on
historicat participation burt jmplement a transactions fec
equal to the cost of managing the biue crab resource.
For example. if it cost Virginia $ 100,000 to manage the
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fishery and the TAC was 40,000,000 pounds, the state
could implement a transactions fee of $0.25 per 100

puunds of ITQ.

The ITQ scheme cauld alse be modified 10 allow the
state 10 buy and sell quota every year or every season 1o
control the rate of resource removal . 11 the TAC was
higher than the initiul allocstion. the state could sell
ITQs; when the TAC was lower (han the initial
allocation, the stale could buy quota. Monics realized
{rom the transactiens fee and subseguent sales of quota
couid be used by the state 10 purchase quota and
manage the resource.

Historicatly, the initial allocation of ITQs has been
based on histerical participation in the fishery.
Transactions fecs are usually zero. The Mid-Allantic
Fisheries Maunagemeni Council, however, s
considering imposing a uscr fee for surf clams, ocean
guahogs, and other species. Under an initial allocation
framework, the manugement agency simply assigns
shares 1o the vessel owners and allows market
tansections 1o deal with the buying and selling or
trading of quota in the future. ITQ schemes in New
Zealand and Australia appear to be the only ones that
impose a transactions fee o require helders of quota to
pay 2 fee to the nalion.

Of all the possible regulatory schemes for blue crabs,
the individual ransfersble quots is likely the most
promising if the state desires 10 gencrale revenues,
promote resource conservalion, and convey maximum
henefits to the Commonwealth, Implementing an ITQ
program, however, is likely to be quite difficult.

If the siate decides 1o initiate an 1TQ program to
manage the blue crab fishery. a varicty of issues will
have to be addressed. First, will the ITQs be issued
relative to product form or just simply with respect 10
total bloe crabs (e.g., an ITQ for hard blue crabs, an
ITQ for peelers. and an ITQ for sofi-shelled crabs).

The preferred approach is to issue an ITQ for total
production but only after setting the 1TQ relative to
long-run biological and cconomic goals and objectives.
In this manner, watermen can decide how 1o allocate
their effort and maximize their net rewms.
Alternatively, watermen have maximum flexibility 1
deciding on a fishing strategy. A total ITQ strategy
also creates the opporunity for the state 1o maximize
tax collections and revenues from the fishery.

ITQs by gear and resource area also could be
implemented if managers are concerned about equity
and temporal problems.  Again, however, il 1s



preferable that the harvester be allowed to adopt the
most efficient gear and exploit the arcus yielding
maximum economic returns: this could likely occur
with an [TQ regime structured te deal with differences
in resource drea and gear.

What Are Sonie Likely Problems of ITQs?

There are three primary problems the state must
address in an [TQ program for blue crabs: ¢}
transactions feg, user fee, or tax, (2) the seiting of an
annual total allowable vatch {TAC). and (3 whether or
not to establish a centralized market, or at least,
clectronic access to daily market prices for quota. The
three prublems are not trivial and all involve increased
costs for the state. The costs. however, should be easily
recoverable via revenue collection activities te.g., user
fee).

Another potential problem with 1TQs is market
concentralion or market power. Althovgh illegal, ITQs
create lhe opportunity for buyers to collude and
purchase large guantities of quota and subsequently
control the market. It is unknown whether or not there
is an oppununity for buyers and sellers 1o control the
market. Lt is unlikely that a group of watermen could
dominate the market since there are many watcrmen.
Processors or owners of picking houses, however, may
have sufficient buying power io collude, and thereby.
conirol the exploitation of the resource. This possibility
needs to be thoroughly examined when considering
ITQ) management.

A patentially serious problem with ITQs in the crab
fishery is the nced 1o estublish a fleor level of TAC and
harvest rights to the individual harvester. If there is any
possibility that TAC might be st 10 zero in a given
year, watermen will have exwreme difficulty i
borrowing funds 1o operate their businesses. Financial
institutions simply will not make loans 10 a business
entity in which production might be constrained to zero.

ITQs also reguire increased monitoring  and
enforcement. Thus, the state could find that managing
the blue crab fishery under an ITQ program could
increase their management and regulatory costs. This
is currently the situation in the surf clam/occan quahog
fishery. The recent stock assessment suggests that the
TAC or annua! fleet quota must be reduced. Industry
has countered, hawever, that the assessment is Nawed.
The National Marine Fisheries Service must now redo
its assessment for surf clams and ocean quahogs.

Another problem with ITQs is establishing the
dencminations of ITQs. Just like money, ITQs have o

13

he available in casily tradeable denominations. Sheuld
ITQs be issued in percentape of total allowable cach
(TAC) or actual harvest units such as pounds and
baskets? Harvest units appear o be the most common
denomination for ITQs.

In general, ITQs work best in small fisheries in which
the species is Jong-lived, slow growing, and not subject
1o large random fluctuations in abundance. The hiue
crab is shart-lived, fast growing. and prebably subject
tu large random fluctuations in abundance. An annual
total allowable catch {TAC) may, thus. be difficull to
sl at the beginning of each harvesting season. This
prablem can be partly mitigated, however, by imposing
a minitnum TAC regardiess of the cusrent conditions of
the resource; the TAC can be adiusted, only upwards,
during the season as new information hecomes
available.

A Remaining Option—-The Buy Back

There is growing interest by resource managers in
reducing fleet size-—-number of vessels--via a buy back
scheme. Under this scheme, vessels are purchased by
the state or federal government. In New Zealand, the
ITQ program was coupled with a buy back program.
Unfortunately, the buy back program funds became
depleted, and the manugemenl agency was unable to
purchase the number of vessels necessary to achieve
maximum net social benefits.

The United States agency, Nationa! Manne Fisheries
Service, is currently investigating a buy back program
for New England fisheries. The desire is 10 reduce the
fleet size by approximately 60-70%. I remains
unkaown whether or not an ITQ scheme will he
coupled with the potential buy back program.

There are several problems with a buy back program.
First, there is the problem of which boats should be
targeted 10 be purchased. Second, how is the purchase
price to be determined? Third. the buy back program
must be coupled with some other regulatory sirategies
preferably an ITQ scheme. 1o promote maxinImn
economic benefits.  Fourth, how is the buy back
program to be financed? Last there may be so many
boats in the biue crab fishery. it simply may not be
economically feasible to consider a buy back program.

Conclusions

The blue crab fishery of Virginia is thought io be
important e several coastal economics: ns actual
importance is not known, though, because of
inadequate information. The Virginia Insiutue of



Marine Suience, however, is currenily conducting a
study to determine the economic importance of
Virginia's commercial fisheries. The bluc crab fishery
has become increasingly important over the past lew
years as olher Marifc Tesources tave declined i
abundance and experienced downward shifis in denmuand
while the worldwide demand for crsb meat and refuted
products has substaniially increased.  For example.
wiatermen previously dependent on uysters for &
plurality of iIncome now increasingly depend on crabs.

It 1 Uehieved by rescarch scientists and resource
managers that effon has increased 10 the point thal the
short-run and possibly long-run viabibity of the resource
is in jeopardy. As i conscguence, fishery researchers
and some administraton have suggested that VMRC
cxplore allernative regulations, and i particular.
hmited eatry and eftort control schemes.

it is smportant to recognize that while Liniled cniry
programs can reduce the averall fevel of gifon and aid
i rescitce restoration, limited entry does nut offer the
best approach for uickly restoring the resource. One
possible approach for restoring the resource in the
minimum amount of time is o drastically restrict the
wking and harvesting of hiue crabs. While this stralegy
would minimize the time it takes the resource o
rebild, it would alse Cause sEvere economic hardships
for walernien, ¢oastal communilies, and busincsses
dependent upen the blue crab fishiery. In addition, these
is 1o guarantee that restrictive harvest policies will
rehuild the resoutet.

There are simply oo many unkhowns in the rebuilding
cyustion.  These unknowns inciude environmentil
factors. food availubility. predation. and water guality.
All, except water guality, arc pencrally uncontrollable.

Befure controfied-greess, private property regimes, of
open-aecess fepslations can he successiully evaluned,
the state of Virginia and the VMRC mas determine the
ohjectives of managing the resource. Does VMRC
wanl 10 focus primarily vn reseurce conservalion or on
the henefits W the Commonwealth? Alernative ly, does
VMRC want to maximize the long-run benefits of the
resaurce which requires joint consideraban of resource
commervatien and econumic benefiis?

In comparsson, federal fisheries management, under
the Mugnusom  Fishenes Conservation  and
Management Act (MFCMAG 15 currenily focusing on
rmanaging fishenes [ maximize benefits to suciety, To
du 50, however, requires a bio-econonue management
framework in which the population dynamics and
economic  henefits  are interrelated  and  jointly
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considered. Overharvesting of maximum ex ploitation
has occurred in nearly every fishery maraged undey
MECMA in which the objeclive was economig growih
ar mantenance of the fishery or industry.

Adlowing o common-property., Open-aceess siraicgy 1o
continue will not allow  the  citizens of the
Conunonwealil o receive maximum henefits from the
hlue crab TEsouTve. A COIIINDN-PrOPEry . OPCR-QUNESs
stralegy, however, will oifer mantmam employment
oppartunilies 1m the shun-run when resource conditions
are eelatively higho In ihe jong-run. the apen-aegess
fishery will cause some Ty of mological uvertishing.
loss of profit. snd seroofr pear-zero prowth
upporiunities. A cuse in point is the New England
groundfish fishery. Sunce 1977, the numher ol vessels
and crew substamiadly increascd. The fishery has
historically been an open-access fishery. Today, the
New England Fishery Management Council is having
to deal with a moeratorum on fishing for cod. hadduck.
yellowtail founder. potlack, and redfish (ocean perch).
If the blue crab resource is really declining as suggested
by the sientific community, VMRC may have 1o
consider the option vl drasticatly limiting (he harvesting
of blue crabs in the near fulure.

Limited entry is not i cure-all for the blue crab
[ishery. Other restrictions, such as cull rings and the
qumber of pots per ndividual, will b necessary.
Allemnatively, limited entry witl not necessarily limit
total effective fishing effort and prevent the biological
and economic waste that potentiatly occurs with
averharvesting adult crabs and the harvesting of smatl
of lean crabs. R owill be necessary o consider
regulations that aiso contral the age-at-entry and total
effective cftort.

Of the many potential regulstory strategies 10 solve
the resource and cconomic problems, ITQs likely offer
1be most proniise for the blue crab fishery. Admittedly.
the fishery is not an ideal candidate for [TQs. but
neither have been many of the fisheries of the world
that have been successiully managed by ITQs
Moreoner, many of the potential problems with ITQs
for the blue crab fishery could be resolved by imposing
a minimum annuai TAC. Supplementary regulations.
however, might also be required with 1TQ management
of the fishery (e.g., cull ring size of restocrions on
dredges to ensure a reduction in dredge-related
mornality).  1TQs also may have 1o be designed
explicitly recognizing the multipreduct nature of the
fishery: the multiproduct natuse. however, should be of
convern regardless ol the form of management. Also,
[TQs likely offer the best management sirategy for
dealing with muhiple products because they allow



walermen flexibility in deciding how and what 10
produce.

Primary problems of 1TQ= for the sate will be
deciding the initial Alocation and denomination of
ITQs and whether or not 1o implement user-fees.
Another problen for the vate will be determining total
atlowahle catches (TACH) cach year, VMRC will have
1o determine if it has the capability to set TAC 1o levels
consistent with resource conditions. Last, VMRC will
have to decide whether or not there should be a
nunimunt annual TAC to allow watermen and crub-
related businesses 10 ohtain loans from financial
institutions.

An ITQ program will requirc additional investrment by
the state for data collection and fishery monitoring
activities: additional expenditures would be required.
however. for any regulatory stralegy concerned with
maximizing benefits to the Commonwealth. 1f an ITQ
program is 1o be successful, accurate assessments of
resource conditions arc essential. Accurate assessments
of blue crab sbundance, however, may be Jifficuit since
there is likely to be a high degree of variability in
resource abundance and the rclationship between
spawning stock and recruitment. Moreaver, monitoring
of landings und harvesting activities are required for
any successtul 1TQ program just as they are for any
successful regulatory regime.

Inevitably. there will be some type of market for
ITQs. Whether or not the markel will be comprised of
many buyers and sellers having liule information atout
ITQ prices or a ventralized market in which all buyers
and sellers have access w0 1TQ price information will
depend upon decisions made by the state. That is. the
state wilt have to decide whether or not 10 invest m
creating a centralized market. Thus far, none of the
U.S. fisheries managed under [TQs have a ceniralized
market or electronic bulletin hoard far disscmnating
information about ITQ prices. It has been shown ia
cther ITQ programs and in the case of marketable
emission or pollution permits for electric power planis,
however, that il an 1TQ program is to be successful,
there must be some sort of centralized market or
clectronic bubletin board that summarizes ITQ prices.
1a the absence of a centralized eachange oF electronic
posting system, il is unlikely that market equilibrium
prices for ITQs will form, and as a consequence.
maximum cconomic efficiency and social and
econamic benefits may not be realized.
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