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Les péches océaniques posent de sérieux défis au Canada. Les problémes comprennent I'effondrement du stock
de poissons de fond de I'Atlantique au début des années 90, les conflits internationaux au sujet de la péche en
zones partagées et chevauchant les frontiéres, les conflits entre pécheurs en compétition de méme que les faibles
revenus et la surcapitalisation dans plusieurs types de péches. Nous présentons I'état actuel des péches océanique
au Canada, évaluons sa gestion présente et passée pour prendre en considération ces problémes et proposer d
politiques visant a aider le Canada a profiter du plein potentiel de ses ressources maritimes.

Canada faces grave challenges in its ocean fisheries. The problems include the collapse of Atlantic groundfish
stocks in the early 1990s, international disputes over shared and straddling fisheries, conflicts among
competing fishers, and low incomes and overcapitalization in many important fisheries. We assess the present
state of Canada’s ocean fisheries, evaluate past and current management to address the problems and pro-
pose policies to help Canada realize the full potential from its marine resources.

We have some of the world’s most valuable fish stocks, such as some coho and chinook runs; com-
resources, they are capable of yielding great ecomercial, native and sports fishers are in conflict over
nomic and social benefits; yet many commercialallocation and fishing rights; and a dispute contin-
fishermen and fishing companies are near bankues with the United States over interception of
ruptey, sport fishermen and Indians are preoccu-salmon that spawn in Canadian streams and rivers.
pied with declining opportunities, and the fish- In the Atlantic, most of the important groundfish
eries are a heavy burden on Canadian taxpayerdisheries have collapsed and are under harvesting
Peter H. Pearse (1982, p. 3). moratoria, disputes continue over foreign fishing on
Canada'’s continental shelf and many fishers have
very low incomes.
INTRODUCTION
The difficulties facing Canada’s fisheries can be
Canada faces grave challenges in the manageascribed to the common-pool nature of fisheries,
ment of its fisheries. In the Pacific, serious con- fluctuations in fish populations, and failures in omis-
cerns remain over the decline in certain salmonsion and commission in policy. Despite the many
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problems, some of which have existed for decadesThe Common-Pool Problem
we believe that changes in management could sigPerhaps the greatest difficulty faced by policymakers
nificantly improve the economic viability and the in fisheries is the common-pool problem where one
sustainability of our fisheries. To explain what theseperson’s catch is at the expense of someone else.
policies should be and what they can and cannoRivalry for the same resource leads to competition
solve, we present an overview of the current stateas fishers try to maintain or increase their harvests,
of the harvesting sector of Canada’s ocean fisherwhich reduces the yields of others. Unfortunately,
ies. We then review existing and planned fisheriesthis competition often raises harvesting costs as fish-
management practices and strategies. Our perspeers increase the size and power of their vessels and
tive on how to begin to solve Canada’s fishery prob-gear while failing to increase the sustainable har-
lems, in terms of the harvesting sector, follows. It vest from the fishery, a harvest which is limited by
focuses on remedies for the common-pool problemthe providence of nature.
necessary institutional changes, ways to improve
decision making by fishery managers and strategies If a fishery is open to all with no restrictions on
to help resolve disputes over the management oéntry, competition among fishers almost always
shared and straddling fish stocks. leads to excess fishing effort and biological and eco-
nomic overfishing. Where the total harvest from a
fishery is regulated or controlled, but the behaviour
CURRENT StATE OF CANADA’S OCEAN of individual fishers is not, competition among fish-
FISHERIES ers will increase the cost of fishing resulting in eco-
nomic overfishing. These costs can be substantial.
Canadian fisheries in 1993 directly and indirectly For example, Dupont (1990) estimated that remov-
employed over 165,000 people and generated a toing redundant vessels from the British Columbia
tal landed value of catch of almost $3 billion salmon fishery would increase net returns by $52
(Canada. Department of Fisheries and Oceansnillion. The returns from the fishery would increase
1996). In some provinces, such as Newfoundland,by another $20 million if vessels were at their opti-
the fisheries are a major employer and throughoutnal size (lbid.). Where fishers have little or no in-
Atlantic Canada and British Columbia many small centive to consider the effect of their individual ac-
coastal communities depend on fisheries for theirtions on others, a fishery will tend towards a low-
very existence. Harvesting moratoria on groundfishlevel equilibrium which provides poor returns to
stocks in Atlantic Canada and a steep decline in thenany fishers and which is neither resilient to natu-
catch of some Pacific salmon species, such as cohral fluctuations in fish populations nor changes in
and chinook, threaten the livelihood of many fish- market conditions.
ers and fish-processing workers. Overlaying these
declines in the resources are low returns to fishers Despite limited entry, employment and the value
and overcapitalization in vessels and gear. of capital in the Pacific and Atlantic fisheries in-
creased rather than fell over the 1970s and 1980s.
We examine the state of Canada'’s ocean fisherin British Columbia, although the number of salmon
ies from the perspective of the common-pool prob-fishing vessels declined from a peak of around 6,000
lem in fisheries, subsidies for fishers, current man-in 1969 to a little over 4,000 vessels in 1996, ves-
agement practices and the disputes associated witbels have become larger, faster, and much more ef-
shared and straddling fish stocks. fective at catching fish. The improvements are such
that some vessels are six times more effective at fish-
ing than their counterparts 25 years earlier and thus
the problem of overcapitalization remains (Grafton
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and Nelson 1997). In Atlantic Canada, despite lim-number of salmon. In turn, this reduces the safety
ited entry, the gross registered tonnage has increasadargin when setting an opening, a period of time
in a number of important fisheries (Halliday, Pea- when fishers are permitted to catch fish, and in-
cock, and Burke 1992) and, prior to the collapse ofcreases the chance that an error may be made such
the groundfisheries in 1992, thousands more werdghat not enough fish are allowed to spawn. For
employed than two decades previously. The basigroundfish species, like cod and haddock, the prob-
problem is that although the number of vessels mayem of excess fishing effort comes in the form of
be restricted, the incentive for fishers to competeeconomic and social costs associated with reduc-
among themselves for a limited catch is not. Thetions in a total allowable catch (TAC).

history of fisheries regulation in Canada suggests

that fishers are often far better at devising ways to In fisheries where labour may have limited alter-
invest in their vessels and gear to compete with othenative employment, decision makers may trade-off
fishers than are policymakers at devising regulationghe long-term consequences of not reducing harvests
to restrict the inputs that fishers can use (Duponttoday, and its effect on the long-term sustainability

1996). of the fishery, with the short-run adjustment costs
of fishers and fishing communities. This helps ex-
Subsidies plain why decision makers are less quick to reduce

Overlaying fisheries management on both the At-harvests with a decline in the fish population than
lantic and Pacific coasts is a system of subsidies tdo increase harvests with a rise in the number of fish.
the fishing industry which has exacerbated the com-This has resulted in such strategies as a “50 percent
mon-pool problem and increased employment andrule” which limited the reductions in the harvests
the capital employed in fisheries. Since the 1970s0of groundfish in Atlantic Canada from year to year
hundreds of millions of dollars have been spent col-(Charles 1995). Such an approach has led to
lectively on federal deficiency payments, subsidiesoverharvesting and has contributed to declines in
to build or upgrade vessels, and debt and interessome Atlantic groundfish stocks, such as Northern
write-offs (Crowley, MacEachern and Jaspersecod (Hutchings and Myers 1992).
1993). Canada’s unemployment insurance system
has also provided a significant share of the total in- Setting the appropriate TAC for commercial fish-
come received by fishers. In 1990, unemploymenteries is a difficult task, even in the absence of ex-
insurance benefits for self-employed fishers in At- cess fishing effort and political considerations. Fish-
lantic Canada were on average over 80 percent oéries may be inherently chaotic and are subject to
the income they received from fishing (Task Forceenvironmental shocks which can make it difficult
on Incomes and Adjustment in the Atlantic Fishery to estimate current stocks and to predict future
1993). This income support to fishers has encourpopulations (Grafton and Silva-Echenique 1997).
aged people to enter and remain in the industry al+or example, in 1982 it was confidently predicted
though earnings from fishing may be very low. that the annual catch from Northern Cod would be
400,000 tonnes by the late 1980s (Task Force on
Management Practices Atlantic Fisheries 1982) — in fact, the fishery col-
The overemployment and excess capital in fisheriedapsed in the early 1990s and has been under a har-
has also had a negative effect on some fish stockszesting moratorium since 1992. In Canada, errors
In salmon fisheries a critical aspect of managementn prediction have been compounded by a decision-
is determining the correct number of “escapements’making process that fails to fully take into account
— the number of fish that are permitted to spawn.uncertainty and risk and use all the information that
The more effective the fishing power of vessels, thecan be provided by fishers (Stephenson and Lane
less time it takes for fishers to harvest a given1995). In addition, decision makers have often failed
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to reconcile scientific advice with the objectives of work, and conservation concerns and low incomes
fisheries management that include biological, eco-in the Pacific salmon industry, are evidence that past
nomic, and social goals (Palsson, Lane and Kaufmamolicies have often been unsuccessful in ensuring
1993). Too frequently, the focus of scientific advice economically viable and sustainable fisheries. We
is on what level to set the TAC (Underwood 1995) review current management practices and direct our
with too little attention paid to how, when, and where discussion to the use of output controls, licensing
fish are caught. policy, and co-management of fisheries.

Straddling and Shared Fisheries Output Controls
Canada faces the problem of foreign harvesting ofA recognition that changes in fisheries policy are
“Canadian” fish. In particular, fish that migrate be- required has led to a number of important innova-
tween the exclusive economic zones (EEZs) of thetions in the past decade. To help address the com-
United States and Canada — shared stocks — anthon-pool problem and past failures of limited-entry
fish that migrate to and from Canadian waters andregulations, the Department of Fisheries and Oceans
the high seas — straddling stocks. At the time ofhas introduced individual output controls for fish-
Canada’s declaration of a 200-nautical-mile fishing ers. By fixing output to individual fishing units, fish-
zone in 19772 it was thought that the problem of ers no longer have the incentive to overinvest in
foreign interception of “Canadian” fish in the high vessels and gear merely to increase their share of
seas would disappear. In fact, the 1995 “turbot war”the total harvest. Output quotas permit fishers to
between Canada and the European Union (EU) incatch fish at the time that best suits them rather than
dicates that problems still exist (Missios and Plourdein a mad rush before the TAC is exceeded. In sev-
1996). The principal source of the conflict is for- eral fisheries, output controls are transferable be-
eign fishing vessels taking fish from parts of Cana-tween owners of vessels licensed to fish a given spe-
da’s continental shelf that lie outside Canada’s EEZcies and are called individual transferable quotas
— such as the Nose and Tail of the Grand Banks. (ITQs). Transferability allows lower cost fishers to
increase their share of the total harvest by allowing
On the Pacific coast an ongoing dispute betweerthem to buy quota from higher cost fishers. These
Canada and the United States and the states of Otransfers can, over time, reduce the excess capacity
egon, Washington, and Alaska exists over the interin the fishery and increase the net returns from the
ception of salmon that would otherwise spawn inresource.
Canadian streams and rivers (Munro, McDorman
and McKelvey 1997). Despite a 1985 treaty between Currently, Canada has over 20 rights-based fish-
the United States and Canada designed to protearies which in total account for over a third of the
the resource and ensure that each country receivestal landed value of fish (Macgillivray 1996). Al-
benefits in proportion to the production of salmon though rights-based management has not been with-
from its own rivers, an impasse remains betweenout its problems, such as the discarding of lesser-
the parties that prevents long-term agreement orvalued fish at sea so as to maximize the return per
conservation plans (Canada. Department of Fisherunit of quota? most fishers under rights-based fish-
ies and Oceans 198p eries seem to prefer output controls over the fisher-
ies regulations that were previously in place (Ibid.).

CURRENT PRACTICES AND STRATEGIES Licensing Policy

In tandem with a move to individual transferable
The collapse of the Atlantic groundfish stocks in the quotas, the Department of Fisheries and Oceans is
early 1990s, which put thousands of people out ofchanging its policies with respect to licences that
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govern access to fisheries. In the new regime, acgovernment partnership agreement with the British
cess to the Atlantic fisheries will be determined by Columbia government over salmon fisheries. The
a “core” licence which will be given to fishers who agreement involves the creation of joint management
meet certain eligibility criteria. Coupled with these councils and advisory boards (Canada. Department
changes are significant increases in the annual cogif Fisheries and Oceans 1%97although manage-
of owning a licence on both the Pacific and Atlantic ment authority and responsibility remains with the
coasts. In the Pacific salmon fisheries, vessel li-Department of Fisheries and Oceans. Increased re-
cences are also now denominated by area with gponsibilities for fishers are also to be negotiated
separate licence required for each area coupled withinder the rubric of “partnering” between the fed-
a restriction to only use one gear type per licenceeral government and the fishing industry, and/or the
In addition, the Government of Canada has allocatedocal coastal municipalities who have a socioeco-
$80 million for a buyback of salmon licences in the nomic stake in fishing. For example, transfers of fi-
Pacific which has removed about 800 licences. In thenancial and operational management responsibility
Atlantic groundfish fisheries, $60 million has been have devolved to fishers in some rights-based fish-
spent to remove over 450 licences and accompanyingries such as the British Columbia halibut and the
vessels. The goal of these licence changes an&cotia-Fundy herring fisheries (Lane and
buybacks is to reduce the number of vessels in overStephenson 1997).
capitalized fisheries so as to decrease fishing effort
and increase the incomes of the fishers who remain.
IMPROVING CANADIAN FisHERIES PoLicy
Co-Management
The lack of appropriate industry and public involve- Despite recent reforms in Canadian fisheries policy,
ment in fisheries decision making is seen as a criti-a number of important changes are required if
cal factor in the failure of fisheries management toCanada wishes its fisheries to yield greater social
date (Pearse and Walters 1992; Hilborn, Pikitch andand economic benefits. We propose that Canada
Francis 1993). A recognition of this problem is lead- expand the use of rights-based fisheries manage-
ing to greater co-management and partnership agreenent, bring about institutional change both within
ments between fishers, the Department of Fisherieand outside of the Department of Fisheries and
and Oceans, and provincial governments (AndersorDceans, improve the process of fisheries manage-
1997). In part, these changes are motivated byment decision making that would explicitly consider
planned budget cuts to the Department of Fisheriesnultiple objectives and uncertainty, and use prop-
and Oceans of almost 25 percent from 1994-95 teerty rights to help overcome the problems of shared
1998 (Mifflin 1996). Proposed changes to fisheriesand straddling fish stocks.
management and Canada’s Oceans Act (Canada.
Department of Fisheries and Oceans 996ter- 1 Rights-Based Management
national Ocean Institute 1996), however, do not giveRights-based fisheries management in Canada
up the paternal, overriding powers of the federalcomes in three forms: individual vessel quotas that
minister and the ultimate decision-making respon-are non-transferable, individual vessel quotas that
sibility in commercial marine fisheries. are transferable, and enterprise allocations that al-
locate quota to corporate entities rather than spe-

Co-management involves decentralization of cific vessels. Collectively, rights-based management
management responsibilities and requires that fishhelps regulate fisheries as diverse as shellfish and
ers take on greater responsibilities for fisheries andyroundfish in British Columbia to herring and off-
pay a greater share of the costs of managemerghore groundfish and shellfish in Atlantic Canada
(Grafton 1992; 1994). An example is the federal (Crowley and Palsson 1992; Grafton 186
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Overall, most rights-based programs have beerPacific salmon fisheries and the Atlantic inshore
successful at increasing the returns from the fisherygroundfish fisheries.
while reducing the costs of management to the De-
partment of Fisheries and Oceans (Grafton 1995Pacific Salmon Fisheries
Crowley and Palsson 1992). In some cases, such abhe nature of some fisheries makes it difficult to
the British Columbia halibut fishery, ITQs have in- apply individual output controls, such as ITQs. For
creased the length of the fishing season from just &xample, in salmon fisheries the estimated number
few days to over six months which has eliminated aof fish that can be caught, without jeopardizing the
glut of fish and may have increased product pricessustainability of the fishery, can vary enormously
by as much as 55 percent (Castyal. 1995). The  from year to year and must be continuously updated
biggest difficulty with rights-based management hasduring the fishing season (Grafton and Nelson
been misreporting of catches and highgrading — thel997). In such fisheries, which can be closed at any
dumping of lower valued fish at sea to maximize time to ensure a sufficient number of fish, ITQs may
the return per unit of quota. Recent changes in At-offer very little security to fishers and thus may not
lantic Canada to more dockside monitoring, the usechange their incentive to compete among them-
of observers, and greater penalties for infractionsselves. To deal with problems of excess fishing ef-
have helped address some, but not all, of thesdort and to help in conservation of the Pacific salmon
problems. stocks, the Government of Canada is implementing

the so-called Mifflin Plan that includes a buyback

Other concerns with Canadian rights-based man-of salmon licences, a licensing requirement denomi-
agement is the security of the property right. In somenated by gear type that restricts vessels to desig-
valuable fisheries, fishers not initially allocated nated fishing areas for four years, and a provision
quota were subsequently given access to fistfor the stacking of salmon licences (Canada. De-
(Grafton 1996). For example, recently it was an- partment of Fisheries and Oceans 1§96
nounced that all “core” fishers in Newfoundland
with vessels under 35 feet in length will be eligible  We propose a change to the management system
for a temporary snow-crab permitin 1997 and 1998.that does not restrict fishers to limited areas, would
In addition, the quota for “temporary” permit hold- not involve a buyback of licences but would help
ers will be increased by 42 percent (Canada. Desolve a fundamental problem — too many vessels
partment of Fisheries and Oceans, 1997This  atindividual salmon openings. These salmon open-
change in licensing policy encourages investmentngs, designated by time and place and gear, specify
and employment over what is required to harvestwhen fishers can harvest salmon and are strictly
the TAC and emphasizes the arbitrary nature of thecontrolled to permit sufficient escapement of fish
property right, such that individual quota and li- to spawn. Currently, the Department of Fisheries and
cences can be disposed of at the discretion of th€®ceans only imprecisely controls the number of
minister of fisheries. In addition to avoiding arbi- vessels by area licensing and gear restrictions. Too
trary changes to the property right, as practised inmany vessels at openings leads to congestion and
the snow-crab fishery, fisheries managers shouldncreased harvesting costs and also compromises the
also ensure that harvesting rights are both transferability of fishery managers to ensure sufficient es-
able and divisible so that those fishers who are ableapement. We recommend a rights-based system that
to harvest at a lower cost are permitted to increasaises fishers’ individual salmon harvesting rights
their share of the total catch. (FISHRs), a transferable property right in the form

of annually exhaustible but renewable bidding rights

We address the use of rights-based managemerr “chits” over the right to fish for salmon (Grafton

in two of Canada’s most important fisheries — the and Nelson 1997). These chits would be allocated

CaNADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



Canadian Fisheries Policy: Challenges and Choicds39

gratis to current licence holders and would be usedFISHRs from one group and reallocate them to
to bid for the right to be allowed to fish at salmon another.
openings?
Atlantic Inshore Groundfish Fisheries

Under a system of FISHRs, the number of ves-The Atlantic inshore groundfish fishery is perhaps
sels allowed to fish at an opening would be set byin the worst state of any natural resource in Canada.
the Department of Fisheries and Oceans. At eactMost of the fisheries have been under moratoria
salmon opening a reserve price, in terms of chitssince 1992. In response to this crisis, the federal
would be set along with the number of permitted government established a $1.9 billion program of
vessels. Salmon licence-holders would be free to bidaid called The Atlantic Groundfish Strategy (TAGS)
as many chits as they like at any opening providedwhich pays individuals between $11,000-$20,000/
it does not exceed the amount they were allocategear and is expected to expire in August 1998
or were able to purchase from other licence hold-(Grafton 1998). The TAGS program has been very
ers. To ensure the effective operation of FISHRs,effective in providing income support to displaced
the bidding process would have to be to as flexiblefishers and fish processing workers but it has not
as possible and should allow for telephone bids andestructured the industry. Of the total $2.5 billion
easy access to information about openings (Graftorallocated by the Government of Canada under TAGS
and Nelson 1997). and a previous support program, just $60 million or

less than 3 percent of the total funds, and less than

A major benefit of FISHRs is the limit on the a quarter of the $270 million allocated for buybacks,
number of vessels per opening which provides ahas been spent removing vessels and excess capital
much greater safety margin when determining es{Grafton 1996).
capement and could also reduce racing behaviour
and excess mobility, as well as congestion costs. If Despite a change in licensing policy to “core”
the number of vessels were sufficiently small, it fishers and billions of dollars in expenditures, the
could also lead to more co-operative and less comgroundfish fisheries will face the same problems of
petitive behaviour between fishers. Who would par-overcapacity and low incomes should the fish ever
ticipate at an opening would be determined solelyreturn in commercial quantities. Indeed, as of 1997,
by competitive bidding by licence-holders using over 10,000 fishers are in the “core” group that hold
their FISHRs or chits, rather than money. The sys-groundfish licence-holders and less than 10 percent
tem would permit vessel owners to focus their bidsof the total fishing capacity has been removed from
at salmon openings that best suit them and, unlikehe fisheries (Auditor General of Canada 1997,
area licensing, would not restrict them to a particu-chap. 15, p. 13). Rather than waiting to restructure
lar area of the coast. Transferability of FISHRSs the fishery, if and when the fish come back, it should
would enable more profitable licence-holders to in-take place as soon as possible. Restructuring the
crease their share of the catch by allowing them tanshore fishery and eliminating redundant capital
purchase bidding rights from others. FISHRs areshould be the highest priority during the morato-
also flexible enough to allow, where appropriate, rium period. The large corporate fisheries interests
direct output controls such that successful bidderswith major stakes in the offshore fishery have al-
could also be allocated a share of the catch at anyeady taken major steps in this direction by selling
opening equal to their share of the total number ofoff their offshore dragger fleet, closing plant opera-
chits successfully bid at the auction. In addition, tions permanently, and diversifying their fish sup-
FISHRs also have the potential to reduce conflictsply opportunities abroad. Meanwhile, thousands of
between Aboriginal and non-Aboriginal fishers be- inshore fishers remain poised to “get back on the
cause the government has the potential to buywater” once the fishery is reopened.
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We propose that individual transferable quotas,1988), that is, harvestors, processors, dependent
denominated as shares of TACs, be allocgradis  communities, and consumers.
to all inshore vessel owners as a proportion of their
catch histories prior to the collapse of the stocks. We recommend a re-engineered and interdisci-
The ITQs allocated to these fishers would also beplinary approach to fisheries where the fundamen-
denominated by areas to provide management contal goal is to support the operational management
trol over different sub-stocks of inshore fish. ITQs of the fishery. We propose that support for fisher-
could, however, be transferable across regions. Foies management be based around interdisciplinary
the system to work effectively, the ITQs would have teams of fisheries experts including, for example, a
to be viewed as a durable and exclusive propertybiologist, an economist, a sociologist, industry and
right. ITQs could also be used in conjunction with community representatives, a data analysis special-
local community management boards that could helgst, and a strategic planner all working together on
regulate groundfish fisheries in well-defined areasissues directly related to the operation of a com-
along the coast. mercial fishery. The team’s focus would be on de-

veloping a “bottom-up” operational management

Whether or not ITQs are coupled with local com- support perspective on where, how, and when ac-
munity management, the success of rights-basedual fishing takes place. These teams would have
management in the inshore groundfisheries will de-the responsibility for managing the fishery from day-
pend critically upon adequate monitoring and en-to-day operations through to longer term strategic
forcement. Dividing up the inshore into area ITQs planning while considering the interests of fishers,
would also provide an opportunity to experiment communities, and other stakeholders. Fisheries re-
with different methods and technology for monitor- search would try to meet the goals of the fisheries
ing compliance (Apold and Guy 1996). Asitis likely management teams. Long-term research needs
that different groundfish stocks will be reopened atwould be provided by an independent scientific
different times, the monitoring system could be body, separately financed, and with long-term prag-
adapted and improved over time (Grafton 1996 matic objectives. By contrast, current fisheries man-
If implemented effectively, rights-based manage-agement separates areas of expertise, for example,
ment has the potential to change the inshorebiology, economics and policy planning, and opera-
groundfish fisheries from dependency on govern-tions, and is best described as a functional based
ment support to a financially viable and sustainable“top-down” linear management process where TACs
industry. are set annually with little direct input from indus-

try and social scientists (Lane and Stephenson 1995).

2 Institutional Change
The institutions of fisheries management and income A reorientation of fisheries policy could be ac-
support, in the form of employment insurance, havecomplished by establishing institutions that focus
shaped Canadian fisheries policy for decades. Wen overall fisheries management performance rather
propose changes that address the challenges facédan separately on the disciplinary functions of bi-

by both the fishing industry and policymakers. ology, policy planning and economics, and moni-
toring and enforcement. For example, Canada’s
Fisheries Management Department of Fisheries and Oceans is now organ-

To improve fisheries policy we need an understand-ized into semi-autonomous branches of Science,
ing of the environmental, social, and economic con-Policy, and Operations. Consequently, for a given
straints faced by fishers and managers. Above allfishery, Science Branch activities are carried out
policy must ensure that the fisheries are manageihdependently from the other branches and for the
for the benefit of stakeholders in the fishery (Larkin most part are only loosely connected with the
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development and implementation of managemento provide assistance to low-income individuals and
plans that are the responsibility of the Operationsfamilies, irrespective of their participation in the
Branch. Alternatively, we propose a revised institu- fishery. To assist some “have not” provinces that
tional arrangement for fisheries management that isvould incur considerable costs and a rise in welfare
activity-based (versus functionally-based), that is,rolls with such a change, the federal government
it is focused on the interdisciplinary issues of a par-could allocate the same funds currently paid in fish-
ticular fishery, for example, groundfish, pelagics, ers’ employment insurance in block funding. These
invertebrates, and so on. Such a framework wouldunds, paid directly to the “have not” provinces,
require integration, coordination, and joint coopera-could then be used by provinces to provide welfare
tion among all areas of fisheries expertise dedicatecdupport based on need rather than participation in
to the particular problems and issues of the fisherythe fishery. Additional income support could also
under investigation. be provided through changes in the federal tax
system.
Income Supports
Regular and fishermen’s employment (formerly un-  We also propose reforms to the regular employ-
employment) insurance have traditionally provided ment insurance system that would change the in-
an important source of income support to fishers,centives for employers to layoff workers after they
especially in Atlantic Canada. Recent changes inhave received sufficient weeks of employment and
both programs will reduce benefits to just 50 per-earnings. In the current system, employees are pe-
cent of insurable earnings for high intensity usersnalized in terms of their benefit rate if they are high-
(Human Resources Development Canada 1997)intensity users of employment insurance. A reformed
Despite these revisions, employment insurance willsystem should penalize employers who frequently
still provide an income support that permits indi- lay off workers, taking into account the seasonal
viduals to be fishers who may otherwise need to seekature of fishing, by imposing higher employer pre-
other employment miums for employment insurance than the industry
average. An experience rating system for employ-
The current system, even with recent changesers may help avoid some of the high turnovers in
will provide an ongoing income support for an av- the workforce in fish processing and could increase
erage self-employed fisher in high unemploymentproductivity.
areas that will equal the earnings from fishing. The
issue is not that providing support to low-income 3 Management Decision Making
individuals and families — a cornerstone of Cana-Current decision making in Canadian fisheries man-
dian social policy — is unjustified but that this sup- agement is based upon “standardized” principles
port should be decoupled from participation in the such as maximum sustainable yield, targeted fish-
fishery. Direct income supports for participants in aing mortalities, and an even more diffuse concept
particular industry is distortionary and provides of “best use” that tries to encompass biological, eco-
important financial incentives for individuals to re- nomic, and social considerations (Sissenwine 1978;
main fishing or to become fishers. Subsidizing in- Parsons 1993). Unfortunately, standardized biologi-
dividuals to go fishing on a common-pool resourcecal reference points have often been confused with
encourages overexploitation and dissipation of themanagement objectives (Wooster and Miller 1988;
potential returns. Smith, Hunt and Rivard 1993). Socioeconomic con-
siderations, long recognized as important factors in
We propose, therefore, that the fishers’ employ-fisheries management, have usually been left to the
ment insurance scheme be eliminated and that inpolitical decision makers and often appear to be in
come support, in the form of welfare, should be usedopposition to biological advice. Further, no
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integrated decision-making framework exists to re-operations research (Hillier and Lieberman 1974;
view and analyze socioeconomic or operational conLane 1989, 1992). A simulation approach and ex-
siderations, along with biological analysis. plicit consideration of uncertainty in decision mak-
ing in fisheries is part of this broad-based frame-
We propose that Canadian fisheries managemenwork (Hilborn and Walters 1992; Grafton and Silva-
be changed to incorporate a specific methodologyEchenique 1997). FMS also embodies the princi-
to integrate biological considerations with the eco-ples of “Management by Objectives” (Drucker 1954)
nomics of the harvesting and processing sectors andrhich focus on: the setting of specific goals and
social aspects of fishing communities. This changemilestones; participatory decision making where
requires a combination of fisheries science and manstakeholders have the responsibility and the means
agement science together (Stephenson and Lan® contribute to decision making; and feedback and
1995) called “Fisheries Management Science”appraisal on the performance of goal attainment.
(FMS). Structured evaluation and a feedback approach is
“adaptive management” (Hilborn and Walters 1992)
To implement FMS, managers require well- and in the business environment is referred to as
defined objectives and associated performance in“Total Quality Management” (Deming 1982). Above
dicators, a structured form of decision making all, it involves the monitoring of the effectiveness
(Healey 1988), and a temporal and spatial focus tand continuous improvement of decisions by regu-
management. Objectives should be defined for thdarly adjusting the decision and control process us-
stock abundance estimates, industrial performanceing updated information.
employment, and administrative components of the
fishery. Operational performance indicators associ-4 Managing Shared and Straddling Fisheries
ated with these objectives would include in-seasonCanada faces two potential problems in the interna-
estimates of spawning stock biomass and ongoingional management of its fisheries. First, it shares
stock condition indicespro forma statements of important fisheries with the United States, such as
harvesting and processing components (includingthe Pacific salmon stocks, where there is the poten-
costs and revenues of fishers), employment statistial for American interception of “Canadian” fish in
tics, and the cost of fisheries administration (includ- American waters. Second, the Law of the Sea Con-
ing costs incurred in monitoring and enforcementvention only gives Canada and other coastal nations
or stock assessment). Performance measures woulkektended fisheries jurisdiction 200 nautical miles off
provide ongoing decision support information for shore and not over the continental shelf. This has
developing analytical evaluations, integrated andled to an ongoing dispute with the European Union
strategic planning, and the development and evaluover fishing outside of Canada’s EEZ on the Nose
ation of decision alternatives and projections of theirand Tail of the Grand Banks which culminated in
implications on all aspects of the fishery. The fun-the arrest by Canada of a Spanish trawler in March
damental principles of decision making in fisheries 1995 (Missios and Plourde 1996). The ongoing con-
are embodied in the United Nations, Fisheries andlict with the United States over American intercep-
Agricultural Organization'sCode for Responsible tions of salmon, which would otherwise spawn in
Fisheries(FAO 1995) and in recent work of the Fish- Canadian waters, has led Canada to impose penal-
eries Committee of the Organisation for Economicties on US fishers so as to encourage their coopera-
Development and Cooperation (OECD 1997). tion. The penalties include fees for US fishing ves-
sels that pass through Canadian waters on their way
A framework for FMS already exists which uses to Canada and aggressive fishing of salmon (Munro
stochastic models to provide a new foundation for1996€a). The problem is that a resolution to the
decision making in fisheries management based orsalmon dispute requires agreement by both countries
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in addition to the states of Alaska, Washington, andwould be in two stages — one, a country allocation
Oregon. Unfortunately, in the case of Alaska, Canadaand two, an allocation to individual vessels within
can impose few penalties or offer incentives to leada country with transfers of quota across countries
to a cooperative outcome (Huppert 1995; Munro,permitted. In this fashion, every fisher and member
McDorman and McKelvey 1997) because salmonnation has a stake in the cooperative outcome. New
first pass through Alaskan waters on their way tomembers would be permitted provided that they
spawn in Canada and the states of Washington andought a share of a country’s quota and respected
Oregon. the rules of the organization.

The recently concluded United Nations Confer- A rights-based approach could also be tried for
ence on Straddling Fish Stocks and Highly Migra- shared stocks such as Pacific salmon. For example,
tory Fish Stocks (UNCSF) offers the possibility of salmon fishing rights would be allocated to each
resolving some of the conflicts associated with strad-country, and in the case of the United States by state,
dling fisheries (Barston 1995). Under the agreementbased upon the origin of the fish or other critéria.
regional organizations have the authority to imposeAgreeing upon such allocations would be difficult
and enforce fisheries regulations. Thus, the UNCSFbut negotiations should be made easier if
may change the Northwest Atlantic Fishing Organi- policymakers and fishers knew that both Canadian
zation (NAFO), first established in 1979 by Canadaand American licence-holders would have the right
and distant water fishing nations to help manageto bid to participate at salmon openings, whatever
fisheries in the northwest Atlantic, into an effective the jurisdiction. Following an agreement on national
organization. For NAFO to be successful at encour-and state salmon allocations, allocations could be
aging cooperation among existing members, somehen be made by state jurisdictions (or in Canada’s
mechanism must be found to prevent free entry ofcase, the Department of Fisheries and Oceans) to
new member countries who may wish to take a sharéndividual fishers in terms FISHRs, provided the
of the benefits of improved management. In addi-total allocation did not exceed the total agreed to
tion, NAFO must devote adequate resources to monifor each jurisdiction. Fishers from any state in the
toring and enforcement of the vessels of membetUnited States and Canadian salmon fishers with chits
countries. To prevent other countries free-riding onwould then be able to bid for the right to participate
the efforts of NAFO members, entry into the organi- at any opening in any jurisdiction. Thus, Canadians
zation should be permitted only after purchasingwould be allowed to participate in all American
membership from an existing member (Munro openings as would Americans in Canadian openings,
199@). This approach, the creation of property provided they were successful in the bidding proc-
rights and the use of side-payments to encouragess. In this fashion, fishers themselves through their
cooperative behaviour, offers the promise of sub-bidding would determine what fish were caught and
stantial benefits to Canada. where.

To be effective in solving the problems associ-
ated with shared and straddling fisheries, propertyCONCLUDING REMARKS
rights not only have to be created on a country basis
but also for individual vessels. If not, the common- Canada faces major problems in its fisheries includ-
property problem of overcapacity and rent dissipa-ing depleted fish stocks, low incomes in many im-
tion will arise. One possibility is to create ITQs for portant fisheries, overcapitalization in fishing ves-
straddling stocks which would be jointly managed, sels and gear, and ongoing disputes over straddling
monitored, and enforced by a regional fisheries or-and shared stocks. In an effort to address these prob-
ganization such as NAFO. The allocation of quotalems the Department of Fisheries and Oceans has

CanADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



144 R. Quentin Grafton and Daniel E. Lane

instituted a number of important changes in termstions of Gordon Munro, Timothy Sargent, and three

of fisheries management including a n@geans  anonymous referees.

A,Ctj .a.move ‘9 co-management W'th great.er reSpon- irpe shortcomings of fisheries policy has been identi-

sibilities for industry, an increasing reliance on fied by others including Sutinen and Hanson (1986) and

rights-based management, licence buybacks, and @ooster (1988). Past concerns have led to special gov-

shift in licensing policy. ernmental investigations such as Pearse (1982), Task

Force on Atlantic Fisheries (1982), Task Force on Incomes

We believe that further reforms are necessary ifand Adjustment in the Atlantic Fisheries (1993) and Par-

Canada is to realize the full potential from its fish- sons (1993).

eries. We propose four broad changes to fisheries 2t is unlikely that the collapse of the Atlantic

policy. First, the further use of rights-based m"’m'groundfish stocks can be attributed to any one cause, in-
agement in the form of bidding rights in the Pacific ¢jyging overharvesting. Despite harvesting moratoria over
salmon fisheries and individual transferable quotasthe past five years only a few of the stocks appear to be
in the Atlantic inshore groundfish fisheries and en-recovering and there is evidence that adverse environmen-
hancement of the security, divisibility, and transfer- tal factors, such as changes in water temperature, have
ability of property rights in existing rights-based contributed to the decline in abundance (de Young and
fisheries. Second, institutional change in the struc-Rose, 1993).

ture of the Department of Fisheries and Oceans and 3Canada’s 200 mile exclusive economic zone was not
the development of interdisciplinary management uicially established until 1996 with the passage of Cana-
teams for commercial fisheries, as well as funda-qa'sOcean Act

mental reform of the employment insurance program
for fishers. Third, a shift in decision making from
tactics and methods to strategies and planning tha@
is adaptive, explicitly considers uncertainty, and is
directed toward achieving well-defined and measur-
able environmental, social, and economic objectives. At the end of 1996, 798 licences had been purchased
Fourth, the use of individual and state property rightsi“ the buy-out and about 400 licences had been stacked
to encourage cooperative outcomes in terms of thdPacific Salmon Revitalization Plan Review Board 1996).

management of shared and straddling fisheries. The plan also mvolves loans to fishers who W?Sh- to pur-
chase salmon licences from other vessels, a limited buy-

The proposed changes are. by no means. a ang_ack of fishing gear made redundant by single-gear li-
brop g R y -ap censing, and $15 million for habitat restoration.

cea to the many and varied problems of Canada’s

fisheries. What they do offer is a fundamental shift  °A number of different initial allocations are possi-

in management that is forward-looking, objective- ble. For example, all salmon licence holders could be al-

based, and adaptive; a set of incentives for fisherdocated the same number of “chits.” Alternatively, each

to help mitigate the common-pool problem; and of the three fleets that use different gear (seine, gill net,

mechanisms to help resolve Canada’s internationa?nd_tm”) could .be alllo_cated a block amount of chits
. . . equivalent to their traditional share of the catch and then
fisheries disputes.

every vessel within each fleet could receive an equal share
of the chits allocated to the respective fleets.

4Copes (1986) provides a good review of the potential
roblems with individual output controls and Grafton,
quires and Kirkley (1996) describe the management of
various ITQ programs in different countries.

NoOTES "This approach has been proposed in various forms
. ' by Royce (1984), Wooster (1988), Pearse and Walters
The authors acknowledge the financial support of the(1992), Hilborn, Pikitch and Francis (1993), Stern (1993),

Social Sciences and Humanities Research Council Ofstephenson and Lane (1995)’ and Lane and Stephenson
Canada and are grateful for the comments and suggeg1995).

CaNADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



Canadian Fisheries Policy: Challenges and ChoicdsA5

8A similar approach has been proposed by Chan andCopes, P. (1986), “A Critical Review of the Individual
Fujita (1994) but instead of using FISHRs they propose Quota as a Device in Fisheries Managemebhahd
the use of salmon quotas that could be traded between Economics62: 278-291.
the United States and Canada. Crowley, R.W., B. MacEachern and R. Jasperse (1993),
“A Review of Federal Assistance to the Canadian Fish-
ing Industry, 1945-1990,” iPerspectives on Cana-
dian Marine Fisheries Managemergd. L.S. Parsons

Anderson, D. (1997), “Speaking Notes for the Honour- and W.H. Lear (Ottayva: Natlonal Research Council
and Department of Fisheries and Oceans).

able David Anderson to the House of Commons Stand- )
ing Committee on Fisheries and Oceans November 18§3rovyley, _R'W' and H. Pal.sson (1992)’_ “Rights-Based
1997," http://www.ncr.dfo.ca/communic/speech/1997/ Flsher|e§ Management in Canadilarine Resource
1118 e.htm Economicsr:1-21.

Apold, VV and S. Guy (1996), “The Role of Technology Demin_g' WE. .(1.982)QuaIiTy, Productivity, and Com-
in the Implementation of Property Rights in Atlantic petitive Posﬂpn(Cgmbndge, MA: MIT Center for
Canada’s Commercial Fishery,” flaking Ownership: Advanced Engineering Study).

Property Rights and Fishery Management on the At- De Y°“”9v B a.nd GA. Ro;e (1993), “On Recruitment
lantic Coast ed. B. Crowley (Halifax: Atlantic Insti- ~ @nd Distribution of Atlantic Codgadhus morhupoff
tute for Market Studies) Newfoundland,”Canadian Journal of Fisheries and

Auditor General of Canada (1997), “Atlantic Groundfish Aquatic Science§0:2729-4.1.
Fisheries,” in Report of the Auditor General of Canada Drucker, P.F. (1954]The Practice of Manageme(tiew
to the House of Commons, October 1997. York: Harper & Row).

Barston, R. (1995), “United Nations Conference on Strad-PuPont, D (19,90)’ ‘Rent D|35|p.at|on In Restricted _AC'
dling and Highly Migratory Fish StocksMarine cess FisheriesJournal of Environmental Economics

Policy 19:159-66. and Managemen19:.26.-44. o

Dupont, D. (1996), “Limited Entry Fishing Programs:
Theory and Canadian Practice,” Fisheries and Un-
certainty: A Precautionary Approach to Resource
Managemented. D.V. Gordon and G.R. Munro
(Calgary: University of Calgary Press).

Food and Agriculture Organization (FAO) (199&)de
of Conduct for Responsible FisheriRome: FAQO).

Grafton, R.Q. (1992), “Rent Capture in an Individual
Transferable Quota FisheryCanadian Journal of
Fisheries and Aquatic Sciencé9:497-503.

__(1995), “Rent Capture in a Rights-Based Fishery,”

Snow Crab Management Plan for the Newfoundland Journal of Environmental Economics and Management

Region,” News Release-HQ-97-21E. 28:48-67. o ) ) )
Casey, K.E., C.M. Dewees, B.R. Turris, and J.E. Wilen—— (199@), *implications of Taxing Quota in an Indi-
(1995), “The Effects of Individual Vessel Quotas in vidual Transferable Quota Fishery: Commena-

the British Columbia Halibut FisheryMarine Re- fine Resource Economidsl:125-27. .
source Economics0: 211-30. (1996), “Performance of and Prospects for Rights-

Chan, F. and R.M. Fujita (1994The Pacific Salmon Bas.ed Fisheries. Management. in Atlantic. Canada,” in
Taking Ownership: Property Rights and Fishery Man-
agement on the Atlantic Coastd. B. Crowley (Hali-
fax: Atlantic Institute for Market Studies).

Charles, A.T. (1995), “The Atlantic Canadian Grafton, R.Q. and H.W. Nelson (1997), “Fishers’ Indi-

Groundfishery: Roots of CollapseDalhousie Law vidual Salmon Harvesting Rights: An Option for Cana-
Journal 18:65-83 da’s Pacific FisheriesCanadian Journal of Fisheries

and Aquatic Sciences4: 474-82.

REFERENCES

Canada. Department of Fisheries and Oceans @996
“Fisheries Management,” http://www.ncr.dfo.ca/
home.htm.

___(1996), “The Pacific Salmon Treaty: An Overview,”
http://www.ncr.dfo.ca/home.htm.

__ (1996), “Minister Announces Plan to Revitalize
Salmon Fishery,” News Release-PR-15E.

__ (199%), “Canada-British Columbia Agreement on
the Management of Pacific Salmon Fishery Issues,”
http://www.ncr.dfo.ca/home.htm.

____(1991), “Minister Mifflin Announces 1997-98

Treaty: Opportunities for Improvement and for Resolv-
ing the Current Conflict{Oakland, CA.: Environmen-
tal Defence Fund).

CanADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



146 R. Quentin Grafton and Daniel E. Lane

Grafton, R.Q. and J. Silva-Echenique (1997), “How to Lane, D.E. and R.L. Stephenson (1995), “Fisheries Man-
Manage Nature? Strategies, Predator-Prey Models and agement Science: The Framework to Link Biological,
Chaos,"Marine Resource Economid®:127-43. Economic, and Social Objectives in Fisheries Man-

Grafton, R.Q., D. Squires and J. Kirkley (1996), “Turn-  agement,”Aquatic Living Resource®:215-21.
ing the Tide? Private Property Rights and the CrisesLane, D.E. and R.L. Stephenson (1997), “Fisheries Man-
in World Fisheries,"Contemporary Economic Policy agement Science: Integrating the Roles of Science,
14:90-99. Economics, Sociology and Politics in Effective Fish-

Halliday, R.G., F.G. Peacock, and D.L. Burke (1992), eries Management,” Proceedings of the Second World
“Development of Management Measures for the  Fisheries Congress, Vol. 2, Brisbane, Australia, 28

Groundfish Fishery in Atlantic Canad&/Jarine Policy July-3 Aug, 1996.

16:411-26. Larkin, P.A. (1988), “Comments on the workshop pres-
Healey, M.C. (1988), “Comments on Policy Analysis and  entations,” inFishery Science and Management: Ob-
the Incorporation of Biological Objectives into Fish- jectives and Limitationsd. W.S. Wooster (New York:

eries Management Decisions,"kishery Science and Springer-Verlag).
Management: Objectives and Limitationsd. W.S.  Macgillivray, P. (1996), “Canadian Experience with In-
Wooster (New York: Springer-Verlag) dividual Fishing Quotas,” irfFisheries and Uncer-

Hilborn, R., E.K. Pikitch and P.C. Francis (1993), “Cur-  tainty: A Precautionary Approach to Resource Man-
rent Trends in including risk and uncertainty in stock  agemented. D.V. Gordon and G.R. Munro (Calgary:

assessment and harvest decisio@ahadian Journal University of Calgary Press).

of Fisheries and Aquatic Scienc8:874-80. Mifflin, F. (1996), “Notes for an Address to the Standing
Hilborn, R. and C.J. Walters (1992puantitative Fish Committee on Fisheries and Oceans,” http://

Stock Assessment: Choice, Dynamics and Uncertainty www.ncr.dfo.ca/home.htm.

(New York: Chapman and Hall). Missios, P.C. and C. Plourde (1996), “The Canada-Euro-
Hillier, F.S. and G.L. Lieberman (1974ptroduction to pean Union Turbot War: A Brief Game Theoretic

Operations ResearckSan Francisco, CA: Holden- Analysis,” Canadian Public Policy22:144-50.

Day). Munro, G.R. (1996), “The Management of Trans-

Huppert, D.D. (1995), “Why the Pacific Salmon Treaty = boundary Fishery Resources and Property Rights,” in
Failed to End the Salmon Wars,” School of Marine  Taking Ownership: Property Rights and Fishery Man-

Affairs Paper 95-1, University of Washington. agement on the Atlantic Coastd. B. Crowley (Hali-
Human Resources Development Canada (199mploy- fax: Atlantic Institute for Market Studies).

ment Insurance and FishintN-203-01-97 (Ottawa: __ (1996), “Approaches to the Economics of the Man-

Human Resources Development Canada). agement of High Seas Fishery ResourcesFigher-

Hutchings, J.A. and R.A. Myers (1994), “What Can Be ies and Uncertainty: A Precautionary Approach to
Learned from the Collapse of a Renewable Resource? Resource Managemenéd. D.V. Gordon and G.R.

Atlantic Cod,gadhus morhuaof Newfoundland and Munro (Calgary: University of Calgary Press).
Labrador,"Canadian Journal of Fisheries and Aquatic Munro, G., T. McDorman and R. McKelvey (1997),
Sciences51:2126-46. “Transboundary Fishery Resources and the Canada-
International Ocean Institute (199@)inal Report of the United States Pacific Salmon Treaty,” unpublished
Canadian Ocean Assessment: A Review of Canadian manuscript available from authors at Department of
Ocean Policy and PracticéHalifax: Dalhousie Economics, University of British Columbia; Faculty
University). of Law, University of Victoria; Department of Math-

Lane, D.E. (1989), “Operational Research and Fisheries ematical Sciences, University of Montana.
Management,European Journal of Operational Re- OECD (1997),Evaluation of Potential Gains and Costs
search 42: 229-242. of the Transition to Responsible Fisheries: Model for

_(1992), “Management Science in the Control and Analysis AGR/FI(97)10 (Paris: OECD).

Management of Fisheries: An Annotated Bibliogra- Pacific Salmon Revitalization Plan Review Panel (1996),
phy,” American Journal of Mathematics and Manage-  Tangled Lines(Vancouver: Department of Fisheries
ment Sciencel2:101-152. and Oceans).

CaNADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



Canadian Fisheries Policy: Challenges and Choicds}7

Palsson, H.P., D.E. Lane, and B. Kaufman (1993), agement Science: A Plea for Conceptual Change,”
“Bioeconomic Methods for Determining TACs,” in Canadian Journal Fisheries and Aquatic Sciences
Risk Evaluation and Biological Reference Points for ~ 52:2051-56.

Fisheries Managemened. S.J. Smith, J.J. Hunt and Stern, P.C. (1993), “A Second Environmental Science:
D. Rivard (Ottawa: Canadian Special Publication of  Human-Environment InteractionsScience260:1897-
Fisheries and Aquatic Sciences 120). 99.

Parsons, L.S. (1993Management of Marine Fisheries Sutinen, J.G. and L.C. Hanson (198BEgthinking Fish-
in Canada(Ottawa: Canadian Bulletin of Fisheriesand ~ eries Managemen(Kingston, Rhode I: Center for
Aquatic Sciences 225). Ocean Management Studies).

Pearse, P.H. (1982Turning the Tide: A New Policy for Task Force on Atlantic Fisheries (198Rjvigating Trou-
Canada'’s Pacific Fisheriessinal Report of The Com- bled Waters: A New Policy for the Atlantic Fisheries
mission on Pacific Fisheries Policy (Ottawa: Ministry ~ (Ottawa: Ministry of Supply and Services).
of Supply and Services). Task Force on Incomes and Adjustment in the Atlantic

Pearse, P.H. and C.J. Walters (1992), “Harvesting Regu- Fishery (1993)Charting a New Course: Towards the
lation under Quota Management Systems for Ocean Fishery of the FuturéOttawa: Ministry of Supply and
Fisheries: Decision Making in the Face of Natural  Services).

Variability, Weak Information, Risks and Conflicting Underwood, P. (1995), “To Manage Quotas or Manage

Incentives,"Marine Policy16:167-82. Fisheries? The Root Cause of Mismanagement of
Royce, W.F. (1984)introduction to the Practice of Fish- Canada’s Groundfish FisheryDalhousie Law Jour-
ery Scienc€Orlando, FL: Academic Press). nal 18:37-43.
Sissenwine, M.P. (1978), “Is MSY an Adequate Founda-Wooster, W.S., ed. (1988Fisheries Science and Man-
tion for Optimum Yield?"Fisheries3:22-24, 37-42. agement: Objectives and Limitatior{dlew York:
Smith, S.J., J.J. Hunt and D. Rivard, ed. (19%3sk Springer-Verlag).
Evaluation and Biological Reference Points for Fish- Wooster, W.S. and M.L. Miller (1988), “On Fishery Sci-
eries ManagemenfOttawa: Canadian Special Publi- ence and Management,”kilsheries Science and Man-
cation of Fisheries and Aquatic Sciences 120). agement: Objectives and Limitatigresl. W.S. Wooster

Stephenson, R.L., and D.E. Lane (1995), “Fisheries Man-  (New York: Springer-Verlag).

CanADIAN PusLic PoLicy — ANALYSE DE POLITIQUES, VOL. XXIV, NO. 2 1998



