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ABSTRACT. Individual transferable quotas (ITQs) are a type of catch share system, which is a tool used
by some governments to manage fisheries. Technical reasons for taking a rather cautious approach to the
implementation of ITQs have been provided previously. In the current contribution, I first highlight the
strengths and weaknesses of ITQs and then provide suggestions on how to design and implement these
quotas to mitigate their weaknesses. ITQs need to be designed carefully as part of a broad ecosystem-based
management scheme to meet the three generally accepted objectives of modern fisheries management:
ecological, economic, and social sustainability.
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INTRODUCTION
Individual transferable quotas (ITQs) are a version
of what are now popularly called “catch shares”, a
regulatory tool that some governments use to
control fishing (Essington [2010] provides a recent
assessment of catch shares). ITQs in particular have
been the subject of much discussion recently
(Grafton et al. 2007, Costello et al. 2008). This is a
good thing because many of the world’s fisheries
are currently badly managed, and injecting more
economic thinking into their management will
almost surely bring improvements (for example,
removing capacity-enhancing subsidies [Sumaila et
al. 2008]). Such improvements will reduce
economic waste in the world’s fisheries, which is
estimated to be up to $50 billion a year (World Bank
2009). At the same time, it is important that the
limits to ITQs be well acknowledged and taken into
account during their implementation. Clark et al.
(2010) provided technical arguments why there are
limits to ITQ use in the management of fisheries. In
this contribution, I will highlight the strengths and
weaknesses of ITQs and provide suggestions for
mitigating these weaknesses when designing and
implementing such schemes.
ITQs are designed to give their owners exclusive
and transferable rights to a given portion of the total
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allowable catch (TAC) of fish. Authorities establish
a TAC for a given species and then divide this total
among the individual fishers or firms in the form of
individual catch quotas, usually as a percentage of
the TAC. These ITQs are transferable through
selling and buying in an open market. In theory,
ITQs are de facto property (access rights or
privileges). If effective, ITQs will remove the drive
to “race for the fish”; they will instead create an
incentive among fishers to regard the fishery
resources as assets that promise to deliver a stream
of economic benefits over the long term (Moloney
and Pearse 1979, Squires et al. 1998). Hence, the
tendency of fishers to overexploit the resource
should be lessened (Munro and Pitcher 1996).
An ITQ is primarily an instrument for promoting
economic efficiency, rather than conservation or
equity (Hannesson 1996). Many studies of ITQ
systems in operation around the world show that
economic efficiency does indeed improve with the
implementation of ITQ schemes (Arnason 1997,
Grafton 1996, Dewees 1998). Hence, if economic
efficiency were the only concern of fisheries
management, then ITQs would be a great tool for
achieving management objectives. However, from
policy statements made by governments around the
world and from the ongoing debate in the literature,
it is clear that for fisheries managers, scientists, and
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the public, fisheries management is not about
economic efficiency alone. It is also about
conserving the resources, preserving the ecosystems
that support the resources through time, and
ensuring equity and social justice in the use of these
resources.
ECOLOGICAL CONCERNS WITH ITQ
MANAGEMENT
ITQ systems do not create full property rights in a
fishery (Copes 1986, Bromley 2009). A full
property right provides its holders with (i) complete
security, (ii) full exclusivity, (iii) permanence, and
(iv) unrestrained transferability. However, these
four benefits are not all being conferred onto ITQ
owners. For example, new ITQs currently being
implemented in the USA have sunset clauses, so
they are not permanent. The inability to assign full
property rights to marine fish resources is due to
their inherent nature as common property and part
of a larger ecosystem. Because full property rights
are not conferred, dishonest actions such as highgrading, discarding, quota busting, and misreporting
will bring benefits to the individual fisher in the
short term, while the long-term costs of such actions
will be spread over all participants.
Even if ITQs did provide full property rights, it is
possible under certain conditions to “empty” the
ocean of a given fish species and use the proceeds
to invest in other sectors of the economy. Such
emptying would occur if the objective of ITQ
owners was solely to maximize the discounted
economic rent from the fishery and if the discount
rate and the intrinsic growth rate of the fish were at
suitable levels (Clark 1973, Sumaila and Bawumia
2000, Sumaila and Walters 2005, Prager and
Shertzer 2006, Sumaila and Walters 2007). Fig. 1
demonstrates this possibility by showing the results
of a model of the Atlantic cod stock off
Newfoundland for discount rates ranging from 0 to
25% (Ainsworth and Sumaila 2005). We see from
this figure that under sole ownership of the cod
stocks, the end-state biomass of cod keeps dropping
as the discount rate increases. A discount rate of
20%, which may approximate the private discount
rates of cod fishers at the time, was enough to trace
the recent collapse of this cod stock (Fig. 2).
Therefore, a key requirement of fisheries
management, namely that of ensuring the
sustainable use of fishery resources through time,

can be violated even if ITQs confer full property
rights onto their owners.
Concentration of quotas in a particular type of vessel
can occur as a consequence of the implementation
of ITQs. This situation could lead first to biological
losses and then to economic losses if these vessels
target only a certain age group of fish; for example,
older fish (Armstrong and Sumaila 2001). If the
government and taxpayers are also led to believe
that ITQ owners are wealthy enough to pay for
resource management, then contrary to what the
economic theory of ITQs predicts, the industry may
end up paying for only industry-related functions
and ignoring conservation-related management
functions (Edwards 1994). Furthermore, ITQs are
not likely to deliver on their promise of good
stewardship if those who own the fishing quotas are
different from those who actually fish. In this
situation, the incentives for good management felt
by the owners of the ITQs are not necessarily shared
by the fishers, as the latter will not see the full returns
from good stewardship.
Uncertainty (for example, stock assessment
information) may prevent ITQs from solving the
efficiency problem (for example, Walters and
Pearse 1996, Asche et al. 1997). It is worth noting
that some of the efficiency gains from the
implementation of ITQs derive from elongation of
the fishing season. Often forgotten, however, is that
this gain can be at the expense of the processing
sector of the fishery chain (Matulich et al. 1996,
Bromley 2009). To determine the real economic
efficiency gains from ITQs, it is important to avoid
double counting and include all the costs and
benefits throughout the fishery industry. Some of
the positive effects of ITQs with respect to stock
assessment are that ITQs encourage better
monitoring and enforcement as well as more precise
setting of TACs (Munro et al. 2009).
ITQs are based on catch quotas, which in turn rely
on robust estimates of the resource stock abundance.
However, these estimates are subject to uncertainty
and oftentimes to politically motivated interference.
If such factors are not properly addressed, any
resulting overestimates of abundance can lead to
stock collapse irrespective of the quality of the ITQ
scheme in place (Walters and Pearse 1996). The
reliability of stock abundance data in ITQ schemes
also decreases whenever ITQs encourage quota
busting, which is the practice of quota holders
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Fig. 1. End-state cod biomass (year 2000) resulting from optimal catch strategies, maximizing the net
present value at various discount rates. Modeling was performed using the Ecopath software suite (www.
ecopath.org). A Monte Carlo procedure was used to vary basic Ecopath parameters (biomass,
production, and consumption) for all species groups (n = 20, CV = 0.2). Error bars indicate ±1 standard
deviation around the mean. The broken line shows the real-world cod biomass in 2000, as estimated by
virtual population analysis. This ecosystem model was adapted from Ainsworth and Sumaila (2005).

catching more than their allocation (Squires et al.
1998). The possibility of further errors in stock
assessment is magnified by the significant incidence
of illegal, unreported and unregulated (IUU) fishing
worldwide (Sumaila et al. 2006, High Seas Task
Force 2006).
An additional problem for ITQs is the practice of
high grading and discarding, in which the less
valuable species of fish (alive or dead) are thrown
back into the sea. The goal of such ITQ owners is
to make sure that their quotas are filled with the most
valuable fish available. This behavior is clearly
detrimental to conservation (Alverson et al. 1994).
The incentives for high grading and discarding are
reported to be large under ITQ schemes
(Vestergaard 1996). Thus, the extra cost of
monitoring and enforcement that will likely be
needed to curb this tendency may undermine the
efficiency benefits that ITQs are supposed to create.
There are also doubts about the usefulness of ITQ
schemes for managing the species-rich and datapoor artisanal fisheries that are typical of (but not
exclusive to) tropical waters (Pauly 1996). This is
partly because these highly multispecies fisheries

have a significant bycatch of non-targeted species
(Baulch and Pascoe 1992).
All of these difficulties imply that ITQs, in and of
themselves, will not be able to halt the broader
negative impacts of fishing on the ecosystem. In
fact, Essington (2010) confirmed this implication in
a study of 15 catch shares programs in North
America. The author came to the conclusion that
catch shares do not improve the health of fisheries.
Similarly, Gibbs (2009) argued that “the individual
and especially transferability component of an ITQ
right . . . actually [has] very important ramifications
for non-target species and benthic habitats”.
SOCIAL AND EQUITY CONCERNS WITH
ITQ MANAGEMENT
Social scientists other than economists argue that
whatever the potential economic benefits of ITQs,
they act contrary to principles of equity and social
justice in fishing communities wherever they have
been tried, and therefore are not appropriate for
managing certain fisheries (Davis 1996, McCay et

Ecology and Society 15(3): 36
http://www.ecologyandsociety.org/vol15/iss3/art36/

Fig. 2. Atlantic cod biomass profile calculated from a virtual population analysis (solid line) and optimal
biomass profiles calculated by maximizing net present values at discount rates of 0% (solid circles) and
20% (open circles). Modeling was performed using the Ecopath software suite (www.ecopath.org). A
Monte Carlo procedure was used to vary basic Ecopath parameters (biomass, production and
consumption) for all species groups (n = 20, CV = 0.2). Error bars indicate ±1 standard deviation around
the mean. This ecosystem model was adapted from Ainsworth and Sumaila (2005).

al. 1998). An important issue in this connection
relates to the initial allocation of ITQs to fishers
(Matulich and Sever 1999, Macinko and Bromley
2002, Bromley 2009). Concentration of fishing
power has been noted in many fisheries in which
ITQ schemes have been introduced (Grafton 1996,
Eythorsson 1996). In economic terms, this is not
considered a problem because the proponents of
ITQs expect such concentration to take place. In
fact, this is one of the channels through which the
introduction of ITQs is expected to achieve
economic efficiency (Hannesson 1996). It is argued
that the more efficient fishers will buy out their less
efficient counterparts, and in so doing increase the
returns to the fishery overall. This phenomenon can
be beneficial in that the job structure may change
from fewer part-time jobs to more full-time jobs,
even though the total number of full-time equivalent
jobs may decrease.
Nevertheless, the concentration of ITQs in the hands
of a few large fishing companies has attracted a lot
of debate, even among economists. Some of the
main concerns include fears of (i) a monopoly power
developing in a fishery; (ii) increased social
inequity; and (iii) big players becoming bigger

mainly because they have more effective lobbying
machinery, rather than because they are more
economically efficient than small-scale operators
(Sumaila and Watson 2002). In an analysis of B.C.
halibut fishery ITQs, Pinkerton and Edwards (2009)
came to the conclusion that issues of ITQ
concentration are very important and cannot be
ignored.
A BALANCED APPROACH TO THE USE OF
ITQS AND CATCH SHARES IN FISHERIES
MANAGEMENT
From the foregoing, it is clear that ITQs have their
merits. Because they are underpinned by TACs,
ITQs can constrain the catch and therefore become
valuable fisheries management tools. On the other
hand, ITQs also have their disadvantages, and it is
increasingly acknowledged that they cannot be seen
as a panacea for solving fisheries management
problems (Hilborn et al. 2005, Townsend et al. 2006,
Pinkerton and Edwards 2009, Gibbs 2009,
Essington 2010, Clark et al. 2010). ITQs do not
confer full property rights to their owners, and we
have seen that even if ITQs were to provide such
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rights, there would still be conservation and social
concerns. Hence, ITQ management, where
implemented, needs to be part of a broad
management system that can address the
shortcomings of ITQs. Measures are needed to
ensure that ITQs work not only to improve
economic efficiency but also to safeguard the
sustainable and equitable use of the fishery
resources and the ecosystems that support them.

●

Ecological and/or environmental quotas need
to be in place to make ITQ schemes capable
of functioning properly in the context of
ecosystem-based management of fisheries. In
other words, quotas need to be allocated to
the ecosystem before catch quotas are set.
This idea is another way of expressing a safe
minimum biomass level as an ecosystem
management goal: fisheries management
needs to stipulate the level of biomass of each
species it wants to maintain in the ecosystem
so that all these species can continue to
function and evolve. All other allocations of
biomass to the various sectors of a fishery (as
catch) should be made only after the
mandated ecosystem goal has been attained.

●

Limits should be imposed to the quota that
can be held by each quota owner to mitigate
the social problem of concentration of fishing
power. It is worth noting that this is already
a feature of many existing ITQ systems. In
some fisheries, equity concerns may be
alleviated by allocating ITQs to “communities”
in the form of community transferable quotas
(CTQs) or to residents of a territorial area as
territorial user rights in fisheries (TURFs)
quota systems (Wingard 2000, Christy 1982).
With such schemes in place, the economic
efficiency benefits of ITQs may be captured
while minimizing their negative social
impacts.

●

Auctioning of quotas could be used in some
fisheries (Macinko and Bromley 2002,
Bromley 2009) to deal with the problem of
the initial allocation of quotas and its equity
implications. In the Falkland Islands, for
example, most fish resources are auctioned
on an annual basis (Barton 2002). Similarly,
the rights to fish geoducks in specified tracts
within Washington State are sold at annual
auctions (Orensanz et al. 2005). It is
important to note that auctions will not work
everywhere because of social concerns and
because fishers may not have significant
equity to buy into the fishery in an auction.
These concerns could be mitigated through
the allocation of community quotas and the
establishment of license banks and funding
mechanisms for community fishing associations.

Below are some of the strategies that need to be part
of an ITQ management system if it is to achieve
economically, ecologically, and socially desirable
outcomes:
●

●

●

ITQs must be supported by an arms-length
stock assessment unit and backed by strong
arms-length monitoring, control, and surveillance
(MCS) to deal with the lack of full property
rights and to prevent the possible “emptying”
of the ocean of fish under certain conditions.
Arms-length monitoring is crucial, because it
has been argued that well-functioning ITQ
schemes encourage fishers to collect and
disseminate enough relevant biological and
catch quota data. While such actions by
fishers are laudable, it is important for
ensuring sustainability that stock assessments
(validated with local ecological knowledge)
and MCS are maintained independently.
To mitigate against the dilution of ITQ
performance that can occur when quota
owners are not fishers, ownership of ITQs
may need to become more restricted to the
people who actually fish the stocks.
Resource sustainability must be ensured by
taking an ecosystem-based management
approach, which includes paying special
attention to the management of essential
habitat, the use of safe minimum biomass
levels, the application of input controls, and
so on. Networks of reasonably large protected
marine areas should also be established
during the implementation of ITQs to deal
broadly with the ecosystem effects of
overfishing, to allow for recovery, and to
allow for the effects of uncertainty in the
performance of ITQs. Such networks should
be designed to be compatible with
conservation goals and ITQ objectives.
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CONCLUSION
ITQs are clearly not a panacea for ensuring the
sustainable management of fishery ecosystems. It
appears that there is no silver bullet for the problems
in fisheries management, so the struggle to govern
the commons continues unabated (Dietz et al. 2003).
ITQs can only be expected to be part of the toolkit
available to fisheries managers. When ITQs are
contemplated for use in the management of
fisheries, they need to be carefully designed as part
of a broad ecosystem-based management scheme to
meet the three generally accepted objectives of
modern fisheries management: ecological, economic,
and social sustainability.
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