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Abstract

The effectiveness of the US Atlantic sea scallop fishery regulations has resulted in recovery from a biological standpoint.

However, due to excessive harvest capability and regulatory inefficiencies, the industry is facing substantial harvesting costs and,

hence, economic inefficiency. The main reason is that most regulations or restrictions do not take into account the fundamental

importance of the property rights for inducing behavior more consonant with aggregate as well as individual rationality. This article

conceptualizes the role and importance of property rights structures in their application to Atlantic sea scallop fishery management.

Additionally, embryonic industry efforts in developing an enhancement program for this fishery may point to the need for more

cooperative, area-based management strategies. By doing so, two important elements for achieving greater production and value

from the scallop fishery are identified. First, establishing an ownership structure of private property rights in the form of Territorial

User Rights in Fishing (TURFs) and second, having fishermen cooperate under an organizational structure, such as a harvesters’

cooperative. These elements imply that an alternative, rights-based cooperative approach may become a compatible governance

arrangement and provide an incentive for the rational management of the scallop fishery.

r 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Despite profitability and biological recovery, the
regulations that govern the US Atlantic sea scallop
fishery have resulted in substantial operating costs due
to excessive harvest capability [1]. However, excess fleet
capacity and the present regulatory regime severely limit
vessel productivity and prevent them from operating
efficiently [2]. The question, therefore, is not only how to
determine whether or not excess scallop stock exists, but
also how to manage the scallop harvesting sector
efficiently to ensure the sustainability of the resource
as well as the short and long-term economic well-being
of those who harvest them. The failure of government
fisheries management programs around the world
ee front matter r 2004 Elsevier Ltd. All rights reserved.
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results from regulations or restrictions on fisheries that
do not take into account the fundamental importance of
property rights [3].
This paper conceptualizes the role and importance of

property rights in Atlantic sea scallop fishery manage-
ment, particularly Territorial User Rights in Fishing
(TURFs). The TURFs property rights are primarily
related to the structure of ownership and control over
the resource, which, in turn, affects the incentives to
reduce fishing pressures, implement conservation mea-
sures, enhance stocks and their habitats, and finally,
consider the long-term well being of the fishermen.
The structure of the paper is as follows. Section 2

proceeds with the policy issues, which concentrate
primarily on the impacts of present regulatory manage-
ment and the prospect of open-ocean aquaculture via
stock enhancement in the US Atlantic sea scallop
fishery. This provides background on the current
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situation faced by fishery managers, policymakers, and
fishermen. As such, it offers a viewpoint for considering
possible amendments to present regulations and legisla-
tion that affect the efficiency, welfare, and sustainability
of the scallop fishery. Section 3 is a literature review of
rights-based property rights structures and its applica-
tion to well-managed ocean fisheries around the world.
Section 4 proposes the application of an alternative,
rights-based management program, such as TURFs, for
Atlantic sea scallop fishery management and identifies
conditions and incentives that will facilitate the estab-
lishment of property rights systems. Section 5 suggests
that, in order for the TURFs to be effective, an
organizational structure of ownership and control over
the resources, such as a harvesters’ cooperative. A
conceptual model was developed incorporating the
effectiveness of a private, rights-based cooperative
approach in managing the sea scallop fishery. The
conclusion in Section 6 stresses the importance of an
alternative management regime, based on private own-
ership, and also that fundamental reform is required in
the present US fishery management institutions in order
to achieve conservation and economic efficiency.
2. Atlantic sea scallop fishery policy issues

In terms of exvessel value, the sea scallop fishery is
one of the most valuable domestic fisheries. This fishery
has consistently been among the top ten in landed value.
Before extremely restrictive regulations were imposed
between 1994 and 1998, the fishery had experienced
overexploitation of the resource and overcapacity in the
industry [2].
Commercial harvest of scallops is year-round, and

uses otter and dredge trawls. Fig. 1 shows 25-year trends
for landings, nominal exvessel price, and an exploitable
swept-area biomass.1 The fishery’s landings have in-
creased since 1998. Between 1998 and 2001, landings
rose from 5879 to 21,404 metric tons, an increase of
264%. This increase was a result of both the recovery in
the scallop stock during those years and access to the
highly productive Closed Area II during the fishing year
1999.2 This is further confirmed by the exploitable
biomass, which also has increased dramatically from
1It is the exploitable swept-area biomass of sea scallops (43.5 years

old) on Georges Bank and mid-Atlantic areas (estimated from Stock

Assessment Workshop data). Henceforth, when the term biomass is

used, it means the exploitable swept-area biomass of the fishery. All

weight measurements in this paper are metric and in meat weight

equivalents [4].
2Secretary of Commerce in December of 1994 closed 3 large areas

within Georges Bank (commonly referred to as Closed Area I, Closed

Area II, and Nantucket Lightship Area) to all fishing gear capable of

catching groundfish. Framework Adjustment 11 reopened the southern

portion of Closed Area II (the area south of 41130min latitude).
55,014 metric tons in 1998 to 116,350 metric tons in
2001.
Historical observation for the period 1977–2001

indicates that annual exvessel prices varied in response
to changes in domestic landings, import prices, and the
composition of imports. Exvessel price showed a volatile
trend and depended strongly on the quantity of land-
ings. More specifically, sea scallop prices and landings
exhibited an inverse relationship: as landings increased,
prices declined. For instance, from 1994 to 1997, the
exvessel price increased from $11.13 per kilogram to
$14.33 per kilogram due to relatively low landings. On
the other hand, during 1998 to 2001 when the stock
abundance resulted in increased harvesting, the average
exvessel price dropped drastically from $13.45 per
kilogram to $8.20 per kilogram (Fig. 1).
The stable or declining trends in landings between

1977 and 1990 have also been related to fishing effort.
Fig. 2 provides some evidence of excessive effort in
terms of number of vessels and number of days-at-sea
(DAS) in the sea scallop fishery. There was an increase
in the number of vessels from 61 in 1977 to 267 in 1991,
a 338% increase in 15 years. Such growth was largely
attributable to higher levels of consumer demand,
government encouragement and assistance, and techno-
logical advances. Fleet size decreased slightly in 1994 to
177 vessels, but then increased again to 257 vessels in
2001. Days absent from port also indicate an increasing
trend from 1977 to 1991. This corresponds to an
increasing number of vessels. The increasing trend of
both vessels and days absent from port increases the
unit-cost of harvesting scallops. However, days absent
from port decrease dramatically from 48,500 days
absent in 1991 to 26,807 days absent in 2001. The
reason is Amendment #4, which strictly controls fishing
effort with limits on the number of days vessels can
spend at sea, a moratorium on new entrants, and
permitting requirements [4].
Presently, the fishery is managed under the New

England Fishery Management Council (NEFMC).3

Various management strategies have been implemented
to rebuild stocks, such as mesh size limits, time area
closures, and effort restrictions in the form of DAS
limits. These actions have affected the socio-economic
condition of many fishermen by reducing the produc-
tivity of fishing enterprises, and increasing the unit cost
of harvesting fish.
One of the major concerns involves the ramifications

of closed areas and the subsequent shift in effort by the
displaced vessels [5]. The most pertinent issue facing
many fishermen in the scallop fishery concerns the
stringent restrictions placed on their fishing behavior by
the current closed areas and the anticipated restrictions
under impending amendments. In particular, the
3For management and its history, refer to Edwards [7].
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Fig. 1. Landings, biomass, and nominal exvessel price in the fishery 1977–2001.

Source: NMFS 2003. Data provided by Steve Edwards, Narragansett, RI.
Note : Biomass ¼ Avg:Catch inWeightPerTowof SurveyDredgedividedbyArea

CoveredbyDredge timesArea of theSeaFloor:Price ¼ NominalExvessel Price:

4Fortunately, in Final Amendment 10, the annual DAS allocations

have been increased [46].
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moratorium on new entrants and a restriction of
maximum days at sea per vessel-year and allowable
fishing locations are important concerns. This type of
management will encourage fishermen to seek alter-
native arrangements, such as increasing their vessel
capacity and shifting to other inputs [5].
Furthermore, area closures, such as Georges Bank,

not only reduced the allowable areas which could be
fished by scallop dredge vessels, it also forced the New
England and mid-Atlantic fleets to increase or concen-
trate their fishing activities on the remaining open
resource areas. The increased concentration has gener-
ated considerable economic waste in terms of costly
effort and harvesting undersized scallops [2].
In spite of that, the Sustainable Fisheries Act of 1996

emphasized the continuing need to stop overfishing and
to rebuild stocks. This provision mandated a drastic
reduction in fishing effort and has caused severe
financial hardship for scallop harvesters [6]. The new
overfishing definition for scallops caused substantial
reductions in vessel effort quotas, insufficient to cover
fixed costs for most vessels. For example, Edwards [7]
reported that the new 10-year plan of annual DAS
allocations for full-time vessels could lead to as few as 34
days in 2004 from 51 days in 2001.4 Under these
conditions, vessel owners are either unable to cover their
total costs or can only cover the costs by foregoing
vessel maintenance, which may lead to safety threats for
crews [2].
Apart from the above, regulations can motivate

politically powerful companies to seek government
officials to define, reassign, or attenuate property rights.
As a result, asymmetric distribution or concentration of
potential wealth in favor of dominant companies that
have exclusive uses of sea scallop resources will be
accomplished [7]. Indeed, Edwards [7] mentions that the
history of rent-seeking behavior in the sea scallop
industry has occurred since the successful lobbying for
extended jurisdiction in 1977. It continued with limited
access and disagreement on transferable rights in 1994,
and finally into lobbying for permanent access to the
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Fig. 2. Number of vessels and days-absent from port in the fishery 1977–2001.

Source: NMFS 2003. Data provided by Steve Edwards, Narragansett, RI.

Note: Both Vessels and Days Absent are in Georges Bank and mid-Atlantic areas.
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closed groundfish areas. Sutinen and Upton [8]
stressed that the NEFMC has frequently either refused
to adopt or acted in accordance to conservation
measures due to pressure by fishing interests, and
politicians have intervened on behalf of fishing interests
to pressure fisheries bureaucrats to approve weaker
measures.
Another crucial point that needs public attention is

the management costs of this industry. Who pays for the
costs of managing the fishery? Governments spend
substantial amounts of public money managing their
fisheries in order to conduct stock research, make
decisions, and enforce those decisions. It is estimated
that 36% (USD 2.2. billion) of all government financial
transfers associated with fishery policies in Organization
for Economic Co-operation and Development (OECD)
countries are for research, management, and enforce-
ment services [9]. Arnason et al. [10] have found that
fisheries management costs are generally quite substan-
tial relative to the value of landed catch. In their
analysis, they believe that the discrepancy between the
costs of fisheries management and the actual benefits
generated by the management is fundamentally the
result of the absence of cost recovery by the industry. In
other words, the fishing industry receives benefits from
fishery management without paying it. Having the
industry pay for fisheries management would establish
a link between what fisheries management is worth to
the industry and what it costs. This cost recovery
approach creates incentives for the industry to maximize
the value of the services that it gets and to minimize
what it pays for any given amount of services. It also
discourages promotion of cost-ineffective regulations
[10].
Another policy issue concerning open-ocean aqua-

culture is the interest in scallop stock enhancement and
rotational harvesting, which provides the impetus for far
more research and experimentation. Moreover, open-
ocean aquaculture offers the potential for regional
economic development, improving the balance of trade,
creating new employment opportunities, and replenish-
ing wild stocks. The production aspects also allow for a
reliable harvest of stocks and reduce variation in terms
of seasonal fluctuations, size, and weight, appealing to
both distributors and retailers [11]. The realization of
these potential benefits, combined with unstable stocks
for capture fisheries, serves to stress the importance of
the development of an aquaculture industry.
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Stock enhancement involves spat or larvae collection
that can be nurtured and then used to reseed beds or be
held and grown to market size. Spat collecting efforts
may lead to a sustainable fishery and increase the
larvae survival rates, thereby ensuring stock for future
reseeding [12].
Based on the recent summaries of scallop projects

throughout the 1990s, there was a high degree of
collaboration and cooperation between federal govern-
ment (NOAA-NMFS grant programs) and private
enterprises. Among the projects, Martha’s Vineyard
and SeaStead are considered to be successful projects,
which achieved their stated objectives [13].
Martha’s Vineyard (i.e., a private aquaculture en-

terprise) has successfully met its goal to develop and
demonstrate hatchery and field culture methods for the
Atlantic sea scallop. It shared its findings with the
fishermen, providing training in aquaculture techniques,
and supplied seed sea scallops and culture cages to
fishermen attempting to grow sea scallops. The most
significant problem encountered during the project was
the difficulty of acquiring the required permits for the
offshore culture sites [13].
The Seastead Project was a collaboration between

scientists and the New England sea scallop fishing
industry to examine potential scallop enhancement/
production strategies on a sustainable and ‘‘environ-
mental friendly’’ basis. The project results indicate that
bottom seeding (i.e., seabed seeding) of scallops into
grow-out areas is a viable option for managing scallop
production. A similar study done by Woods Hole
Oceanographic Institution [14] also confirmed that
seabed seeding is the most economical approach.5

Nevertheless, Seastead’s biggest obstacles were the
regulatory and social problems, such as area conflict
throughout the project [15].
A successful methodology for sea scallop stock

enhancement may prove useful to scallop aquaculturists,
but there is concern about the ultimate ownership of the
scallops that grow from collected spat [12]. When
fishermen, private industries, and governments help
restock a public resource, who has the rights to harvest?
Inevitably, questions of resource ownership come into
play when many parties become involved in public stock
enhancement. In addition, with both spat collection and
reseeding, fishermen are sharing information about the
location of key scallop beds, places that could be
harvested by others who are not involved in stock
enhancement work [12].
Another interesting point is that the collection of spat

is considered fishing, not aquaculture [16]. In that
5A 45MT/cycle seabed seeding culture requires less than $400,000 in

start-up capital and pays back the initial investment in four years. It

requires a lease area of about 60.703 ha and the use of a large scallop

vessel about 3 months out of the year, on average [14].
regard, a special permit is required to legally possess a
scallop under the legal harvest size. Then again, a permit
would not be issued without a proper structure of
aquacultural activity [16].6 Besides that, security of
tenure, and the right to maintain long-term site access,
along with the day-to-day concerns over site security
and gear conflicts, continue to be major impediments
[17].
Scallop stock enhancement also raises new manage-

ment challenges for fisheries managers. For example, if
it is found that a particular area returns low spat
collection success, then scallopers in that area may have
less opportunity to participate in stock enhancement.
On the other hand, if scallop numbers increase as the
reseeding efforts develop, then more fishermen may
want to be involved. Consequently, stock enhancement
is an obvious issue to consider in creating scallop
management plans [18].
Due to increasingly limited harvests, specifically in

terms of DAS and area closures that cause economic
hardships of scallop fishermen, the application of
aquaculture techniques for stock enhancement and
rotational harvesting may well provide a viable option
to increase economic well-being for these scallop fisher-
men. The development of sea scallop aquaculture
methods has the potential to increase stocks through
enhancement. Sea scallop aquaculture holds great
promise both to provide the means to replenish wild
stocks through seeding efforts and to provide alternative
employment and new business opportunities via open-
ocean aquaculture ventures for displaced fishermen.
Moreover, based on the interviews with the fishermen,
Raif [17] concluded that they preferred to work on a
cooperative basis to enhance/restore depleted scallop
stocks, thereby advocating regulatory reform and social
acceptance of this new industry. This would also attract
younger fishermen and new entrants to explore stock
enhancement.
The previously mentioned policy issues are a result of

the fact that the scallop fishery is managed without
taking into account the fundamental importance of
property rights. Approaches to resolve aquaculture and/
or wild fishery problems must involve better definition
of the rights over how resources may be used. Thus,
establishing well-defined property rights may bring
considerable improvement in the management of the
scallop fishery.
3. Property rights and rights-based management

Property rights are a fundamental issue in the
allocation of natural resources. Property rights essen-
tially define who has the right to do what with a
6Bottom seeding of scallops may not be a problem.
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resource. Property rights are essentially bundles of rights
to use or transfer resources [19].
Furubotn and Pejovich [20] have elaborated upon the

theory of property rights and their development. They
suggest that the scope and content of property rights
assignments over resources affect the way that people
behave in a world of scarcity. In other words,
individuals respond to economic incentives, and the
pattern of incentives present at any time is influenced by
the prevailing property rights structure. For this reason,
it is clear that careful design of the institutional setting
of an economic problem is essential, as it determines the
welfare potential of the system.
The primary cause of property right problems is the

failure to pay attention to the role of institutions—the
laws and social norms that constrain the behavior of
individuals and groups. Institutional arrangements
determine whether property rights are controlled by
government, held in common by a group (common
property), or parceled out among individuals (private
property rights). In other words, certain idealized
structures of ownership must be distinguished at the
outset. Any attempt to exercise control over resources is
an attempt to define property rights [21].
If incentives created by these institutions favor the

overexploitation of fish from the sea, then the prospect
for aquatic life is ruin. If, on the other hand, the
institutions provide incentives for conservation and
stewardship, then the outlook for fish stocks will be
optimistic [22]. Ill-conceived incentives have resulted in
variety fisheries management issues, such as overfishing,
overcapitalization, by-catch, loss of bio-diversity, and
damaging fish habitat due to the effects of dredging on
the seafloor. Government has tried to manage these
incentives by command and control regulations. These
regulations impose restrictions on fishermen. As a result,
individual fishermen have an immediate economic
interest in finding ways to bypass them [23].
Managing a fishery through a regulatory regime does

not solve the basic incentive problems caused by the lack
of property rights to the fish stock. Excessive fishing still
exists because of the absence of property rights. A
decade ago, a number of ocean fisheries around the
world adopted alternatives to traditional command and
control fisheries management. For instance, countries
such as New Zealand, Iceland, and Norway have
replaced fisheries managed by government with systems
based on property rights. These rights-based fishing
management systems, which include Individual Quotas
(IQ), private harvesting agreements, and exclusive fish-
ing rights in marine areas [24]. Rights-based systems
create the self-interest that fosters stewardship. The
support for rights-based systems is conditional on how
such management is designed, how it specifies the
exclusiveness of the right, the conditions under which
it could be transferred, and the basis for the assignment
of the rights [25]. Rights-based fishing is increasingly
recognized as a practical alternative to the inefficiencies
of direct controls and regulation [3].
An IQ is a right, which is generally structured to allow

fishermen to own a share of the Total Allowable Catch
(TAC) for a particular species in a defined area. An IQ
system is based on controlling harvest levels, and is
designed to ensure sustainable use of the fisheries stocks
while maintaining economic efficiency. Under an ITQ
system, the IQ is transferable to another economic
agent. Participants in the quota system may buy, sell,
lease, or trade. Sutinen et al. [26] suggested that an ITQ
management system for the Atlantic sea scallop fishery
appears to be well suited for, and significant benefits
may accrue to industry and society provided it is
appropriately designed. Repetto [6] compared the
Canadian and US scallop fishery and concluded that
the Canadian scallop fishery has greater stock abun-
dance, smaller fluctuations in annual harvests, greater
balance in age classes, and greater profitability than its
US counterpart. The reason is that the Canadian
government adopted an ITQ system of enterprise
allocations (ITQs allocated to fishing companies) in its
Atlantic sea scallop fishery.
A particular case of interest, a company in New

Zealand called the Challenger Scallop Enhancement
Company, is a fishery self-governing cooperative based
on an ITQ property rights regime.7 The company has
direct responsibility for managing New Zealand’s largest
scallop fishery, known as the Southern Scallop Fishery.
The company has also significantly expanded its role
from simply providing enhancement services to becom-
ing actively involved in research, monitoring, and
devolving management of the fishery. The cooperative
structure gives quota owners a strong organizational
base and makes it possible for them to take a leadership
role within the industry and community. The manage-
ment framework has evolved as a result of a flexible
legislative environment, a non-coercive government
approach, and the development of a collective and
accountable management capacity [27]. The high degree
of self-governance and management agreement reached
amongst industry participants and between sectors that
utilize the resource, as well as various independent
performance measures, confirm to the success of these
innovations. The most interesting part of this company
is that it is able to increase the number of scallops that
have recruited (i.e., stock enhancement) into the
commercial fishery over the last seven years after
experiencing low scallop abundance in 1996 [27].
Another management approach to the US fishery is

private harvesting agreements [24]. The government
facilitates such agreements by identifying common traits
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within fishery sectors. For instance, according to
Gilmore [28], an industry-designed cooperative in the
Alaska pollock fishery appears to be successful in
bringing increased efficiency and profits. The Pollock
Conservation Cooperative (PCC) is made up of the eight
firms and 19 catcher/processor vessels in the fishery. The
cooperative agreement is limited to harvesting activities
where each firm is allocated a share of the total catcher/
processor allocation. The PCC has contracted with a
private company, SeaState Inc., to obtain harvest data
from the NMFS, observer records, and inform indivi-
dual companies of their remaining quota share. Under
the cooperative, firms are using their most efficient
vessels, with 14–16 of the 19 vessels being used to
harvest the available quota. As a result, overcapitaliza-
tion, bycatch, and discards in the fishery have been
reduced. Furthermore, yields and quality also are
increasing as vessels are able to prospect for larger fish
and catch them in quantities that can efficiently utilize
processing equipment [28].
The other type of rights-based management is the

establishment of TURFs. For example, a coastline can
be carved up, and private owners can be allowed to take
exclusive possession of the fish in their area. TURFs
split the fishery within a country’s jurisdiction into
several geographic territories. Each territory is assigned
to a single firm or a small group of fishers [3]. An
example of an efficiency and enhancement TURF
resulting in a form of sole ownership is that of the
scallop fishery in Nemuro Bay, Japan (Nekaikyo No. 29
Committee, 1993 quoted in Christy [29]). Prior to 1975,
there were about 153 boats with the total catch
averaging 2000 tons of scallops per year. When catch
declined, the five cooperatives combined to plant
scallops. After recovery, the cooperatives chartered
vessels to harvest the scallops. In 1985, the 16 chartered
boats harvested over 6600 tons of scallops, and annual
profits were US $11 million, which were distributed
among the cooperatives and divided up among indivi-
dual members [29]. This example indicates the ability of
groups of fishermen to adopt management measures
given the right conditions. In this case, a form of TURF
provided the basis.
4. Specific application of TURFs in the Atlantic sea

scallop

What types of rights-based regimes might be feasible
and suitable in the scallop fishery? One possible way of
internalizing economic incentives is to create private
ownership of property rights. The establishment of
private ownership in the form of TURFs in coastal
fisheries is conceptually simple and generally works well
for sedentary species, such as sea scallops. TURFs
involve the assignment of rights to individuals and/or
groups to fish in certain territories. Thus, the boundaries
of the territory should be clearly demarcated, identifi-
able, and defensible and protected by the laws and
institutions of the country. Most importantly, TURFs
provide opportunities for solving two major problems of
fisheries management—efficient production of net ben-
efits and equitable distribution of benefits [30].
Christy [30] outlined that certain kinds of rights need

to be exercised in order for TURFs to be effective. One
of these is the right of exclusion. A second right is that of
determining the amount and use of a resource within the
territory. A third is the right to extract benefits from
the use of the resources within the territory. Finally, the
duration of the rights to capture future returns from use
of the territory.
The right of exclusion, which is the right to limit or

control access to the territory, certainly gives the
fishermen the power to capture resource rent. The
question is, to what extent must the right holder take
into account the actions and decisions of his peers? Are
they individual rights or collective rights? If his right is
like that of a fish farmer over a pond, it may be highly
exclusive. If, however, it is like that of an Atlantic sea
scallop area, he has little exclusivity. Perhaps one
solution is for the fishermen, as a group, to collectively
acquire the whole catch and give each a fixed share of
this yield. This can be considered as ‘‘sole ownership’’
on the entire site because TURF is less resource specific
than site specific [30]. Therefore, it is not the enclosure of
the stock, but the value associated with the territory [30].
This may require redistribution of wealth, as the
provision of exclusive rights may exclude some present
users. For example, the issue of highly migratory species
that drift through the TURF area can be solved by
agreement between the TURF owners and the other
users with regard to gear restriction, TAC, and gain
access to specific areas. If fishermen see that they can
capture the benefits, this provides a powerful incentive
for them to cooperate [31]. Another significant problem
faced by the scallop fishermen (TURF owners) is the
bycatch of other groundfish while dredging the scallop.
The government can potentially make an agreement
with the TURF owners to pay some kind of user fee
(approximation of bycatch value) before harvesting
begins and later allow them to sell the bycatch. If the
bycatch is high, the government can charge higher user
fees.
In addition to exclusivity, TURFs give the holder the

second power of ownership, management [30]. As for
short-run management of the harvest, it gives owner the
power of deciding when and where to land the fish, for
what market, and of what quality. As for long-run
management of the size and composition of the future
fish stock, there is a direct link between what a
fisherman takes from the stock today, and what will
be available to take in future years.
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Another right is transferability that gives the third
power of ownership, to sell it or grant it. This would
allow any individual fisherman the flexibility of exit-
entry into the fishery. It is valued because it allows the
holder to make the best use of his time and capital by
selling his right if he wishes. The quota becomes
movable from holder to holder, between long-term
holders, and from long-term holder to short-term renter
by private grant, sale, or lease [32].
10Jentoft [23] gives a more comprehensive description of ways to
5. Harvesters’ cooperative management approach

Improved management of the fishery requires exclu-
sive rights, and exclusive rights require that someone be
responsible [3]. Without someone having responsibility
to manage the resource, there is no guarantee that
private property rights alone will institute sustainable
resource use [33]. In order for a property rights regime
to function, ‘‘it must have an incentive structure that
balances the rights of fishermen to harvest fish stocks
and their responsibilities towards maintaining produc-
tive fish stocks and supporting those social structures
associated with the fishing industry. Without these rights
and duties, any fisheries management institutions will
fail due to a lack of legitimacy’’ [34].8

Would merely creating and using property rights
among fishermen work to control both open access and
overcapacity and, thereby, overfishing? Systems such as
quotas on catches permitted or limiting the number of
licenses issued have, in fact, been used around the globe
with increasing frequency since the 1970s, but to no
avail in controlling the race for fish. These are
considered to be weak property rights systems. Another
important issue is the effect of the regime on the process
of governance and the success of co-management
efforts.9 According to Repetto [6], ‘‘the co-management
regime in the US scallop fishery is conflicted, costly, and
ineffective.’’ For instance, fishermen in the industry
and their representatives are openly critical of govern-
ment fisheries managers, scientists, and one another.
Adding further to the conflict, environmental groups
have initiated a lawsuit to stop the Council’s decision
to reopen the closed areas of George’s Bank scallop
fishing [6].
The key question here is what kind of management

regime is required in order to motivate fishermen to
8Legitimacy refers to what extent fishermen willingly accept the

regulations as appropriate and consistent with their values [23].
9Co-management defines as a partnership in which government, the

community of local resource users (fishers), external agents (non-

governmental organizations, academic, and research institutions), and

other fisheries and coastal resource stakeholders (boat owners, fish

traders, money lenders, tourism establishments, etc.) share the

responsibility and authority for making decisions about the manage-

ment of a fishery [37].
adhere to the regulations? Jentoft [23] suggested invol-
ving fishermen’s organizations directly in the regulatory
making process.10 Thus, rights-based fishing assumes
that fishermen, if allowed exclusive use rights and thus
direct inclusion in fisheries management decisions,
would clearly see the benefits of managing for the
long-term health and productivity of their fisheries. In
other words, what are the possible management regimes
that have self-governance mechanisms in which fisher-
men have a personal interest to pursue activities that will
help the sea scallop fishery become sustainable? Is there
any such rights-based fishing that can be considered as
an alternative regime?
There is a possible system of common ownership with

less government intervention such as a harvesters’
cooperative, where resources are managed by a group
of fishermen through the development of self-manage-
ment cooperatives. Harvesters’ cooperative management
would be beneficial due to the characteristics of this
single species fisheries and the homogeneity of the
scallop fishermen.11 Moreover, given their economic
objective, cooperatives seem to perform better in market
economies, provided they have exclusive rights to
resources [35].12 Harvesting cooperatives have been
formed with relatively low transaction costs and have
produced significant gains in efficiency and productivity
[36]. Hence, the principal problem faced by members of
a cooperative using a commons is how to organize
themselves and to change from a situation of individual
action to one of collective action [37].
Collective action occurs only if the group of commons

users has the authority to make decisions and establish
rules over the use of the resource. There are always
incentives for an individual to adopt strategic behavior
and circumvent the rules for private gain. The challenge
for any common property regime is to establish
institutional arrangements that minimize transaction
costs and counteract opportunistic behavior such as free
riding.13 It is important to develop workable procedures
or rules for monitoring the behavior of the resource
users and to use social sanctions (penalties) where
necessary. Rules relate to the structure of action
situations, thereby affecting the way individuals behave
and achieve outcomes. If the rules are clear and
everyone knows them, transaction costs will be low,
improve fisheries legitimacy.
11Even though heterogeneity (small and large scale) exists among

fishermen, their objectives will be the same as anyone else in a single

cooperative management scheme; that is, to maximize the net profits.
12Recently, Edwards and Correia [47] have proposed and illustrated

how harvest cooperatives as an alternative management might work in

the Atlantic sea scallop fishery given the concerns of the New England

Fishery Management Council.
13Free riders are those who benefit from the work of the group

without contributing to that work.
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rules relatively easy to monitor, sanctions enforceable,
and conflicts manageable [37].
However, cooperatives do fail if there is insufficient

information or excessive numbers and heterogeneity of
fishermen, which leads to equity problems [38]. One of
the common impediments or failures of cooperative
management is conflict. Conflicts are likely to occur not
only between and among the owners of TURFs, but also
between them and other users of the aquatic environ-
ments, facing litigation decisions in the hands of federal
judges. However, conflict resolutions are usually solved
by way of negotiation among the parties involved and if
this is not the case, a public hearing is convened to get
their comments before drafting the final management
plans. There are numerous examples around the world
where fish stocks and the other common pool resources
have been successfully managed and shared between
users under a system of common ownership
[35,36,39–41].
Sole ownership through cooperatives also facilitates

enforcement. The cooperatives engage in catch monitor-
ing and the surveillance of its areas. In the case of
cooperative rights, peer pressure is effective in ensuring
compliance. Geographically based rights, such as
TURFs, would be easier to enforce than catch-based
rights. For instance, in the case of sea scallop TURFs,
transaction costs in terms of monitoring and enforce-
ment could be very high if other fisheries (groundfish)
and interests (marine protected area) are considered.
One way of overcoming this problem is to enter into an
appropriate contractual agreement between government
agencies and harvesters’ cooperative, where the coop-
erative pay a deposit or post-bond upfront equal to the
current market value of those resources concerned. The
government then would agree to return the deposit to
Property Rights

Harvesters’
Cooperative 

Equity Efficiency

Fig. 3. Conceptual model of Atlantic
the cooperative at the end of the leasing period plus or
minus the gains or losses of those resources. In this
situation, the cooperative would internalize the costs of
monitoring and enforcement [42]. Monitoring of re-
source allocation would be ‘‘decentralized’’ as the
cooperative would not want to lose its deposit at the
end of leasing period if other groundfish or interests are
being destroyed by its actions. Furthermore, self-
governing fisheries cooperatives would have fewer
reasons to cheat at their own rules, as catch and size
limits would seem more agreeable than those set by
government [43].
The harvesters’ cooperative management function

can be explained clearly using a conceptual model (see
Fig. 3). The model is based on the belief that fishermen,
given the right conditions, will find it in their own self-
interest to acquire exclusive use rights and take on the
responsibilities of management. In this model, strong
private property rights and a harvesters’ cooperative
play a prominent role in Atlantic sea scallop fishery
management. The harvesters’ cooperative has hetero-
geneous socio-economic membership; that is, small- and
large-scale fishermen, who have the same objectives of
maximizing net profits over the long run. It is on a
voluntary basis and anyone who does not contribute is
excluded. Therefore, it is a private collective right.
It is assumed that the harvesters’ cooperative was

granted sole ownership property rights in terms of
TURFs. The harvesters’ cooperative is like an agency
that has the right, the incentive, and the objective of
maximizing the profits for the sea scallop fishery
industry. It is a separate governance process with the
sole objective of managing the resource. It can
determine who can fish, how much fishing can take
place, and where to catch. It would be a management
Govern-
ment

Sustainability

sea scallop cooperative industry.
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agency, and this agency would be comprised of groups
of people—the members (fishermen), the board of
directors, and the hired manager. The agency would
use a democratic system to build consensus with
government and other stakeholders. Where consensus
is not possible, a democratic vote should be used to
reach decisions. In other words, the members exercise
their control through their one-member-one-vote demo-
cratically elected directors.14

The directors have the responsibility of formulating
general operating policies or rules and for obtaining a
manager to carry out these policies and report the
results to the members. Any property rights system,
whether it is individual property rights or some sort of
collective property rights system, has to have a body of
law under which it operates. The directors have an
obligation to set the rules as to how these collectivities
can make decisions, and they must emphasize transpar-
ency and accountability. The board of directors’
responsibility is to ensure that everything the agency
does is in accordance with the management objectives.
The manager is charged with the operating responsi-
bility of the cooperative enterprise and puts into actual
practice the policies outlined by the board. Taking
ownership of the resources essentially depoliticizes the
management decisions as to how the resources are used.
As the harvesters assert ownership of the resource, they
make decisions as to how to manage that resource based
on long-term sustainability.
Property rights and harvesters’ cooperative regimes

are interrelated. Without well-defined private property
rights, such as sole ownership, a harvesters’ cooperative
is difficult to manage. Crucial to the success of
cooperative management is the actual division of
responsibility between government and the industry.
The harvesters’ cooperative would be in charge of
fishing practices, access control, and making distribu-
tional decisions among its members. The cooperative
can limit the inputs of capital and labor at the point
where the greatest net benefits are produced. This could
be at the point where profits are maximized, but it could
also be where social objectives are maximized, such as
full employment with high income.
Ideally, government should provide a relatively

supportive environment. What that generally means is
reducing the costs of organizing; providing a system of
independent and fair courts to enforce these agreements;
providing conflict resolution mechanisms; and perhaps
taking on some of the different transaction costs, such as
enforcement or monitoring of these agreements. Appro-
14Referred to as democratic control by members. The cooperative

gives one vote to each member, regardless of the volume of business a

person does with the cooperative; unlike other forms of business,

where the control is in proportion to the investment of the owners,

usually one vote for each share of common stock.
priate policy and legislation are the keys to enable the
formation, growth, and effectiveness of cooperatives.
On the other hand, cooperatives, too, make their own
rules and regulations to protect themselves and their
resource use. Cooperatives must have the authority to
be able to make rules on their own behalf, and this must
be supported and recognized by the government. The
advantage of self-governance cooperative management
is that it tries to maximize the benefits and minimize the
costs of those rules.
The conceptual model identifies three different

motivations for the application of property rights as a
management tool. These are equity, efficiency, and
sustainability, and they are achieved by way of harvest-
ers’ cooperative management objectives.15 These are,
indeed, the three pillars in fishery policy. They are
interdependent but affected differently by various
management measures. This model tries to balance
management measures via harvesters’ cooperative so as
to attain the best combination of impacts in the three
areas.
The first objective concerns the equity in securing a

fair distribution of fishing opportunities and incomes
among participant groups. The success of a cooperative
is dependent on fair and equitable distribution of
resource benefits. Within the fishery, an initial allocation
is a critical equity issue. Allocation decisions will be
made to promote equitable distribution of the resource
according to principles of sustainability. The coopera-
tive will ensure that a non-partisan system is used to
allocate resources; that is, allocation will not be based
on resource information and political decision. Access
to fishery resources should recognize the needs of fishery
communities and be based on equitable principles and
respect for the environment, not solely on political
power and the availability of technology and capital.
Important issues that will be considered for allocation
decisions include: conservation, fairness, and local
economic development.
It is not possible to divide the open-ocean fishery into

self-confined areas. For this reason, a structure is
required in which all fishermen agree to contribute, in
proportion to their share of income, to an investment
program. By pooling their resources, fishermen are able
to share in a benefit that is greater than their individual
investment. In this way, they may overcome the
investment in the fishery that leads to the consolidation
and isolation of marginalized fishermen. Organizations
with heterogeneous membership tend to have equity
problems, as fair distribution is not necessarily an equal
distribution. In other words, equity implications in the
shape of different distributional effects and different
situations require different distributional concepts [44].
15Christy [29] has suggested three important incentives for the

genesis of property rights: efficiency, equity, and enhancement.
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Nevertheless, this problem can be overcome by setting
rules that create an adaptive share system in terms of
effort and harvest amounts that may be considered
equitable and fair. For example, in the case of the
Norwegian coastal cod fishery, Armstrong and Clark
[44] describe how a specific distributional concept
involving equality of average production per input
seems to underlie the allocation of harvest, especially
when the fish stock size is low.16

The second objective concerns efficiency, which is
important so that fishermen can manage the fisheries in
such a way that industry retains maximum security of
access and flexibility of harvesting. This objective is to
ensure that catches are harvested efficiently with
maximum benefit to the industry. As previously men-
tioned, the devolution of a regulatory regime to a
cooperative would reduce a significant number of social
costs in fishery management. In addition, the coopera-
tive is to establish a cost-recovery framework that would
provide stable and responsive management over the long
term. The members fund the cooperative activities via a
self-imposed levy. A management plan and the levy are
set each year by members’ vote at an annual meeting.
This process determines the nature and extent of
funding committed to managing the fishery each year.
The third application of property rights is the

sustainability of resource stocks.17 In fact, the efficiency
criteria mentioned earlier are also needed in sustain-
ability. This is to ensure that catches are limited to levels
that could be sustained over the long run. Mechanisms
for achieving resource sustainability include stock
enhancement and rotational harvesting [45]. Under
rotational harvesting, areas of the scallop fishery are
closed to commercial fishing in order to allow seeded
and naturally settled stock to reach harvestable size.
Each year, management decisions are made about which
areas of the scallop fishery are to be opened to
commercial fishing, taking into account previous en-
hancement activities, natural scallop settlements, and
expected scallop growth and yield. This kind of form is
suitable if there are TURFs. Rotational harvesting
instils stability into the fishery, and enhancement
improves the catch and biomass. Rotational fishing
and enhancement might combine to form a more
effective management regime than that established by
simply setting TAC. Stock enhancement motivations
occur where open-ocean aquaculture is feasible, and this
16An equal average production per input is defined as a management

regime that ensures that the vessels involved obtain an equal average

harvest relative to the relevant input.
17Sustainability in this article means managing, developing, and

protecting resources at a rate and in a manner that enables people to

meet their current needs. It also provides that future generations can

meet their own needs and mitigates any adverse effects of fishing on the

aquatic environment.
generally requires that the cooperative has exclusive
rights to the benefits of its investment.
Overall, these actions of stock protection and

sustainable catch may result in substantial gains in
economic efficiency from the viewpoint of society and/or
industry, and at the same time grant each fisherman an
opportunity and reimbursement right to a share in a
fishery. The ease of adjusting the input and output rules
in accordance with the situation is essential for the
effectiveness of the management regime.
A pertinent question now arises. Since the sea scallop

stocks have recovered and scallopers are gaining profit-
ability despite high harvesting cost, why would they
want to join a cooperative? In other words, what is the
incentive for them to cooperate? Due to open-access
nature and the excessive capacity in the present sea
scallop fishery, the profits generated from exploiting the
stock abundance is only for the short-term, which would
encourage more fishermen to enter or expand their
fishing efforts to earn higher profits. As fishing effort
increases, stock abundance declines, the harvest per
vessel declines, and the cost per fish landed increases,
leading to a reduction in the fisherman’s profits in the
long term. Therefore, it is in the best interest of
fishermen to cooperate in order to sustain their long-
time economic viability.
Thus, the Atlantic sea scallop fishery industry-

designed cooperative may succeed in bringing increased
efficiency and profits without compromising equity or
resource sustainability. The challenge is to enhance the
industry’s rights to manage its assets and to have those
rights, and the incentives they provide, recognized by
government and society. This paper identified two
important keys to achieving greater production and
value from the scallop fishery. First, establishing private
property rights and second, having fishermen cooperate
under an appropriate organizational structure to in-
tegrate their species-specific rights. Property rights based
on TURFs provide the incentive for responsible
management of the fishery. Lacking these rights does
not empower a cooperative regime to accept and act on
that incentive.
6. Conclusion

A significant opportunity facing scallop fishery
management is the evolution of property rights and
governance arrangements that promote sustainable
economic growth. Lack of well-defined property rights
in the present governance system of US sea scallop
fishery resulted in competitive rent-seeking behavior;
overcapitalization; high management costs; and most
importantly, affected the livelihood of scallop fishermen
when area closure and DAS are mandated in the
management plan. In this effort, it is argued that an
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alternative, rights-based cooperative approach may be a
compatible governance arrangement that deserves to be
studied and incorporated into policy decisions rather
than presumed to be non-existent and ignored. The
point is that the fundamental role of incentives should
be formally incorporated into the current goals of US
fisheries. The effective use of an economic incentive
system requires the legal structure to define property
rights clearly, provide the legislative authority to issue
the incentives, and specify who has legal standing and
jurisdiction in the use of the system. An effective
property rights scheme requires that the rights holder
be able to transfer the rights, control access to the
resource, receive all the benefits, and bear all the costs
associated with its management, and finally improve for
fishermen quality of life.
According to the conceptual model in this paper, the

TURFs and harvesters’ cooperative appear to create
incentives for fishermen to take over most of the
management roles from governments, such as determin-
ing their objectives, acquiring information, allocating
capital and labor, and ensuring compliance with their
regulations. This ultimate devolution of management
authority and responsibility to individuals and groups
would mean significant changes in the role of govern-
ment agencies, which would cause a substantial reduc-
tion in public costs for fisheries management. This
would allow the government to focus more time and
resources on scientific research rather than on the
management process. Perhaps, due to technical and
socio-political problems to defining, imposing, and
enforcing sufficiently good property rights in many
fisheries, the government agencies have often been
forced to make decisions based on the best available
biological sciences rather than multidisciplinary scien-
tific framework, and this might affect the evolution of
the property rights. For this reason, our current fishery
management institutions need fundamental reform,
requiring radical changes in attitudes and the way they
manage fisheries. To convince them to change the
prevailing property rights assignment (regulated open-
access), we need to compare the net benefits (costs)
of the impact of present regulatory framework (i.e.,
status quo management) with an alternative, rights-
based cooperative management system. If cooperative
management brings more potential gains than the
present regulatory scheme, then it may be necessary to
change to a new or modified set of property rights
assignments.
Thus, the above discussion endeavors to explain why

property rights development is important, what
factors change economic conditions and create incen-
tives for people to define new rights or redefine old
ones, and how changes in the prevailing economic
environment are translated into the restructuring of
property rights.
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