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1.- Background
o History of the Study Group

At thé 1993 statutory meetmg held in Dubhn Ireland there was constderable discussion
on the potential role of ICES in the study of ﬁshenes management systems. The empirical
evidence that scientific advice is a necessary but not sufficient condition for effective
fisheries management was noted along with the need for further ‘analysis of fisheries
management systems in order to understand why some approaches work and others do
not’ (ICES Annual Report 1995. Procs-verbal de la réunion; P 211).

The 82% statutory meetrng of ICES held in St. John’s Newfouridland, Canada in the Fall
of 1994 was the first such meeting held outside of Europe. Another “first” at this meeting
was the presentatron of the theme session entitled “Improving the Link between Fisheries
Sctence and Management Biological, Social, and Economic Consrdexattons" Orgamzed
at the initiative of the Canadian host delegates following on the Dublin strategrc planning
d1scussrons, this theme session brought together under the ICES umbrella researchers
from a broad base of fisheries analysrs including economists, fisheries managers ‘
socrologxsts decision analysts and fisheries consultants. The mterdtsmphnary session
exposed the rxch range of research beyond ﬁshenes b1olog1ca1 sclence d1rected at

was one of the most popular sessrons at the conference, attractmg 42 paper presentattons,
along with poster presentations over 3 days of the meeting.

At the 1995 Annual Science Conference held in Aalborg, Denmark a follow-up theme
session was held entitled “Improvmg the Link between Fisheries Sc1ence and Management
II: Can We Manage Fisheries by Technical Measures Alone?”. In this session examples
were reviewed of the expenence gained in adopung new manaoement measures. The
theme session was very well attended and several posS1brht1es were cons1dered to
continue consideration of this type of topic in ICES’ (ICES Annual Report 1995 Proces-
verbal de la réunion; p.221).

| These recent ICES theme sessrons dtscussed in broad terms strategles for ﬁshenes

management. Most notably 1n these sessions, individual transferable quotas or ITQs, have
been often proposed asa promlsmg approach for more effective fisheries management At
the Aalborg conference, the Pelagic Fish Committee recommended the formation of an
ICES sponsored ad hoc Study Group on the Management Performance of ITQ Systems.
The purpose of that Study Group was to examine and assess current work on ITQs and
the ¢ expenence compﬂed from those systems already in place. The Study Group worked by
correspondence and reported to the ACFM and the Pelaglc, Demersal, and Baltic Fish
Committees at the 1996 Annual Scrence Conference. The report of the Study Group
(ICES C.M. 1996/Assess:19) was presented at the 84® statutory meeting in Reykjavxk
Iceland between September 27 and October 4, 1996.
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The interest in the ITQ report at the Reykjavik meeting prompted Resolution
C.Res.1996/2:38 proposed by the Pelagic Fish Committee for a Study Group meeting to
be held in 1997. On the invitation of the ICES American delegate, the Study Group met
at the Northeast Fisheries Center in Woods Hole, Massachusetts from May 6 to 8, 1997.
This report presented herein has been shaped by the discussions of the 3 day Study Group
meeting.

QMandate

The original mandate of the ITQ Study Group was established at the 83" Statutory
Meeting of ICES held in Aalborg, Denmark and recorded in Resolution C.Res. 1995/2:39
of the Annual Science Conference (ICES Annual Report 1995. Proces-verbal dela
réunion, p.250). This led to the Report by Correspondence of the Study Group, ICES
CM1996/Assess: 19 presented at the Annual Science Conference and 84 Statutory
Meeting of ICES held in Reykjavxk, Iceland. Resolution C.Res.1996/2:38 of the Reykjavik
meeting stated that the Study Group:

“...will meet at a venue in North America for three days to:

a) develop an ITQ Performance Appraisal Survey to measure the status of
a fishery system with respect to the biology, economic performance, social
status, compliance, and decision making dynamics of the fishery;

b) prepare a cross-sectional list of international ITQ fisheries to be included
in the ITQ Performance Appraisal Survey, and establish contacts in each of
these fisheries to permit follow-up for survey details;

¢) describe a mulndlsmphna.ry consultative committee membership
structure for each fisheries case study, including cnuqumg the fishery
system infrastructure in place in support of the ITQ management.

The Study Group will report to the Advisory Committee on Fishery
Management and the Pelagic, Demersal, and Baluc Fish Committees atthe
1997 Annual Science Conference The report will be made available to the
Comprehensive Fisheries Evaluation Working Group.” (ICES Annual
Report 1996. Procés-verbal de la réunion, pp.213-214).

Justification for the Study Group meeting was made in order to carry out the following
agenda consist with the mandate:

1) Establish a general model of a fisheries management system, including all operational
components (fisheries science, regulation, statistics, economics and planning, resource
allocation, and institutional decision making) within which an ITQ approach could

@
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operate Wrthtn the framework of the general model, establish an ITQ Performance

‘ Apprarsal Survey to measure the status of a ﬁshery system with respect to the biology,

economic performance social status, comphance and decrsron makrng dynamrcs of the
fishery. The Survey should record relevant quantrtatrve measures for specific fisheries to .
describe: (1) the lonO-term anttcrpated annualised state of the ﬁshery system, (2) the
average annual pre-ITQ state of the ﬁshery system and (3) the average annual state of the
fishery under the ITQ scheme .

2) Includ_e the dtrect input and contribution of the fishing industry and other stakeholders
in the evaluation of ITQs.

3) Prepare a cross-sectronal list of mternauonal ITQ ﬁshenes to be tncluded in the IT Q
Performance Appraisal Survey. Establish contacts in each of these fisheri€s to permit
follow-up for Survey details. : -

4) ﬁStabiish through contact wrth the identified ﬁshertes contact (Recomrnendatton 3),a
ﬁshenes management model (Recommendauon 1), for each ﬁshenes case study The
commrttee membership would include exrstrng or recommended posruons that would
represent roles of activity to support ITQ management w1thrn each ﬁshery management

system. Cnttque the ﬁshery system infrastructure in place to support ITQ approaches
within each case study fishery. ‘ B

@Report of Study Group meenng, NEFC Woods Hole, May 6-8, 1 997

All Study Group meettngs were held in the Northeast Frshenes Science Center (NEFSC), 166
Water Street, Woods Hole, MA 02543 1026 in the Aquanum Conference Room. All meettngs
began at 9am each mormng and ended between 5 and 6 pm except on the third and last day which
ended at 1pm in order to permit travel arrangements from Woods Hole.

The agenda of the Study Group meettng was ambrtrous The purpose of the meetmg was
to draw together the observations of experts in drverse drscrphnes who have been dxrectly
involved with the development, analysrs, and operatron of ITQ systems around the world
in order to share their perceptrons about the pros and cons of these systems Consensus
posmons where sought to enable a better understandtng of the i 1ssues, problems and

_ benefits of nghts-based approaches within fisheries management systems The meeung

agenda was set in order to provrde basic gurdehnes to assist in meeung the mandate of the .
Study Group However, the partrcrpants by their personal mterventrons in open and
informal discussions, ultimately determined thé direction and extent of progress of the .
meeting.
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The highlights of the meeting are itemized below:

1. Introductions - The Study Group meeting was opened by the Science and Research
Director of the Northeast Fisheries Science Center and ICES U.S.A. Delegate, Dr.
Michael Sissenwine. There were 18 paruelpants at the meetmg mcludmg 3 observers from
the USA. All 15 Study Group partxmpants were from either Canada (4) or the host
country, USA (11). Other members included invitees from Iceland, Denmark, the
Netherlands, New Zealand, and Australia who all expressed interest in the meeting but
were unable to attend. ' -

2. Meeting mandate - The Chair, Dr. D. Lane (Canada) reviewed the mandate of the Study
Group and its history. Copies of the 1996 Repon by Correspondence were distributed.

The Study Group agreed that under the circumstances and in concert with the group’s
mandate, the meeting agenda would discuss: (i) developmg a general framework through
which perfonnance analyses of fisheries management systems - incliding ITQs - may be
carried out; (ii) provxdmg a list of ITQs currently in place around the world that would be
representative of ITQ performance in general, and would be possxble candidate fisheries
for further evaluation; and (iii) estabhshmg contacts of individuals drrectly involved in the
operauons of these ITQs in order to maintain an on-going record of data and information
on management performance

3. Fishery Management System s - It was agreed that understanding the institution, its
problems and its role, would help define how ITQs play a part in fishery management asa
whole. Institutional arrangements were not seen as impediments to successful fisheries
management, however, there was consensus that ITQs bring about institutional change.
Successful ITQs that created wealth ténded to be characterized by increased user
partmpauon and enhanced mdustry responsrblhty Together these changes caused shifts in
the institutional arrangements of these fisheries.

4. Management Objectives -A long list of fishery management objectrves were’
developed. It was generally agreed that tlus list could be categorized according to: (1)
brologlcal (2) economic; (3) social; and (4) administrative obJecuves Other levels of
classification of objectives v were by strategtc or operatxonal quanutatrve or quahtauve and
static or dynamic. These objectwes were generally apphcable to any managemem system
and would include impacts from various management policies including an ITQ system.

5. Quantitative Measures - It was noted that reductron in capacxty will itself lead to more
proﬁtable fisheries and thus could create less incentive to circumvent the regulauons and
undermine conservation. There were concerms regardmg the level of drscardmg and
dumping under ITQs, but there is little hard eviderice in specific fisheries to measure the
extent of this potenual downside effect. There are also instances where fishing fleets have
xmplemented on their own 1mt1auve, conservation measures, such as moving to larger
mesh sizes, or halting fishing in pamcular areas. It was pomted out that ITQs are a
pnvxlege rather than a right, which had not been the case under open access. However,
there was also the sentiment that cost recovery was an important element of any successful

@
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ITQ system and would ulumately lead t0 a sunphﬁcatron of the unplementauon process.
This raised the debate again on the pomt that ITQs confer a pnvrlege to fish and are not a

’ general nght and that a more efficient ITQ system would likely | result in reduced access in

companson with the ‘fishing : as a right’ perspecuve The discussion on quanutauve
measures of ITQ systems ended with consideration on the need to deﬁne measures of
conservation and the social impacts of ITQs. There was no consensus on erther the .
parucular measures or their need in evaluatmg ITQ performance What was evident i is that
1mplemented ITQ systems cover a spectrum of desrgns and purposes, and that it would be
useful to categorize these on the evidence of various case studies. The criteria provided by
Scott for categonzmo property rights systems identified four elements exclusmty,
duration, security and transferabrhty (Scott; A.D. 1996 The ITQ as a Property Right:
Where it came from, how it works, and where it is going. In B. L. Crowley (ed.) Taking
0wnersh1p Atlanttc Instltute for Market Studles (AIMS), 31:98, ) Itwas generally agreed :
that this categonzauon could be employed in the examination of the ITQ casé studies to
compare and contrast dlfferent examples of rights based ﬁshenes

6. Case Studles The Study Group parucxpants presented a series of ITQ case studies
meant to illustrate many of the problems, issues, successes and failures of quota systems
and their unplementauon in practice. A description of the case studres drscussed are listed
in the table below. :

No. §tocl((s) | Aréa/Country . | Presentor(s) | Year of ITQ
B U e . — e L . Transition ..
1 Pacific Halibut British Columbia, Canada }  Chris Dewees 1991 -

: Snapper, roughy . NewZealand .. .. | . _ ... .. ... 1986.. .

2 Atlantic Herring | Scotia-Fundy, Rob Stephenson 1983
o4 oo oo ... Canada.. .. . ...]. P
-3 | Adantic groundfish: e Les Burke, 1991
: cod, haddock, ~ - Scotia-Fundy, - Bob O’Boyle 1
. "pollock.. ... |. . Canada . ... ] S P
4 Pacific Halibut and Alaska Joe Terry, 1995
L .. sablefish . L _ Phil Smith | S
5 Atlantm surfclam; | - New England, | Lee Anderson, 1990
ocean quahog United States Bonnie McCay

The analysis of 1nd1v1dual case$ was seen as an 1mportant step in provrdmg an 1llustrat10n
of possrble evaluation methods, measurement metrics and parameters for 1nclusron in the
study It was noted that selected examples should mclude a dtversrty of ﬁshenes and rights

.....

context in which they were unplemented

7. Analysxs Framework - A report on an expansrve study for the Orgamzat10n for
Economic Co-operatron and Development (the OECD), in Paris on the economic aspects
of fisheries management was presented by principal investigator Jon Suunen This study
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has recently been pubhshed under the title Toward Sustamable Fisheries: Ecoromic

Aspects of the Management of Living Marine Resources. Th1s report exammed the

€conomic 1mpacts and consequences of various management measures and msntuuonal

arrangements on marine resources. In thrs study, the analysts of management measures

was described by the tltree step process .

T L Develop the set of expected consequences for a specific management
measure wrth reSpect to the mulnple objecttves of the pohcy makers

2. Collect data on the actual impacts of the management measure.

3. Assess the theory on which polrcy is based and draw conclusions
regarding its actual effects on fisheries management Ob_]eCthBS

The assessment was camed out by correlaung data obtamed from OECD member

was constratned by the lack of consrstent and relevant economic data needed to carry out -
the task of fisheries management evaluation. The results of the OECD study suggest that
rights-based management systems (mcludtng ITQs) are conducive to more successful
fisheries management. Overall, the ev1dence is that they lead to unprovements in economic
performance However, they do requtre an appropriate administrative framework and

' adjustment whrch may increase costs, and they may lead to structural adjust:ments in the

socioeconomic system by consohdatmg capttal and labour. The study also showed that
successful management is enhanced by the acttve parttcrpanon of the ﬁshmg industry in
pohcy setting and by the transfer of management responsrbtlrttes While the Study Group
noted the standardized approaches to gathermg and analysing fisheries btologrcal
information, it was also noted that no such mechanism existed for socioeconomic data
sources related to fisheries management. There was complete consensus on the need for:
(i) acommon language (ie. performance measure definitions across drscrphnes) for
evaluation of fisheries management, (i) an mterdtscrphnary peer reviewed evaluation H
system, and (iii) a coordinated data management process. It was generally agreed that the
ICES Study Group report should acknowledge these shortcommgs of evaluation methods
and make steps toward suggesting ways to allevrate this problem of acqurnng standard
data sources.

8. General discussion and feedback - The Study Group agreed that the framework and
methodology for the comparative analysis of ITQs should pay close attention to that used
in the OECD study The partrcular elements discussed for the ICES ITQ evaluation
framework are summarized as follows:

1. Describe the status quo fishery system prior to the establishment of ITQ management.
Provide information on specific and attainable metrics including: (i)
adm1mstrat1ve/mstttuttonal conditions; (ii) brologrcal/ecosystem conditions; (iii)
economic/industrial conditions; and (iv) social/community conditions.

2. Specify the objectives and expe ctations of manag"emen't relative to the descriptive
indicators of (1) above. Criticize the status quo management on the basis of achieving

@
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these objectives and relative to the presumption of management change and anticipate
the impacts of management change (including ITQ management).

3. Collect data on the relevant metrics established above and evaluate the actual irripact
of management change.

4. Assess, explain and criticize the results of (3) above for the ITQ management
approach.

The following section presents the plan of the current report of the Study Group on the
Performance Evaluation of ITQs.
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~ 2.Introduction

(1] Purpose of the Report

The objective of this report isto reSpond to the mandate of the Study Group That
mandate has a threefold requirement consrstmg of: (1) the development of a framework
for anITQ Performance Apprarsal Survey to measure the status of a fishery system with
respect to the blology, economtc performance, socral status and admmlstrauve dynamrcs

L ¥
0 .
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fisheries along with pubhshed mformatmn about these case studres and (3) the descnptxon»

. ofa multrdrscrplmary arrangements and processes for provrdrng a source of ongoing data
on these cases.

O Plari of the Report

The report proceeds by first defining ITQs. The breadth of policy options within the full
spectrum of what characterizes ITQs is noted. Having characterized ITQs, the report then
describes the general framework for the mtegrated evaluation of these nght—based
management regimes. The evaluation methodology consrsts of 1 usrng quantttauve data
measures to analyze the brologrcal economic, social, and admrmstrauve unphcatrons of
ITQs Evaluation methods consider the dynarmc aspects of the management problem
agamst its muludrscrphnary objectives in a direct and relative comparison scheme. The
unportance of reliable and available data in support of the evaluation methodology is
noted. In this respect, issues with respect to the data requrrements and problems of
consrstent and standardized data across different fisheries case studies in different
countriés are presented.

Case studies of implemented ITQ management regimes are discussed relative to the
proposed evaluatton framework and data availability issues. General observations are
drawn from these case study examples and compared to the expected impacts from the
formal theory on ITQs. Finally, the conclusions of the report are itemized together with
Study Group recommendations. These recommendations are provrded in the sprit of
improving the methods and means of evaluation of fisheries : management policy options
toward ultimately improving fisheries management itself.

® Report Dissemination

The results of the Study Group report wrll be presented to the Annual Scrence Conference -

to be held in Baltimore in the Fall of 1997. At that time, the report is to be filed with the
Pelagic, Demiersal, and Baltic Fish Committees as per the Study Group’s mandate. ICES

has also requested that the Study Group report be provided to the Advisory Committee on
Fishery Management (ACFM) and the Comprehensive Fisheries Evaluation Working

@
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Group (CFEWG). A draft unfinished reports was circulated to all Study Group meeting
participants and to an extended list of interested individuals for their feedback and
suggestions. The final report for the Annual Science Convention was completed on receipt
of this feedback and submitted to ICES in time for the Baltimore meeting. Copies of the
final report will be disseminated through ICES at the Annual Science conference in
Baltimore, September 25 to October 3, 1997, and by the Chair, D. Lane (Canada) to all
meeting participants and interested individuals.
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3. Characterization of ITQs

(1 Definition of ITQs

What is an “individual transferable quota™? The ﬁshenes lxterature is mamly indirect in
answering this question. In general, we define a “quota” as a proportion of a “total
allowable limit” determined for a fishing penod i.e., a season, and allocated in the
harvesting activity to an “individual” as a “property right” (Scott 1996, Muse and Schelle
1989). A fishery operating under an ITQ system regulates its seasonal harvest through the
allocation of such quotas to a finite number of “individuals”. “Individuals” may refer to a
specific person or groups of persons, or to a fishing unit such as a vessel, or even to a
collective such as a community. The “total allowable limit” on which the quota is based
may refer to a prespecified harvest output limit measured in weight of fish yield or
numbers of fish as determined by an outside source. Alternatively, it may refer to a unit of
fishing effort input, e.g., days fished, numbers of nets hauled, etc., relative to a
predetexmmed upper bound on the relevant input. Fmally, asa “property right”, the quota
permits some degree of ownershlp over the harvestmg activity that empowers the owner
of the quota to: (i) manage the use of the quota in a d1scret10nary manner, (i) transfer the
quota to another party, and (iii) reap the benefits of quota use (Scott 1996). The degree of
ownership establishes the level of transferabxhty, “T” of the ITQ. Quota systems that are
strictly not transferable are denoted as IQ systems.

This broad definition of ITQs arise from the wide-ranging apphcatmns of quota systems
that exist. Examples of the more restrictive IQ systems predate the current popularity of
more transferability in quotas. Similarly, community quota systems and effort quota
systems have also been implemented in fisheries around the world.

The underlying notion of all manner of ITQs as a form of property rights - regardless of
the meaning of “individual” or “quota” - enables us to establish more clearly a delineation
of these systems along the lines of ownership of a private good. The characteristics of
ITQs as property rights are considered below.

O IT: Q Characteristics
Scott (19_96) presents four tangible cha:acteristics of a property right. These are:
exclusivity, duration, security, and transferability. These measurable (on some scale)

characteristics are defined in detail as follows:

1. Exclusivity - the right to use and manage a resource without outside interference.
All owned property is characterized by a level of exclusivity to the owner.

2. Duration - the length of tune the owner of a quota may exercise ownership powers
to manage, transfer, and use the resource.

/
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3. Secunty the strength of the entitlement of the quota with regard to how
suscepuble it might be to bemg undermined by other quota holders or by adjustments
in the total allowable limits set by the outside source, e. g., government regulators.

4. Transferabzlzty the extent to whrch the entitlement of quota can be dtsposed of by
selling, leasing or trading divisible units of the quota.

The degree to whrch an ITQ system can be described as bemg a full property right
depends on the extent by which each of theses characteristics are realized. For example, an
open access fishery w1th “free” entry and exrt exhrblts property nghts charactenzed by low
transferabthty (since ease of entry makes this unnecessary) high duration (given by
continual short-term renewal of seasonal licences), and high relative secunty of access
(“free” entry) Alternatively, a “full property” ﬁshery is fully exclusrve (i.e.; limited entry),
fully transferable and divisible, perpetual in duration and secure (i.e., not subject to
cancellanon) The radar plots of Flgure 1 provrdes a relattve scale ﬂlustratmn of the
property characteristic comparison of the open access or “competitive” fishery and the
property rights fishery.

Property Characteristics
Radar Plot
_Exclusivity

Transferability R Duration

ﬂFull Property
_Rights
.Open Access

Security

Figure 1. Property Characteristics for Open Access versus Full Property Rights Fisheries
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As Scott (1996) suggests, the property characteristics “gap”, exhibited in Figure 1
especially along the axes for Transferability and Exclusivity, denote the opportunity that
ITQ systems may offer in moving away from “common property” problems that have
characterized fisheries to date and toward property rights in fisheries.

© Management Impacts of ITQs

Previous studies, especially in the economics literature, have generally portrayed ITQs in a
favorable light. (See also ICES C.M. 1996/Assess: 19 for further discussion of the
literature on ITQ evaluation.) Published empirical evidence also tends to support the
formal economic theory that ITQs provide a viable alternative to common property rights
systems.

Nevertheless, ITQs are not without detractors especially with regard to the difficult issues
of: (i) implementation and the assignment of the initial quota allocations, (ii) sociological
concerns over wide-scale consolidation by corporate interests under liberal transferability
regulations, (iii) biological fears over the extent of high-grading and discarding of catches,
and (iv) the definition of the roles and respons1b111t1es of fishery interest representatives
and regulatory agencies under a property rights regime. To date, we lack clear empirical
evidence in these areas to understand fully the overall unphcauons of quota systems
However, as an illustration of the importance of these i issues, sufficient pressure by fishing
interests in the United States culminated in 1996 in a moratorium on ITQs until such time
as a review of quota systems by the U.S. National Research Council Committee to Review
Individual Fishing Quotas has completed its work scheduled sometime in 1998.

To date, the recent comprehensive empirical evaluation of fisheries management systems
among OECD members (OECD 1997) concludes that rights based management fisheries
systems (and ITQs in parucular) are beneficial to fisheries management where they exist
and lead to improvement in economic performance of the ﬁshery It is also noted in this
study that such systems require adjustments to the administrative framework which may
increase costs. It is also acknowledged that they may lead to structural adjustments in the
socioeconomic system by consolidating capital and labour. As well, the study showed that
successful management is enhanced by the active pamcxpatmn of the fishing industry in
policy setting and by the transfer of management responsibilities.

Scott (1996) reiterates this last point in his evaluation of the importance of property rights
for the future of fisheries management. In his argument based on the characteristics of
property rights identified above, he argues that increased exclusivity will result in lower
operating costs, more transferability will lead to efficient consolidation, lower transaction
costs for acquiring fishery information, and increased involvement and participation by the
fishing industry in cooperanve and responsxble decision and policy making. At the same
time, the role of government agencies as paternalistic protectors of the resource will

change to a more protective - of their property rights - role in support of enhanced
industry self-regulation.
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4. ITQ Evaluation Framework

O Evaluation Methodology

The Orgamzatron for Economlc Co-operatron and Development (the OECD) report
entitled “Toward Sustainable Flsherres Economic Aspects of the Management of Marine
Ltvmg Resources exammed the unpacts and consequences of various management
measures and institutional arrangements on marine resource management. In domg s0, the
OECD report provides a model methodology for the evaluation of ﬁsherres management
measures that is directly applicable to the i 1ssues of this Study Group in evaluatrn g ITQ
management approaches

The analysrs of management measures 1n the OECD report was carned out in an
mtegrated bioeconomic framework methodology In summary, this methodology is
described by the three step process (1) develop the set of expected consequences fora
specrﬁc management measure, (&) collect data on the actual unpacts of the management
measure to determine the extent to which the expected consequences are supported or
refuted by the data; and (3) assess the theory on which the pohcy is based and draw
conclusions regarding its actual effects on fisheries management objectives.

The focus of the analyucal assessment of management Imeasures was on the economic
consequences The assessment was carried out by correlatrng data obtarned from OECD
member countnes with the adopted management measures. The results of the OECD
study suggest that nghts-based management systems are beneficial to effecuve ﬁshenes
management. Overall, the evrdence is that they lead to unprovements in economic
performance They do however requtre an appropnate admmrstratJve framework and
adjustment wlnch may increase costs. As well, these may lead to structural adjustments in
the socioeconomic system by consolrdatmg caprtal and labour. The study also noted that
successful management is enhanced by the actrve partrcxpauon of the ﬁshrng mdustry in

purview of the govemment agency to the industry.

The framework and methodology for the comparauve analysrs of ITQs adopted by the
Study Group pays close attention to that used in the OECD study. The partrcular elements
drscussed for the ICES ITQ evaluation framework are summarized as follows: ‘

1. Descnbe the status quo ﬁshery system pnor to the estabhshment of ITQ

. management. Provide information on specific and attarnable metrics mcludmg
@) admmrstrauve/rnsututronal condrtrons the pre-I’I‘Q regulatory program and
infrastructure (management measures in place, momtonng and enforcement.
decision makmg process); (ii) brologrcal/ecosystem conditions - the status of
the resource stock (including dynarmc mixing with substocks or other species),
and spaual-temporal behaviour; (iif) economrc/rndustnal the status of the
fishing industry (size, composition, gear charactensucs, malleabrlrty of caprtal
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and labour, concentration profile of participants, vertical integration, cost
components, markets, and value of the harvesting and processmo sectors); and
(iv) social/community conditions - employment levels, communities spatial-
temporal reliance on the fishery, other opportunities

2. Specify the objectives and expectations of management relative to the
descriptive indicators of (1) above. First, based on historical data, project the
impacts of continued status quo management on the administrative/
institutional, brologlcal/ecosystem, economic/industrial, and socrallcommumty
metrics. Compare these relative to the desirable objecuves of management in
each area. Criticize the status quo management on the basis of achieving these
objectives and relative to the presumpuon of management change. Second,
anticipate the unpacts of management change (including ITQ management)
relative to these same objecttves, expectauons, and metrics. Evaluate a suite of
management alternatives (e.g., input controls, output controls technical
measures, and combinations thereot) relative to these measures.

3. Collect data on the relevant metrics estabhshed above and evaluate the actual
unpact of management change. For the case of ITQ management regimes,
compare the observed resnlts of selected case studies agamst (i) the
expectations of status quo management (from (2) above) (ii) the antrcrpated
results of the new manaoement regime (as in () above) and (iii) the overall
objectrves and expectatlons specrﬁed by management (also from (2) above).

4. Assess, explain and criticize the results of (3) above for the ITQ management
approach. Apply methods of total quahty management (TQM) and continuous
improvement by recommendmg ongomg adJustment in the management pohcy,
and improved metrics to monitor the movement over time toward any specrﬁed
but underachleved objecttves

O Evaluation Procedure

The step-by-step ﬁshenes evaluation methodology assumes the existence and avarlabthty
of descriptive cross-drscxphnary data (economrc biological, etc.) about the fishery -
throughout the study period, as well as the specification of fisheries short and long term
objectives. For most fisheries however, standardized absolute data measures that would
enable easy companson of performance within and across fisheries may not be readrly
available. This fact limits the possibility for comparing the performance of drfferent
fisheries in the evaluatton procedure

Altemattvely, the relative changes that occur within each fishery can be evaluated over
time assummg some basic data are available at the level of the operation of the fishery.
In this sense, the methodology can be applred by evaluatmg the operating performance
of each fishery relative to its own expectations over time, e.g., as a result of
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unplementmg an lTQ reg1me Srmrlarly, d1fferent ﬁshenes can be compared and
contrasted by exammmg sumlantres and drfferences m thexr abilities to meet their own
operations expectauons over time. "

'Ihrs ﬁshenes-based dynamic evaluauon can be developed by usmg generally apphcable
metrics and adapting them to correspond to the case at hand. For example economic
evaluatlon of the ﬁshmg operations can be expressed in standard pro forma statements
for net operating income, proﬁt, or after tax cash on a seasonal basis. While each ﬁshery
may have different data requirements needed to calculate these statemems the year-
over-year indicators are consistent and generally lmowable even w1th a minimal amount
of information.

'Su’mlarly, a model of stock dynamics over the planning period baiéed on standard
populatron analyses for stock assessment will provide a basic means for tracing relative
stock changes from period to period.

The exercise of developmg linked dynamxcs models at the level of operatmn of the
fishery serves to focus attention on the actual data needs as well asleadingtoan
1mproved understanding of the actual _dynamics of operation of the fishery. Fmally, the
operatrons model should also perm1t the explorauon of alternative pohcy and-
management optxons for the fishery. These specrﬁc policy alternatives can then be
evaluated to examine the short -term effects of change. Tlns bottom-up approach to
applying the evaluation methodology is in lieu of the more general formal - and often

: aggregated fisheries theoretical models that exist wrthm the paradlgms of each of the

disciplines of the fishery System.

In summary, the evaluation procedure to apply the performance methodology should be
developed by first constructmg a model of the fishery in questmn and then exploring the
model in ant1c1pat10n of actual observatwns that one would accept from the real system.
In this way, actual observations ar¢ anucrpated and the evaluatmn of the system
proceeds relative to anticipated results. : :

17 .
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5. Data Issues -

The results of the OECD study on management measures referred to above affirmed that
data avarlabxhty problems presented a serious need to be addressed in attempts to evaluate
- and assess the value of management pohcy The Study Group noted the exrstmg
standardized approaches for gathenng, analysmg and 1 revrewmg information requ1red for -
biological and ﬁshenes scrence research At the same trme, 1t also noted that no such
management. 'Ihe call was rerterated by the Study Group fora common language of
measurement among disciplines in the fishery system an mterdrscrphnary peer reviewed
evaluatxon, and a coordinated fishery data management process. It was generally agreed
that this report to ICES should acknowledge this shortcomrng of evaluation methods and
make steps toward suggesung ways to alleviate this problem.

O Daia Requirements

The muludtscrphnary nature of fishery systems led to 1tem1z1ng the descnpuon of the
fishery according to: (i) administrative/ institutional conditions; (ii) brologrcal/ecosystem
condmons, (iii) economic/industrial status and (1v) soc1allcommumty conditions. An
appropnate descnpuon along these axes requrres that specrfic metrics be identified for
each item. . :

Inits drscussron on data, the Study Group presented a long list of such metrics w1th
respect to management objectrves In the course of this exercise, it became obvious that
some measures (e.g.; spawning stock biomass, level of proﬁt, seasonal employment
figures) may be generally relevant data apphcable across ‘many ﬁshenes However, other
- supplementary measures may be unponant in the context of each partxcular ﬁshery The
Study Group thus concluded thata concise list of data requrrements aimed at describing or
evaluaung many drfferent fisheries did not exrst. However, it was recogmzed that the
categonzauon of cross-drscrphnary metrics was possrble The unpox’tance of developmg
consistent, accurate; cross-drscrplmary databases for measunng the status of individual -

_ fisheries was noted. The expenence of the OECD management systems study in this
regard, reinforces the need for a consistent ﬁshery-by—ﬁshery database of information.

O Data Measurability
Available data make take several dtfferent forms that are relevant to the evaluation of I'I‘Q
or any other management regime. The Study Group recognized several measurable data

types. These include:

1. cross dtscrphnary data related to the brologrcal economic, social, and
administrative categories of the fishery system to be evaluated

18
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dynamic versus static data

disaggregated versus aggregated data

absolute versus comparative/relative data measures, and
historical versus projected data

bl o

The importance of these data to the performance evaluation of the fishery depends on the
context of the fishery, its expectations and performance objectives. Recognition of the
different types of data on the management system contributes to the performance
evaluation of all aspects of the system.

O Presentation of Data

The evaluation of the management system benefits from the appropriate presentation of
data and the ensuing results of the performance measures. The complexity of the fishery
system and the potential for large amounts of data to be analysed would encourage a
simplistic presentation of results.

Tabular data displays of quantitative results, e.g., as in pro forma income statements,
together with graphical results would provide a concise and parsimonious presentation of
results. Together with the modelling approach referred to previously, these presentations
could be developed in computer spreadsheets where ease of access and automatic graph
and table building possibilities would facilitate the analysis and presentation of data and
performance results for management systems.
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6. Selected Case Stiidies

The analysrs of individual cases was seen as an unportant step in provrdmg an illustration
of possible evaluation methods, measurement metrics and parameters for inclusion in the
study. Selected cases should mclude a drversrty of examples in order to show the variety
of ITQ desrgns, intended purposes settings for which they were unplemented as well as

pointing out areas of successful and failed 1mplementat10n

The Study Group examined several ITQ case studies ﬂlustratmg many of the problems,
issues, successes and failures of quota systems and their implementation in practice. A list
of ITQ case studies are given in the table below.

No. Stock(s) Area/Country Year of
’ . ITQ
S e B e e ‘Transition
1 Pacific Halibut British Columbia, Canada 1991
Snapper, roughy . . NewZealand ... . |. .1986 .
2 Atlantic Herring L Scotra-Fundy, ’ 1983
. i .. . Camada.. .| . ..
3 | Atantic groundfish: - Scoua-Fundy, 1991
.| cod, haddock, pollock | .. ..Canada. ... .. .} .
4 Pacific Halibut and .- Alaska . 1995
.. | sablefish. . L o
5 Atlantic surf clam, New England, 1990
. .oceanquahog ... | _ . . _United States = . . _
6 South east fishery Australia 1992

Drscussrons on these case studies with regard to evaluation of their adopted I'I‘Q programs
is presented below.

O Cuse s tudy Descriptions

1. The B.C. halibut fishery and the New Zealand fisheries. Follow-up surveys in New
Zealand (1987 and 1995) (descnbed in Dewees 1997) compared and contrasted the
rmpacts and noted the management history of the transition to the IT Q regrme An
increased level of ﬁshery sector concentration across all fisheries and at the same time the
expansron of the fishery in terms of numbers of vessels and value added over this time

_period were noted.

With respect to the B C. hahbut ﬁshery, it was noted that the ﬁshrng tndustry had
approached the Canadian Department of Frshenes and Oceans in order to request the
move to ITQs. After thrs occurred in 1991, there was a marked i mcrease in the length of
the season for the same number of fishermen, with increased fishmg power under the same
level of TAC. A decrease in crew size and the subsequent increase in crew share values

20
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,,,,,

success of the Bntrsh Columbxa ﬁshery, in part, enticed the Alaskan Pacrﬁc halibut ﬁshery
to consider a quota licensing system. The Alaska quota system was mtroduced in 1995 for
halibut (and sablefish). (See also the Alaskan case study example below.)

2. The S cotia- Fi undy commerczal hemng fishery. The Scotta-Fundy hemng ﬁshery was
almost totally a ﬁsh meal ﬁshery prior to 1976 leading up to vessel quotas in the dominant
. purse seiner gear sector. (See also Stephenson et al. 1993.) The ﬁshery opted for
nontransferable vessel quotas with trip limits in 1976 in order to ensure a more
manageable move from a pure meal ﬁshery to afood ﬁshery Inmally, the harvestmg
sector operated mdependently from the processmg sector. Later, an'angements among
harvesters and Processors led to a breakdown of the mdependence system. In 1983 a
system of individual quotas with restricted transferabrhty was estabhshed andhas
continued since that time. The stated objectwes of the ITQ system were fleet reduction,
stock restoration; and enhanced economic stability for the industry.

The actual unplementatron of the herring ITQ system was flawed: quotas were ensured
for a fixed 10 year period after which time it was implicit thata renegotxanon would
occur, mrsreporung of catches were rampant so that quotas did not incur any real
harvestmg hmrtattons on vessels, markets for herring roe constncted the ﬁshery to short
time windows on spawmng grounds thereby limiting the opportumty for operators to take
advantage of the potenual for further econoxmc efficiency. Accordingly, the anticipated
beneﬁts of ITQs did not materialize in this case.

In1995a perce1ved stock cnsrs led to s1gmﬁcant changes in tlus ﬁshery Dunng this
period there was concem for the sustamabrlrty of partrcular spawnmg areas Consequently,
annual TACs were cut back by half. At the same time, the industry was incurring more
costs (for dockside monitoring, and increased license fees). The combined stock status and
rising costs problems engendered more direct mdustry mvolvement in their own affairs. In
1996, an in-season management working group of purse semers worked together with
DFO science and management personnel in efforts to acqurre more mformatmn and to pay
closer attention to the i in-season management of individual spawnmg groups The in-
season decision makmg process has led to more direct partrcrpauon of the harvesung and
processmg sectors, it has provrded more mformatron on in-séason stock status, and has
fostered an integrated, conservationist view to fisheries management.

3. The S COﬁd-Fuﬁdy g'rouiidﬁsh ﬁs'hé"nés The mult1$pecres, rnulugear groundfish fishery
in the Scotra-Fundy regxon of Atlantic Canada adopted an ITQ system in 1991. From the
evidence on ﬁshmg effort and capacrty in the Scoua-Fundy cod, haddock, and pollock
ﬁshery, the motivation for quotas in the mobile gear sector was to reduce excess capacxty
in an orderly fashion that could be sustained and viable based on the resource availability.
Quotas offered an alternative to the polmcal realities of dechmng TACs and fishery
closures and perrmtted a share of ﬁshmg activity, albeit at low levels, that provided each

«««««
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Initially, transferability took the form of species transfer but there were no permanent
transfers of quota. One major difference resulting from ITQs was the relief quotas
provided to the “race for fish” competitive fishery. In this sense, the managernent change
to ITQs was a positive change. Since 1991, many events have conspired to complicate the
evaluation of the ITQ management regime including the dramatic decline in groundfish
abundance that is a northwest Atlantic Ocean phenomenon In the ITQ fishery licensed
vessels have declined slightly since 1991 and there has been a corresponding i increase in
the fleet concentration profile. Hrghgradmg isa reported problem, but the extent is not
quantified. The number of license conditions reported annually for the I'I‘Q fleet has
decreased significantly compaxed to the non-ITQ fleet ﬁshmg the same resources In this
sense, under ITQs, the fishery is bemg conducted in a more business-like manner without
the many conflicts experienced under the competitive fishery.

Recent developments in this fishery may see the transition of the fixed (longline) gear
fishery (currently on global quota) moving to ITQs. Issues include the equitable
suballocation of global quotas to competing gears, gear selectivity, sharing by historical
arrangements, selective area closures, and social unpacts (see also document [5]) related
to increased stewardship and fishermen participation in management decision making.

4. The Alaskan halibut and sablefish fisheries. An overview of the objectives and
problems of the Alaskan halibut and sablefish fisheries (converted to an Ind1v1dual Fleet
Quota (IFQ) system in 1995) included resolving the allocation conﬂrcts among competing
gear types and harvesting groups, and stock conservation concerns arising from the effects
of exploitation (including “derby” fishing, ghost fishing, and thhgradmg)

The experience of the institutional management transition to the IFQs mcludmo dealing
with the initial allocation process, the large number of appeal requests (and demals) and
the legal questions that arose. In spite of the apparent complexity of the program there
has been general acceptance because it was clear that the 2 day derby fishery was no
longer reasonable. While therefore, the adm1mstrat1ve burdens are severe, the program
appears to be meeting its social objectwes as well as its cost reducuon and benefits targets.
Thus, the transition to IFQs in Alaska did not seek to remove excess capacity exphculy
There still remain a large number of fishermen from heterogeneous backgrounds in the
fishery who are apparently viable operators.

From an economic rent perspective, Alaskan halibut are now sold more for the higher
valued fresh market than was the case before the IFQ program. This has had a negative

economic impact on some local processing operations and communities dependent on
processing employment.

5. The Atlantic surf clam and ocean quahog fisheries. This fishery experienced severe
overcapacity of the fleet and a moratorium on open fishing was announced in 1978.
Processors were content with the restrictions that limited the fishing period of md1v1dual

vessel owners to a total of 6 hours every 3 weeks. This ensured a smoother dehvery to
processors and a balance of power in their hands. It took over a decade to convince the
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mdustry that an ITQ scheme would assist in a more orderly and viable prosecuuon of the
fishery. However, while the Mid-Atlantic Fishenes Management Council preferred ITQs
(versus effort control) desprte the uniform drsapproval of the industry and its fear of the
unknown (ITQs) it was finally adopted in 1990.

The major difficultiés were establtshmg rules for the initial allocation as well as in _
adjustmg to the different management regxme (clam Vversus quahoo days) and determrnmg
the appropnate management units for stocks These problems arise in this ﬁshery with
regard to the quota assrgnments based on stock assessment. These essentrally stationary
stocks are comprised of individuals that may be as much as 30 to 40 years old.

The results of the quota system have led to a decrease i in the number of boats (smaller
margmal operators sold out leading to mcreased concentratron in few ﬁrms), an mcreasmg
length of season, and i incentives for resource stewardshrp Efﬁcrency increased as vessels
logged more fishing time at hrgher producuvxty Conflicts have arisen however between
industry ITQ holders and those who simply rent ITQs.

6. The South East trawl ﬁshenes This mulnspecres demersal ﬁshery in south east
Australia has expenenced many ups and downs. The initial quota allocation process was
established i in 1992 so that a history of the 1mpacts of I'I‘Qs is more than 5 years old.
Frshrng power has increased and effort has risen steadily while overall annual landrngs
have remained stable resultrng in falling catch rates and proﬁtabrhty Lack of quota trading
and capacity reduction is explamed by the fact that the mdustry has remained cash
strapped. Tilzey (1994) provides a scientific review of the quota management systems for
this fishery.

2] Comparative Analysis of Case Studies

The property rights charactenzauon of Scott (1996) provrdes a meanis of companng the
apphcatlon of ITQs to the various case studies referred to above. Although the measures
for exclusrvrty, duration, secunty, and transferabrlrty are subjectrve, they do provrde an

aggregated and relative evaluation for the comparison of different ITQ systéms.

Asin Flgure 1, we provrde in the followrng, radar graphs of ITQ property nghts

characteristics apphcable to three selected case studies described above. On the basis of

thrs mformauon we can compare and contrast the different ITQ unplementauons relative
to “full” property ownership, as well as compare the relative values across all fisheries.

23
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The Scotia-Fundy commercial heiring fishery.

The ITQ regime in the Scoua—Fundy hemng fishery is restricted by the limitations on
quota transferability (e.g., restrictive ceilings on quota holdmgs mdxvxsble transfer
amounts or all-or-nothing transferabxhty) As well, the first ten years of the ITQ (1983-
1992) were set out as an adJustment penod It was oenerally understood among fishermen
that any extension of the quota scheme after the ten years were up would result in a
complete re-allocation of the quotas. Accordingly, the Duration characteristic of the
property right is diminished.

Property Characteristics
Scotia-Fundy Herring
Exclusivity
Exclusiv

Transferability | Duration

Security
Figure 2. Property Characteristics for the Scotia-Fundy Herring Fishery.

The implications of this graphical display would suggest that the effectiveness of the IT Q
regime could be further mcreased through the relaxation of the uansferablhty restrictions
and an increased confidence among fishermen regarding the duration of their owned
quotas.

The Scotia-Fundy groundfish fisheries.

Events in this multispecies, multigear fishery tend to restrict the property rights in this
fishery relative to “full” common property and relative to the herring fishery above (see
also Figure 3 below).
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Property Characterlstlcs
Scotla-Fundy Groundflsh

_ Exclusivity

Security

Figure 3. Property Characteristics for the Scotia-Fundy Groundfishery.

In this case, Secunty is driven back toward the ongm due to the events of 1993 when the
ﬁshery TAC was set and then abruptly change by one-half in the m1ddle of the season.
Sumlarly, transferabxhty restncuons coupled with social welfare opportumhes and
dechmng catches decrease the measure of Transferabmty for the purpose of ﬂlustratmg
property characteristics. Fmally, the presence of other gear (ﬁxed gear - lonahners) not .
managed by quotas but fishmg in the same fishery, pose a source of interference for the
mobile fleet and a reduction therefore in Exclus1v1ty

The Alaskan halibut and sablefish fisheries.

The Alaskan fisheries I’I‘Q was desxgned asa soc10economlc pohcy tool to maintain the _
parucxpatxon m the ﬁshery whﬂe ehmmaung the waste of the “derby’ ﬁshery ‘The
reduces Exclusmty) but with extended duration ownershxp rights attached to the quota.
Transferability of quota is limited if allowed at all (Figure 4).

Asareslt of the property characteristics of thxs ﬁshery there may be a tendency o
dxagnose its performance as underachxevmg its goals However, by all indications, the
paruclpants in the fishery are content with the quota regulauons Thus, in the context in
which it was designed, and despxte the apparent inefficiencies, one could argue that th
ﬁshery is reaching it goals as planned.
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Property Characteristics
Alaskan Halibut

Exclusivity
$

0.8

Transferability |——— Duration

Security

Figure 4. Property Characteristics for the Alaskan Halibut Fishery.

The presentation of these subjective (i.e., non-quantitative) property evaluations illustrate
the potential for further comparative analysis on the performance evaluation of ITQ
management systems. As well, the variety noted in Figures 2 through 4 also show the
flexibility that may be attached to ITQ implementations. Depending on the context of the
fishery and its objectives, ITQ can be designed - according to Scott’s property
characteristics - in many different ways and for many different goals. This potential range
in ITQ applications suggests that such a scheme could be developed to fit the
requirements of many different fisheries settings.
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7. Conclusions and Recommendations

Conclusions

The Study group strongly endorses the need for an evaluative framework for fisheries
management policy. While this report endeavours to make some progress in this drrectmn
with regard to the evaluation of ITQs in commercial marine fisheries, continuing
importance should be placed on management evaluation, accountability and decision
monitoring over a wide range of mterdlscrplmary areas and alternative management
approaches. :

In the course of this study on the evaluation of ITQ systems, a number of conclusions
have been noted. Firstly, the implementation of an ITQ management approach requires
correspondmg change in the institutional arrangements in order to support the greater
paruerpatory roles and responsrbrlmes of the fishing industry.

Secondly, as a consequence to the above point, the management pohcy setnng and
decision making processes must also be adjusted under an ITQ regime. In parucular, the
patemahsuc role of fisheries central agencies is required to move into a decision support
role rather than a strict decision authoritarian role. The ownershrp power attached to the
industry forces the mdustry through its membership to become more drrectly respons1ble
for managmg the resource (Scott 1996).

Thrrdly, further quantitative analysrs of ITQ performance can only be carried out with the
aid of cross-disciplinary fisheries data and an mfrasu'ucture in support of the onoomo ’
collection, analysis, and presentation of these data over time.

Fmally, a model of the operating system of the ﬁshery is requrred in order to monitor and
anticipate all the impacts of management decisions. Ttus exercise will assist decision
makers to understand better the limits to our abrhty to manage the resource in a highly
uncertain envxronment.
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Recommendations

Followmg on the results of the Study Group activities, it is recommended that research be
continued in the area of ITQ management performance evaluation in order to:

1.

Provide further detail on the multidisciplinary evaluation framework for fisheries
management alternatives and the process of evaluation mcludmg institutional aspects,
bureaucratic adjustments and ensuing transaction costs (which have not been
adequately treated in the past). »

Reiterate the problem of insufficient data available and acknowledge the need to
improve on establishing standards to ensure adequate data : sources in socioeconomic
and administrative metrics as well as in the biological data.

Include in the ICES study methodology a clear definition of ITQs on the spectrum
of other management measures and the range of possibilities contained in the notion of
quota as property, and present a diversity of case study examples comprised of
successful as well as unsuccessful cases that illustrate the variety of options and
problem areas in ITQ management unplementanon

Present case study examplos in a descriptive and conc1se manner, e.g., using tables
and graphxcs, to summarize evaluative arguments and comparisons and contrasts
across case studies.

Maintain a longer-run focus within ICES for the provision of ihforrnation and
education to ICES on the issue of the evaluation of ITQs through developing the
multidisciplinary systems evaluation framework. -
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