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Foreword

Work Package 3 (WP 3) is the first technical stafjighe project CEVIS “Comparative
Evaluations of Innovative Solutions in EuropearhErges Management”. The aim of WP3 is
to evaluate innovative approaches for Europeareffish management such as participatory
governance, right-based management, decision anig@®ffort control. The first stage of WP
3 consisted in reviewing the existing literature innovations to management focusing on
four locations in the world where innovations tonagement have been introduced, as are:
Canada, Alaska, Iceland and New Zealand. The sestag® was the study trip which was
planned at a WP meeting held in Bergen. The WP3istsof 8 researchers from a variety of
social and natural sciences. The multidisciplinesynposition of the team has allowed for a
better understanding of the driving forces and @uies in each case.

The most important source of information in all eadas been the interviews carried out
where stakeholders as diverse as fishers, congmm&is$, scientists and managers have
illustrated well what has happened in each cagerviewees have expressed their views and
relate the story from their variety of academic anafessional perspectives identifying which
decisions and circumstances have been good anchwiage been deleterious to their
fisheries systems. The first part of each reporisigis of a review of the case including
historical background and rationale of each reginoeption and a qualitative evaluation of
the innovation performance. A second part of eagont consists of a synthesis of the best
practices that our team has drawn from the visitsiaterviews. To help the reader navigate
through this deliverable a guide through the chapte provided at the end of the
introduction.

Our outsider’s view helps in being objective whenng to understand the mechanisms that
have led these systems either to success or faiNeesincerely thank all the people that have
welcomed us to their regions, allowing us to beeal touch with each case. We believe this
deliverable will contribute to the knowledge re@uairto implement management innovations
in the near future.
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Introduction

The last decades have witnessed the emergence@iv dhinking in fisheries management
which seeks to counteract and/or prevent the delete outcomes of traditional fisheries
management based on TACs and command and cont&l @€ management. A variety of
systems being referred to as innovations to manegerthat include participation of
stakeholders, right based management, harvest otonites (HCR) and effort based
management, have been implemented all over thedvaortl are continually evolving. The
objective of CEVIS’s WP3 is to gather information fisheries management regimes in four
developed regions where innovations have been mmgaiéed in order to begin the process of
evaluating their suitability for the EU fisheriesamagement system. These regions are
Alaska, Canada, Iceland and New Zealand.

The Cambridge Dictionary (http://dictionary.camigedorg/) defines innovation dthe use

of a new idea or method’ln the world of fisheries, innovations have beeainly introduced
during the last three decades. Some of them a®setaol to expand country influence on
recently incorporated Exclusive Economic Zones rdyithe late 1970s, others emerged as
contingency measures to stock collapses, othese @® a result of conflicts between fishery
sectors and others emerged in search of effici¢agy overcapacity reduction). Innovations
seen in the following chapters see the introducéiod modification of institutional structures
to allow participation and the development of assemf ownership as fundamental in
achieving the intended objectives of managememtkeBiolder’'s participation is usually led
by protection of individual and collective interesand assets, resource protection and
government understanding that participation is § kactor to build transparency and
legitimacy of the management processes.

The design of management innovation shall take attoount a variety of factors such as
resources being managed, fishing technology, fitshommunities, geographical location, the
value of fisheries as a source of food and incoaneafgiven region, the state of scientific

expertise and management capabilities and resoutassextremely complex to address all

these issues within a management system and it reqyire the use of complementary

mechanisms such as cost recovery or industry ehreh. The introduction of new concepts
and tendencies in fisheries management, such agréicautionary approach and ecosystem
based management may modify the original designafg@iven innovation. It seems that

bringing together scientists and stakeholders altearning from errors and to accept and
deal with concepts that were exclusive to scientisthe past such as uncertainty.

The shape that each management innovation takesdeebe mostly determined by internal
forces while it usually entails external componenks this regards, the innovative
management of shared resources managed betweenr twore countries would not be the
same as the management of a resource exploitecsimgle country. New Zealand is a good
example of an approach to management that haseslalithout much external influence and
a process of constant adjusting to the changingrealf its management system led by an in-
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depth market based regime. Iceland is somehow ainai$ it has growth without much
influence since it is not part of the European Wnand has not embraced the Common
Fisheries Policy.

Innovative measures to counteract resource dedtiaes, in several cases, meant the exit of
some agents and the entry of new participants.elcdfs among the different management
objectives shall be counterbalanced when introduen innovation. A pure market based

solution, for example, may cast aside overcapawity introduce efficiency in the system but

it may harm the wellbeing of the communities wihntg being able to assure sustainability of
stocks, which depends on many factors other thakehaarticipation assures legitimacy but

turns the process of management into a very loogtlyc and complicated process. It is

difficult that all stakeholders may have the samegrde of representation since participation
could demand important technical and economic messu Effort management constrains

effectively harvest activities but it could be undened by input substitution. Innovations rest

on the pillars of an effective system of MCS, wyakaticipation and legal mechanisms that
empowers the decision maker to take decisiondséke of sustainability.

Since perfect innovation does not exist, many imtions will lack the adequate design to
counteract negative outcomes. A combination of wations taking the best of each system
may probably have the scope to simultaneouslyw#hlseveral issues. Flexibility to change
may be another of the aspects that may help thermy® work. Alaska and Canada are two
cases where a combination of innovations have esdetg deal with the complexity of
managing fisheries shared by old fishing commusitend exploited by a variety of
technologies.

Fisheries management, as any other human actiegyirdy with economic interest and the
protection of resources, very much depends on the@amic context, the market, people’s
and communities’ new expectations and the changesesources due to environmental
factors. This system in constant change may requilek, and some times, tough decisions.

The objective of the following chapters is to azalyach case and to draw useful conclusions
to EU fisheries. Reviewing the reasons for theouhtiction and the forces that have shaped
each system and its current performance will halgoudraw lessons to European fisheries

managers. We aim at going further from what literatcan tell us in each case. Our aim is to

mirror the voices of the diverse actors allowingrthto tell their story, conveying the reasons

behind each introduction and its current perforneasued outcomes. In each case we analyze
the performance and evaluate the outcomes. In ea@pter we draw best practices for the

introduction of innovations to management.

Structure of the deliverable

Chapter 1 discusses findings on two innovation&laskan fishery management. The first of
these innovations is the Overfishing Level (OFky System, which is a decision rule that is
part of the TAC setting process and applies tdigil stocks. The second innovation is the
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system of industry cooperatives that jointly hatvesllock in the Bering Sea (BS) region.
This chapter describes the two innovative managersgstems and assesses them against
their biological robustness, economic efficiencysteeffectiveness of management and
stakeholder acceptance. The chapter concludesavinést practice section.

Chapter 2 reports on the visit to the province of/&lScotia in Canada. It discusses the recent
history and outcomes of rights-based managemeNbira Scotia, with a particular focus on
the inshore mobile gear fishery. It also focusesddferent innovations under the general
category of participatory governance. This chaptesscribes the local fisheries co-
management initiatives called Community ManagenBa@rds (CMB) and the combination
of innovations such as the CMBs’ transferable g¢tdsed system. It also reviews on the
advances the Canadians have been making in pattaipn scientific and decisional aspects.
This chapter concludes with a discussion of the ¢aplications for Europe. This includes
some hypotheses about what kinds of things mighkweIl in particular circumstances and

a best practice section.

Chapter 3 discusses the Icelandic ITQ system.viewes the history of the innovation and

assesses and evaluates the outcomes of the systemmmis of the major goals of fisheries

management such as biological robustness, cositigfaess, economic efficiency and social
robustness. Complementary innovation to managenseatso discussed such as Harvest
Control Rules for cod and temporarily closed areHsis concludes with best practice

guidelines conveying ideas on what is recommendahbkn introducing an ITQ management
system.

Chapter 4 describes and analyses the New Zealand management system. It describes the
history of the innovation and the reasons for titeoduction of the market based solution.
The chapter reviews the backbone of the innovdiging the MCS system and the quality of
the property rights. Then it looks into the compéertary innovations of the QMiater alia
participation, the cost recovery system and thengeevalue instrument. Finally, it reviews
the outcomes from the system with regards of ingus¢velopment, indigenous people and
communities and resources sustainability. This traponcludes with a discussion of the
case implications for Europe. This includes someotiyeses about what aspects of the
innovation might work well in particular circumstas and it draws best practice guidelines.

Chapter 5 distills best practices from the precedbapters aiming at drawing more general
recommendations from the four study trips. It sgsthes the best practices regarding the
following objectives of management: economic effi@y, biological robustness, social
robustness and cost effectiveness of management.
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Methodology

Four teams of two people, each of them compriselradtural scientist and a social scientist,
carried out case studies of areas of the world &lmemovations of the kind that CEVIS is
examining have been implemented. These areas wiagkaA\in USA, Maritime Canada,
Iceland and New Zealand.

The aim of the case studies was to have a moretigah@nd operational focus on
implementation; monitoring and enforcement issigsoaated with management innovations
than can be found in usual discussions of managemeovations in the fisheries literature.
Moreover, the study trips were designed to iderdify-to-day issues in the management of
fisheries and contingency measures that are beidgrtaken to counteract threats to resource
wellbeing such as non-compliant behaviour.

The first stage of the WP was a desk study inclyideview of the technical literature and
web pages. This first approach allowed us to becacgeainted with the case and to identify
main sources of information that led us to key pe@mnd institutions. Prior to the study trips,
the WP team held a meeting where the team discysséchinary issues on the nature of the
cases, scheduled the trips and discussed a dmdtigunaire that was designed to guide the
interviews (see Appendix). This questionnaire waisdesigned to be strictly followed but to
serve as a basis for the interviews in the field.

The second stage was the study trip that allowdd gst in closer touch with the case and its
actors, while seeking the sources of success lurdailuring the QMS implementation. The
interviews covered the history and developmenthefihnovations, the changes in costs and
benefits for fisheries management operations astsutiwith the innovation, what indicators
are used to monitor and improve outcomes, and whaeen as the best practices in
implementing, monitoring and enforcing the innowats and resulting management measures.
Moreover, participants in the interviews were askeddentify potential threats and future
trends in the evolution of the fishery.

In all 84 interviews were conducted with peoplenira variety of academic disciplines and
belonging to a wide professional spectrum, inclgdimanagers, researchers from the realm of
natural and social sciences, fishermen, industrgresentatives and conservationists.
Interviews comprised a wide geographical distrimuticovering Juneau, Anchorage and
Seattle in Canada; South West Nova Scotia in US&ykRwik in Iceland; and Wellington,
Auckland and Nelson in New Zealand. Interviews weagied out between November 2006
and March 2007.

The outcome of this research is this deliverableviiich we attempt to mirror the voices of
the actors conveying the reasons behind each unttimsh and its current performance and
outcomes, and to evaluate the reasons for succdaguve from our outsider’s perspective.
In addition, we draw best practices for the intrctthn of innovations to management for the
European Union and elsewhere. Many historical fgoten by the interviewees have been
framed and backed by the comprehensive literagnviews carried out in the early stage of



the WP and subsequent revision of literature pexvidy the interviewees. Finally, each team
has had a free hand in elaborating their case  studgports.



Chapter 1

Fisheries management innovations in Alaska:

A case study report
Franziska Wolff and Kjellrun Hiis Hauge
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1 Introduction

This report discusses findings on two regime-lewshovations in Alaskan fishery
management gained through expert/stakeholder ietesv and the study of secondary
literature. The first of those innovations is thee@ishing Level (OFL}ier systema decision
rule that is part of the TAC setting process anpliap to all managed fish stocks in Alagka.
The second is the systemiaflustry cooperativethat jointly harvest Pollock in the Bering
Sea (BS) region. Analytically, the Pollock coopamd are a mixture between a rights-based
approach (quotas are allocated to industry segthish may form cooperatives) and a form
of participatory management (within these coopeeati micro-management is carried out by
the fishery participants themselves).

The two innovations have been selected for studgume of their uniqueness and the fact that
relatively little is yet known about their combinéiblogical, economic, and social effects.
Furthermore, especially the tier system, whichasda on the precautionary approach may be
an interesting model for EU fisheries and may bigrated into the upcoming Work
Packages of the CEVIS project.

In this paper, we will describe the two innovatim@nagement systems and assess them
against their biological robustness, economic kffficy, cost-effectiveness of management
and stakeholder acceptance. While the tier sysseam iinnovation that has some potential to
make fisheries more biologically robust (withoutvimg significant economic and social
effects), the cooperative model scores high witare to economic efficiency but is socially
rather contentious; it also has impacts with regerdbiological robustness and cost
effectiveness of management but these are lesiicagn.

2 Background

The Eastern Bering Sea contains a huge continshilf and makes it one of the most
productive marine ecosystems in the world. Unt@ thiddle of the 20th century, fishing off
the Alaska coast was dominated by the domestickalfishermen. The principal interest of
these fishermen was salmon and crab and to arcextéent halibut. The groundfish species,
like cod and pollock, were not targeted until thelypost-war years, the late 40s and the 50s,
when the foreign fishing fleets arrived. This wakew the national policy in Europe and
Japan was to revitalize the industry. Trawlers warit, capable of crossing great distances,
and fleets sent to the Bering Sea, an area theed®@ed to focus little on. The foreign trawl

1 Altogether, 22 respondents from the fishing indysfisheries management, civil society, and acadewere interviewed which were
based in Juneau, Anchorage and Seattle. The iateswivere carried out in January 2007.

2 This includes a number of groundfish speqieslleye pollock, Pacific cod, sablefish, yellowfsole, Greenland turbot, arrowtooth
flounder, rock sole, flathead sole, Alaska plaiogher flatfish”, Pacific ocean perch, northern kfish, shortraker and rougheye rockfish,
“other rockfish”, Atka mackerel, squid, shallow addep water flatfish, rex sole, flathead sole, wtooth flounder, Pacific ocean perch,
shortraker/rougheye rockfish, northern rockfisth&t slope” rockfish, pelagic shelf rockfish, dena¢rshelf rockfish, thornyhead rockfish,
Atka mackerel, and skates) and some non-grounsfishies: crab, scallop, halibut, and salmon (cFME Management Plans for 2005).



fleet first targeted yellowfin sole in the Beringé&dand maximized their catches around 1960.
In the Aleutian Islands and the Gulf of Alaska, thain target of the trawlers was Pacific
Ocean perch and the longliners sablefish and relckBBy the end of the 1960s, the foreign
trawl fleets shifted to walleye pollock as catcloésPacific Ocean perch and yellowfin sole
decreased (NPFMC, 2006a). The total catches obgolin the Bering Sea (The Eastern
Bering Sea, Asian waters and international wattrs; Donut hole) peaked in 1986 with
almost 7 million metric tons. The catches in thestérn Bering Sea (how U.S. waters) has
been rather stable at 1.3 tons since 1970 (lar2€l06). Total catches in the Eastern Bering
Sea has been almost 2 million tons the last 20syé&ee Appendix) (NPFMC, 2006b) and
around 200 000 tons in Gulf of Alaska in the sameqad (NPFMC, 2006c¢).

'."

Fig. 1. Alaska’s geographical setting

In institutional terms, evolution of Alaskan fislgeand the Alaskan fishery management
systems was significantly affected by Alaskan étabel in 1959 — with the Alaska
constitution codifying open access to state watehefieS. The Magnuson Fishery
Conservation and Management Act from 1976 (renawh®4 in 1996), was the beginning of
several major aspects of fisheries managementaskéh waters. The purpose of the Act was
to extend the nation’s ocean boundaries out torZ@@ical miles and develop a management
system that allows decisions to be made at themaglevel, with the affected public having a
say in those decisions (NPFMC, 2006a). The Act aioetd the concept of Allowable
Biological Catch, ABC, which meant the beginningquiota regulations. By the (unilateral)
establishment of the Exclusive Economic Zone thihotlge US in 1977, the EEZ extended
from three to 200 nautical miles off the coast.sTAimost corresponds with the area of the

3 Article 8, Section 15, of the Constitution readsp‘exclusive right or special privilege of fisheskall be created or authorized in the
natural waters of the State.’ This was amended fatprovide for the possibility of Limited Entryrégrammes.



productive continental shelf in the Eastern Berfdga. As a consequence of the EEZ,
management of the commercial fisheries off Alaskits funder a mix of state and federal
management jurisdictions. The North Pacific Fishttgnagement Council (NPFMC, or

‘Council’) has authority for the majority of groufish fisheries in the Exclusive Economic

Zone off Alaska, i.e. between 3 and 200 nauticalesnioff the shore. This includes

management of pollock, cod, flatfish, mackerel |sidh, and rockfish species in the Gulf of
Alaska (GOA) and Bering Sea and Aleutian IslandSAB. The NPFMC is one of nine such

co-management bodies in the US in which industry pablic administration, advised by

scientists and NGOs, jointly manage federal washrefies. Its primary management tool is
Fisheries Management Plans (FMPlhe National Oceanic and Atmospheric Administratio

(NOAA Fisheries) has the competence for monitoring and enforcisigeiiies management at

national level. With the Alaska Board of Fishersesd the Alaska Department of Fish and
Game (ADF&G), analogous structures exist for Alaskeshore waters.

The foreign dominance in the fisheries off Alaskaheld to be a significant precondition for
the establishment of a rather precautionary overathanagement system
(Eagle/Newkirk/Thompson 2003: 16). This includes Ther system, which is a set of harvest
control rules for maximum acceptable biologicakbamax ABC) and which will be studied
in Chapter 3. It furthermore encompasses a styicatich regulation (also following the Tier
system), a cap on total catchexf all species in defined ecosystem and an edrbever
programme. At this time it was basically the foreign fishenméhat were regulated and
monitored, so that there was little resistancé@regional political processes.

In recent years, with overcapitalisation, ever shofishing seasons and the respective
adverse effect on both the harvesting and proogssators, including with the loss of boats
and life at sea, rights-based management (locallpbed ‘rationalisation’) has been
introduced to limit access to and reduce capaniy number of fisheries (Queirolo/Benjamin
2005, Madsen/Fina/Oliver 2006). Legally partitiogithe Bering Sea pollock TAC among a
limited set of participants which are granted usctinary rights is one instance in this chain of
rationalization programmes; the cooperatives whicterged in this context will be studied in
Chapter 4.

3 Harvest control rules and TAC setting

The Tier system is a set of harvest control rules ia the basis for setting the TAC for all

4 The Council has established five Fishery Managen®ans (FMPs) for GOA Groundfish, BSAI Groundfigbrab, Scallop and SE
Salmon troll. Since their establishment, the Cduocly regularly amends the management plans. Aggrand implementation of these
FMPs is carried out through the National Oceanid Atmospheric Administration (NOAA Fisheries), avidion of the United States
Department of Commerce, which is responsible ferrttanagement, conservation and protection of liwiagine resources within the U.S.
EEZ. The Management Plans stipulate that all gréisinis managed in accordance with the Tier system.

5 formerly National Marine Fisheries Service NMFS

6 This ‘Optimum Yield’ (OY) amounts to 1.4 - 2 Mio nie tons for BSAI groundfish, and to 116 to 80@ukand metric tons for GOA
groundfish (National Standard Guidelines; Natidgi@ndard 1 — Optimum Yield; cf. also Witherell 1981Cosimo 2001).

7 The industry had to, and still has to, pay for theect costs of putting observers on the boats. NQertifies the observers. The
requirements depend on the size of the vesselistiery etc. The base coverage levels are as felléwy vessel that is more than 120 feet
long has to take one observer full time, (which nge2 or 3 observers per trip), and this concerasathole groundfish fisheries. Vessels
from 60-125 feet require observers 30% of the fighdays while smaller boats have no requirememneSof the processing plants have
observer requirements depending on the quantitisiothey process in a month. The observers enAtRA-fleet (the pollock vessels) and
some other fisheries have to take samples of énearyy Compliance is not considered an issue at@&b6 coverage vessels while there may
be some problems at the 30%. The observers algaaplamportant role in the bycatch regulations przhibited species regulation. They
collect data on everything in the hauls: fish, matsnbirds, bottom habitat and lost nets.



groundfish stocks managed by the North Pacificéfisis Management Council. The bycatch,
endangered and non-commercial species are algnaddio a tier. The TAC is set each year
for all stocks. The Tier system is defined in tharddgement Plan for the BSAI and for GOA,
and is thus the council’s interpretation and openatization of the fisheries management
strategy stated in the MSA. This strategy is basedeveral concepts: optimum yield (OY),
maximum sustainable yield (MSY), overfishing anduiding of stocks. MSA, National
Standard 1, states that “Conservation and managemeasures shall prevent overfishing
while achieving, on a continuing basis, the QY freath fishery for the United States fishing
industry.” The MSA defines overfishing to signify ‘rate or level of fishing mortality that
jeopardizes the capacity of a fishery to produce thaximum sustainable yield on a
continuing basis.” OY is defined as the amountigi fvhich

- “WIll provide the greatest overall benefit to thathdn, particularly with respect to food
production and recreational opportunities, andnigkinto account the protection of marine
ecosystems.”

- “Is prescribed as such on the basis of the maxiraustainable yield from the fishery, as
reduced by any relevant economic, social, or eccébdactor.”

- “In the case of an overfished fishery, provides rfelpuilding to a level consistent with
producing the maximum sustainable yield in sucherg.”

The Maximum Sustainable Yield is defined as “theydst long-term average catch or yield
that can be taken from a stock or stock complexeungrevailing ecological and

environmental conditions.” In this context, a “MSntrol rule” is defined as “a harvest
strategy which, if implemented, would be expecteddsult in a long-term average catch
approximating MSY.”

The total allowable catch (TAC) for each groundfstbck in BSAI and GoA is based on
three principles

- The Tier system, which provides a quantity of thex)mum allowable biological catch
(max ABC) for each groundfish stock,

- The groundfish cap, which sets an upper limit Far total TACs for all stocks in a certain
ecosystem,

- OY (optimum yield), which may stay at or reduce th&C from ABC by economic,
social or ecological factors.

The Tier system defines the overfishing level (OBhYl the maximum acceptable biological

catch (max ABC), which sets the upper limit for &ki8C, which again sets the upper limit for

the TAC. ABC and OFL are based on estimates ofeatirstock status (if they can be

provided) and on harvest rates corresponding toMIs concept. The rule contains a

strategy for rebuilding stocks to MSY levels whbayt are estimated below the MSY biomass

level.

The FMPs have set constraints for the total catofi@goundfish, one cap for GoA and one
for BSAIL. The underlying idea of the cap is thagrihis a long-term maximum sustainable
yield of groundfish for each ecosystem, and whidhh wary according to the productivity of

the system. The range of MSY was estimated by dg earsion of EcoSim (an ecosystem



production model). The range for BSAI groundfishsvestimated at 1.8 to 2.4 million metric
tons (NPFMC, 2006). For precautionary reasons(Qfievas set at 85% of the TAC range or
1.4 — 2.0 million metric tons. The OY for GOA gralfish is set to 116 to 800 thousand
metric tons (Witherell 1997, DiCosimo 2001). In aatance with the FMPs the sum of total
groundfish catches must always fall at or belowdpgmum vyield. In practice, the cap for the
GoOA has not been reached and only the upper lifrthed range for the BSAI OY range has
been used. The cap of 2 million metric tons for B®Al was introduced in 1982 and was
decided by law in 2005, legislated as an amendment.

Max ABC is a preliminary quantity for ABC, which aig is the upper limit for the TAC.
Max ABC is a result of the Tier system where therTs agreed in advance. The assessment
author might recommend an ABC below the maximunne@ue to ecosystem considerations
(e.g. low zooplankton abundance), uncertain datg. (emcomplete survey coverage) or
switching to other assessment models. It is nosiptesto recommend an ABC above the
maximum level. The Plan Team decides the ABC. TAE can be further reduced by other
factors, like when the ABCs for all stocks amoumtat higher level than the total Cap, of
economic reasons or when the ABC is not expectdxt ttaken because of bycatch problems
and the strict bycatch regulations.

3.1 The annual TAC cycle

TAC setting is organized in a regular annual cy8leientists from the NOAA Fisheries and
the ADF&G collect and update data on catch, agesar®l composition, as well as biomass,
on a yearly basis for the Stock Assessment anceRidkvaluation (SAFE) report (as required
by the Guidelines for Fishery Management Planse BAFE reports summarize the best
available scientific information concerning the tpasresent, and future condition of the
stocks, marine ecosystems, and fisheries underdiedeanagement. The agencies’ stock
assessment scientists analyze the data and celcedtimates of population parameters,
biomass, and age structure. They use stock assassmoeels to integrate the information,
except when the data is not sufficient to constaucth a model. The assessments determine
the ABC and OFL.

The BSAI and GOA Plan Teams meet each Septemhgis¢ass methodological issues and
preliminary stock assessments. In October, then8fteeand Statistical Committee (SSC), the
Advisory Panel (AP) and the NPFMC convene. The SfeCuses on assessment
methodology, while the AP recommends and the NPRM(S preliminary TACs based on
extrapolations from the previous year. By Novemlbee, individual chapters of the SAFE
reports have been prepared by the assessmentissieahd another group of scientists has
completed the section on Ecosystem Consideratie@3. (This is made official and there is a
public hearing. The Plan Teams meet again in Noeend review the SAFE reports and
make ABC recommendations. In December, the SS@wesvand evaluates the SAFE reports,
the Plan Team recommendations and comments froutbiec, and has the final say in terms
of the ABC recommendations. The AP recommends TAies, which are traditionally
lower than the ABC values recommended by the S$@.NPFMC then sets final values of
ABC and TAC, subject to confirmation by NOAA Fislesy (NOAA Fisheries 2004 c: 11).



Neither the authors of the SAFE report, the PlaanT@or the SSC recommends TAC.

3.2 The evolution of harvest control rules

The fisheries were virtually unregulated througle3.@nd thereafter only minimally regulated
until the mid-1970s (NPFMC, 2006). During this jpeki the foreign fleet dominated and the
catches were only limited by closed areas and igsdiiictions. The first catch limits on some
species were set in bilateral agreements in 19f8.ifitial question of that time was how to
manage a stock that is clearly declining as theagament of a group of rockfish allowed
catches that seemed to lead to stock decline.

The first goal of the early management was to giinates of fish stock biomass and harvest
rates for management purposes. This was the begirofi the scientific surveys, and. the
early assessments were basically using survey ttatget point estimates. The first
management strategy was based on fractions; satgla af 15% of the biomass estimate.

The tier system was developed through 2 sets ohdments of the FMPs. While the concept
of ABC already existed, the definition of overfisicame in as an amendment in 1976. A
two-parameter (two-part) harvest control rule wdspded for the Alaska groundfish in 1990,
which was modified to a three-parameter form in6L98 1998, the U.S. Government issued
a set of National guidelines (U.S. Department ofm@uerce, 1998), which assigned a
fundamental role to the further development of llaevest control rules (Thompson, 1999).
These control rules are the basis for the Tier esystfirst established in 1994-5 by
Amendment number 44, and supplanted by Amendmeiit%@8). The last is still valid and
relatively similar to today. It contained the coptse of overfishing levels, maximum
sustainable yield and acceptable biological caitte Agency thus required the scientists to
determine whether the stocks were overfished. Tdi®mal guidelines include requirement
specifications for the precautionary approachatget harvest rates are less than limit harvest
rates, 2) harvest rates at low stock sizes arethessharvest rates at high stock sizes and 3)
the buffer between limit and target harvest rateens as uncertainty regarding a stock’s size
or productive capacity increases (U.S. DepartménCammerce, 1998). The Tier system
fulfils these requirements, except that the sizehef buffer not necessarily increases with
uncertainty (Thompson, 1999; confirmed on intenggw

The scientists develop the harvest control rule ARGrisheries evaluates the tier system to
see whether it complies with the national guidedired scientists assess the stocks on a
regular basis and determine whether the stock®wdished. As assessment models were
more and more used globally, the scientists in ginaf assessing the stocks in Alaskan
waters and the Bering Sea started doing assesstmgntstual population analysis (VPA).
However, they found the VPA too data demandingdewkloped their own models that were
less data demanding and more statistically based.

The harvest rateF{sy) and biomass leveld(;sy) that determine the concept of maximum
sustainable yield, are based on stock-recruitmsationship At that time the amount of data
was considered not to be sufficient to estimats thiationship for quite many of the Alaska
stocks, so they had to come up with proxiesH@sy andBysy. They ended with fe, which

is the harvest rate associated with an equilibriewel of spawning per recruit equal to 40%
of the equilibrium level in the absence of anyifigh(NPFMC, 2006b).



This means that the F-value will be lower for specwith lower egg production. The
scientists decided onsB,for Bmsy. The accepted biological catch (ABC) is lselow this
(see appendix). The scientist respondents regardVtBY-proxies as a bit ad hoc, but yet
robust.

3.3  Description of the Tier system

The Tier system is a 6-tier set of harvest conttdés that applies to all the Alaskan
groundfish stocks (Appendix). The bycatch, endaedj@nd non-commercial species are also
assigned to a tier.

The amount and quality of data on a particularkstdecides which of the tiers goes with the
stock. Tier 1 is assigned to those species with Highest level of data and biological
information (a stock-recruitment relationship), lehtier 6 to those with very low data and
biological information. Each tier contains a forawr set of formulae defining ABC and
OFL. ABC and OFL are based on calculations of MBit,only Tier 1 follows the theoretical
MSY concept. Proxies for MSY are used in Tiers 2. Tiers 1 to 3 basically require age-
structured models, and each of these Tiers consligts3-part rule, reflecting the state of the
stock. One part applies when the biomass estiradiggher than Bmsy, the other two when it
is lower, implying no catch when the stock is belaveritical level (defined as 5% of the
BMSY level). The intention is thus to keep the basw level above an MSY level, or, if
necessary, to rebuild the stock to this level. Si#rto 6 are a one-part rule. The requirement
for Tier 5 is a minimum of biological informatiomd for Tier 6 that there is a reliable catch
history for a certain period. Tier 6 is thus counsted in such a way that if there is no data, it
is not possible to develop fisheries on new spedesause of the substantial observation
program and scientific survey information, howevehas been possible to provide enough
data to categorize non-harvested species as TiEne&FMP lists all the targeted species, so
for a fishery to develop, there has to be an amemdm

Of the stocks in the BSAI area, only BSAI polloskim Tier 1, 12 stocks are in 3, 8 stocks in
5 and 2 stocks in Tier 6 (NPFMC, 2006b). Of thestidks considered enough information to
have a 3-step rule, 10 are assessed to be aboBdB¥ level, while 3 stocks are assessed to
be below, but considered above the critical le@¢lthe 18 stocks that are assigned to a tier in
GOA, 10 stocks are at 3, 3 at 4, 4 at 5 and orek ssoat level 6. 8 of 10 stocks are assessed to
be above the BMSY level. In the BSAI area, tiem# 4 is presently not used, and 1 and 2 is
not used in the GoA. According to our responders Z has never been used and Tier 4 has
not been common. Some of the stocks are likelyeteHared between the two areas.

Stocks can move from one tier to another. Mostnofiteis upwards, but occasionally
downwards. A stock may go down a tier if the syreeverage was not sufficient or if there
iIs some decrease in the quality of the data inpthe stock assessment. Reasons for going up
are improvements in the data quality or stock asseat model. Although the Tier system is
constructed to take uncertainty into account bynited a buffer (between OFL and ABC), the
buffer does not increase with increasing unceraiht practice the harvest rate decreases
with increasing tier but not necessarily.



34 Assessment

3.4.1 The Tier system and the resource situation

Assessing the impact of the Tier system on theuress is impossible without taking into
account compliance, the observer program, fisheegslations besides the TAC and the role
of the NPFMC. All parties, including the environnt@n organizations, express that
compliance is not an issue. Full compliance anddbgerver program together result in a
situation where the control of what is caught bg #laska fisheries is extremely high
compared to the case in European waters. So, dhessif targeted, bycatch, endangered and
non-commercial species hinges also on the sucdab® @bserver program. In addition the
catch, including the bycatch regulations, have besy strict so that the TACs have been
followed more or less. The TAC regulations haveoalseen restricted by ecosystem
considerations. The total Cap for total groundfisktches has restricted, especially the
pollock, TACs, prey fish (e.g. mackerel and capelsnot targeted in federal waters of
ecosystem considerations and relatively vast ameaglosed to fishing. In contrast to many
other U.S. regional councils, the NPFMC follows trénciple that the TAC should never
exceed the max ABC level set by the scientists.

Compared to other fisheries around the world, tle® system provides precautious
management. Stock abundances are historically fugltseveral stocks. Most groundfish
stocks are considered to be above the BMSY lewelfew below. The fishing mortality rate

is very low compared to European stocks. The FM&XIlis lower than 0.4 for all stocks in

the BSAI and GoA, but for most stocks it is lowban 0.1. The history of harvest rates
indicate that the stocks have been harvested at #iiese levels the last 10 —20 years.

A general comparison with the European situatiba, Tier system provides cautious harvest
rates, is more cautious with long-lived specieggeiserally more cautious the less data there is
and prevents new fisheries to develop before tiem certain minimum amount of data.
However our respondents have pointed to some asfiett may indicate that there may be
possible ways of improving the Tier system.

Starting with the more technical aspects, the sisierespondents pointed at some weaknesses
with the Tier system: the difference between AB@ &L is not prescribed on uncertainty
and it is not necessarily more precautious dowrtidrs, tier 2 has never been used and the
results from switching tier level has been somewldredictable. They suggested that the
Tier system should change to a rule that enabléski uncertainty into account in a general
way, maybe exchanged with one single rule, andrti@ae stability in TAC levels should be
built into the rule. Other parties did not addressh extensional changes, but tier 6 was
criticised for its arbitrariness and that it in rgiple allowed a stock decline, and the
environmental organizations argued that the asss#smmcertainty wasn’t properly taken
into account. This is also expressed through aaronihat the Council did not always follow
the scientists’ recommendations on reducing the ABEcosystem or uncertainty reasons.

A common complaint from the environmental organa®s was the huge quantity of fish
removed from the ecosystems of the Eastern Berieg 3lthough they considered the



ecosystem in a healthy state at the moment, tloyedrthat the fisheries in the federal waters
is relatively young, that the present abundanshéer luck and that eventually the stocks will
decline and become depleted, just like historydesloped elsewhere. Especially they point
to the extreme catch level of the BS pollock stdidkey argue that this level, because of its
size, must have a considerable impact on the emays

Several issues have been addressed by the respomdech they denote as weaknesses with
the Tier system, but are more likely to be completaug/ issues. There are related to spatial
management, ecosystem function of a particulakksand that the total Cap should consist of
a range, depending on the productivity of the estesy and not set at a single value.

The Alaskan natives have been worried about loeplations of stocks. There were claims
that they have to go further and further away ftbmcoast to get fish and that because of the
big, federal, fishing vessel fishing within the 3lenzone. Spatial management has been an
iIssue at the Council because of worries about Idepletions. Managing the stock on spatial
grounds may probably solve this problem withoutngiiag the Tier system. Other reasons
for spatial management that have been voiced bygrthens are protection of nursery areas,
spawning grounds and bottom habitat.

The fisheries in the BSAI and GoA are not minimunshf size regulated and
environmentalists argued that small fish shouldnioee protected.

Again, these last issues are possible to solveowitithanging the Tier system, but is of
course highly relevant in the more general resonraeagement context.

3.4.2 Trustin science and resource management

In general all parties seem to have confidencéenTier system and how it is used. Fisheries
cannot develop without a minimum of data, bycategufations have to follow the Tier
system, harvest rates seem sustainable and manatgetakes ecosystem considerations
into account. The industry respondents, the masagget the scientists themselves all confirm
that the industry seems to have trust in sciendeeapecially in the Tier system. . The pollock
fishery in particular, prides itself on respectithg max ABC, supporting sustainable fisheries
and contributing to an ecosystem friendly managem@&he explanatory factors for this trust
may be diverse. Early experience had demonstratdhiie main salmon stock in Alaska was
recovered from depletion with science advice amddipletion of fish stocks on the U.S. east
coast was a warning. The precautionary managememt its start was welcomed as it was
regarded as a means to diminish the foreign flegjarding the ABCs, the strict bycatch
regulations and the total Caps. The bycatch reigmsithave again been a reason for accepting
lower TACs and the total Cap because the indusisydeen that the TAC would have been
impossible to take anyway. The productivity of desystems, especially the Eastern Bering
Sea, has provided abundant stocks so that the htaikated fisheries, which dominates the
federal waters of Alaska, has found it suitableerict the quotas. The remaining actors after
the foreign fleets had left and after the seveationalization programs have made good
profits on fishing. The Tier system is transpargnthat the principles of all the tiers are
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stated, and combined with the participatory natfrthe Council, the interested parties have
their say in deciding the TAC and how it is allecatNon-industry respondents claim that the
industry has never lobbied to get a higher TAC ttias ABC. On the contrary, when the
scientists changed model for pacific cod, and dvwsd twice as much as the old one, the
industry recommended to follow the old one. Theyensatisfied with their share.

Although there are several examples where the tndgpes for a lower TAC than the
recommended ABC by the scientists, the industrysddellenge the scientific reasons for
lowering the ABC below the max ABC. The industryqeves these reasons as subjective as
they are not included in the assessment model laimos. Since the scientists agree that
science is respected, this may mean that they @engie max ABC as precautionary enough
in itself.

The critical voices to the tier system are basyctim the environmental organizations. Their
concerns are the harvest rate levels, uncertaorgiderations, local depletions and the lack
of ecosystem considerations. They criticize thé that the scientists’ recommendations for
lowering the ABC can be overruled by the indushmough the Plan Team and suggest that
science recommendations should not be negotiabtde\Whe managers, the industry and the
scientists seemed content with the management nsysted enjoyed mutual trust, the
environmental organizations were far more critiégdart that values and attitudes may be the
main reasons for this difference, the fact thateah@ronmental organizations have never had
a representative at the council may also play a.rdhe other three parties may have
developed a general common understanding througpecation in the Council, while the
greens have tried to influence the decisions mdktigugh testimonies. The scientists think
the environmentalists exaggerate their criticisnthef management, while the greens question
the scientists’ credibility by referring to indugtfiunded research. This does not mean that the
environmental organizations are powerless actbrs.duite the contrary. They have won two
significant court cases against the Council. One wa violating the Federal Endangered
Species Act by jeopardizing the continued existesfcendangered species, and the other on
violating the National Federal Policy Act. Thesd te the protection of Stellar Sea Lion and
its prey and impact assessments of the groundfisheries. This power of the
environmentalists may have contributed to changeattitude of the industry and the Council
towards a more environmental friendly policy.

4  Bering Sea Pollock cooperatives: Economic efficiepcat the cost of
social acceptance?

In the following, we will describe and assess agfaine CEVIS criteria the system of industry
cooperatives that evolved in the Bering Sea pollbskeries in the US (EEZ) waters off
Alaska. The cooperatives represent a specific fofrmghts based management, where the
fishing industry negotiates in a self-governanceraach among themselves quota shares
after access to the fishery had been limited toefindd (and quite low) number of
participants. Within the North Pacific/ Alaskan hesies management, the pollock
cooperatives represent one example within a stohgights based management systems
(‘rationalisation’ programmes) that have been idtreed over the past 15 years.
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Walleye pollock is a semi-pelagic schooling fishdelly distributed in the North Pacific. The
Alaska pollock fishery accounts for over 20% of tbtal US landings (Felthoven 2002: 184)
and is the largest single segment of Alaskan fgghindustry with 1,48 Mio metric tons of
harvested fish in 2005 and a real ex-vessel vatgeezling $ 350 Mio (Hiatt 2006: 13, 17).
The low-priced Walleye pollock — in 2005 it achidvea. $0.13 per pound at the market (ibid:
7) — had become popular with the decline of whstefppopulations such as cod that resulted in
the search for substitut8swhile there are four major Pollock stocks — thef®f Alaska
(GoA), Eastern Bering Sea (BS), the Aleutian Istarfdl) and the Central Bering Sea/
Bogoslof Island pollock —, cooperatives were omliyaduced in the BSAI region. Since the
Al region has been closed to fishing due to thdidedn the Stellar Sea Lion population, the
cooperative fleet is currently only active in th8.Br'he fishery is highly industrial, dominated
by a number of large factory trawlers with a crefaca. 100 and a length of 80-100m and
smaller catcher vess8lsThese vessels are typically owned by non-Alasiesidents and
operated from Washington State. The dominant ggar is midwater trawling and harvesting
takes place in an ‘A’ season in spring (roe) an®’aseason in summer/autumn. Pollock
products include the higher value products roefesmen blocks as well as surimi, mince, and
fish meal. As regards international markets, coitgstto the Alaskan Pollock industry are
the Russian pollock industry which has sufferednfrdeclining stocks in the past years and,
in a wider sense, other international whitefishuistties including aquaculture.

4.1 Evolution and characteristics

The pollock cooperatives emerged as a result obioggconflicts (‘Pollock Wars’ according
to one interviewee) between the inshore and oftshollock sectors. The inshore sector
consists of Catcher Vessels (CVs) that deliver lore-side processing plants, while the
offshore sector includes Catcher/Processor Ve§Sébs) (i.e. large ‘factory trawlers’) on the
one hand and the Mothership sector (MS) on therotketherships do not themselves
harvest fish but process the Pollock a fleet of @&bvers to them. These three sectors of the
Pollock industry have developed differing intereatal these are crucial to understand the
evolution of the coop system.

Historically, with the Pollock fishery being largeforeign, efforts were politically supported
to first form joint ventures between US and foreagmpanies and then fully Americanise the
industry (Wilen/ Richardson 2003). At the same tirtieere was an interest by the State of
Alaska to settle processing plants at the Alaskaastcin order to improve community
infrastructures, to create employment and genestenues through the taxing of landings.
Mainly Japanese investors were approached to luplgrocessing/ surimi factories. These
plants were also in the interest of CVs which cautav deliver to the shore processors and
not only to MS or C/Ps.

In problem underlying the Inshore-Offshore conflics the huge capacity of the C/Ps which

8 Among others, McDonald’s and Unilever as large auglrs started to source Alaska Pollock as an aliemto cod.

9 4-6 crew members, 30-60 m long.
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threatened to deprive the smaller CVs of harvestipgortunities. These were less efficient
since they needed to land fish to shore-basedplettveen trips. Allying with the processors
and supported by significant players such as Alaskenator Stevens, the CV sector in the
late 1980s started to fight in the (Alaska-domidat€ouncil for a separate share of the
resource to be set aside for them. In 1993, tls¢ lirshore-Offshore deal was struck which
resulted in a quota allocation of 35% for the ingheector (i.e. CVs) and 65% for the

offshore sector (both C/Ps and MS). In the subs#gyears, the inshore quota was raised
continually, to the massive discontent of the affghsector.

To make up for their losses, the C/Ps envisagedréegion of harvesting cooperatives which
had been successfully introduced among C/Ps irStage of Washington Pacific Whiting
fishery in 1997. The institutional innovation ofaperatives allowed circumventing the US
moratorium on introducing new Individual TransfdelQuota (ITQ) systems in the mid-
1990s!9 However, beforehand legal concerns with regarnd $oanti-trust la#! needed to be
overcome, which declares agreements among conmseétimcating resource outputs to be
per se illegal. While the ‘Fishermen’s CooperatiMarketing Act’ in principal extends an
anti-trust exemption to collective harvesting agaments, legal cases had suggested that
coop members needed to have a low level of veriitggration (Sullivan 2000: 2-3).
Catcher/processors, however, are vertically integrao a high extent. Forming of the
‘Whiting Conservation Cooperative’ — the participamof which also operated C/Ps in the
Bering Sea Pollock fishery — became possible orb#ses of a Business Review Letter by the
Department of Justice which accepted the argument#tat a harvesting cooperative would
be pro-competitivé2 After this precedent, which had triggered subshefficiency gains in
the whiting industry (ibid: 5-6), creating a coogére for Bering Sea Pollock
catcher/processors analogous to the pacific whitimgp seemed legally possible. However,
technically it required that the offshore sectorsviarmally divided into a catcher/processor
sector and a mothership sector. This split was ddexh by the representatives of the C/P
sector in the third Inshore-Offshore negotiatioms 1998. After lengthy deliberations,
however, the Council rejected the claim (NPFMC 1998

The C/Ps then turned to Congress. In Washington &.@e time, a draft bill (the American
Fisheries Act3 or “AFA”) was being negotiated. It originally aimieat increasing the US
ownership requirement for US fishing vessels an@abking the fishery eligibility of certain
C/Ps that Senator Stevens believed had entereB83hPollock fishery in violation of the
Commercial Fishing Vessel Anti-Reflagging Attof 1987 (Sullivan 2000: 6% The

10 The Sustainable Fisheries Act of 1996 stipulatddua-year moratorium. This was triggered by disttibnal and fairness concerns
resulting from experiences with ITQ programmes saglor the Sablefish and Halibut fisheries offgka.

11 The basic US antitrust law is the Sherman Act.

12 The argument was that while coop participants hadraninent interest to fully harvest their TAC aligion andnot to curb market
supply, the arrangement would increase efficiemay productivity. It would hence benefit consumessrare products would be produced
at a lower unit cost from the same amount of fhll{van 2000: 5).

13 pjvision C, Title Il of U.S. Public Law 105-277
14 pyp.L. 100-239

15 A number of vessels had been built or rebuilt imM&gian shipyards (which were subsidised by Norasegiil revenues to maintain
their world leadership); in order to qualify as Wssels, however, the boats needed at least tais@ptecific components (such as the keel)
from the US.
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withdrawal would in effect have made possible ahieir increase of the inshore sector
allocation at the cost of the offshore sector. Sirtbhe vessels to be withdrawn were
Washington-based, Washington Senator Gorton oppdkeddraft bill. By mid-1998
negotiations were at an impasse. In this consiafliathe lobbyists of the catcher/processor
sector managed to convince Congress that theirestiggs could solve the problem. As a
result, the draft was substantially redesigned.

The AFA as it was passed in 1998 facilitates tleation of cooperatives in the Bering Sea
Pollock fishery by establishing a separate and peant allocation of Pollock for both the
C/P, mothershitf and CV sectors. It also determines the eligibitititeria for vessels to
participate based on a catch history (1995-1997(), &ctually lists the eligible vessels. In
addition, the AFA provides for a buy-out of nineP&/ thus achieving the capacity reduction
desired by Senator Stevens. While not providingafdegal framework governing the coop
formation in the case of the C/Ps, the AFA does dawn criteria for the formation of
cooperatives among the inshore catcher ve$é¢te owners of whom had in the meantime
become interested in the idea of coops as well. tidehre complicated regulation of inshore
coops is that these cooperatives are plant-spedifiey form on an annual basis around an
affiliated shoreside processor to which they agpegeliver at least 90% of their pollock catch
allocation. The contentious tying of vessels tgpac#fic processor ‘is intended to promote
win-win rationalization in both the overcapitalizdwharvesting and processing sectors’
(Matulich/ Sever/ Inaba 2001: 13). The AFA alsaabBshed ‘sideboards’ (i.e. catch limits)
on the participation by AFA-vessels in the non-pokl BSAI groundfish fisheries and GOA
groundfish fisheried8 These shall prevent the ‘spillover’ of capacityoirother fisheries to
protect the interests of fishermen and processtis ave not directly benefited from the
AFA; the C/P’s sideboards are defined in the AFAtlo® basis of historical catches. Finally,
AFA subjects the cooperatives to annual reportatgirements (see PCC/HSCC 2085).

After the AFA had been passed, the cooperativesiddr and participants contractually
allocated percentage shares of the total allocati@sed on their historical catch levels.
Today, the system of cooperatives looks as follolwgere are ten coops, one (active one) in
the C/P secto#) two in the mothership sector and seven in thearesiCV) sector. Each of
the latter is associated with a shore plant. Tlopsare entitled to the Total Allowable Catch
(TAC) of BSAI Pollock after certain shares have rbegibtracted from it. These include a
10% allocation of the TAC to the Alaskan CommuniDevelopment Quota (CDQ)
programme plus allowances for the incidental cattirollock by vessels harvesting other
groundfish speciesl From the remainder of the TAC, the catcher vessaisive 50%, the

16 Note that most of the catcher vessels that detivehe three motherships are qualified for fishinghe inshore sector of the BSAI
pollock fishery.

17 AFa, section 210.
18 AFa, section 211.
19 ¢, section 210(a)(1)(B) of the AFA.

20 Formally, an additional co-op exists in the offshsector, the “High Seas Catcher Cooperative” (H5&@ts, the shares of which have
however been leased to the second (and activepcaidye.

21 AFA, Section 206.
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catcher/processors 46%and the motherships 10%. Company-specific allonatiallow the
firms to freely choose which and how many vesselgperate and to coordinate their efforts.
While the C/P coops started cooperative fishind 989, the mothership and inshore coops
did so only in 2000. No new entries are possibleepkwhen a company purchases an AFA
vessel or its coop share.

Allowance for incidential catch of Pollock g
CDQ Allocation g
Catcher/Processors MOthfg;h'pS @)
40% of 1/0O Allocation 0 ﬁ
2 coops (1 of them active) 1 coop 3
8 members, 16 vessels 3 MS vessels| g Total TAC
' 20 Cvs Inshore/ [ (BSAI Pollock)
Offshore
Allocation
Catcher Vessels 5
50% of 1/0O Allocation @
7 cooperatives Q
90 [?] catcher vessels ®

Fig. 2. The system of BSAI Pollock cooperatives)(20 Source: own.

How exactly do the cooperatives work? Basicallg tmoperatives fulfil three functions: a.
allocation of quota shares and of sideboards, tatiol reduction, as well as c. the respective
monitoring and enforcement. Of these, the foreriwsttion is to allocate within each sector,
and respectively within each cooperative, the @tbtjuota share of Pollock. This happens on
a contractual basis, in the form of a Membershige&gent. In practice, the cooperative
system is similar to an ITQ system. However, beydaciding on the allocation of harvesting
privileges coop members also decide on the systentrdding, selling or enforcing them.
Both leasing and selling fishing privileges amongnmibers of the cooperative are allowed.
The leasing and sale of harvesting privileges towside party are allowed only if the buyer
agrees to abide by the rules set forth in the c@dpe’s contract. The buyer must also
harvest and process the quota with one of the lessé®ady permitted or a replacement
vessel that meets specific criteria (NOAA Fisher®304b: F8-11). The cooperatives’
Membership Agreements provide for contractual raegedo enforce sanctions should a
member exceed the quota allocated to them. Iniaddid harvest shares, within the inshore
and mothership cooperatives, sideboards (see etmanabove) need to be allocagdd.
Membership Agreements govern these issues withich ebop, and in addition an
“Intercooperative Agreement” was developed to govitre allocatiorbetweenthe CV and
MS coops. Like harvesting shares, sideboard résine can be traded among cooperative
participants and between the different cooperafi¥ds practice, coop managers handle the
trades of both harvesting shares and sideboardslimithin each coop. An inter-coop
manager handles the trades between the coops.tiddet take place at the end of the fishing

22 In 2007/08, the share of the seven C/V coops mTWC allocation ranges from 2.9% to 31.8% (NOAAHgries 2007).
23 The sideboards for the C/P cooperative have béecastd in the AFA.
24 With the exception of the C/P cooperative, cf. hote 23.
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season when it comes to pool and ‘clean up’ theaneimg tons of TAC.

A second function which was not originally foreseleais been developed in 2001. The
cooperatives concluded a further Agreerdemthich contains a ‘rolling hot-spot’ programme
to avoid salmon bycatci®. Salmon bycatch is a crucial issue not only becanfs¢he
economic importance of salmon to Alaskan commusiitiit also because Salmon bycatch
counts against the Salmon TAC so that the Polloglkefy may be closed down when the
Salmon TAC is exhausted. In the rolling hotspotgoaonme, areas with the highest bycatch
rates are identified as ‘Savings Closures’ two sirmaeveek and are closed to fishing based on
each coops’ bycatch performance. Each coop isaasigned to one of three tiers on a weekly
basis: those with low bycatch rates don’'t haveespond to closures, those with medium
bycatch rates are restricted by the closures far &b the days, and those with high rates are
restricted all seven days (Fahn 2005: 24). Aboup&&ent of the AFA Pollock harvest is
observed by NMFS through observers, and this ddtared among all the coops, forms the
basis for the bycatch reduction systéh\/essels that experience an incident of high salmon
bycatch are required to provide a fleet wide ncaifion of the ‘hot spot’, disseminated by
satellite communication to the participating vessdlhis and weekly bycatch reports help
captains avoid areas of potentially high bycatctsiiilar system (the “Calamari Triangle”)
was devised when bycatch of squid (a non-managedes) reached alarming levels in 2006.

The third function of the coops is monitoring andfogcement of the above mentioned
functions. This is done by a third party, the pttvaompany “Sea State Inc”. On the basis of
catch data reported to NOAA Fisheries, Regionalo®fflata and direct communication with
the boats, Sea State verifies on a company-by-coynpasis that the coop’s pollock catches
don’t exceed their allocations. Contractual remediee foreseen when a company overfishes
the allotted quota share. Sea State is also refgp@rfer monitoring compliance with the
Salmon Bycatch Agreement. Among others, a weekiking of the twenty boats with the
worst bycatch record (‘Dirty 20’ lists) helps totdemine whether there is a systemic problem
or just unlucky accidents. Enforcement measurelsidieca 50-percent-of-catch penalty for a
first closure area violation and a 100-percent figriar a second one (ibid; Holland/Ginter
2001: 40). The private monitoring system constgwdekind of in-season micro-management
with the aim to maximise the harvest by avoidingsares driven by by-catch.

We will briefly add some more details on the coopperation for the economically most
important and politically most high-profile of theooperatives, i.e. the Catcher/Processor
cooperative “Pollock Conservation Cooperative” (RCthe PCC is the only coop active in
the C/P sector, although formally a second cooperéthe “High Seas Catcher Cooperative”,
HSCC) exists, too. The HSCC consists of catcheselesonly, which had traditionally
delivered their harvest to the C/Ps. Once the AR w effect, the members of the HSCC
started to lease out and in the meantime have otovosit their shares to the PCC. The PCC

25 The “Salmon Bycatch Management Agreement” of 20@iewed in 2006.
26 It is mostly Chinook Salmon and Chum Salmon thatcaught as by-catch by pollock boats.

27 While beforehand, the bycatch rates were alreadjlable at NOAA Fisheries, since most of the ves$eld observers on board, no
mechanism existed to merge this information in tieaé and make it available to the vessels. Ongore#or this was that the information
was confidential — making the data public would éhnagvealed the locations of individual vessels.ddemn agreement between Sea State,
NOAA Fisheries and the participating companiesvedi®ea State to retrieve observer data and caddoyattch rates per ton.
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formed in a two months negotiation late 1998. I0&@0he percentage share for the eight PCC
companies ranged from 5.0% to 43.7% (PCC/HSSC 2Q0Y. Theoretically, an annual
meeting should take place at the beginning of egdr to establish a “Harvesting Plan”
which, however, turned out not to be necessarfienpast years. The members meet monthly
back-to-back with meetings of their trade assounie#P to discuss operational issues, but the
meetings are said to be very short.

4.2 Assessment

4.2.1 Biological performance: Support for cautious managment as long as the profit
flows?

To analyse the cooperatives’ impact on the nat@sburces, we will take into account the
impact on pollock stock, sideboard and prohibitpecges. Also there are discussions on
ecosystem impacts like bottom habitat destruct®isllar Sea lions, local depletions and fuel
consumption. We will have a look at what influendbsse impacts, the coops or other
management features.

Table 1. Stock Assessment of Walley Pollock (NovO@6)

Status and catch specifications (t) of pollock in recent years. Biomass for each year corresponds to the projection given in
the SAFE report issued in the preceding year. The OFL and ABC for 2007 and 2008 are those recommended by the Plan
Team. Catch data are current through 11/4/2006.
Area Year Age 3+ Bio. OFL ABC TAC Catch
EBS 2004 11,000,000 2,740,000 2,560,000 1,492,000 1,480,550
2005 8,410,000 2,100,000 1,960,000 1,478,500 1,483,279
2006 8,050,000 2,090,000 1,930,000 1,485,000 1,486,004
2007 6,360,000 1,640,000 1,300,000 n/a n/a
2008 n/a 1,500,000 1,300,000 n/a n/a
Al 2004 175,000 52,600 39.400 1,000 1,158
2005 344,000 39,100 29,400 19,000 1,621
2006 130,000 39,100 29,400 19,000 1,742
2007 95,000 21.400 16,800 n/a n/a
2008 n/a 21,400 16,800 n/a n/a
Bogoslof* 2004 198.000 39,600 2,570 50 0
2005  198.000 39,600 2,570 10 0
2006 253,000 50,600 38,000 10 0
2007 240,000 48,000 5,220 n/a n/a
2008 n/a 48,000 5,220
*The approach used by the Plan Team for recommending Bogoslof ABC in 2007-2008 differs from the approach used by
the SSC and Council in previous years.

Source: NPFMC (2006: 10)

The pollock cooperatives catch the major part @ TTAC of the EBS pollock stock. The

pollock cooperatives have no influence on the m&CAbut have their say on the ABC and
the TAC setting through the council. Table 1 sholat the catch level is pretty close to the
TAC, and the TAC is considerably lower than the ABCaddition to pollock the coops catch

28 The ,At-Sea Processor Association* (APA).
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bycatch species divided into sideboards and pr@dbspecies. The pollock fisheries is
considered a clean fishery as the percentage dttlyds very small. However, since the
catch level is so high, the bycatch is considerabterms of absolute numbers.

The EBS pollock catch level the last 20 years reenlrelatively stable at about 1.3 million

metric tons (lanelly 2006). This we explain by dsmns on low harvest rates, a strict fisheries
regulation regarding TACs on pollock and sideboad prohibited species, the BSAI Cap

and the observation program providing control oratwis actually caught. The TACs have

been quite lower than the ABC, and the coop memhave realised that with their bycatch

levels, especially on salmon, it would be impossiiol take their quota before bycatch levels
would have closed the fishery. The environmentghnizations do not expect TAC level to

maintain as they don’t consider the managemenasadile. In any case, the abundance of
pollock is not likely to be much affected by theops of these reasons. However, the
acceptance of these regulations among the coop eremmbay partly be explained by the

construction of coops. The coops have reducedidle¢ ¢apacity, made it more profitable for

the members, made it possible to plan in longengeand pollock stock has been abundant.
Closure of areas (e.g. to protect the Stellar $®m@ land other environmental issues has
caused discontent among fishermen, but the polileet could cope with it because of the

economy in the fleet. The initiating of pollock @soreduced the number of pollock vessels,
and the remaining AFA vessels are prohibited to iilsother areas to avoid these “mammoth
vessels” to deplete stocks elsewhere. An indicathan the fleet capacity matches the TAC
levels is that their sideboards has not yet bentddtg given to the actors outside the coops.
Overcapacity is considered a major cause of steplketion.

The coops have shown to be an incentive to inneagblutions, which again affect the
resource situation. The most important issue was toodeal with salmon bycatch. After the
coops had been established, the bycatch and dés@amohibited species must be discarded)
has declined considerably. The information in catine with Sea State is so current that the
coops claim to never have been further away froenTAC than a ton. A PCC vessel has (by
self-policing) to shut off the fishing at 10t bedotheir share is taken, in case the last bag
comes in with a little too much. The coops themsglgecide on their own penalties and fines
in case the members exceed the quota, but theeererer been significant violations. This
means there are no incentives to push the limitsngf of the agreements and that the only
incidents are due to confusion. The coops makdykatch easier to manage, but its success
is also connected to the low number of quota sbareers.

Cooperation through the coops makes it possibimpwove present practice and be prepared
for future environmental requirements. The Marireng§ervation Alliance (MCA), a business
NGO, organizes several research programs throwgtathexempt to solve common problems
within the coops, including projects to reduce hghaand development of gears to reduce
damage on bottom habitat.

Against the backdrop of a stable public pollock agement through and improvement with
regard to the bycatch issue, the at-sea trawleeslet association applied for a Marine
Stewardship Council (MSC) certification of the GA&hd BSAI Pollock fishery. This

application, after a lengthy assessment processedwut successful. However, a network of

18



environmental organizations has opposed to thisfication because they claim there are

local depletions in spawning aggregations, becatifiee Stellar Sea lion issue and damage of
bottom habitat. The Stellar Sea lions issue israptex one. There are no strong scientific
indications that the lack of Al pollock prey is theason for the declining Stellar Sea lion

population. Other explanations have been suggédstedot proved. Still the coops did agree

with a closure of pollock areas to protect the paton. The environmental organizations

think that management should be precautious dueeaincertainty and that greater areas
should be closed.

The midwater trawls that are used for targetinggotil are estimated to be in contact with the
bottom floor 44% of the time. In specific periodse big pollock stay close to the bottom. It
is however a disagreement whether this has a gigntfimpact on the bottom habitat. These
areas do not consist of rocky habitats, so thailceefs and sponges are not affected. One of
the scientist respondents thinks that the trawingot a great problem, but admits that the
scientific knowledge is not sound. There is a com@nong the conservation groups that e.g.
the total amount of Sea Pens caught is considet@ble

Although there is a considerable disagreement letvike pollock fisheries actors and the
environmental organizations about the impacts efpbllock fisheries, the NPFMC has made
the two parties work out and agree on what area@toge for bottom trawling. However, the

greatest concern of the environmental organizatisnghat will happen if the EBS pollock

stock declines significantly. With low pollock aldance, insignificant rights to target other
stocks and the political power of the coops, whiey still embrace an environmentally
friendly fishery?.

4.2.2 Economic performance: Stability and sectorally difering levels of efficiency
gains

How has formation of the coops impacted on thedeklindustry’s economic performance?
We found that passage of the AFA allowed for suligthefficiency gains, both with regard
to the fleet structure, harvesting operations aratgssing. So some extent, however, the
improved performance of the pollock industry, adicated by ex-vessel and product values,
was caused by other factors, too.

Since 1998, the year when the AFA was passedgereaéssel value of the pollock catch has
increased compared to the ex-vessel value of giftemdfish species (sé€g. 3).30 Though
the figures include the value of Pollock harvestethe Gulf of Alaska (GOA), which is not
managed by co-operatives, as well as that of pollecatch from other fisheries they are
strongly indicative of developments pertaining to-aperatively harvested polloék. In

29 One of our respondents suggested the developmenterfisor to tell how much of the time the geartfess in contact with the bottom.
Fishermen who can document less than 20% contatd get a 10% reward an incentive to change prmctic

30 Note that the value added by at-sea processingt iscluded in the estimates of ex-vessel valuprasented irFig . 3 (Hiatt 2006: 43).

31 In 2005, the estimated pollock catch in the Bei@&h and Aleutian Islands was eighteen times theh éatthe Gulf of Alaska (Hiatt
2006: 18).
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accordance with the ex-vessel value, real grosdugtovalue of pollock products increased
markedly Fig. 4).

2500

2000

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

mPoliock mPaciic cod Osablefish WFlatfish B0ther mPollock W Pacific cod O Sablefish @Flatfish @ Other

Fig. 3. Real ex-vessel value of the groundfishltatc Fig. 4: Real gross product value of the groundiatch
in the domestic commercial fisheries off Alaska by off Alaska, 1993-2005 (base year = 2008)urce: Hiatt

species, 1984-2005 (base year = 2005). (2006: 15). Red line marks year of introductiorcof
Source: Hiatt (2006: 13). Red line marks year of ops.

introduction of co-ops.

The increase of ex-vessel value and gross produdoewvesulted to a significant extent from
the capacity reduction and access limitation thatAFA provided. However, coinciding with
this institutional driver, market developments la time contributed to these developments.
Firstly, the effects of the Asian currency crisis 1®97 which had hit the surimi market
waned32 Secondly, a more general trend of the late nigetims that the number-one
competitor of the US Pollock industry, i.e. the Bias pollock fishery went into serious
decline after years of overexploitation. Also, witbllapsing cod stocks in the US and North
Sea and other dwindling stocks, the supply of viisileon the world market was generally
low.

Fleet efficiency rose due to the removal of margiressels from the fishery. Through the
AFA-induced buybacks and through a transfer ofifiglguota within the cooperatives to the
most efficient operators, marginal vessels wereammd or retired. This included small
vessels and large vessels that were inefficietiteebecause of high fuel or high maintenance
costs. During the first year of the Pollock Consd¢ion Cooperative’s operation, for example,
only 14 of the 20 eligible vessels fished, thusirsgthe operating costs of these vessels that
would have fished had the cooperative not formedgi¥Richardson 2003: 7). It is expected
that permanent fleet reductions will be ‘on theesrdf 30 percent for all three sectors of the
industry’ (NOAA Fisheries 2002a: 5). Felthoven (20096) estimates that for the group of
C/Ps, introduction of the cooperatives lead tolhifiatotal fishery effort of around 30% in
1999, though it slightly rose again in 2000.

Through the guarantee of a fixed harvest for eagbpcparticipant and through some

32 Waning of the Asian currency crises may explain wésj ex-vessel value and real gross product vddagan to improve in 1998, while
the coops actually started running only in 199%sfadre sector) and 2000 (inshore sector).
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additional influences3 the race for fish ended and fishing seasons pgeldr- from 55 days
per year for catcher/processors in 1997 (MacGreg66) to a historical peak of 140 days in
2000 (Felhoven 2002: 196). For the first year abperative fishing within the PC&ig. 5
shows that the length of the A season was douldaetpared to that of 1998. Slowing of the
fishing operation allowed the use of smaller bagshfuls so that the fish had a higher quality
(less damage): In 1999, in the PCC, ‘Catches pek\Wwas 27 percent lower, the number of
hauls per day dropped by 45 percent’ (Wilen/Rickand2003: 7). Furthermore, the end of
the race for fish made it possible to target a nsmecific size range of pollock for fillet or
surimi processing, to range farther in order tatechigher quality catch, and to better time
deliveries and serve different markets (NOAA Figge002a: 5). Finally, the TAC could be
more fully exploited due to the cooperative ‘mogpiap’ of TAC remains: fish could be
harvested that had traditionally gotten lost thiouganagement ‘buffers’ in the closing of
seasons, which had served to prevent an over-éapbm of the TAC (Sullivan 2000: 6).

With regard to processing operations, too, intréidacof the coops increased production
efficiency. The time and resources freed from theerfor fish could be invested in the
retooling of boats and new on-board production netdgy34 As Fig. 6 shows, the product
recovery rates of Catcher/Processors increased &t from a little less than 20% of
finished product per ton of harvested fish in 1898lightly more than 30% in 2006. Among
others, fish caught in the A season — the carcasfsebich, after having been stripped from
roe, had been thrown away under the Olympic systafter passage of the AFA were fully
processed and parts such as backbones, headscksoata. that had so far been waste were
now being processed.The increased product recovery made possible ahbpeoduction of
additional lower-grade surimi or mince products.eTitilization rates of the inshore and
mothership sectors increased likewise, though atlenrates’®

33 These include e.g. the buyout of nine Catcher/Rsmrevessels. Also, under cooperatives, ‘procesaasschose to operate at different
times of the year than their competitors for lagastor market reasons. (...) And finally, differesde markets may lead one processing
operation to operate at different times of the yean its competitors’ (NOAA Fisheries 2002a: 5).

34 For example, while the at-sea processing vessédsebAFA had largely produced either surimi oréfi$f, retooling meant that now the
boats produce both.

35 As an industry representative put it: “Back in thlympic days it was important to just catch as mashyou could because otherwise
somebody else did. And you did not really care what were making because there was no cost assoaiéth the fish. You just caught it
as fast as you could and if some of it got wastedinot matter.”

36 NOAA Fisheries (2002a: 6) specify that the insheeetor processors increased their overall utibratiates from 35.8% in 1998 to
36.6% in 2000, and the mothership sector from péréent (1998) to 26.6% (2000).

21



30+ Roe

12500

Deep-Skin
Fillets

IIHI”HI
T
(T

10000
B 1998 — AFA Eligible Vessels

[ 1998 — AFA Ineligible Vessels

B 1999 — AFA Eligible Vessels
7500

Metric Tons

Mince
5000

Fish Meal

Tons of Processed Products
Per 100 Tons of Round Pollock Harvest

10+

2500 Se0c
Surimi

oo ] L I B A A N T
§ 2 22225888 8 T2 E8=28R

1998 1999 2000 2001 2002 2003 2004 2005 2006

At-sea Processors Assoctation. April 11999 Source NMFS AKFSC - SeaState. Inc.

During 2001-2006 total product recovery is estimated to have increased
by more than 50% over the 1998 open-access 'race-for-fish” baseline,

Fig. 5. Length of A-season and daily catches ofirBerSea

Pollock Catcher/Processors in 1998 and 19%»burce: Fig. 6: Total product recovery and mix in
Wilen/Richardson (2003). Catcher/Processor sect@ource:

PCC/HSCC (2007: 24).

Disentangling different types of economic gainsuiced by the AFA, Felthoven (2002: 197)
summarises that ‘most of the perceived gains oAfh& seem to be related to processing and
the associated increases in product recovery rates product grades [rather than to
harvesting efficiency]ln fact, it is likely that tradeoffs were made beem harvesting
efficiency and the quality of processed producsse@denced by the observed slowdown of
operations.” In accordance with expectations foated by economic theory, an industry
representative underscored that the end of the facdish had shifted the logic from
‘Maximise your dollar per day’ to ‘Maximise the dimis earned per ton of fish harvested'.

When looking at the development of employment, éheave been lay-offs in the BSAI
Pollock industry linked with the reduced harvest@tion and accompanying buy-out of nine
vessels in the offshore C/P sector. Industry regmadives estimate the number of employees
lost to amount to 900-990, while cautioning thatsoof the retired boats would not have
been able to stay in the market much longer anyway;some jobs might have been lost
without the coops, too. This was to do with theegafly dire economic performance of the
sector in the mid to late 1990s, which had resultieel race for fish combined with
overcapitalisation (MacGregor 2006), apparently algth bad loans, and with the Asian
currency crises that hit the major surimi markets.

With the longer seasons, annual crew use has swde#00. As regards income, there is no

detailed data available on how crew income develgmsea consequence of the cooperative
fishing. The fact that renumeration is said to hare based and to depend on the value of
products (which has increased) may lead us to ihigr crew income was at least stable, if

not ascending.

Introduction of the coop system in a wider sens@rdmuted to the economic stability of the
US pollock industry. With the AFA limiting accese the fishery and reducing fishing
capacity, there had been no bankruptcies any moce 4999. At the same time, the secure
harvesting rights — signalling a safe future of ithdustry — made access to capital less costly
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as risk premiums were cut. Looking at the effectsother fisheries, there is some fear and
anecdotal evidence of investment from the well-qaning Pollock companies in vessels and
licences to harvest in other fisheries, among estlercod fishery. This is ‘Dollar spillover’
and may occur independent of the spillover-prewentiirough sideboard limits.

4.2.3 Cost effectiveness of management: Easing the burdefithe public sector

How cost-effective is the system of cooperativeeims of its management? Which costs are
borne by public administration, which by the pravaector? Distinguishing between costs of
design, of implementation and operation, we final tthe co-op system has caused very few
additional costs for fisheries management and h#ser freed public resources especially
with regard to the operation phase. Some of thesefilis are inherent in the coop system,
others stem from the specific design and implentiemtaof the system. Our analysis of
management costs is qualitative only; a quantikaéimalysis would be beyond the scope of
this study.

With regards to the design of the cooperatives asanagement system, public costs were
low. The idea of a sector allocation and of coofreea developed among private sector actors
and was negotiated between major players of thedkoindustry and with a small number of
political actors in Washington DC (Matulich et &001: 2-3, Sullivan 2000: 6-2). The
subsequent design of the cooperatives and elaborafitheir internal rules was subject to
private negotiations among the coop members.

Costs for implementing the coop system encompassAfRA buy-out, the initial quota
allocation, and annual public research and managetasks. Apart from the latter, these
costs are largely born by the pollock industry. Buy and scrapping of nine C/P vessels from
the offshore sector had been a precondition foAfR& deal to make possible separate sector
allocations and hence cooperatives. The buyout fwaded through a combination of $20
million in Federal appropriations and $75 milliondirect loan obligations to the companies
of the inshore sect@® with this loan, the inshore CVs bought out thesloffre sector C/Ps, as
a compensation for the increase of their overalCTéllocation. The CVs paid off the loan
through a delivery fee of 0.6 cent per pound otquid they harvested. As regards the initial
quota allocation, negotiations were carried outwesteely among industry participants, which
thus covered the related transaction costs. Tlaively low number of participants (ca. 100
companies), divided into 3 sectors in which inteyese relatively homogenous, implies that
these costs were probably lower that the typidailiyn up-front cost ofnitial allocations in the
case of ITQs (Sutinen/Soboil 2003). Finally, thesmain some implementation costs for the
public sector. These include the Annual Stock Assents by NOAA Fisheries that feed into
the TAC setting process within the North PacifisHéries Management Council. Since these
costs accrue for all managed fisheries in the Cdanjarisdiction, they are no additional
costs caused by the co-op system. Further publpemmentation costs are related to the

37 These included above all Alaska’s Senator Ted &tewben-head of the US Appropriations Committed, \Washington’s Senator Slade
Gorton.

38 Cf. Section 207 of the American Fisheries Act.
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annual application procedure of inshore cooperatieguired by the AFA?

The costs of operation include costs of running ¢beops, of monitoring and sanctioning
their operations. These costs are mainly privafeediture. Firstly, they include funding of
observer coverage — the catcher/processors aregeda have two observers onboard at all
times, which annually sample 99% of all hauls. ety the private operation costs include
subcontracting of Sea State Inc. by the coops.ni&i@ cost item is said to be management of
the harvest, i.e. remaining within the quota, swodelds, and bycatch limits. With
establishment of the coop self-governance systeiljqin-season management tasks related
to BSAI pollock were reduced, hence freeing put@sources for other purposs.

Public enforcement througROAA Fisheries’ Office for Law Enforcement, the Wast
Guard and the Alaska State troopers is ongoingtHauAFA coop system is reported to have
substantially relieved burdens off enforcementsTifibecause the day-to-day activities of the
boats are less important: controls relate to coafiger than to individual companies. As coop
members can even out landings and bycatch-ratesagsnthem the potential for violations
sinks; also, the collective responsibility for \abbns spurs peer control (Holland/ Ginter
2001: 40). A law enforcement officer commented: WNib is more of a monitoring type of an
operation as opposed to harder enforcement.’

4.2.4 Stakeholder acceptance: Insider vs. outsider attitties

Is the coop system socially accepted by Alaskahefis stakeholders? To answer this
guestion, we need to differentiate between grodpstakeholders which can be expected to
have different material interests and possibly dital’ orientations. While we find that
members of the Pollock cooperatives themselvetigitdy supportive of the system, other
industry stakeholders are somewhat sceptical oetmomic and political power which is
felt or feared to go along with the property rigbtsated through the American Fisheries Act.
Non-industry stakeholders, above all conservatiomgganisations, have focussed on
ecological management and community issues raltlaer institutional aspects such as rights-
based management, and criticise the pollock fleditect and indirect ecological impact. In
the following, we will elaborate these positions.

Among the coop members (i.e. AFA vessel ownersisfaation with the regime is high: ‘We
are really firm believers in the coop system heag’a PCC participant told us. Not only did
the vessel-owners’ political deal set an end to ¢henbersome distributional conflicts
between the inshore and offshore sector, but rteased the industry’s general security of
expectation. And it boosted its economic perforneandf to differing degrees in the three
sectors (Matulich et al. 2001, NPFMC 2002) — in aywhat overcompensated the offshore

39 When the prospective coops have submitted copigBeif coop contracts and a list of participatimgnpanies at %l of December, a
NOAA Fisheries unit checks whether the appliedefoop composition is correct, i.e. in accordancé Wit previous year’s catch/ delivery
data. The 1 of December, the fishing year starts.

40 For example, prior to the coop system NOOA Fislsanieuld estimate the catch to determine closutbefishery (NPFMC 2002a: 47).
The American Fisheries Act, which for catcher/ gssors observer presence and flow scales weighifighabrought onboard, made such
catch estimates superfluous.
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sector’s loss of allocation shares vis-a-vis pr@8lEven Alaskan communities, in the form
of CDQ Groups, profited from the new wealth of ihdustry: they leased the historically
unique share of pollock allocation which they haem allocated and invested in some of the
AFA companies. Not least, according to a participre beauty of the coop system is that
people are managing themselves’. This new extes¢lbfgovernancg — e.g. development of
cooperatives’ voluntary rolling hotspot system kedan exemption of AFA vessels from
regulatory salmon bycatch savings afashas increased the sense of ownership of Pollock
management. Some researchers even describe theth@ctthe AFA companies can
collectively decide on how and when to harvest fisha form of community management
(McCay 2001: 181-182). The positive attitude of #alock industry towards the coops is
mirrored first and foremost in the functioning dfet syster® and in the high level of
compliance with both coop and public provisidfAsAs regards the coop’s Membership
Agreements, no operator is reported to have gonmruk their allocated catch levels.
Likewise, there were no substantive violations bé tintercooperative agreement, and
infringements of the bycatch programme are saltht@ been minor and ‘confusion-baséd’.
This positive storyline was confirmed by public lamforcement records which, as was
mentioned above, gave evidence of declining infmgnts (NMFS 2006). Acceptance of the
coop system by its participants is finally reflette a low level of conflicts within or between
the coops — a factor that is certainly fosteredh®ysmall number of operators. Interestingly,
it is at the crew level of the pollock industry thle overall enthusiasm with the coop system
is to some extent qualified, among others on ‘ecaltigrounds: a number of crew members
were reported to miss the old Olympic days in whiching was the embodiment of the
‘American dream’, with experienced captains takigrgdit for tracking down maximum
amounts of fish in the shortest possible time. Aisavas felt to be disadvantageous that
seasons were longer with more trips.

Louder criticism is being voiced by non-pollock ustry stakeholders. Without being able to
base this on a broader number of fishermen interyji&key informants related a scepticism of
non-pollock fishermen operating off Alaska vis-&-tihe new wealth of what was nicknamed
the ‘big pollock guys’, created through the AFA’scare property rights to a vast and
profitable resource. Many suspect that AFA vesselars could use their revenues to invest
and compete in other fisheries. At the time when AlrA was being devised, a more acute
feeling of disfranchisement prevailed among a numdfe(medium sized) mixed species

‘Head & Gut’ trawlers that had also harvested miaanmounts of pollock, and especially

among two companies with somewhat bigger pollodkichistories. However, these being
still small compared to those of the larger pollecty C/Ps, the vessels were not made
eligible in the American Fisheries Act deal and deercould not participate in the fixed

41 Note that the fishery had beea-managed already before the AFA, through the NB&tific Fisheries Council.

42 Cf. Amendment 84a to the Fishery Management PlaGfoundfish of the Bering Sea and Aleutian Islandsagement Area, October
2005.

43 Even in the inshore sector with its more precarimaisnce between harvesters and processors tieensiiss worked out so far, with the
successful forming of coops each year. The lasterot a matter of course, due to an AFA requirenf®ecttion 210) that cooperatives may
form only if an annual contract is signed by thenerg of 80% or more of the qualified catcher vestet delivered the majority of their

pollock for processing to the particular procesadhe prior year.

44 Though there are probably other factors that isljiko have contributed to this positive record;tsas the comparative ‘simplicity’ of
the pollock fishery as a single species fishery amelthat is relatively clean with regard to bybatc

45 sych confusion may be caused by frequent change®as$ that are closed (ca. twice a week) anceipective timelines.
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allocation system: ‘The line is always drawn somergh as a PCC member summed up. It
was drawn right above the level of the two boatsa backroom decision process which the
non-eligible companies contest still today.

More generally, the Pollock cooperatives’ new wealt felt or feared to go along with
increased political power, both within the insitibmal structure of the North Pacific
Management Council and in Congress. While the Cibimformally the prime institution for
Alaska fisheries management decisions, by addmgsSongress the Pollock industry had
gone ‘forum shopping’ to assert their interestmother forum. This precedent has since been
repeated by other industry groups — a move whidéltitso gradually undermine the Council’s
authority and devalue its co-management approalso, Aess well-off fishing industries feel
compelled to equally invest into lobbying activitien Washington D.C. Tight relations
between the pollock industry and senior US Sen&tevens (R-AK), his son (former State
senator and former Alaska Fisheries Marketing Bd&zndirman Ben Stevens), and one of his
former office aids have in the meantime sparked aun® of political corruption and
conflicting interest, resulting in a number of FBVestigationgt6

When it comes to non-industry stakeholders, we feitius on environmental organisations.
Typically, these groups have not strongly commeptethe American Fisheries Act, being ‘a
lot more engaged in how much fish should be taked, how and where it should be taken,
thanby whomit should be taker?/ In this vein, they have not taken any action agfaiihe
cooperatives as such, though a range of aspegsllotk management have been protested
against, including through legal challeng&s§Vith the expansion of rights-based management
in the fisheries off Alaska, there was however satiseussion of cooperatives and ITQs
among the NGOs. A split exists between those #jatt exclusive rights to a common pool
resource versus those that consider rationalisadioteast as a means to reduce fishing
capacity. Opponents of rationalisation, howeveguarthat the latter is typically linked to the
consolidation of fleets by a few corporations, whagain tends to promote a short-term profit
orientation that is at odds with eco-system and rmamty concerns. With regard to the
pollock industry in a wider perspective, a numblemarine conservation NGOs oppose large-
scale industrial fishing for which the Bering Seallgck fleet stands as a stark example
(Stump/Hocevar/Baumann/Marz 2006: 36-39). Theyorsg harvest levels as unsustainable
consideringdeclines in pollock abundance in several stockpletien in outlying population
centres, poor recruitment levels in recent yeassega and draw attention to the resulting effects on
the food web (ibid). They also point to bycatchdisvwhich in absolute terms are striking
(AMCC 20049; and to the not insignificant bottom-impact thate mid-water trawlers have.

In 1998, to get across their message, Greenpea® nmn-violent action to prevent the
trawler fleet from leaving Seattle for Alaska. Fietmore, some organisations are concerned
that the substantial research funds which the pblindustry donates might indirectly affect
fisheries management, among others by neglectisgareh on species without commercial

46 Cf. Maurer (2005, 2006), Metcalfe (2006), Wolfe @Z(.
47 \nterview with representative of environmental N@&Orking on Alaska fisheries.

48 Most notably, this concerned the protection ofI8tedea lions (Greenpeace v. National Marine FiskeBervice, April 1998 - March
2003, cf. McBeath 2004) and the adequacy of Essdfishing Habitat provisions and Environmentalésssnents in fishery management
plan amendments (American Oceans Campaign et. Bhlgy et al.). On grounds of ecological conceamsNGO network had also
launched an objection procedure in the Marine Stastap Council (MSC) certification process of th8A (and GOA) pollock fisheries.
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significance. More generally, the NGOs are worragabut conflicts of interest in the co-
management structure of the Coufftiand demand a better representation of non-fishing
public interests and native Alaskan communities it$ voting positions (cf.
Eagle/Newkirk/Thompson 2003).

5 Conclusions

We analysed two rather different innovative manag@megimes implemented in Alaska —

the tier system as a harvest control rule, andPtiilock cooperatives as a mixture between a
rights based management and self-governance system.

The study of the tier system revealed that itsngfifes lie in the fact that harvest rates are
relatively precautionary, that the system is trangpt and is used for bycatch regulations,
too. The tier system is based on the fundamensainagtion that it is impossible to develop

fisheries without data. Its weaknesses are thdaisahe system is not linked to ecosystem
considerations; tier 5 may not be precautionary; that the proxies for Fmsy are contested.

The case study of cooperatives in the Bering Sdlagkofishery showed that in terms of
biological robustness of the regime has its metlisugh to a large extent the relatively
favourable condition of the BSAI pollock stocksaaused by cautious measures of public
fisheries management — the absolute TAC cap, aogiraf by-catch against the by-catch
species’ TACs, an extensive observer programmeamoe a few. The most significant value-
added in biological terms of the coops hence letheir self-managed by-catch reduction
programme. Whether the industry will in future be aupportive of precautionary
management as they presently claim to be, migherttpn the then abundance of the stocks
and the related profit margins in the fishery. émnts of economic performance, the stable
allocations and quota share system of the coopestiave undoubtedly created efficiency
gains, mostly but not exclusively with regard togessing, which result from the slower pace
of fishing. The gains seem to be distributed shghinequally among the three sectors
(catcher/processor, motherships, inshore catchssel®. In terms of management costs,
introduction of the coop system has shifted soméhefpreviously public costs of pollock
management to the private sector, without actuzlysing too much added costs altogether.
Some of these effects have been caused by a spee#ign of the AFA and the coops, rather
than by introduction of cooperative harvesting ger The overall benefits in terms of
efficiency and public management costs and the higleptance of the coop system by the
coop members themselves are somewhat counterbdldnyca certain distrust, partly even
sense of disenfranchisement, of industry and ndostry stakeholders that are not coop
participants. The experience of the Pollock codperasystem seems to reflect some of the
experience made with ITQs both in Alaska and elsgeihsocial acceptance might be most
difficult to accommodate.

49 gor example, Section 302 (j) of the Magnuson-Stesset exempts voting members of fisheries managéeremncils from specific
conflict-of-interest provisions.
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6 Best practices guidelines

6.1  Participation

Fisheries management should involve stakeholdeeglthressing management issues and in
evaluating management decisions. Although this &yime consuming, involvement can
improve the communication between the differenttipar which again can improve
acceptance of the different views. Involvement rnmagrove the quality of the management
decisions as more aspects are brought to the thhlelvement will trigger negotiations,
which can result in innovative solutions. From thierviews carried out in connection with
the Alaska fisheries, there seemed to be a mutusti hetween the industry, managers and the
scientists within the North Pacific Fisheries Mamagnt Council. The environmental
organisations had less trust in the council andbther parties, but they were not represented
in the council.

6.2  Monitoring, Control and Surveillance

In a fishery, the surveillance and enforcement khbe adequate to avoid cheating. This will
provide fairness to fair players, and the marireoueces will be better managed. In addition,
fishing vessels in IFQ systems should have goo@rebs coverage on board. This avoids
cheating and provides fairness to fair players.sTimakes it easier to manage bycatch
problems and other potential ecosystem considea(idamage of bottom habitat, undersized
fish etc). Sustainability labelling will be easiand the fish may get a higher value on the
market.

6.3 Harvest control rules
Legal decisions on HCR

The management objectives concerning the biologesurces and the basic ideas of a HCR
should be decided by law in order to avoid negamimabn the TAC thus ensuring sustainable
fisheries. There will always be room for negotiaidecosystem concerns, data, models etc.),
but there should be drawn some kind of border foatizcan be negotiated.

It is also advisable to decide on HCR for non-hste@ species and criteria for developing a
new fishery. It allows for precaution when devefrapia new fishery to avoid a depletion of
the stock.

Ecosystem based caps

A cap for total catches should be set in a defieedsystem. This creates a buffer against
uncertainty if the cap is set at a level so thatshm of single stock sustainable harvesting hits
the cap once in a while. If there is a cap forltptay species and for total predator species it
takes one ecosystem consideration into accountigétnprey for predators.
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By catch quotas

Total bycatch quotas for each species should heasdtthe fisheries taking Bycatch should
be stopped when this quota is taken. (This requbservers on the fishing vessels to avoid
cheating). Bycatch is a problem in many fisherigss is an incentive to learn to deal with

the problem. In the European fisheries, it is diffi to tell whether the fishermen are able to
avoid bycatch species or not, and there is no gtimeentive to solve the Bycatch problem.

6.4  When rationalizing a fishery (dividing quota righjs
Identification of sectors

Collect information on characteristics of the fishe to be rationalized. Different fisheries
need different solutions. The Alaska fisheries hegeeral rationalization programs that are
very different

Setting of objectives

Consider socio-political objectives, establish camity rights etc. In order to take care of
social aspects to strengthen the community econsatyal welfare, etc.

Initial allocation of rights

Start with the simplest fishery to collect expedes before the difficult ones. Simple fisheries
are those where the same gear type is used, the §aguies caught, similar vessels used and
similar interests held.

Subjects to allocation

Give rights not only to vessel owners, but alsdhi captains and the crew. This allocation
increases legitimacy and acceptance to the proCessequently, power is not concentrated
on a few hands or a few geographical locationss Ppnactice depends on available data. In
Alaska there was a problem with collecting datahanv much the crew (other than the
captains) had worked on a fishing vessel.

Openness of the process

There should be an open process when the critridifferent rights are decided. The aim is
to increase the legitimacy and acceptance of thegss. The rationalization of the pollock
fishery in Alaska was based on the amount of pkllcgught in a certain year. One of the
involved parts felt this very unfair and claimedtlhey weren’t allowed their say.

Micromanagement
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Create incentives so that the participants in thleefies will take over some of the micro-
management of the fishery. This allows saving adstration costs for the government. The
industry may be forced to cooperate and come ulp witovative solutions to solve common
problems. The pollock coops hired Sea State, whielmages the bycatch of the fleet by
closures of areas. This is more efficient that vihatmanagement administration was able to
do.

Fleet changes

Make sure that the resulting fleet after a ratimadion can afford to solve problems that
eventually will come up, like lower stock levelsdaecosystem concerns that will affect the
way the fleet is operating. There is a lot of c@pit the pollock coops, so that they have been
able to adjust to changes. Otherwise, the fleet ma#yer economically, or ecosystem
concerns may not be resolved.

Buy-out programmes

Make sure there is an adequate buy-out prograheresupported by the remaining fleet or by
the government. This increases acceptability ofpttegram and gives compensation to those
who have to leave the fisheries.
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ABC
ADF&G
AFA
AFSC
Al

BS
BSAI
CDQs
EAI
EEZ
FMP
GHL
GAO
GOA
HCR
HSCC
ITQs
MSA
NPMC
NMFS
NOAA
OFL
oYy
PCC
TAC
TALFF

Acronyms List

Acceptable Biological Catch
Department of Fish and Game
American Fisheries Act

Alaska Fishery Science Center

Aleutian Islands

Bering Sea

Bering Sea/Aleutian Islands

Community Development Quotas
Eastern Aleutian Islands

Exclusive Economic Zone

Fishery Management Plan

Guideline Harvest Level

United States General Accounting Office
Gulf of Alaska

Harvest Control Rule

High Seas Catchers Cooperative
Individual Transferable Quotas
Magnuson-Stevens Fishery Conservation andagement Act of 1976
North Pacific Management Council
National Marine Fisheries Service
National Oceanic and Atmospheric Administoati
Overfishing level

Optimum Yield

Pollock Conservation Cooperative

Total Allowable Catch

Total Allowable Level of Foreign Fishing
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Appendix

The OFL Tier System(NPFMC, 2006)
Tiers used to determine ABC and OFL for BSAT groundfish stocks,

(1) Information available: Reliable point estimates of B and B,
and reliable pdf of Fypy.
lal  Stock staties; BBy |
Fopy = m,, the arithmetic mean of the pdf
F e 5 mg, the harmonic mean of the pdf
if)  Seock stoties; a < BT < 1
Fopg =y = (BB - (1 - a)
Foye somy 5 (BB g - a1 = a)
dop Seck st Mﬂf L
Fop =0
Fge=0
{2 Information available: Reliable point estimates of B, By,
Fugr . Fronis and P,
2a)  Seock status; BBygy= 1
Fon= Faa * Fn/Fa)
Foe < Fipy
2b) Stock states; o< BBy < |
Fop = Finy = (FapndFagd = (BB e = a){1 = )
Fae = Fipy = (BBygy - a1 - a)
) Seock status: BB, < a

(3 Information avatlable: Reliable point estimates of B, B,

Fignge and Fuy.

Ja)  Seock staties; BB > 1

Fors = Fum
Fge £F o
3b)  Swock states: a<BB 1
Faps ™ Fian = (BB ygu - a¥ (1 - a)
Fae 5 Fgy = (B/B o = a)(1 - 2)
Je) Stock states; BB < a
Fop =0
Fac=0
) Information avatlable: Reliable point estimates of B, Fop,
and F g,
Fops = Fo
o £ F gy
3} Information available: Reliable point estimates of B and
natural moriality rate A,
Fop =M
Foape s0.75= M
(& Information available: Reliable catch history from 978

thecugh 1995,

OFL= e average catch from 1978 drouglh 1008, unless
an alternative value is established by the S5C on the
hasiz of the best available scientific information

ABC < 0.73 = QFL
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1 Introduction

1.1  Purpose and Methodology of the Case Study

This case study is part of the Comparative Evadaatiof Innovative Solutions in European

Fisheries Management (CEVIS) Project. The last diezahave witnessed the rise of
innovative fisheries management systems which Hzeen proposed as alternatives for
traditional command & control regimes. These inel@wide range of alternatives such as
participatory governance, rights based approack#sst controls and various kinds of

decision rule systems. The purpose of the CEVIgeptovas to evaluate these alternative
approaches for their usefulness in European fiskananagement. We made visits to four
places outside of Europe, that A) have fisheriesilar to Europe’s, B) have implemented

innovations that contain various degrees of paaiiry governance, rights-based, effort-
control and decision-rule based systems. Theseplaere Alaska, Maritime Canada, Iceland
and New Zealand.

This chapter reports on our visit to the provinédNova Scotia in Canada. We focussed our
inquiries mainly on the management of the inshooeiigd fish fishery but also included other

fisheries in our discussions about how the Canadweere structuring their fisheries science
institutions. This area attracted us because adragkinds of innovations, the main one being
the different ways they combine a rights-based mament system built on individual quotas
will participatory governance. We began our invgaiion with a literature review on fisheries

management in Nova Scotia and then followed upeloréary of 2007 with a two week study

tour during which we interviewed 20 people: fiveshieries scientists, five fishers, five

managers and five “others”. The latter categoryuithed two conservationists, an academic
expert in Nova Scotia fisheries, a council memlmerifishing village, and a woman who

heads a society working to bring together scientsid fishers.

A literature review and a study tour do not creatperts in Nova Scotian fisheries. Our job
was to learn about what was happening in Nova &edtile keeping our own problems here
in Europe in mind. We were looking for experieneasl lessons we could take back with us,
and new ideas that might create an “Ah Ha!” experehelping us to look at management
issues in a new way. The following report considtfour main sections. We begin with some
brief background material on groundfish managenreiova Scotia. Section 2 discusses the
recent history and outcomes of rights-based manegemvith a particular focus on the
inshore mobile gear fishery. Sections 3 and 4 famugwo different innovations under the
general category of participatory governance. ac looks at the local fisheries co-
management initiatives called Community Manageniodrds (CMB). Here we discuss in
particular a combination of innovations that werfdwery interesting: one of the CMBs has
created, in effect, its own transferable rightsdoasystem. Section 4 looks at some of the
advances the Canadians have been making in pattamnpin the scientific and decisional
aspects of fisheries management.

We conclude with a discussion of the implicatioriswhat we learned for Europe. This
includes some hypotheses about what kinds of thimgght work well in particular
circumstances and some “best practices”, meaniegsidve found in Canada that we feel
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might be particularly useful in Europe.

2 Background to the Case Study Innovations

2.1  Changes from Round Fish to Invertebrate Fisheries

The state of fisheries in Atlantic Canada is stdky much a result of the collapse of the
Northern Cod stock and the depletion of most ogieundfish stocks in the late eighties and
early nineties. In the early 1980's, Canadian estaf Atlantic groundfish peaked at 775,000
tonnes, gradually declining to 688,000 tonnes b§81I his decline then continued rapidly,
dropping to 418,000 tonnes in 1992, and to 250t6860es in 1993. The 10 principal cod and
flatfish stocks went from 500,000 tonnes in 1988ldéss than 100,000 tonnes in 1993
(http://www.dfo-mpo.gc.ca/communic/statistics/conmam/landings/sum_e.htm). This
means a decline in catch of 90 percent in five gieldollowing the collapse and a subsequent
moratorium imposed on commercial fishing for cod#92, industry restructuring and social
dislocation in coastal communities across the Aitanoast led to approximately 40 000
persons out of work (Harris, 1995, cited in PA603).

Extensive literature exists about the causes ofctiilapse, evidencing human errors rather
than environmental causes. Sinclair et al. (199%newledged that failure to meet the
objectives was due to deficiencies in the grouhdfnagement system as a whole, rather
than to problems with any particular comporfer@verfishing and juvenile discarding are
considered as the main factors (Hutchings and My&84; Myers et al., 1997), but errors in
stock assessment assumptions and over optimisgcdsts leading to unsustainable TACs
have also been advocated as a major reason ofotlapse (Walters and Maguire, 1996,
Shelton and Lilly, 2000).

Post-moratorium analyses have also underlineddleeof over optimistic scientific advice in
management. Rice et al. (2003) stated that thereddechanges in productivity made the
projections of recovery time severely overly opstit, which consequences are more
grievous and lasting than the costs of being ovpdsgsimistic, because re-opening criteria
were based on erroneous assumptions on productviglight improvement was observed in
the late nineties, leading to partial reopeninghef fisheries. As a consequence, the recovery
process reversed and main Atlantic stocks weresdl@gain in all areas between Labrador
and Gulf of St Lawrence.

More than a decade after the collapse and the orarat, most groundfish stocks have failed
to recover at predicted rates, and are still ay Y@w biomass levels, for the whole Canada
Atlantic. Shelton et al (2006) indicate that recpraductivity in ground fish is much lower
than before, due to increased natural mortalitgrekesed body growth, and in a few cases,
reduced recruitment rates. Continued fishing irec#d and bycatch fisheries is also an
important factor, and fishing mortality is furthéglaying recovery.

Although the collapse was not as severe in thei&€aindy area, and thus no moratorium is

currently in force, groundfish stocks in areas 4Wd &X are still in poor state with low
productivity. Most of the groundfish fishery is fodi in areas 4X and 5 between Halifax,
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Nova Scotia and the Canada-U.S. boundary and irB#lyeof Fundy. This means that it is
shared between the provinces of Nova Scotia and Brenswick, with the Nova Scotia fleet
being much the larger of the two. There were 9&va groundfish licences in 2003, over
700 of these were fixed gear vessels. Approximad&p00t of groundfish were landed in
2003 with a value of about $90 million (DFO 2004a).

Invertebrate fisheries, on the other hand, haverecincreasingly important. Frank et al.
(2005) argue that the Scotia Shelf ecosystem hasriexced atfophic cascadéedriven by
what they describe as theiftual eliminatiori (2005: 1621) of the structural influence of
commercial fish species on the ecosystem. Onetrneagla marked increase in the abundance
of small pelagic fish and benthic macroinvertelgatéccording to the Nova Scotian
government the landed value of invertebrate figsein 2004 was $ 596 million or 80% of the
overall landed value from all species. The majarcggs include lobster, snow crab, shrimp
and scallopsttp://www.gov.ns.ca/fish/marine/sectors/invertshtThe value of fish landed
in Nova Scotia reached $701 million in 1987 andntldeclined to $482 million in 1997,
however landed values in 1997 were double what there in 1970. The reason for this is
increased landings of high value invertebrate ggeCharles et al. 2001).

One main characteristic for these stocks is thattthditional VPA-based methods used for
fish cannot be applied to the stock assessmentuch species, both because the age
determination is almost impossible and becauseittie-series are not long enough to apply
the methods. As a consequence, more ad-hoc metredssed, mostly on a case-by-case
basis.

2.1.1 Institutional Changes in Canadian and Nova Scotiafrisheries Management.

In addition to, and to some degree in responsth#&ecological changes major changes took
place in the early 1990s in the way that Nova @cofisheries are managed. These changes
are interrelated and driven by a complex mixturenahagement ideology, the changes in the
fishery, and bureaucratic imperatives.

One major change was an accelerated shift to quatzagement through individual quotas
based on historical participation in the fishendividual quotas (1Qs) and, indeed, individual
transferable quotas (ITQs) had existed in Canadadme time. More than half of Atlantic
Canada’s fisheries have some sort of fishing raghdrivilege within a quota system. The Bay
of Fundy herring seine fishery had IQs boat quita$976 and became an ITQ system in
1983. The offshore ground fishery got Enterpriséo@dtions, essentially 1TQs, in 1982
(Apostle et al. 2002). Our discussion here focuseswvo fleets, both of which are based on
an individual quota system but structured veryeddhtly. The inshore (< 65’) mobile ground
fish fishery currently managed under an ITQ systéhe inshore (< 45) fixed gear fishery,
which uses long lines, gillnets and hand linesnaaged through community quotas based
on the aggregations of individual quotas. The chamgs a very difficult one, involving open
public protests and demonstrations as well as derable private anguish.

A second major institutional change in Nova Scdisheries management was severe
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cutbacks in the budget of the Department of Figlseand Oceans (DFO). In the period
leading up to 1999, DFO’s budget was cut by a third they lost a quarter of their staff. The
scientific resources have been shifted to inclutteeroareas besides fisheries but industry
initiatives have been filling the gap (Land andpBinson 2000). Sinclair et al. (1999) argue
that the shift toward co-management was strongéted to a shift in government philosophy
towards user fees and cost cutting. Managements costre broadly transferred from
government to industry including monitoring and vailtance functions, day-to-day
management of the quota system as well as smaljghsuch as DFO no longer paying
stakeholders’ travel and per diem for meetings.

The third major change, which followed directlyrfrdhe introduction of the individual quota
approach was the development of an effective mongesystem. The heart of the system is a
privatized “hail in hail out” monitoring system fdish landings. The IQ Committee, which
was charged with the developing the 1Q system eaxcrieed in detail below, and the
Groundfish Advisory Committee cooperated with DROsetting up the monitoring system
(Apostle et al. 2002). DFO started to put togetheommercial catch monitoring system in
the fall of 1990. Their key objective was to deyeb system such that one could not move
fish from the wharf until it had been weighed aedarded, an important point of this being
that the truckers were responsible for the contehttheir vehicles. In June of 1992 they
created a user-pay system based on a percentéiye lahdings. DFO was still paying a share
of this because non-ITQ species were involved. Mioaitoring system moved to a fee-for-
service approach in 1993 because it faced a fiahmreisis as a result of quota cutbacks
(Apostle et al. 2002). In the fall of 1992 quotathacks created financial pressures on the
system and some people, especially in eastern NBowta, did not pay their share. In 1996 a
new company took over and instituted an “arms-lemgte” meaning that the fishing industry
now had nothing to do with running the monitorirygtem (Apostle et al. 2002).

In the current system independent companies calectlata based on a contract they make
with the individual fisher. This is a requiremeat the fishing license. This kind of system is
now ubiquitous across Atlantic Canada. Thirty fisempanies take care of all the data
collection, including an electronic log book systélrhe role of DFO is policing the system to
ensure full compliance but not to be involved disecThere is also a required observer
program for larger boats, who must contract with tbservers directly. Finally there are
obligations for satellite tracking with the industbearing the costs for installation and
transmission. Comments by some of our respondamdgated that the fact that the
government is not actually carrying out the momitgy it was being done byhbrmal peoplé
hired from the fishing communities by the privaget®r seemed to increase the legitimacy of
the system.

A fourth change is the evolution of the legal frawek for fisheries management that
occurred for the whole of Canada. Canada's oridtisdieries Act was passed in 1868 and it
still gives the government the basic power to magulations for the proper management
and control of seacoast and inland fisheti@daward et al. 2005 p17). In response to the cod
crisis, the 1996 Oceans Act gave DFO the role &fgrating the activities of marine agencies
operating at the federal, provincial, territoriahdalocal levels. The Oceans Act ian"
extraordinary piece of legislatiGn(Haward et al. 2005 pl7) that commits Canada to
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integrated, ecosystem-based precautionary managemenOceans Act expands the role of
DFO to integrate all ocean use activities and usatker than simply fisheries only.

Emerging pressures from the international commumtiuding FAO Code of Conduct, have

lead DFO to develop Objectives-based Fishery Mamagé (OBFM) which provides a broad

operational framework for addressing ecosystem @edautionary considerations. A key
part of this has been the development of Integr&istiery Management Plans (IFMP) as
operational tools for achieving consistency in ng@maent processes since 1995 (Auditor
General 1999, cited in Potts, 2003). These arelatgy instruments that set the basis for
licensing and regulatory requirements. Finally, 8gecies at Risk Act came into force in
2003 and has increased the focus on bycatch spéciess evolved into a very restrictive

law-driven constraint on fisheries management.

Finally, the last major institutional change in th@ckground of this case study is a general
move towards a more participatory approach to fissemanagement, albeit a participatory
approach firmly under the control of DFO. Both bé tfleets we examine closely below have
their own industry advisory committee. The commumiianagement boards, examined at
length below, are perhaps the most ambitious exanagbl a participatory approach to
management.

Another aspect of this is the Fisheries Resources@wation Council (FRCC). This is a
stakeholder body with diverse stakeholder memberitit considers a wide range of issues.
The main focus, however, is on conservation. Th€ ERs charged with preparing formal
recommendations to the Minister. This body has libeyugh a considerable evolution since
its formation. It has become a more open and paatiory as indicated by both the number
and kinds of spokespeople and it has become a fdourthe open discussion of scientific
issues (Sinclair et al. 1999). The FRCC and its nolscience are discussed below in Section
4.4.2.

The history of the introduction of rights-based mgement through the IQ Committee, which
later became the ITQ Committee, is a good examipteeoproblems and possibilities in this
more participatory ethos. The Committee was salette DFO but only after a survey
indicated that fishers, and especially the proassswanted this approach rather than
selection through communities. Sixty percent vdtedhis approach and DFO agreed to this
scheme while expressing reluctance. The systenoti| rco-operative management scheme
but was based on DFO wanting to make a clearemdisin between conservation and
allocation and this was a means of transferring es@htocation decisions (Apostle et al.
2002). The 1Q Committee process worked well intlyné was a fairly homogeneous group,
especially in comparison to the old Groundfish Advy meetings where offshore, mobile
and fixed gear reps could not get along. Therealss some external hostility (death threats)
that the authors believe helped increase the ialtéegitimacy The ITQ Committee also has
real roots in the community and this has limited itleological assertion of property rights
(Apostle et al. 2002).
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3 The Right-based System

3.1 A Brief History of the innovation

When the decision was made to introduce an ITQesysthe inshore mobile fleet had the
biggest capacity problem in the Scotia-Fundy reglbnvas four times the size required to
harvest its quota at the target fishing mortaldter(F0.1) (Liew 2001). Stock decline in the
late 80s led to early closures especially in 1988 these closures were the immediate
catalyst for the Minister of Fisheries and Oceatdion to get an Order-in-Council to create
IQs. This decision set aside for later the issudrafsferability and the issue of initial
allocations (Apostle et al. 2002).

Quota allocation began in February 1990 with a WaylGroup of representatives from the
catching sector and the ground fish industry assiocis, provincial governments, and DFO.
The Working Group was charged with identifying te®cks to include, the operational
guidelines including that sharing and appeal systmd monitoring. The Working Group met
with fishing communities in the summer of 1990 &plain the programme and hear the
views of licence holders. Later in the fall theseetings began to also include discussions of
transferability options, limits on quota accumuwatiand the overall duration of the
programme. The programme began on 1 January 1984 @001).

Further modifications were carried out by an 1Q sigement Committee, which was created
in late 1991, and later became the ITQ Managememrittee. They quickly made some

major changes such as making the 1Q system permanenallow permanent transfer, thus
creating a true ITQ system. They also expandeadybtem to include Georges Bank cod and
haddock. Working with DFO they designed the sei&ficed dockside monitoring system

described in the previous section (Apostle et @02). During the summer of 1992 the DFO
adopted these recommended changes and also restbghi& decision-making authority of

the IQ Committee (Apostle et al. 2002).

Vessel owners were given the option of joining h® system, fishing under a competitive
quota reserved for fixed gears, or joining a "gahst’ category that would also fish under a
competitive quota. Of the 455 eligible vessels 8B6se to remain in the ITQ system. The
325 dropped to 213 in three years and estimatdgedtirn of the century were in the range of
100 give or take 20 (Apostle et al. 2002).

McCay et al. (1996) compare the ITQ systems in @arfar groundfish and in the USA for
surf clams and ocean quahogs. The SCOQ systemeiaged for years because of struggles
between independent and vertically integrated firiiee IQ committee in Nova Scotia came
to a decision on how to set up the system and rabieations in less than a year. The use of
history in SCOQ was a source of delay becausemfsations of cheating by the larger firms.
There was less concentration in Nova Scotia. Thgei®f stratification was important but so
were differences in process, in Canada it was ot by one agency that did not have to
convince any co-management type body similar toWleRegional Management Council
(Apostle et al. 2002).
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In 1993 the Fisheries Resource Conservation CoyREICC) was created. It was the first
formal role for the industry in advising the mimist Soon after its creation the FRCC
recommended a mid-year quota cutback. This raisedigsue of the durability of fishing
rights in a new way as ITQ holders were faced widse cutbacks. Fears emerged in respect
to both the legitimacy and the stability of thetseys. If they could not have a guarantee that
the quota would not be cut in the middle of theryds&n it was really no different from a
competitive fishery - there would be a race to fighthe quota before the cutbacks were
announced (Apostle et al. 2002).

In 1994 serious consideration was given by the T@mmittee for allowing quota to be
pooled by up to 20 licenses which would allow tiieup to further rationalize their fishing.
This would substantially benefit processors anddaiquota holders, but would be open to,
and benefit, smaller holders as well. DFO was stpf@obecause the paperwork in handling
transfers would be reduced as it would be an iatemmatter for the pools. Lawyers at the
Justice Department, however, pointed out that ightinot be possible to enforce an
individual stopping fishing after the pool quotasaexhausted and they also felt it would be
difficult to enforce penalties against a pool tbhaerran its quota. The ITQ Committee then
dropped the idea (Apostle et al. 2002).

After this point the structure of the ITQ systenm fbe inshore mobile fleet itself seems to
have stabilized and the main issues are treatedtded. This does not mean that there are no
serious controversies in the fishery. Perhaps kg current issue is that of “trust
agreements” discussed below. These agreements saiseus challenges to the fleet
separation policy that severely restricts the fiemsf quota between the main fleets as well as
to the policy of requiring fishers to be owner agers.

3.2  Structure of the individual access rights

3.21 Core Fishers

Since 1976, the overall fishing for all species basn limited through a licensing system. On
the order of 2400 fixed gear licences exist, foaraple, of which about 385 are actually
fishing. To acquire a license you have to be atfale fisher but the definition of full time
fisher varies. The ownership of fishing quotahiing licenses and the basic access rights are
technically separate issues in the Nova Scotiaomeski< 65’) fleet because being a “core
fisher” and a license are not the same thing. Tas of the core fisher was created in 1996
and included 700 individuals identified in the nmigheties as being, as one manager put it in
an interview, a bona fide professional fisherThe official definition (DFO 1996) readsA*
Core Enterprise means a fishing unit composed b$leer (head of enterprise), registered
vessel(s) and the licences he holds, and whichbleas designated as such in 1996 under
approved criterid. The criteria are that the fisher mu&a) be the head of an enterprise; (b)
hold key licences (or, for some Scotia-Fundy fishar vessel-based licence); (c) have an
attachment to the fishery; and (d) be dependertherfishery. Our DFO respondent told us
that what they wereréally deciding was who was really dependent onitldeistry and who
was dabbling at it The core designation is not necessarily the stmreg as a full-time
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fisher but the fishers who were prevented from beng core were the ones who DFO

judged were not active enough. Non-core fisherevedlowed to keep the licenses they had,
but when they die the license dies with them. Aeytified professional fisher can become

core by buying in an existing core. However, iishér transfers between national regions he
cannot take it with him, he gets rid of what he hase and enters their fishery according to
their rules.

3.2.2 Fleets and Quota Allocation

In Nova Scotia ground fish are allocated to indixabfleets as shown in Table 1. There is an
attempt to make these “sharing arrangements” allestas possible. The Groundfish
Management Plan shown in the table covered twosyd¢he subsequent one covered five.
However, shifts or swaps of quota between fleeige htake place but they are considered
extraordinary actions.

Table 1. Nova Scotia Groundfish Fleets and theliogdtions — 2000

Gear Fleet ManagemelLtActive Cod Haddock Pollock
System licences | Allocation in | Allocation in | Allocation in
Percentage | Percentage | Percentage
< 45" Community 883* 55 25 28
Fixed

45" - 65" ITQ 20 5 4 1

> 65" ITQ 11 1 1 0
Mobile < 65" ITQ 131 32 56 23
65"+ EA (ITQ) 35 7 13 49

Figures are taken from the Scotia-Fundy Groundiigbgrated Management Plan 2000-2002 (DFO 20p0).
*Includes 47 active licenses in New Brunswick

The management “systems” in fact are built aroureé quota allocations. Each fleet has a
system for administering their quota (Table 2). sldtative bodies such as the Fixed Gear
Committee with representatives from each of the @amty Management Boards and the

ITQ Committee that represents the inshore mobdetfexist for each of the fleets. Cross-

sectoral consultative bodies also exist, such asRAPs that address scientific issues (see
Section 4.2.3).

3.2.3 Historical Participation and its Problems

We began our interviews using fairly open-endedstjars to try to get a sense of what our
respondents thought was important before we stakthg about what we were thinking was
important. It was quite striking that the dominanbject in the early part of nearly all of our
interviews was the problems in the early 1990s i introduction of the IQ system and
especially the distribution of the initial 1Qs. Wihieconomic theory might suggest that the
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best way to allocate 1Qs, at least from the pointi@w of society’s overall economic welfare,
would be to auction them to the highest bidderitigal reality has dictated that nearly every
such distribution tries, in some fashion, to repiE the pre-IQ status quo distribution of the
resource. The main technique for this is to base distribution on the *“historical
participation” of individual fishers in the fisheny question.

As is often the case, in Nova Scotia the argumentkty became what “history” one was
going to base the allocation on. IQ systems ar@siimlways introduced in fisheries that have
been under other kinds of management systems lfmrgatime and these other management
systems have partly determined who was going tce htae largest and smallest fishing
“histories”. In the Nova Scotia case is was thevailleng record keeping system in particular
that turned out to be critical. Before 1986 DFO Ragt very sparse records of catches in the
inshore fleet. So most suggestions about whenditystshould begin started at that point.
After that there was any number of ways that hystmuld be defined. It could be an average
percentage over certain years, but which years@usrformed around the years that would
give them the best allocations. A Shelburne fisbeplained how his group wanted a
“straight forward 1986-1993 and nothing els&ut another group was formed to lobby for
1989-1993 years.

Different gear types had kept different kinds ofaiels. In the 1980s there had actually not
been very much control, especially in relation e smaller boats using fixed gears. Hand
lines were particularly hard hit by a lack of red®r One respondent explained that many
people had been more interested in getting unemm@ay benefits than in recording fish
landings. They would ask their friends to put tHeh in the friend’s name so they could get
unemployment:They were cheating the system and cutting thein dlaroats at the same
time”. Whole areas were disadvantaged for technicabrsasA man from the port of Digby
explained that in his area fish for salt processuag not counted, nor was the fish that they
had been selling to the mobile gear fleet.

In the end DFO and the 1Q committee managed tahgeallocations made in a year through
an intense round of meetings and consultation. iAlbvar of accommodations were made, and
formulas were developed for estimating under reedrchtches and distributing them as fairly
as they could be. It was a painful experience shiditseems to play the role of foundational
myth for the current Nova Scotia fisheries managemsgstem. Apostle et al. (2002) offer a
quote from one fisher describing what these mestgre like that seems an apt summary:
Fishers Were looking at the generated numbers and realiiey were going to end up with
60 tonnes of fish, and realizing they were finishedas a really tense, tough, emotional time
and we did that for a year

In the end, however, each fisher had their histbradlocation assigned and this allocation
became the basis for the new management systenth&anobile fleet and the > 45’ fixed
gear fleet it became the basis for the individia@Ds$. For the < 45 fixed gear fleet the
individual allocations were pooled and on that §dabe community quotas were identified
that would be managed by the Community Managemeatds.
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3.3 Impacts of the Rights-based System

3.3.1 Enabling the Transition to a More Sustainable Fishey

A central point that one manager in particular wishho make to us was that people tend to
conflate everything together. The individual quosgstem, the hail-in hail-out monitoring
system, the cutbacks in the overall magnitude efaiota driven by the ecological situation,
and the transferability of the ITQs are lumped tbge and called “the ITQ system”. His
argument was that the huge drops in numbers o¥eadtoats, processing plants and the
geographical concentration of fishing activity (seection 2.3.2) were all going to happen
anyway if you combined massive quota cuts withatife enforcement. People involved in
the fixed gear fishery were seeing large numberdistf plants being closed down and
blaming the ITQ system for this, when in realityias the quota going down and a number of
those plants had been kept alive by black landargkwere no longer viable because of the
new enforcement system. He pointed out that theesthing, at least as far as operational
concentration even if not nearly as much geograbhaoncentration happened under
community management boards where no ITQs werelay. pVhat the ITQ did was
determine the process by which fishing and proogssiapacity was reduced, not the
reduction itself.

Another of our respondents, a commercial fishingre@sentative, supports this view. He
believes that the main reason there was a goodofi@aluctant support at the time was that
people believed it was the only way to avoid chaod mass bankruptcies. While he is
basically critical of the ITQ system he admits thsre“are a hundred stories”of fishers
consolidate appropriately with money changing haamt$ people not losing their houses. He
suggests that as a mechanism to reduced capaeityf @ is a good mechanism because it
allows fair trading and real value to transfer. Aamager suggested to us that the central
question that ITQs pose for fishers is what thegllyewvant to do with their business. They
can decide to have the groundfish be a supplencenthtit they are doing with lobster or
harpooning or do they want to fish for groundfisiti time. The sentiment was echoed by
many of our respondents, both fishers and managetshoth strong supporters of the ITQ
idea and those who had many reservations abdut tihe late 1980s and early 1990s fishing
capacity in Nova Scotia had to be reduced and i@ $ystem was the fairest and least
painful system for accomplishing that goal.

The process is not over. The smaller and lessiefioperations continue to be marginalized.
The price of fishing has gone up. Global compatii®intense. More and more of the costs of
management have been placed on the industry. DF€gigring increased monitoring and
observer coverage. Other government agencies atBngoupressure on fishers for
“professionalization” meaning more training anduiegd certifications, greater investments
in safety precautions, workmen's compensation, iaadrance. Meanwhile the groundfish
resource is still very small by historical standard

3.3.2 Geographical and Organizational Concentration

48



The creation of the Nova Scotia ITQ system caselveawily influenced by the fact that the
communities involved were very dependent on fisiiiMgCay et al. 1996). This led to the
requirements that ITQ holders be bona fide fisla@s a rule that no one could own more than
two percent of the total quota (Apostle et al. 20@Bwever, Apostle et al. (2002) conclude
that concentration of ownership has increasedesi®®0 in spite of the provisions to avoid
this. They base this conclusion on interview daith wross-references of estimates as non-
confidential records are not a good indicator beseanf problems identifying true ownership
because of the many routes available for gettiograd ownership limits. Their interview data
identified 19 groups of three or more licenses l&d by a single entity. Within a short
time of after the implementation of the ITQ syste@Greed et al. (1994), found vertical
integration with in the community where they di@ittfield work. Only two or three out of 30
mobile-gear vessels there were not tied to oneheffish plants. They found people who
believed that the ITQ system favoured those withitahand fishing rights rather than those
who work hard at catching fish.

Table 2 summarizes some indicators of concentrafibese data should be read keeping in
mind concentration was very evident in the 1980deéd there is a dip with some measures
going down in the early 90s then back up again §dpcet al. 2002). There has also been a
very clear geographical concentration with a bigpdin the cod landed in eastern and central
Nova Scotia. These areas accounted for 33% ofatidamdings in 1991 but only 4% in 1997
(Apostle et al. 2002). Some of this difference, boer, can be attributed to changes in stock
distribution.

Table 2. Percentage of Landings Going to..

1990 1997
The top 12 fishing vessels 13 28
The top 10 fishing ports 57 73
The top 11 fish buyers 39 60
Abstracted from Apostle et al. 2002 pages 61-63

In their ethnographic investigation of the impactdTQs on the Scotia-Fundy mobile gear
groundfish sector Creed et al. (1994) found sigaiit differences in perceptions of social
power and access to resources between ITQ holaetsnan-holders. One of the social
impacts they found through ethnographic studies tint people in communities with

significant quota became gatekeepers to the fishEngs changed relationships in ways no
one liked, even the gatekeepers themselves. (Apesdl 2002).

Two other policies that are in place to limit orgational and geographical concentration in
Nova Scotia fisheries are the Owner-Operator Pddicg the Fleet Separation Policy. Both
policies are aimed at separating processing anestang (DFO 2004b). Under the owner-
operator provision, licence holders who are regtido using vessels less than 65 feet in
length are required to fish their licences perdgndlhere exist some grandfather provisions
for fishers who had previously designated an dper@ar one or more of their vessels and
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substitute operators are also allowed when circamest prevent a fisher from fishing

personally. One of the key Canadian policies ipeetsto the inshore (< 65) fleet is the 1979
“fleet separation policy” The policy restricted porations from holding any new fishing

licences for inshore vessels, while it did allow fmrporations, including processors, to
maintain licenses held before that time. The flsgiaration policy was in place before the
ITQ system was introduced.

In 2003 DFO produced a “discussion document” (DFID4b) based on interactions with
stakeholders on the subject of fisheries policiesAtlantic Canada. These discussions
uncovered industry views regarding the owner-operand fleet separation policies that were
highly polarized. The problem from the perspectok the inshore fishers was "trust
agreements” which they saw as undermining the fleparation policy. Trust agreements are
a legal agreement which allow a license holdemtereinto an agreement with a third party
which allows them to control the use of the licenHgese consultations found wide concerns
that the trust agreements were eroding the twaiesli There were also proposals to make the
owner-operator and fleet separation policies mégildle without limiting the use of trust
agreements which provoked widespread oppositiohe document argues that DFO might
have the power to prevent the separation of trendie and the benefit if they do so “for
fisheries management reasons” and DFO should hawe#emonstrate this linkage. The
consultations have found opposition to the truseaents is very strong. Many people
believe that DFO should pursue a regulatory salutio reducing or eliminating trust
agreements and this debate is still ongoing.

3.3.3 Retirement and Recruitment

The entry and exit of fishers into the fishery s immportant area of concern among our
respondents in respect to the ITQ system, as vgetha Community Management Boards
discussed below. Several respondents emphasizédTiQa facilitated the retirement of
fishers by providing them with an asset they cad#tl when leaving the business. This, in
fact, was one of the major ideological fault lineslebates over the system. One respondent
who was deeply involved in the Community Managentmards considered a desire to leave
the fishery to be perhaps the main determinate enlple’s attitudes towards ITQs. This
respondent observed that people who are plannikgep on fishing are generally opposed to
the ITQs system because their increased costsghrimking on debt to buy quota would be
greater than their benefits. But those wish to defigshing say yes because it provides a
mechanism for doing this. Another respondent #aad he thought it was more common to
sell a license in order to buy a license in anofiséery than to sell a license in order to retire.

Respondents pointed out, however, that the marketsinall licenses is currently weak.
Transfers in the inshore fishery have traditionadligded to take place between a father and
his son or other relative.But if you look at the papers there are licenses dale
everywherg A young man can become a fisher after two yaarterms of being able to
qualify as a “professional fisher” to buy a licen$@en have to buy a license and it may not
be possible to use the license to secure a loan &dank. The ITQS have not usually been
recognized as assets for the purpose of loan emdlabut very recently court cases have
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suggested that the licenses, i.e., the accessitggiit is an asset in the legal sense. While
ITQs have been argued to be a block to a youngpaegstting into the fishery because of the
cost of quota, but in Nova Scotia licenses for ibQ-species (e.g. lobster or crab) are just as
expensive. With costs of entry as high as they aral the status of these assets being so
unclear, for many young fishers only real choiagythave it to go to the processing plants for
a loan. This then ties the new fisher to that {péanrd is one source of the “trust agreements”
discussed in the previous section. Finally, mamyaNScotia young people are choosing to
going out west drawn by the oil boom in AlbertaisThas implications for both finding future
boat owners and finding adequate crew now.

The transfer of licenses on leaving the fisheryars issue with wide resonance. The

government is easing the very significant capitahg taxes if a license is transferred from a
parent to a child. This was the subject of a laidgbate in the last election. The resulting

legislation allows a tax exemption of 500,000 CADail licence transfers and an additional

500,000 CAD if the transfer is to an immediate lgrmember. This is one area that has been
a particular challenge for the Community Managemigoards, with several respondents

saying that retirement is perhaps the most comesitdisagreement they fact. People with
good catch histories go into a community group, Wwhén the time comes that they want to

sell their license to retire the group assertsroboff the license of the quota attached to it.

3.3.4 Crew

The ITQs have changed some of the shares systesdstu®ugh which crew members are
paid. Owners of larger firms have placed the cdsfTQ on "the top of the lay" in other
words the cost of the quota is considered a coBsloihg and deducted from the crews share
of the catch and not only from the share of the [d®ners (McCay et al. 1996). A
respondent from the industry explained that wikibene inventors in quota are still very
concerned with communities and the quality of btéers are focussed only on maximizing
profit and return to crew members is less today ihavas 20 years agoOhce people started
buying the quotas they had another debt and trerlgsutable ones would shovel that cost on
to the crew members”.

Other factors are at work as well. Changes in s&duirements are one. One respondent who
works in the industry told us that even in the @@generous portion went to the crew because
they took a risk, they had to be skilled and thagl kb manage the trip. But now fishing has
become safer and electronic equipment is redutiadevel of skill required. Another fisher
explained‘there are four of us in our boat. | used to casgven. This is because of the lower
number of fish we have to catch. | used to fishdags hard, but now | can't so | only take
four. The way they are paid is being changed bezgos have no fish to catch and you have
to buy fish before you come then it has to be fuaid

Recruiting crew has become very difficult. The derafirms employing kin have often

chosen not to decrease the crew share. The cre@anada are having to work longer hours
and are very unhappy; in some cases they are miiggan increase in pay (McCay et al.
1996). A manager working with the informal ITQstm in Shelburne (see Section 2.6
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below) told us‘last summer | think the guys started realizingvéis a lot harder to find crew.

If they didn't like who they had they used to slaiter... It is particularly hard to get the
older more experienced people. | don't think theme a lot of young people who want to go
fishing. It is cold hard work. A respondent in the mobile fleet told us that bseathe crew
share has decreased it is not so easy to find faregroundfish now. An important factor here
is that there is that the lobster fishery is payielgtively well. His community has responded
directly to this problem becauséere are still good young people in [his commuyiiit
“The community is built on hard workers ... whaysd together and saved money, they
adapted to the changesThe community has bought some ITQs as a commanityere are,

in fact, more vessels and larger vessels than d¢lfier change. This quota they are buying is
from the other villages in the area that are natrg@anized, another aspect of the geographical
concentration discussed above.

3.3.5 Markets, Quality and Price

One claim that was made during the introductiomhef ITQ system is that it would improve

fish quality because fishers could fish more sloahd time their fishing in relation to the

market. Some evidence exists of increases in quadlite prices gotten by the inshore mobile
sector of cod and haddock, but not pollock, haveveoged with those of the fixed gear fleet
that traditionally got better prices because ohbigguality (Apostle et al. 2002).

Among our respondents, however, even those whoeme supportive of the ITQ system
expressed some disappointment that the improvemeqgtiality and price has not been as
great as they would like. A fisher with a large baad some processing interests explained
that the market is not that well organised in N&eatia. Fish buyers in New York and New
England are the main driver and this has kept danagrices low. He argues that Nova
Scotia is hurt by the lack of vertically integratioreated by the fleet separation and owner-
operator policy. This weakens the ability of Caaadfirms to resist the influence of the
American market and set their own prices. Currefigly from the inshore mobile fleet is sold
with little processing, mainly fresh and whole. Tlagge trawlers are able to process the fish
onboard. For the inshore fleet the ITQs gave stakahd security for the investment. The
prices went a little up but not so much. The maskeicture is such that the reward for quality
is not really worth the investment.

Another respondent from the commercial sector abtieat product quality and prices has not
improved as much as expected. He argued, howéhariite market was constrained by the
small number of large companies in the off-shodrigtry who had blocked attempts to set up
port-based auction markets in Candto a lot of what we do here is controlled by aanti
markets in the US in Portland and New York wheregnwek in unprocessed fish'So while
there is some variability in fish quality in the rket but the price response has not been
enough to generate much change”. A third responskadtthat the ITQ system did not really
help the skippers planning their fisheries and shaprace for the fish because in reality, the
owner decides when to go out when the prices avd,gohatever the weather.
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3.3.6  Fishing Behaviour and Conservation

Evidence for a link between ITQS and stewardshipasreadily evident and what is there
gives mixed signals (Apostle et al. 2002). People becoming more concerned with
enforcement, as protection of their investmentsyTthd decide to adopt a square mesh net.
Creed et al. (1994) also heard reports of increasedpliance, even claims that illegal
landings had almost disappeared. However, somenaysdata suggests that discarding,
dumping and high grading have increased in thefl&€€ (Apostle et al. 2002).

Apostle et al. (2002) analyzed violation statistitee found that ITQ system seems to have
had a strong downward impact on both the numbédatms and the severity of the offences.
They report that the inshore mobile fleet recor@8d violations between 1986 and 1990
before the ITQ system and 74 violations betweenl1®®d 1995. They also did a random
sample of 30 cases, 20 from the first period andrd@® the second, to get an idea of the
kinds of cases being brought. They found a markiéfiérence with the violations in the
earlier period being considerably more seriousdiditéon to being more frequent (Apostle et
al. 2002).

ITQ have raised a couple of questions about thiegctimplications for conservation. An
ITQ is probably perfect in a single-species contaxjued one respondent from the fishing
industry, but bycatch is the Achilles heel of thi€lsystem. In a multi-species context such as
Nova Scotia, bycatch makes an ITQ systermigtitmaré from a business perspective. A
Nova Scotia fisher can be dealing with up to siotguspecies as well as other species with
bycatch restrictions. A fisher has a basket of imgisl of quota and catches more of one
species and less of another. The economic theomydvassume the market would operate and
you would buy or sell this quota. But quite quicklybecomes apparent that it is easier to
discard the fish you have caught than it is to Qugta to cover it. While there are certainly
people on shore who had the quota needed to cbhgeantidental catch, they will be asking
three and four time its market value because timeywkthat the fisher will not be able to catch
the target species without some quota for the biicathis same observation was confirmed
by other respondents from the industry.

ITQs also have an impact on conservation becausg lttk in a particular management

system, including a particular definition of th@dt that attaches to the ITQ. One industry
member, with the agreement of a scientist, expthim@awv they are caught in a situation now
where they are finding that what they thought was stock is really two stocks with a high

degree of mixing. The managers at DR@ar their hair when we say this as they have
already been subdividing and subdividingdt is a downside of an ITQ system that it locks
ecological realities into hard institutional box@ée science is saying that we should split 4X
cod, 4X haddock and pollock. But right now fishersn a quota of 4X cod and there is not
good way to determine if that quota they own isealbtern or all western or should somehow
be divided.

3.4 Conclusion
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The benefit of the ITQ system is that it providesh@chanism for removing capacity from the
fishery that reduced the inevitable disruption ishérs’ lives by providing a transparent
system for the reallocation of value. The ITQs sthed the process by which fishing and
processing capacity was reduced, but were not e engine of the reduction itself. The
main engines were much smaller quotas and thedimttmn of effective enforcement. Most
of the unfairness that was experienced stemmed tinenmitial allocation of individual quota
based on the reconstructed historical participatiather than the system developed for
trading those individual quotas.

The ITQ system in Nova Scotia has had the sameimegmpacts that have emerged in other
areas where such a system has been implementeds lintensified the organizational and
geographical concentration of the industry that Molikely have accompanied capacity
reduction however it was carried out. It has sHifteore of the burden of reducing excess
capacity to crew members than is perhaps fair.nijits to reduce these negative impacts
through the design of the system and closely r@lptdicies have not been very effective and
remain controversial. The impacts of the systentamservation are both unclear and mixed,
but from a legal and institutional perspective #shreduced potentials for adaptive
management by locking ecological realities thathexceither naturally or as a result of
greater scientific understanding — for example daénitions of particular fish stocks - into
hard institutional boxes.

The most interesting aspects of rights-based managein Nova Scotia have emerged in its
interplay with the reforms toward greater partitipa that have taken place, especially in the
form of the Community Management Boards. It ishig subject that we now turn.

4  The Community Management Boards

4.1 A brief history of the innovation

The Community Management Boards (CMB) were formedthe management of small
vessel fixed gear fleet. The Board’s were formethi wake of organized protests focussed
on resistance to the introduction of ITQs. Chadéesal. (2005) suggest that this happened
because the fixed gear fishers did not like whal teaw happening in the inshore mobile
fishery after ITQs were introduced.

Many of these fishers were also lobster fishersarles et al. (2005) describe the lobster
fishery as d'relatively stable core"of multi-gear inshore fishery. In Nova Scotia iogh

fisheries the lobster fishery is strongly placedshsnd there is a long history of local
management going back at least to th8 &éntury (Haward et al. 2005). The fishers were
used to using effort control for lobster and soréhwvas a lot or resistance when DFO
introduced quotas for groundfish in the late 1980 fishers wanted trip limits because they
saw them as more equitable because larger boatstadrfishing earlier in the year and this
gives them what was perceived as an unfair advaniager a competitive quota approach. In
1994 when DFO decided not to enforce the trip Briitere was conflict and the outcome was
the establishment of 18 management units, basicallynties, each having a quota. This in
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turn led to the creation of the Sambro pilot managet board and the subsequent allocation
of the entire fixed gear quota for cod, haddock pokibck into community quotas (Charles et
al. 2005).

The Sambro community, as describe by Loucks (1988% on the cusp between two quota
areas and was competing hard for an area where hlaely had very high historical
participation. They took their complaints to DFOdaronce they established this high
historical participation, began to negotiate wiatld about it. They requested an experiment
with a "community quota" allocation. This was apd in the spring of 1995. They ensured
the plan would be enforced in a democratic way désighing a Fishing Conservation Harvest
Plan that was adopted by fishers through a forrmatractual agreement. The contract shifted
much of the management responsibility from DFChiAssociation.

The fishers understood that they had to demonstuditeompliance if the co-management
approach was going to work. This was the first camity quota in Atlantic Canada and the
first time a group of fishers in Scotia Fundy sigree contract committing themselves to a
specific harvesting regime. It required that thé&g,hfor one percent of the catch, one of the
independent monitoring companies that were involuedhe “hail in hail out” system
originally set up to monitor the ITQ fleets. DFO wd also do random monitoring and if
violations were detected the contract would be ebext.

One of our respondents was a manager who was ewatv these activities from the DFO
side. He explained that DFO had become very friestrarying to develop a single
management plan for everyone. They were continualiyning into problems such as
different lobster seasons, differences in tideg, ama not wanting to start fishing for pollock
until June because they were still fishing for kebsut in danger of losing their quota to
other areas if they waited. DFO started to addifeissby basing management on gear types.
They created a gill net group, a long line groug arhand line group. They had the fishers
choose which group they would belong to and therusesl our data to divide the quota. The
system worked more or less well for different greugpepending on the fishing history
information and other factors. But overall it wad a very satisfactory system.

Then came the Sambro experiment. It was requestéldebcommunity but agreed to readily
by DFO because of dissatisfactions with the geaugrapproach. During the first year the
other groups ran through their quota while Samiaat kight on going through the year. The
shift of responsibility to the group, Loucks (1998)gues, resulted in high community
cohesion. The Sambro community purposely undeedigheir quota by five percent.

The success of this system led to DFO formaliziognimunity quota regions” throughout
Nova Scotia in 1996. After the successful firstrye& our manager respondent described the
events, in fall of 1995, the rest of the groups tggether had their own meeting and invited
people from DFO. Two hundred people came and da&y wanted to try community
management. It was not that easy to arrange. Twere a lot of different opinions and the
county-based groups put fishers together who ditdagoee. At one point DFO arranged for
independent arbitration. Yarmouth and Shelburnegf@mple, wanted to be one big group;
this was not allowed because DFO wanted to avoudngpithe slower fishers from Yarmouth
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in with the high liners from Shelburne. They didt n@ant “piggy backers. Once the
communities finished their negotiations DFO metwiitem and a final decision was made.

The most contentious area was Shelburne Countyhwhiby far the most important area for
fixed gear, nearly half of the fixed gear fishingkeés place there. Sinclair et al. (1999)
describe the complexity of the Shelburne Countyefg, with more than 800 fixed-gear < 45’
licences. They suggest that the fishers were bbsicaeiced to organize. Shelburne County
could not come to an agreement and in the end DB® the divide them into two
management boards, Shelburne A and Shelburne B.affangement continues to this day.

DFO is very satisfied with the division of respdniiies. “The boards do a whole bunch of
things we did before, we have downloaded respditigbi We had very little support before
in trying to manage fisheries, now they can dortbein thing” explained the manager who
had been involved in the process. The boards hevessponsibility for defining entitlements
on how to harvest the assigned allocation (PeaaadkHansen 2000). The communities have
taken a number of approaches, which range frormgettive fishery (by gear type) within
an overall community-quota on a per species b&sian industry-developed and delivered
ITQ initiative.

Enforcement is carried out under the CMBs basetherConservation Harvesting Plans that
are the basis of their contracts with DFO. Withamenunities and/or quota groups it is up to
the participants to develop allocation rules and fitrocess has been extremely divisive in
some communities, and it is creating tensions anfmigrs and groups as quota becomes
associated with fewer individuals. Some licencedbd see themselves being squeezed out of
the fishery. Under an overall competitive quotatfee fixed-gear licence holders, all fishers
could fish until the global quota was reached. Wraemmunity quotas, some groups and/or
individuals are being closed down quickly while@thare distributing their quota throughout
the whole year.

For most of the CMBs the shifting of fishers betwé®ards is not an issue. It is only possible
between the two Shelburne A and B without moving ttifferent county as they are the only

ones who have two boards in one county. Shiftingendnappens within a year. Once a

community quota was created, if people want to mbeéveen boards the board must

approve this decision. They negotiate these thimbps. boards decide if you are taking any

guota with them, so what they take is usually kedjtso the new boards are reluctant to take
them as they come with no or little quota.

The management boards are all operate differerttighwwvas part of the idea of local control.
Charles et al. (2005:8) identify the following cheteristics are shared by all or most
management boards:

1. The boards were established and are run by ligtvesting organizations, and
strive for inclusive decision-making processes.

2. The boards sub-allocate the community quota gmdifferent gear types and
devise rules for all licence-holders in the formaagfommunity management plan.

3. The management plans are enforced through cotaharrangement between the
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board, the licence-holders, and the catch monigeompanies.

4. Management plans are consistent with basic awatien requirements set out by
DFO and each licence holder must follow the coodsi of licence as determined by
the government.

5. Management boards have infractions committeepidge alleged violations of
management plans and impose penalties.

6. Seasonal adjustments are made to management plaoh in a number of cases
these adjustments include the sale or trade of eshuguota between different
management boards.

7. Individual licence holders can still chooseighfunder a generic management plan
devised by DFO for the whole Scotia-Fundy regiostaad of under a community
management plan devised for local conditions”.

The Community Management Boards are organized drpueviously existing fishermen’s
associations and are influenced by other placeebasevorks. Shelburne A for example is
made up of three previously existing groups andiiinee B is made up of five. These
groups often reflect the three gear groups of llomgs, hand lines and gill nets. The “Fixed
Gear Committee” represents all of the boards intimge with DFO. Each board has three
representatives on this committee, one for each greaip, and a CMB is required to present
a unified position to the meeting when an issugesided. Bull (1998) reports that the Fundy
Fixed Gear Council, a CMB, has been an initial ssscbecause it comprises well defined
geographical area, a relatively unified membersimg good working links between the three
fishers' organizations involved. The Council isarged into three committees by types of
gear, an infractions Committee was set up withasgmtatives of the three organizations and
a chair but these all rotated secretly so noboaykwho was going to be up to serve.

The significance of the fishing history was a conmna@nt to a particular place not just to an
amount of fish that was legally entitled to (Loud€@98 p57). Haward et al. (2005) argue that
the key to Canada's community based approach rigssireliance on a specific coastal
community or logical component of the coastal zofidéey also point out that the
implementation of community quotas has increased rttanagement role of the already
existing regionally-based fishermen's associations.

Davis and Bailey (1996), on the contrary, argué toasideration of how small-boat fishers
are rooted in the community is missing. The apgnotc co-management taken here had
entrenched the elite. One of our respondents froenfishing industry, kind of an elite
himself, argued that is his experience the goventrarly wants to deal with the bigger local
players, they want to deal with one person and hiaaeone person deal with the rest of the
industry.

4.2  The CMBs and the Costs of Management

No quantified information exists on the implicatsoaf the Community Management Boards
for the costs of management. Even if such dataxist the comparison would be between the
current system and a counterfactual alternative.idlthere any data on who is paying what
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costs, but it is very clear that the overall systefireves DFO of a number of tasks they had
previously. We believe it is a reasonable hypoth#st many costs are more cheaply born by
community groups than by others.

In comparing the costs of management between th&<khd the ITQ system a DFO
manager said that they have some significant aesaing with quota transfers within in the
mobile fleet. This activity is not necessary for @Fo do on the CMB side because they
manage the fisheries internally according to thanvesting plan. Only when quota is shifted
between CMBs must DFO must keep track of the exghaihere is not ahimungous
amount of this, but enough so that DFO has two or thpeeple involved in keeping these
records. Even the CMB that uses individual quogt®e(burne B) does so internally and this
creates no costs for DFO. DFO does have respaitisbifor making sure that the harvesting
plans are honoured. Most of the information neefdedhis is developed by the privatized
hail-in hail-out monitoring system which also inves little or no costs to DFO When asked
if he is sure that DFO’s costs for the CMB systam lass than that for the ITQ system his
response wad'm sure it is because it is a lot less paper work

Sinclair et al. (1999), however, are concerned alumerall costs. They believe that the
strategic decision to use community quotas as gantational tool to transfer responsibility
to the small vessel fixed-gear sector has charntgedrinual planning process as organizations
have evolved, in a somewhat forced fashion, froendbttom up (Sinclair et al. 1999). They
further argue that the overall costs of managernane risen with the introduction of a more
complex institutional structure. The division ofspensibilities includes the government
licensing and registering vessels, limiting geamsd describing the area to be fished or
controlled. Much of this work is carried out thrduthe DFO-administered licence systems
and DFO enforcement activities (Peacock and Ha86q).

4.3 The CMBs, Sanctions and Compliance

Once a fisher has finished his quota for one spdwgeemust stop fishing for groundfish and
the same is true for the group quotas in the CMBisTs a major incentive for group
organization. As one fisher explainesbime fellow would just go to Georges and catclthall
cod they could catch and shut everything down faerywne. We do not want radicals
shutting everything down"When a group fishes more than its quota this rhastorrected,
this usually means having to find (buy or tradegtqufrom somewhere else.

The groups develop strict enforcement mechanisnthaothey do not have to stop fishing.
In respect to penalties the fishers are tough. MBE the penalties, which are normally
reductions in quota or time at sea, are harshertth@se the government would impose, there
is no appeal and the enforcement is quite effe¢freacock and Hansen 2000). People who
commit infractions can be put right out of the grorhey go into Group X because no one
else will take them. This is not common; one resieo from Shelburne B said that he could
remember it happening witlohly three or four boats with any significarice.

Group X is the quota of people who are not afdchtvith a CMB. Because DFO created
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Group X the boards are not forced to accept diefis. The most serious sanction available to
the Community Management Board is to exclude aefigo that he must move his IQ into
Group X. Group X has almost no management servites fished competitively and when
the Group X quota is exhausted then the entire mrsushut down. This completely
unmanaged quota does not last very long and se ikea strong incentive for a fisher to
remain within the Board system. As one fisher dbedrit to us‘To belong to no group is
not good, nobody wants to touch you, and peopleatevant you fishing on their boat”.

When a boat goes over its assigned catch or otkeriieaks a CMB rule they are taken
before an infractions committee. One respondentaegd how this worked in his CMB.
The membership of the infractions committee isedéd@ht every time it meets and is kept more
or less secret. More or less in this context mehasit is officially secret but people know
who represented their group and the representatofesourse, know who was there. The
infractions committee reviews an anonymous fileeytbegin with warnings for small
infractions but sanctions can be serious. The &rganction has been five years with no
contract, which means that the person is forcea @Grioup X. There is an appeals system in
that the fisher has a right to take the matteh&Board itself. When they do this they loose
their anonymity. His Board has allowed alternatigaactions, such as a fine instead of lost
fishing. Each CMB organizes itself in its own way.

4.4 The Case of Shelburne B

We focused a good deal of our short stay in Nov&@i&on the Shelburne B CMB because it
is an interesting example of combining a commuajpproach with a rights-based system.
This CMB has chosen to use an internal transfergbtga system to solve their allocation
problems. This suggests itself as a way to gairb#reefits of both community management
and ITQs. Community involvement may aid in helpiteg avoid the quota busting, high
grading, and misreporting that are the common probl associated with quota-based
fisheries management. Copes and Charles (2004)tiguethe compatibility of the two
approaches, however, arguing that community managenequires a planned approach and
that ITQs cannot contribute to this as markets maéesions in ways that automatically
exclude community interests.

The Shelburne B set up, according to two resposdanctive in its management, gives
everyone have some access even if it is only alshale because of their fishing history.
The members of the community are able to fish a tommunity and even people with very
little history, and hence small 1Qs, can collecbwgh for a summer's work. Another
respondent described the benefits of the systesnwhl: “you go the time of the year you

want, if you want to go, you go, and you set thk fiside if you want to go swordfishing.
When you want to go you can go, that is how theilQmake things work for an individual if

you are small like we are”.

The community basis of the system is strongly supgpo Our respondents explained that the

reason their group has been (mainly) against adgifull-scale ITQ is because it would
harm the smaller communities in the county. Theiele that fish would move to the larger
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ITQ gear and would never come back to their aréa.fish will not be landed here or worked
on in Shelburne. Another respondent from Shelbir®elieves that equity is what fishers
really want out of a management system, and ittwasnequality under the quota system, a
perception rooted in the struggles over “historifiat caused so much resistance. In
community management you get local enforcemertielfvere to go down a dock with, for
example, undersized lobster, he would be confrorigdfishers with various ways of
expressing their anger over an infringement they ee as affecting them personalbyt if
you cheat on a quota you are just cheating the igoaent”.

While these internal sales are not usually permamershelburne B fishers can still sell out

their licenses and retire. If a fisher decidesttp ishing he can get a reasonable price from
the community. These prices, however, are notiyjaarhigh as he would get if their were a
official ITQ system. One fisher explainetf ¥ want to retire | can sell my license and then

they [the buyer] would become a part of the grotye [CMB]".

The swapping system in Shelburne B is entirelyrirgeto the CMB and DFO has nothing to
do with it. This is in contrast to the official ITQystem in which DFO bears the costs of
recording when quota changes hand. A DFO resporgiedt\We could not care less what
they do as individuals”.

The Shelburne situation, including the formatiorStielburne B and the internal ITQ system,
has seen a lot of conflict. One fisher said thatske fishers divided into two ideological
camps. On the one side are those who want to disdsevherever they are. They see the
others as lazy, and on the other side are thosewano to wait for the fish to come closer so
they don't steam as far. They say the others aedgrand wasteful. These two attitudes are
expressed in their disagreements about managenmentvas, in the opinion of several
respondents, an underlying reason for the divigib®helburne into Shelburne A, the lazy
group, and Shelburne B, the greedy and wastefulpgrd/hile this conflict was very intense
ten years ago the groups have settled and seenmaonoeexist.“We are not enemies’Over
the years there has been some movement betweegrdbps. Most of the movement is
toward the B side. Some changed simply becausettioeyght the group was working better,
but more of the shift was people selling licensBse B group, being the more business
oriented, were simply the more likely to be theghasers.

A substantial group within Shelburne B would likenhove to a full ITQ system. The process
that DFO has set up for making such a decisiondesmaanding one and it does not look like
this group has the support to prevail in the neduré. The true ITQ groups are also a bit
resentful of the Shelburne B system as they hageb#nefits of ITQs without their costs.

These costs being the allocation fee and the mdengive dockside monitoring the DFO

requires of the ITQ fleets.

45 Conclusion

The Community Management Boards have developednternational reputation as an
experiment in fisheries co-management. All of teepondents we interviewed were very
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supportive, some even quite proud, of the CMB systéven industry respondents who were
not entirely satisfied, such as those that woule la more traditional ITQ approach,
considered the CMBs to be as good a deal as thegxgaect to get at this time. The CMBs
seem to have worked particularly well from the pertive of DFO. They have greatly
reduced taxpayer costs while giving them effecteal institutions for working with the
fishing industry.

We found the Shelburne B experiment to be partrulateresting. On the one hand the ITQ
impact that leadership in coastal communities fearmost, the loss of a local fisheries base
through industry concentration, has not happenedh® other hand, the CMBs that have not
allowed the transfer of IQ among members have hablgms dealing in a fair way with exits
from the fishery. They have also no doubt paid msmterable cost in economic efficiency in
comparison to a formal ITQ system, as is evideripethe lower price that Shelburne quota
gets in comparison with the mobile gear quota. @ndther hand the Shelburne CMB takes
on management costs that are bourn by the Cantdipayer in the mobile gear ITQ.

The CMBs are only one of the institutional platferdor fishers’ participation in fisheries
management in Nova Scotia. They have developedamioportant resource that contributes
to the success of other initiatives, such as thevidual quotas and the monitoring system.
Science is another area in which participatory epaghes, facilitated by both the CMBs and
other institutions, have been beneficial in Novattc This is the subject for Section 4.

5 Participatory Approaches to Science and Managemertecision
5.1  History of Innovation

5.1.1 Increased Industry Participation in Science

The collapse of groundfish stocks and the perceinad of science in it through over
optimistic assessment have sharpened the mistfubeandustry to the traditional ways of
providing scientific advice to management, and thaye demanded the chance to participate
in the scientific process. Furthermore, the develept of new fisheries almost from zero,
with emerging data-poor target species, has weak#reestablished model-based scientific
system, because of the needs of new methods famtdi advice. This has created incentives
for industry participation, as the scientific knegbe on biology and abundance for these new
species could not been based on historical sdeméta, and thus could be more open to
industry’s empirical knowledge. Finally, the drastiuts in DFO budget (see Section 1.2.2)
have also reduced the possibilities of scientificveys and analyses. As a consequence, a
major trend in Atlantic Canada over the last fiftegears has been towards an increasing
participation of industry in the whole scientifidvace, and a real educational process of the
industry into stock assessment and research.
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5.2  Participation in Stock Assessment Processes

5.2.1 Groundfish Stocks

In spite of some flaws in the traditional VPA-basassessment methods revealed by the
groundfish stock collapse, these methods are i@d for stock assessment and scientific
advice to management for most fish stocks. Soneerative indicator-based approaches were
tried back in time (see Section 4.5) but have aptaced the existing system. All groundfish
stocks are handled in the same way. It has meatt itldustry participation has been
subordinate to that existing scientific system, &ad been conditioned to its format and
requirement. Potential input from industry shouéd duantitative and scientifically validated
evidence that could fit into the modelling, andguatal criticisms from the industry to the
scientific hypotheses first required in-depth usteanding of the scientific methodology. As
such, the participation of industry is formal amhirolled.

An initiative jointly created by the industry and=D scientists was the so-called “sentinel
fishery”, a survey mostly designed for maintaininfprmation flow during fishery closures,
primarily in Atlantic Canada and Gulf of St LawrenSentinel fisheries have succeeded not
only in providing crucial information for stock &ssments, as a supplement to research
vessel surveys, but also in becoming well-estabtisdnd accepted among fishers, playing an
instrumental role in creating a more co-operatitracsphere between scientists and fishers.
(Charles, 1998).

Some other initiatives were launched in the nirseltie the industry alone, in order to provide
alternative surveys that would supplement the siersurveys used in assessment. A main
one is the so-called “ITQ survey” performed by ttavler fleet >45’ entitled ITQ in 4X area.
DFO used to have a regular trawl survey, but wtdohld not sample along the shore in
shallow waters because of the size of the reseaas$el. The industry proposed to cover that
area and started a systematic survey with sciealli validated protocols in 1996. The costs
are fully born by the industry, through some unzdked quotas which are used for science
instead of being redistributed to each quota owhlee. survey has been added to the scientific
survey and is used into stock assessmertisis a success story, with willingness and
commitment from both parts. The industry makes goutl objective job, and the science
branch has been willing to modify their methbdaid a fisherman engaged in that survey.
Similarly, an industry halibut survey has beenarcé in ten years. It was initially proposed
by scientists but was designed in collaboratiowben the scientists and the industry. The
results of that survey have been quite consistetiit scientific findings, giving fishermen
confidence in assessment results.

However, including industry-based surveys in theeasment is not always straightforward, if
the results differ significantly from scientifiailings. A longline fleet also launched a survey,
as their perception of stock abundance was thesmgpas observed with trawl-based surveys
(“we see cod and few haddock, they see haddock waed ¢ed) said a longline fisherman.
The industry survey lasted six years, but was neabuded in the assessment.
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5.2.2 Invertebrate Stocks

The situation is quite different for invertebratecks, as usual assessment tools cannot be
used. Every single invertebrate species is so erilgere has to be a new technique. This has
lead to a system with DFO scientists almost fulididedicated to one particular stock over
several years. This is changing now, as not aBqges leaving are replaced, but this has been
the case since invertebrates became major targeiesp Assessment methods vary from
stock to stock, depending on data available anehtist's background, but also on industry
demands and funds. A number of scientific studrespaid by the industry, as a source of
knowledge for their own goals.

The specificity of invertebrate species is alsonfibun the industry exploiting them. Except

for lobster, which is mostly targeted seasonallyablarge number of fishermen with other
activities year round, most invertebrate stocksehsmwaller spatial distribution and mobility,

and are targeted by a limited number of specialistermen forming a rather homogeneous
and cohesive group. As a result, the full-time Imement of a DFO scientist on a stock
exploited by a limited number of stakeholders oftead to close collaboration and high

commitment between the scientist and the induslifigese long-lasting relationships

strengthen the trust and credibility of science eask the data collection process.

However, this system leads to two types of issbist, the scientists may get too accustomed
to their routine work, and do not have the charmceampare with methods used on other
similar species. This leads to some inconsistenoeg®/een stocks, which may not be so
problematic (e are sort of disjointed and inconsistent accogdio some, but it is not
inconsistency it is specificity to a situatioativocated a DFO scientist), but still raises some
issues regarding science quality and equity. DFQksvanow towards higher scientific
communication across scientists assessing invetetocks, with support from statisticians
and modelling expertsWe are seeing more of this cross stuff, partly beeaCanada is so
big and we need consistency, and industry is campta that one area is being treated
differently from other oneséxplained a DFO Science Branch manager

The second issue relates to scientific independear@ integrity. The high level of
embedment with industry creates the risk that itrgiusut pressure to obtain the scientific
evidence they want. There have been some good desmphere industry trusted their
scientist and followed their recommendation of dasing catches. These were cases where a
real relationship of trust existed said they should cut back, and (...) they said Tiey said
you were with us when we went up and this was, riiapity, based on my history with this
group of peoplé said a DFO scientist. But this is not true fof ehses, and there are
suspicions on scientific manipulation, also ackremged by the professional$Sdme places

it just does not make sense and we see manipulatgaid a groundfish industry
representativeSome industry pay parts of the salary of the sisiemvolved, and may even
be involved in their selection. In such cases, pe@antists do not suggest obvious scientific
manipulation, but rather claim over secrecy, latkr@ansparency and absence of peer-review
of scientific results.
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5.2.3 Participation in the Regional Advisory Process (RAP

As most stocks in Scotia-Fundy area are underGatedian jurisdiction, their assessment is
under the responsibility of DFO and not NAFO, asdconducted within RAP meetings.
These meetings have been opened to industry and pEBtizipants as a way to improve
collaboration between industry and science aftergtioundfish collapse. And indeed, this has
facilitated the dialogue with the industry and thgrovement and acceptance of scientific
results. The industry feel involved, and feel ttety have to (ff you don’t ask question they
will say whatever they wdhsaid a fixed gear representative). When they dibagree with
scientific findings, they try to come with samplés supporting their hypotheses. The
industry is involved in helping to write the evdioa report, and industry’'s comments and
concerns are written downWe have to go in with them. They are fair and mgllto listen, it
does not mean they will change the report, butr’'tdfieel slighted”said another fixed gear
representative). Some communities are also orgenikical science meetings with DFO
scientists prior to the RAP, in order to colledibimation from fishermen who do not attend
the RAP. These open meetings also help the industrynderstand the difficulty and
complexity of stock assessment, and that unceraiare inevitable. But it is clear that some
mistrust is still there, although less radical thmafore. Some particular issues occurs with
fixed gear industry, as most of the science is dasesurveys using mobile gears, which do
not accurately catch species such as cusk, pollaake and halibut, leading to high
uncertainties in assessment.

The major issue of such open science meetingseisisk of distortion because of political
issues. The industry may put pressure on the ng=etmget the results they want, looking at
detailed wording instead of reviewing science arethods. The quality of interaction with
industry depends on the level of the stodkt bne part they were invited to the assessment
meeting, they started bringing lawyers and it beeanvery political discussionsaid a DFO
Science Branch managerTHey are going to change and go back to an inatatonly
meeting, reenforcing that participation is aboutniging scientific inputs. It got to the point
where people did not want to chair the meetinghay twere afraid of being sued.”

5.2.4 Conclusions

It is clear that the scientific process has dracadlyi changed over the last fifteen years. A
real effort has been made toward transparency aedness for effective governance. The
Science Branch has been willing to improve dialognd communication with the industry,
to include their comments and concerns into assa#sneports, to include some relevant
surveys under certain frames. On the other sideinidustry has been willing to participate at
own costs, and has gone through a real educatmoakss to be able to be proficient in
collaboration with scientists, as the perceptionredlity and time frames differ strongly
between both worldsWe were told that we had to do 5 years. 5 yealsng time for a
fisherman to think ahead, we mostly think one veéelad’ said a former longline fisherman.

Regular meetings between scientists and industvg keeated some particular situations of
long-lasting and personal relationships with hig¥els of commitment and trust, especially in
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invertebrate fisheries. But this cannot be gensedli as it appeared clearly that the own
personality of the scientist is a decisive factothe establishment of such relationships. The
industry praises scientists confident with theialgges, and able to explain simply and well
about issues.

Participation of industry in the stock assessmemicgss has though not always been
straightforward. A degree of mistrust is still pras between both worlds, especially when
scientific results are based on comprehensive modetl with input numbers based on
extrapolation of sampling data. This has neithévezball uncertainties in stock assessment
results, bringing sometimes more uncertainty in nwhrgustry and scientists perceptions of
stocks trends go in opposite direction.

In comparison with the previous system which wasngletely closed to industry
participation, the open process risks o way the other wéaywith a too large role accorded
to the industry. Some uncomfortable situations wdrgerved, with industry putting pressure
on science meetings outputs for political reas@specially when the level of scientific
uncertainty is high.

All actors recognised the progress achieved irugtiolg fishermen’s knowledge and point of
view in the scientific advice, although some sagapiin remains I‘think it has improved, but
on a scale 1-10 it has only improved 1, and it $thdxe 10.” said a fisherman. This process
has improved social robustness, by reducing thinteef industry of being unheard. It has
also improved biological robustness, by increasimgfeeling of ownership and responsibility
for the resource and improving the commitment terddic advice.

5.3  Participation in other Scientific Work — the FSRS

A notable initiative launched in Nova Scotia in #@iftermath of the groundfish collapse was
the creation of the Fishermen and Scientists Relse&ociety (FSRS), a voluntary
organisation for collaborative research and co-atioie of fishermen and scientists and the
first of its kind in the world. The initiative wasitially paid by the government, which also
provides continuous office facilities. But it iswman independent non-profit society, which
financial support includes industry funds and gaweental research grants. FSRS promotes
science relevant to the long-term sustainabilitythaf fishery. The Society stays away from
controversial management issues, being prohibitethly to engage in lobbying and other
management activities. In 2007 it counted 367 actimembers, mostly fishermen and
scientists.

The Society provides a frame for collaborative aesle. Scientists provide guidance in
developing scientific protocols with fishermen;hgsmen have a key role in identifying
research priorities. Research programs are comdlweinin self-financed projects dealing
with specific scientific issues about various speciand the Society promotes continuity in
the projects for insuring suitable time series atiad
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The FSRS has played a key role in the educationategs of the industry and in the
restoration of the credibility of science. Fishemreust data they collect themselvesif *
fishermen are doing the science, they believe ib@otrue. How can you argue about
something you collectédexplained the FSRS manager. FSRS worked towemceased
understanding of the scientific rationale for datallection protocols and increased
participation in RAP meetings. It also educateddtientists to give timely feedbacks on their
project results. The main success was about helgmgmunication, discussion and
dissemination, which helpedhtimanising each group in the eyes of the others.

However, in spite of these positive initiativesi&oof our industry respondents, although part
of the educated elite, were little supportive & #SRS. In particular, its status of non-profit
organisation creates a constant chase for gradtfuads for maintaining its existence, which
precisely distorts its image of non-profitabilitgecondly, most of the initiatives are still
proposed and piloted by scientists. The FSRS lispgticeived by some as a governmental
body, which did not necessarily supported industrgivn initiatives such as the “ITQ
survey”.

However, it is clear that in spite of criticisméiet FSRS has existed over fifteen years,
surviving the massive DFO cuts in research prograrhs longevity is the main proof of
success, as the Society would not have survivdtbwitsupport from the industry.

5.4  Industry Involvement in Management Decisions

5.4.1 Harvest Control Rules and Management Plans

Traditionally, management decisions about singteks TACs were taken based on clear
Harvest Control Rules (HCR) such as F0.1. Shel2007) showed that the management
strategies have however changed over time, inajudiranges in reference points and time-
scales. This is due both to an increasingly comfggal framework for fisheries management
(see chapter 1.2.2), and to increasing participabindustry in management decisions and
scientific understanding. TACs are no longer setedasolely on forecasts conducted by
scientists, but are now based on a number of ceraidns, of which stock assessment is a
major component.

Management decisions for groundfish are taken asgbahe Groundfish Management Plan
established for the period 2002-2007. Annual figiprans are developed in consultation with
the fishing industry and are reviewed annually poate quotas and introduce new measures
considered appropriate by DFO and the fishing itrgusas part of this long-term GMP.
Consultations also occur on an ongoing basis tarersiccessful implementation of the plan.
TACs have been fairly stable over the recent yaaftecting general commitment towards
stability and long-term sustainabilit@a$ the crucial starting point for improving relatiships
with industry, stakeholders and other resource sisestated fisheries Minister Hearn
(http://www.dfo-mpo.gc.ca/media/newsrel/2006/hg-aatmn).

Shelton (2007) acknowledged that this leads toe@®ed flexibility in the harvest control
rules, and weaken the use of the scientific knogdeds decisions are now taken ad-hoc.
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Indeed, there is a clear reluctance both from taeagement bodies and from the industry to
use clear and pre-agreed harvest control rulebeainal management decision is taken from
consensus and negotiation. Precise control rulesidvemove this negotiation buffer, as
HCR does not account for uncertainty. Some sitnatibappened where the industry, the
scientists and the managers agreed on some coulies| before the assessment, but refused
them after the assessment as they would have nmeajotr cutbacks. The final decision
process is not always fully clear and transparéltanagement has fisheries roundtable
discussions, but | don’t see that there is an guexcess for taking science advice and moving
to decisions, which is why these discussions bie®dour science meetingssaid a DFO
Science Branch manager. Existing lack of consermiress various industry groups
undermines the possibilities for real co-manageamd the decision power still resides with
the Minister of Fisheries and OceahSo-management was a concept a few years ago, but
not now” deplored a groundfish industry representative. AODRanager explained that the
scientific advice is followed for the most part,ththat the management framework has
become more complex and more restrictive with lanlthg acts requiring drastic decisions.

To improve the transparency of the decision prqcése Science Branch is currently trying
to introduce simulation-based Management Stratel§ieduations (MSE) (first initiated by
IWC 1993) that aim at identifying management sgege robust to various sources of
uncertainties. These simulations can be used agl &t support discussions and negotiations
between stakeholders in a quantitative and traegpananner, as alternative scenarios are
compared based on a set of plausible hypothesss titals were conducted in 2007 on Artic
surfclams and ocean quahogs with DFO- and non-Ddtéhsts as well as members of the
fishing industry, DFO managers, and provincial esentatives (Boudreau and O’Boyle,
2007). Results were used for providing advice e 2007 and beyond fisheries. This is still
too new to get real feedback on such a processhanidhmediate feelings about this approach
are mixed. Many questions industry has are with the wholeuypgstand if you hear some of
their questions then maybe you hear this idea abtrategies and decision rulessaid the
DFO Science Branch manager. Butdional management folks were a bit negatived|rdit
know if this was distaste for formalized managenuenust that they don't like something
new, they do like to be flexible in how they usacad.

54.2 TheFRCC

A patrticular initiative of increased participatiohthe industry in the decision process was the
creation in 1992 of the Fisheries Resource Consierv&ouncil (FRCC), funded right after
the groundfish collapse. The initial mandate (u2®04) of the Council, consisting of industry
and academics, was to provide advice to the Ministe conservation issues for the
groundfish resources of Atlantic Canada. FRCC waanhas a consumer, not a producer of
science. They got DFO peer reviewed science additnaal knowledge, and provided advice
based on those two during open and documented mgeetit worked as adepoliticised
advisory process, providing written public recomuaeions to the minister, which then
should be able to justify publicly why if it dodshsten to FRCC.”explained a FRCC
industry member. Since 2004, the FRCC mandate hasged from annual management
advice for groundfish to long-term conservatioruess including other key species such as
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snow crab and lobster, and looking at sustainghigisues from ecologic, economic, social
and institutional perspective.

In spite of its laudable mandate, some critics wetised about FRCC, mostly because
significant conflict of interests problemghéy kept reappointing these people and you kept
seeing obviously manipulated quota allocatiogaid a groundfish industry representative.
Needs for consensus can create dangeroostédgé situations if a party brings conflicts of
interests in. But it has nevertheless given a fraahe for co-management with a legitimate
mandate to the industry, and keeps being a magtitution in the region.

5.4.3 Conclusion

It is here again clear that some progress have toseards industry participation into the final
management decisions using agreed scientific ad@tarles (1998) illustrated how the
opening of the scientific process to industry hélpsducing uncertainty in cod stock status in
area 4X. However, fifteen years of co-managemewe ladso shown some limits, as decision
will always result from a combination of legal framork and management objectives in one
hand, and negotiations on the other hand. A traespand legitimate decision cannot always
be reached from consensus, especially when indugigups are numerous and
heterogeneous.

55 Indicators and the EBFM

The initial choice of innovation with regards taeswe in the original CEVIS project was the

use alternative tools for providing scientific ativiand moving away from the traditional

model-based and forecast-based methods. Canadaviagrowards integrated management
with clear objectives accounting for ecosystem socio-economic sustainability, and set in
agreement (“shared stewardship”) with a numberntakeholders. This has naturally led to a
growing need of identifying reliable and measuraflistainability indicators systems SIS,

using “pressure-state-response”-type frameworksQDE2001), and Canada has gone a
decade of development and exploration of thesesst

5.5.1 The Precautionary Approach Framework

Shelton and Rivard (2003) described the historydefrelopment of the precautionary
approach (PA) since the cod collapsed. Over thgehds following the collapses, Canada has
been engaged in a process of developing a precanyiéGramework that is consistent with the
1999 United Nation Fisheries Agreement (UNFA). Depeent of this framework has been
given high priority since the concerns raised 92003 that post moratorium TACs had
been unsustainable and were jeopardising stock/eegoThe framework adopts a notion of
“serious harm” as the definition of a conservatibmit reference point. The term
“precautionary approach” should be used only terrad situations that can result in harm that
Is serious or difficult to reverse. Activities whisimply reduced yield were economically
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inefficient, but could not be interpreted as sesitiarm. Serious harm is defined as the SSB
below which productivity is impaired. In terms oécruitment, impaired productivity is
consistent with the notion of “recruitment overfigli’, i.e. the SSB level consistent with a
marked decrease in recruitment.

In 2007, the PA framework was routinely implemenite@ way similar to ICES procedures,
on a single-species basis with traffic-light basetbured zones as indicators for management
advice.

5.5.2 The Traffic Light Approach

The Traffic Light Approach (TLA) was developed ihet Maritimes as a method to
incorporate PA and decision rules in fisheries ngangent, following initiatives from Caddy
(1998). DFO Maritimes initiated an investigationtbé TLA in 1999. It is to be used as part
of stock assessment, broadening the approach ltalaaon traditional information. The key
appeal of the TLA is a means of visualisation aficator data as a series of traffic lights
categorising indicators in relation to target aintitireference points. The basic TLA includes
three steps (Halliday et al., 2001) : (i) uses dtiplicity of indicators of system status; (ii)
classifies the current state of each indicatorelation to reference points using a system of
green, yellow and red lights; (iii) establishes a@@ment rules associated with the number of
lights of each category. The TLA was initially dgsed for implementing the PA in data poor
situations, but was thus adapted to data rich tsstoss The main interests of the method are
the ability to include all new sources of inforneatj and a way to propose a visually pleasing
and transparent process for communication and stade&ting among usersydu say “this is

all the information we have fellows, now you kn@arauch as | do” and we can start talking
about all the inconsistencieseported a DFO scientist.

In 2007, the TLA was only part of routine stock essmment for the small eastern Scotian

Shelf shrimp stock (DFO, 2005), with a summary ¢adlors being a simple average of equally
weighted indicators:
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Fig. 1. Example of Traffic Light Analysis (DFO, 280

The success of the method for a small stock ofrghnvas partly explained by the strong
relationship of trust between the industry andgbientist. As Koeller (2007) explainedhé
Total Allowable Catch (TAC) exactly tracks my memtéegration of the indicators and
judgment of how it might affect my patient’'s heal8urprisingly (or not depending on how
one analyses their motives) the stakeholders havaya sought and taken my advice on the
TAC verbatim, and this has included significant rdases with accompanying economic
consequences.In that case, the industry trusted the managenieategies proposed by the
scientist, without arguing of scientific uncertaifior requiring higher quotas.

The traffic light method was applied as a trialibdsr some Scotia-Fundy groundfish stocks.
As such a complete trust in scientific advice ashm shrimp case is not always existing, it
was felt necessary to formalise the method andhdneest control rules that could be applied
from it, in a wish to proposing objective and thpaaent indicator-based management
decisions. Main criticisms, also from industry sidealt with the too strong simplification of
the results, the loss of information and the newdriore formal and causal mechanisms, as
well as the issue of combining disparate lighte simmary lights: First is happy with red,
the other is happy with green, if you make yelleraaompromise nobody catches anything
said a fixed gear representative. Furthermore, ralsiry has gone through a major
educational process with regards to stock assessmehe recent years, simplification for
communication is no more necessarily a major nétalliday et al. (2001) conducted a
thorough analysis of the technical aspects of tle¢éhod, including the choices of indicators
and reference points, the summarising (“integrd}iand the establishment of decision rules.
The trials made to make the method more quantgativough using fuzzy logic lost its
simplicity without solving the issue of integratioand its use did not proceed beyond the
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pilot stage (Koeller, 2004). As Koeller (2007) meil, this final product was essentially a
compromise between two irreconcilable philosophiesid collapsed under its own
complexity.

However, its simplistic approach as taken for sprisuggests that summary statistics may
track "stock health" more comprehensively and Ubethan individual indicators, and might
be more precautionary than traditional methods (Knge2004). In particular, it accounts for
some other parameters than traditionally used sesssnent, which could be indicative of
stock status, as for example the r productivityapeaters (Hutchings and Myers, 1994). And
it avoids relating on comprehensive modelssheries science is not rocket science but it has
been mistaken for rocket science and we got afladaket scientists on to the problésaid

the DFO scientist. Furthermore, it is expected gwch a traffic light categorising could
indeed be applied to any kind of indicators useB3R-type framework.

In 2007, during our study tour, the method was gjinogaining a revived interest, and was to
be tested on two invertebrate stocks of primaryartgnce, the Gulf snow crab and the
Northern shrimp. To which extend this approach watieive commitment and support from a
larger industry group as for the eastern Scotiaimghcannot be answered now, but it would
be very informative to follow-up the future devetognt of these cases.

5.5.3 Ecosystem Approach to Fisheries Management (EAFM)

The renewed interest for indicators is relatecht® écosystem approach, to which Canada is
committed by law. Indeed, Choi et al. (2005) triecuse a similar traffic light approach as a
descriptive tool for the Scotian shelf, choosinglig¢ators in collaboration with scientific
experts from the various relevant fields but withtvsying to combine indicators for potential
management action. This seemed to work well toktrstcong dramatic changes, as the
Scotian shelf has experienced over recent yearsidiso much for weak changes.

Many years of discussion about implementation @ #tosystem-approach in fisheries
management have lead to some progress. Influeantsis are acting towards a pragmatic
and urgent approach based on current knowleddeegrrétan on developing comprehensive
models trying to include all ecosystem processésar€r management objectives have been
defined in the frame of Oceans Act. Productivitigddversity and Habitat are the three main
Canadian ecosystem objectives. The Management BiarFO is formulating one to three
priorities under these objectives, as well as aasat strategies and performance indicators
(Figure 2). For each type of fishery, the levelimportance and knowledge is qualitatively
assessed (not important, important, unknown), itkeorto define priorities of action and
priorities of research. Progress has been maderdswamllaboration with other branchs and
other departments, with the purpose of formulatingegrated assessment and advice.
However, the operationalisation of this is not igtitforward, as the traditional assessment
cannot easily account for such information. Andnaost cases, assessment and management
meetings are still attended almost uniquely by iti@whl Fisheries Management science
group and industry representatives, with little map from environmentalists and ecosystem
scientists.
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Strategies(performance indicator) Managed Activity
Productivity GF HF SF L/CF
Primary Productivity « Control alteration ofutrient concentrations affecting primary
production at the base of the food chain by algae
Managetrophic level removal$aking into account consumption
requirements of higher trophic levels
Managetotal removalstaking into account system production capacity
Population Productivity » Keepfishing mortality moderate
« Allow sufficient spawning biomasso escape exploitation
« Promote positivbiomass changevhen biomass is low
» Target% size/age/sexf capture to avoid wastage
« Limit disturbingactivity in spawning areas/seasons
» Managediscarded catchfor all harvested species

Community Productivity

Biodiversity

Species Diversity « Controlincidental mortalityfor all non-harvested species ;
» Minimize change in distribution of invasive species

Population Diversity « Distribute populatiotomponent mortality in relation to component _
biomass

Habitat

« Managearea disturbedf bottom habitat types - -

Limit amounts of contaminants, toxins and wast@troduced in
habitat

* Minimize amount of lost gear
» Controlnoise or light level/frequency

Fig. 2. Steps towards EAFM: Management objectipesformance indicators, and managed activitieat&gres
highlighted in blue are those that are considerédigh relevance that currently receive attentiéted
highlighted strategies are of potentially high velece but with major uncertainties remaining, amdil require
additional attention; White strategies are congdeof low relevance. (source L. Burke, DFO Managame
Branch).

6 Best practices —What Might be Useful for Europe?

As a concluding chapter, we intend to consider ¢lxample of Nova Scotia from the
perspective of our own management issues in Eurbpes case study was particularly
interesting, because it has gone through many stalgead of what has happened or could
happen in Europe. For example, it gives an intergshsight of what could happen if the cod
stocks were to collapse in eastern Atlantic areaeds Furthermore, a similar “cultural shift”
towards an integrated and ecosystem-based appwotchtakeholders’ participation has also
emerged in Europe in the most recent years, aedesting lessons might be drawn from the
Canadian example. Finally, its size, diversity, ptexity and history make it a comparable
scale to the EU, probably more than the other ctigdies of Iceland, Alaska and New
Zealand.

We first summarise our main findings in our evalmmtof Nova Scotian innovations. Then
we focus more in-depth on five “best practicesg, five processes which we found were

particularly interesting and positive, seen fronpractical and field-based perspective and
considering how they have developed over theitadifteen years of existence.

6.1 Summary — Evaluation of Nova Scotian Innovations

The purpose of CEVIS was to evaluate innovationth wegards to four criteria: Cost of
management, economic efficiency, biological robestnand social robustness. The literature
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review and the study tour helped formulating a nemds hypotheses for the evaluation of the
innovations described in this chapter. These hygxeb were used as the basis of developing
the CEVIS research work in Europe. Various processe identified within each innovation,
but not all processes can be evaluated with regardsl four criterias. The findings are
summarised in the table below (-) means “decreasdé (+) means “increase” :

Table 3. Evaluation of Innovations by CEVIS Objeet

Innovation Costs of Economic Biological  Social

Process involved Management Efficiency Robustness Robustness
1. Right-based management

facilitating transition to lower capacity - + + +
fishing rights passed within the community +

recruitment of crew and crew wage - -

fishers retirement +
reduction of risk of bankrupcies and dislocation +
licensing separted from quota ownership +

flexibility of system to biological reality -
management of mixed-fisheries issue -
increasing pressure for effective monitoring - +
2. Community control

community responsible for quota allocation -

exclusion of non-cooperating fishers + + +
local stocks exploited by local communities only + +
local support to ecosystem approach +
3. Role and form of science

Industry responsible for monitoring - + -/ +
industy involvement in science meetings + +
industry surveys + +
collaborative research + +
industry involvement in management decision +/- +
scientists commitment with industry +

The detailed description and functioning of eaabcpss is described in the relevant chapters.
It is clear that a number of effects interminglehivi each innovation, and some processes
may counteract each other. Generally, we foundlib#t community control (innovation 2)
and participatory approaches to science (innovaBpmostly brought positive aspects in.
However, some of their effects are still uncldzspecially their practical implementation is
not always straightforward and painless. Neverdglboth innovations have clearly helped in
the sustainability of fisheries activities, bothterms of biological robustness, by increasing
industry commitment and trust and thus decreadiegting, and in terms of social robustness
by maintaining fisheries activities in the localnmmunities and increasing the feeling of
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involvement and ownership of the industry into #uentific and decisional process. The
main costs of the participatory approaches arde@le their establishment, once functioning
institutions are in place they clearly become ampartant asset for implementing further
innovations.

Our analysis of the ITQ system is more mixed, as [Q has brought both positive and
negative long-term effects. The direct impacts &ficiency are clear in theory and what
limited data we have from Nova Scotia (and elseehguggests that ITQs increase efficiency
the way they are expected to. The ITQ system lsssdlown other benefits beyond gains in
efficiency. In Nova Scotia the ITQ system helpeduang the number bankruptcies and other
forms of dislocation resulting from the requiredlwetion in fishing capacity. A rights-based
system using individualized rights increases ecaaafficiency by granting the individual
fishers the ability to decide as an individual wreemd how to fish their fish. Transferability
then increases this gain in efficiency by conceimgathe quota in the hands of those who are
able to take advantage of it. While for politicabsons is these people may be referred to as
“better” or “more efficient” fishers, what this meain the real world is concentration in the
hands of those who already control other assetsgilia them the ability to both buy the
quota and use it in more flexible ways. Geograpghamncentration happens for similar
reasons as well as because of the comparative tagdeagiven places by ports, markets and
processing capacity. The gains are real but sbeisconcentration. It is difficult to see how
organizational concentration could be separatenh fiacreases in economic efficiency and
attempts to hinder such concentration face myriathlpms with both political resistance and
people finding direct ways to circumvent the regales in place to reduce concentration.
Geographical concentration is a similar and relgtednomenon that is somewhat easier
mitigate through policy. Other negative impacts hswas placing greater costs on crew
members and (as one factor among many) increabmglitficulty for new entrants to the
fishery also seem difficult to avoid.

The impact on costs of management of the rightedapproached seems entirely dependent
on design, the Shelburne example suggests that#reipe nearly costless to the public. ITQs
have created a complex set of positive and negatipacts with regards to social robustness.
The positive effects of ITQs with regards to biobad robustness are mixed and quite
unclear. Surely, the ITQs have had positive effédsause of the increasing pressure for
effective monitoring they have implied. But theywhanot helped with the issues of bycatch
they might be expected to help with because itilsaften easier to discard fish hand buy
quota to be able to keep it.

The main policy question remains how to balancsdtgains with their costs. The experience
in Nova Scotia is that the owner-operator poli@ed the fleet separation policies are having
some effect but they are under increasing pressath politically and through the
proliferation of trust agreements. For us the motresting thing we came across was the
Shelburne B CMB which seems to be pioneering atsighsed approach that balances its
advantages and disadvantages in a flexible maniterangreat deal of local input from the
fishing community.

74



6.2  The Monitoring System

The arms-length, user pay monitoring system theye hdesigned works very well. The

system is able to keep very detailed track of thle that are landed without any cost to the
taxpayer. The fact that the government is not digtearrying out the monitoring seems to

increase its acceptance in the community. The mong system also links up very well to

both the ITQ system and the CMB system. In botlesdscal fishers and CMB officers are

very interested in keeping a close, real time ey&andings.

6.3 The Community Management Boards

The CMBs have worked very well from the perspectvdFO. They have greatly reduced
taxpayer costs while giving them effective locastitutions for working with the fishing
industry. As they move toward ecosystem-based rishienanagement they will be a valuable
tool, one DFO manager called them *“vital” if they going to create an effective EBFM. The
Nova Scotian CMBs have perhaps realized the padctpromise of fisheries “co-
management” better than any similar attempt in fastountries. Several aspects of their
approach seem to contribute to this effectivendes; are linked to specific, relatively small
geography; they have available effective sanctiaokiding in extreme cases the ability to
exclude non-cooperative members; and the use af tegtracts with detailed specifics in the
form of the Conservation Harvesting Plans.

6.4  The Informal ITQ System

The Shelburne B system combining the limited traradfility of IQs with community control
of fisheries also suggests itself as an experinhemtalel for Europe. The pure ITQ system,
the CMBs using non-IQ management methods, and tietb@ne B board have all vastly
reduced fishing capacity because the main drivertts was tight quotas combined with
effective monitoring and enforcement. The pure I3¥38tem has had the expected negative
impacts. It has reduced potentials for adaptive agament by locking ecological realities
into hard institutional boxes. It has led to gepiiaal concentration of the industry. On the
other hand, the CMBs that have not allowed the taaance and transfer of IQ have had
problems dealing in a fair way with exits from tfighery. They have also no doubt paid a
considerable cost in economic efficiency in comgariwith the ITQ system. The Shelburne
B system, because it places strong limits on teaabflity, is not going to be able to match
the pure ITQ system in terms of efficiency. Thicigarly reflected in the lower price that
Shelburne quota gets in comparison with the ITQesys But it much less expensive for the
taxpayer, makes a strong contribution to maintgrtime economic health of a peripheral
community, while at the same time dealing effedyiweith the problem of exit from the
fishery.
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6.5 Collaborative research and industry participatiomn i management
decision

The groundfish collapse has been a traumatic fgrdiver, which has though led to positive
changes in the ways of providing scientific advared taking management decisions. The
scientific world has been forced to learn from émeors that lead to misleading advice, and
has opened its processes to industry participafihough this collaborative research and
co-management is far from being straightforward aner-free, it is clear that increased
communication and industry involvement has hel@stioring the credibility of science. It has
also helped learning to accept uncertainty as entieto fisheries science and management,
and to live with it as a key factor to be accourfimdin decisions. Because Europe has not
experienced such a large scale collapse jeopagdibm existence of a whole region, such
changes in mentalities are slower to come up. Btabéshed system for scientific advice is
fairly rigid, normalised and conservative, andtiff providing deterministic advice based on
projections and forecasts. Similarly, managemeaisdms are still taken in a centralised way
during negotiation between the Commission and fiskeministers, without stakeholders
participation. Some progresses have been madatinitiection with the creation of the RACs
(Regional Advisory Councils). But the mandate adsh RACs should be extended from the
consultative bodies they are now to partners erdjagscientific processes and management
decisions. Furthermore, few initiatives of colladtore research have been already launched
in the recent years in Europe, dealing with spedifdustry-based surveys. Such initiatives
should be encouraged for improved communication &odt between scientists and
fishermen.

6.6 Integrated Fisheries Management Plans

Management decisions for groundfish fisheries iwdN8cotia are not taken within short-term
frames with large variations from year to year. Bigement is decided within Integrated
Fisheries Management Plans with emphasis on lamg-$eistainability, inter-annual stability
and commitment to the ecosystem approach. Movindpan direction in European fisheries
would remove the pressure from the marathon nagoti@f TACs in December, and would
insure better stability while relying less on peeciassessment. Extensive discussions are
currently undertaken in the European Commissiogot@along those lines, and this should be
supported.
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Groundfish Management Plan
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Ecosystem Based Fisheries Management
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1 Introduction

The fisheries sector is tremendously important aaldnd, which is - despite its modest
population of little more than 300,000 - the twelfargest seafood-producing nation in the
world measured in terms of volume of catch and davgher measured in value. From the
mid-1990s to 2004, fishing and processing represetietween 8 and 13 percent of the
overall Icelandic gross domestic product (GDP). Exeort of fish products accounts for

more than 60 percent of the value of exported g@wdsaround three quarters of the export
value of fish products goes to European Union (Elg¢nber states - the biggest importer of
Icelandic fish products is the UK (Ministry of Festes 2005b). Thus, the state of the
Icelandic fisheries sector strongly influencesdkerall state of the Icelandic economy.

Fisheries policy in Iceland is, consequently, diioreal importance to a degree, which is not
comparable to any of the EU member states wherdigheries sectors in comparison seem
insignificant — with the possible exceptions of thest fisheries dependent regiofBue to

the size, scope and importance of fisheries iralal policy formulation and decision-making
on marine issues has far-reaching effect on thendsted of living” (Ministry of the
Environmentet al. 2004, p. 4). Iceland has never applied for mentiyersf the EU, not least
due to an unwillingness to accept the fisheriegcpalf the EU, which has been perceived as
severely flawed. Sharing the responsibility for mging Icelandic fish stocks with the EU
member states has, considering the importanceea$etbtor, therefore not been considered an
attractive option. The Icelandic emphasis on naitliqurisdiction over fish resources has long
roots and includes dramatic incidents like the abed Cod War(s) with the UK.

Demersal fish species (including cod, haddockheatitedfish and Greenland halibut), flatfish
and shellfish constitute almost 80 percent of thkier of landings even though around 70
percent of the total volume of landings is congtitlby pelagic species. Cod, which is mainly
caught in the Icelanders' own exclusive economicez(EEZ), is the economically most

important fish (Ministry of Fisheries 2005b). Inctamost of the Icelandic fish are caught in
Iceland’s own, highly productive waters, but thearghcaught outside own EEZ has been
increasing in recent years. In 2002, catches frateide own zone constituted 24.3 percent of
the total value of landings (Ministry of the Enviroentet al. 2004).

The number of persons employed in marine fishirgglbeeen gradually declining over the past
years. Official estimates indicate that the nundraployed has dropped from approximately
7000 to under 5000 in the period from 1992 to 2(\iistry of Fisheries 2005b).

1.1  Description of the Management System

The Icelandic fisheries management system, of wthilah cornerstone is the Fisheries
Management Act nr. 116/2006 (previously nr. 38/)9%0 based on a system of individual
transferable quota shares (ITQ). Iceland extent$eBEZ to 200 nautical miles (nm) in 1975
and the current ITQ system, which has remainecsgemce the same since the beginning of
the 1990s, evolved from an initial individual vesgeota (IVQ) system, which took effect for
the first time in 1984. The development of thistegs was a reaction to the failure of a
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system of effort controls, which over the periodnfrthe 1950s to the 1970s had been unable
to prevent overexploitation of Icelandic groundhfsocks.

1.2  Historical Development and Basic Features

As from 1984, the most important Icelandic fishermve been managed by means of IVQs
and subsequently ITQs. The IVQs were distributesetieon historical catches in the period
from 1981 to 1983. Initially the IVQ system was yaldopted for one year, 1984; however,
the system was subsequently reinstated for one (mien minor changes in allocations
between vessel categories) and afterwards extendea more - still time limited - periods,
which resulted in the system running throughout0198 connection with the last extension,
quota transferability was furthermore increasedrngbide, it was after the first year of the
IVQ system decided to create an alternative, optiaystem of effort quotas. This system
persisted more or less unchanged alongside the sy€em until the next big change
happened in 1990 with the adoption of the FisheMesagement Act (Gudmundssenhal.
2004; Ministry of Fisheries 2005a).

The Fisheries Management Act entered into forceadudry 1990 for the fishing year
1990/9P0, The act extended the IVQ system without time ténand made quota shares
completely divisible and transferable, althoughhwaeértain restrictions applying — effectively
converting the IVQ system into one of the pures I$ystems in the world. The effort
management system was furthermore abolished fovessel groups besides the smallest
vessels of less than 6 gross registered tonnes Y, GRiich were offered the possibility to stay
in an effort management system. Until this opticasvabolished by the end of 1993, vessels
between 6 and 10 GRT could likewise choose to distler a separate ITQ system or a hook
and line system. Small boats under 6 GRT becantegpahe ITQ system in 2004, which
means that all segments are managed under an [E@nsyfrom i' September 2006
(Gudmundssoret al. 2004). Special conditions apply hereafter for eessinder 15 tonnes,
which is now the legally defined limit for beingsenall vessel. This includes that quota can be
transferred to the small vessels from vessels fatfggn 15 GRT, but not the other way
around.

The ITQ system entails that the Ministry of Fiskersets a total allowable catch (TAC) for
individual species after having received advicerfrine Icelandic Marine Research Institute
(MRI). The TAC for each species is subsequentlydéid among those holding rights to catch
a percentage of the species in question. The Ministfor most species not obliged to follow
the advice from MRI, although in reality this withost often be the case. Importantly,
however, a ‘harvest rule’ for cod was introduced 96 following a series of years where the
TAC for cod had been set higher than recommendeMRY The same years withessed a
series of declining recommended catches, TACs atuhkcatches. In 2000 the catch rule
was amended to give room for flexibility if follomg the catch rule strictly results in major
changes in the TAC from one year to the other (Quuiasonet al 2004; Ministry of
Fisheries 2005b).

50 The fishing year is from*1September until 31August the next year.
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As the latest significant amendment some of theure rent from the fisheries has from
September 2004 been collected by means of a spgakiahposed on quota holders (Ministry
of Fisheries 2005a).

Table 1contains an overview of the most important Icelarisheries policy-developments
in the period from 1983 to 2005.

Table 1. Main Icelandic fisheries policy-developnseh©83 — 2005

1975 The Icelandic EEZ is finally extended to 200 nnmeat series g
expansions of the EEZ in the previous decades.

="

1984 A system of IVQ quotas is applied from 1984. Thstem is in
the following years changed and expanded.

1985 An alternative, optional system of effort quotasy(stat-sea) i
introduced alongside the IVQ system.

1991 The Fisheries Management Act (nr. 38/1990) entets force:
Catch quotas without time limitations become dhblisiand fully]
transferable as from 1 January 1991 - effectivaetyoducing an
ITQ system. Vessels under 10 GRT (as from 1994 vabsels
under 6 GRT) can operate under alternative managieme
schemes.

[92)

1%

1995 A catch rule for the Icelandic cod stock is introdd. The rule
states that the annual TAC shall be set at 25 petrot the|
fishable biomass.

2000 The catch rule for cod is amended. Consequentlpedomes
possible to deviate from the catch rule if the TA@uld
otherwise vary more than 25 percent in either dimadrom one
fishing year to the next.

1%

2004 A resource rent tax in the form of a fishing feenisoduced from
the fall of 2004. The last segment of boats (UNBI€BRT) is
changed from optional effort management to the $j/§tem (las
boats go into the system in 2006).

(Gudmundssoet al. 2004; Ministry of Fisheries 2005a)

—

1.3 Research methods

The report is based on two sources of informatibnDesk studies including review of
literature and WebPages, and 2) field studies pmoduqualitative interviews with key
persons.

The desk studies were conducted both before tle dtedy to get acquainted with the field
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and after returning from the field to check up @tadetc.

19 interviews were conducted with people closelgtesl to the Icelandic ITQ system. See
Table 2 for profiles of the interviewees. The intews focused on the four main areas:
economic efficiency, cost-effectiveness of managemand social and biological robustness,
but the individual interviews, of course, often daved one or two of the perspectives
depending on the person being interviewed. Thenir@s also covered the context of the
ITQ system: The history and development of the I3¥3tem, the changes in costs and
benefits for fisheries management operations astsatiwith the innovation, what indicators
they use to monitor and improve on outcomes, andt\liey see as the best practices in
implementing, monitoring and enforcing the innowas and resulting management measures
etc.

Table 2. Profiles of the people interviewed in tieisearch

Government | Industry Research Green | Total
Biologist 2 1 1 1 5
Economist/Law 4 4 1 9
Anthropologist/ 3 3
social scientist
Fisheries 1 1
candidate
Fisherman 1 1
Total 6 3 8 2 19

In the following sections, several technical aspeegarding the implementation of the ITQ
system will be described in more detail as theseritute to the performance of the Icelandic
management system.

2 Biological robustness

Copes and Palsson (2000, p. 1) states from thetisgleperspective thatiITQ systems,
incidentally, cause significant adverse impactq.o1j biological conservation” Specifically
according to Gundeman (cited in Pélsson 1998, fb) 1fe Icelandic ITQ system is
fundamentally built upon the idéthat the human and natural world can be organissedd
subjected to rational, totalised controlit is believed, it is argued, that through prisations
the ‘rational economic man’ will organise himseti that the resources, upon which he
depends, will be utilised optimally. Neverthelepspblems associated with unpredictability
caused by natural fluctuations in resource abureland to some extent the overexploitation
caused by the dynamics of the ‘tragedy of the conmshmnay not be overcome by the
implementation of an ITQ system.

However, much of the reviewed literature seemsitlicate that the Icelandic ITQ system has

so far performed rather well in this respect. Sostecks have increased in size, most
remarkably the haddock, some have maintained thie&, e.g. wolffish, and some have
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declined, most seriously shrimp. It is hard to teHat has caused the different results for
these different species, but it is likely that dfpas in the oceanic environment have
contributed to the increase and decline obserg Table 2 and Figures 1-4).

Table 3. Recent general trends in several impodammercial species in Icelandic waters. A
number of these stocks have shown changes intdistn and/or migration behaviour over
the last few years. This has been attributed toremwmental changes, mostly higher ocean
temperatures, in the waters around Iceland. (SAURB.

Table 3. Recent general trends in several impodammercial species in Icelandic waters.

Positive Negative
Haddock Cod
Saithe Halibut
Ling Gr. halibut
Tusk Shrimp
Flatfish stocks Scallop
Monkfish

Wolffish

Nephrops (lobster)

Herring

Capelin

Redfish

It is likely that the result would have been mucbrse over this period of time if there had
not been an effective management system in pldoe.sfatus of the same stocks around the
North Atlantic would indicate that the Icelandicskéries Management System has done
better than most others in maintaining fish stockse most recent annual report by the
Marine Research Institute (MRI) recommended a serigeduction in cod TACs for the
fishing year 2007/2008, but at the same time aiderable increase in haddock TACs. The
reduction in cod TACs was instigated by the corgthpoor recruitment of the cod stock and
the increased risk of collapse of this most impdr&tock in Icelandic waters. The Ministry of
Fisheries (MoF) headed the advice and cut dowrcdldequota to 135 thousand tonnes, the
lowest level ever. It remains to be seen if thisoamcby the MoF is sufficient to ensure the
continued viability of the cod stock, but at ledss a sign that there is currently a political
will to work within the boundaries of the fisherismnagement system in times of crisis.
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Figure 1. The trends of four different importanhwoercial species that have been quite differemefescted in
annual TACs. Haddock and saithe have been incrgagatly over the last few years, redfish has Isteble
after a sharp decline in the early 1990s and oftststrrimp has declined by almost 90% from the high
1997/98. (Source: MRI and Directorate of Fisheries)

The change in the fisheries management regimetetaurrent ITQ system, first reflected in
the Fisheries Management Act of 1983, was largeBsponse to the declining recruitment of
cod in Icelandic waters and the inability of thesérg effort limitation management system
to address the decline. The declining recruitmestiited in a great decline in the fishable
biomass of cod and highly diminished catches. Toeks(4 years and older) had grown from
844 thousand tonnes in 1973 to 1,500 thousand $om&980 (source: various MRI Status
Reports). In 1983, however, the stock was downwe0@0 thousand tonnes and drastic
measures were deemed necessary to arrest thisopmezit. Despite great hope for the
rebuilding of the cod stock and some apparent ssdacethe 1980s the cod stock was down to
550 thousand tonnes in 1995. The status of th&k st@s reflected in catches, which went
from being 392 thousand tonnes of cod in 1987 to tt®usand tonnes in 1994/5 (source:
various MRI Status Reports, see Figure 2).
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Figure 2. The trends in two important commercialcks, cod and herring, as seen in TACs. Cod has bee
declining more or less continuously from 1987, wHilerring has been continuously increasing overstiree
time period. (Source: MRI and Directorate of Fiseey

2.1 Harvest control rule

The Minister of Fisheries, in response to concenes the declining status of stocks, formed
a working group in 1992 that was intended to fomcommendations for the long term
sustainable utilization of fish stocks in Icelandiaters (Anon 1994). The main conclusion of
that work was the formation of a harvest rule foe tod stock in Icelandic waters. The
proposal for the harvest rule was that the TAC dod would be 22% of the average of
fishable biomass at the beginning of the year dwedquota allocation of the previous year
(Agnarssoret al. 2007). The MRI recommended a harvest rule thatlavallow a catch of
22-25% of the average of the fishable stock ofdineent year and the stock estimate for the
coming yeatr.

In the end, the MoF decided to enforce a harvest that allowed a catch of 25% of the
fishable stock, but never less than 155 thousamaet® (Agnarssoet al 2007). This was first

in force the fishing year 1995/6. In the year 200@ecame apparent that the size of the cod
stock had been overestimated for a number of yéars result of that the harvest rule was
changed in such a way that the minimum of 155 thAndgonnes was abandoned, instead a
buffer of a 30 thousand tonne maximum change iheeitdirection was implemented
(Agnarssoret al. 2007).

In 2001, the Minister of Fisheries formed a comeatto look into the result of the harvest
rule set in 1995 (Anon 2004). The committee foumat tespite the discrepancies between the
recommendations of the working group from 1994 #welfinal version of the harvest rule
implemented by the MoF, the harvest rule had hadsitive effect on the cod stock (Anon
1994). The committee proposed that the recommedabf the working group from 1994
would be implemented, i.e. a harvest rule of 22%hefaverage of the fishable stock of the
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current year and the stock estimate for the comyegr (Anon 2004). This was not
implemented by the MoF. The last changes to thedsarule were made in 2006, the fraction
still being 25%, but now of the average as propdsgdhe 2004 committee and the max
buffer is no longer in effect (Agnarssenal.2007).
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Figure 4. The trends in TACs for three importantogercial species in Icelandic waters. Inshore ghramd
Scallop have almost disappeared from the fishevigle the Nephrops lobsters is stable and incrgagBource:
MRI and Directorate of Fisheries)

2.2  Cod equivalents

All commercial fish species in Icelandic watersttfedl under the ITQ system (25 species in
all) are allocated annually according to so-caled equivalentgice. Thorskigildi) where
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cod is assigned a value of 1. According to the dfisls Management Act no. 116/2006
(originally no. 38/1990) Article 19, cod equivalsrdre calculated as the proportion of the
value of individual species to the value of gutted. The basis of the calculation is statistics
for the total catch and total value of these spgefiem the Directorate of Fisheries. For
example, if we assume that the value of one kgutted cod is 150 ISK, the value of one kg
of Redfish is 75 ISK and the value of one kg ofska tails is 750 ISK, then one tonne of
Redfish is half a cod equivalent tonne but one ¢onhlobster equals five cod equivalent
tonnes. The cod equivalent index would then bef@r5Redfish and 5.0 for lobster. The

Directorate of Fisheries publishes cod equivalates annually (see Table 4). The cod
equivalents fluctuate considerably between yeags,@apelin between 2005/06 and 2006/07
by +67%, Redfish between the same years by +28% laster between 2006/07 and

2007/08 by -27%. This is mostly due to changes anket prices.

Table 4. Examples of cod equivalent indexes foesghimportant commercial species from 2000/01007208
(source: Directorate of Fisheribfp://www.fiskistofa.is/get page.php?page=161

2007/08 2006/07 2005/06 2004/05 2003/04 2002/03 2001/02

Cod 1 1 1 1 1 1 1

Haddock 0,82 0,81 0,75 0,68 0,94 1,2 1,2
Saith 0,43 0,42 0,37 0,36 0,43 0,48 0,45
Redfish 0,6 0,69 0,54 0,47 0,5 0,54 0,55
Herring 0,1 0,13 0,14 0,09 0,1 0,16 0,06
Capelin 0,09 0,1 0,06 0,06 0,05 0,05 0,04
Lobster (tails) 5,05 6,42 6,45 6,52 6,74 7,15 6,95

2.3  Temporary closed areas

The Marine Research Institute (MRI) has for decddad a legal mandate to temporarily

close off areas for fishing. These closures areegdly based on information received from

fisheries inspectors monitoring catch compositibvessels at sea. (Law nr. 79/1997, article
10). The main criteria for closure are that thepprtion of undersized (juvenile or immature)

fish reaches a certain level. The MRI sends oubsuce notice to the fleet. Such closures can
last for up to 14 days. If longer closures are deho be necessary the Ministry of Fisheries
can publish a closure regulation stipulating th&aitke of the closure (e.g. fishing gear, area
and time). Other seasonal or permanent area cksuregrotections are also in force as
stipulated in the Law on Fishing in Icelandic Watéwr. 79/1997 with later changes).

3  Cost-effectiveness of management

In relation to cost effectiveness, Arnasenh al. (2000) compares the costs of fisheries
management with the value of landings in Icelandrvy and Newfoundland, which are

argued to have comparable fisheries. The articlpl@eya a narrow definition of fisheries

management including only the activities carried wuorder to counteract the problems,
which arise from the common property nature of fsbcks (ex. weather forecast services,
guality control and support for marketing are tsit).
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However, notwithstanding the narrow definition, thmesearch reported in the article
underlines that fisheries management costs arefisggt, especially in comparison with
actual or attainable economic rents from the fighehich is only a limited part of the value
of landings. Arnasoet al. (2000: 233) states thaft] aking it for granted that the purpose of
fisheries management is to increase the flow otnehomic benefits from the fishing activity,
the costs of operating the fisheries managememersyiself are obviously among those that
have to be subtracted to arrive at the net benefifsshing.”

Arnasonet al. (2000) conclude that Iceland has the lowest redatiosts of management
compared to the value of landings of the three £afbke costs of management on Iceland
have remained rather stable in the period from 1@90996, and it is concluded that the
resource rents “in the Icelandic fisheries undodiyteexceed the current 3% level of
management expenditure” (Arnasenh al., 2000: 242), which means that benefits exceed
costs. Compared to Iceland’s 3 percent, Norway bsdgdeen 8 and 13 percent in the period,
and Newfoundland used between 15 and 25 perceatmiin cost categories on Iceland are
research and control/enforcement. The third categaadministration costs in the Ministry of
Fisheries and the Directorate of Fisheries.

The fact that Iceland is currently implementingeaaurce tax will naturally affect the ratio
between public costs of management and public te&n

4  Economic efficiency

The implementation of the Icelandic ITQ system \uestified in several ways. It was argued
that the system would create predictability andiflgity in comparison with the former TAC
quota system. With the transferability of quotds system would be more flexible and
capital used more efficiently. What the nationabremmy would loose by giving away the
resource, economists argued, would be regainedighreesource rents and sector efficiency
(Eyth6rsson 2000).

From the perspective of the fishermen it did, airse, make sense to support the ITQ system
when it was implemented, since they were offeregelavalues for free (Copes and Palsson
2000). In addition, there is no doubt that the iegdishing companies have benefited from
the ITQ system. Many quota holders have througlelscale operations earned much profit
and been able to expand their activities to intional waters. This has, according to those in
favour of the ITQ, led to increased internationaimpetitiveness, further benefiting the
industry and possibly leading to increased emplaoyrirethe long run (Eythérsson 2000).

One of the main anticipated benefits of the ITQieyswas a reduction in fleet capacity and
resulting increasing efficiency in the industry. t&f almost 20 years of IVQ/ITQ,
Gudmundssoret al (2004) provides evidence indicating that the dodic trawler fleet is
becoming increasingly efficient, as the followingample from the cod fishery describes.
“IIln 1990 three fishing companies owned 10 vesselsurieg a total of 6,850 GRT. The
three companies held quota of about 20,000 metns in cod equivalent values or 5.6% of
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the overall TAC measured in cod equivalent vali®s.2004 these three companies had
merged into one. The new company controlled ab6@0® metric tons of cod equivalent
value (5% of the overall TAC), but it now used dnhg vessels to harvest this quota. These
five vessels measured 3,850 GRT. Three new vesselsought instead of the eight vessels
that the company either sold domestically or abroadcrapped”(Gudmundssoet al. 2004,
p.12). In the trawler fleet, which catches morenthalf of Iceland's demersal catch by volume
(Ministry of Fisheries 2005b), there seems, consetly, to be an ongoing development
where fewer vessels are needed to catch the salomer@mf quotas. The companies are
increasingly taking advantage of economies of scakean adjustment to the incentives in the
ITQ management system (Gudmundssbal 2004).

In a recent article, Arnason (2005) reviews thdalogic fisheries management system and
presents the economic benefits, which, he argusse been provided by the ITQ system.
Arnason concludes that there has been a significahintary decrease in the number of
vessels licensed to fish in Icelandic waters. Tas happened in response to the incentives
provided by the ITQ system. Since harvests haveased rather than decreased in the same
period this development has lead“to substantial gain in economic efficiencyArnason
2005, p. 259). Furthermore, the total market valaenual rental value) of the Icelandic
guotas has increased sharply from a little more @ million US$ in 1984 to about 450
million US$ in 2002. The rental value is an indarabf the net rents, which the fisheries
generate. This development leads Arnason to coecltid Since 1984, under the ITQ
fisheries management system, the efficiency ofisheries has increased dramatically. 2.
Currently, the economic rents generated by theefiss, as measured by the quota price
evaluation, constitutes a substantial fraction e average landed valugArnason 2005, p.
259).

The Icelandic ITQ system has, it seems, shown tosbecessful in minimising the
overcapacity (and increasing efficiency) of théhéses industry - by many considered the
biggest challenge of the fisheries sector worldwitdéoreover, when fishing capacity
decreases and fishermen sell their vessels, thesygem may facilitate and smooth this
transaction because earnings from the sale of guotapensate fishermen leaving the
industry. However, from the opposing perspectivlas been argued that people in local
communities who are not fishermen, but neverthetegzend on the fishing sectors (e.qg.
people in the processing or gear industry), arecootpensated for their lost earnings, which
creates unfair imbalances between those privilegi#ld free quota shares and those not
(Eyth6rsson 2000).

4.1 Statistics

All catches landed in Icelandic harbours are weiglty a licensed weight-master at
accredited harbour scales upon landing (Regulatro@24/2006 replacing earlier regulations
from 1996). All the 60 accredited harbour scaletcaland are connected to a Directorate of
Fisheries (DoF) database (called GAFL, DoF and siarbJoint Database). The DoF
publishes landings per boat per species and thitirgschanges in quota status per species
per boat every day (see DoF homepage where itsisilie to access information on the quota
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status of individual vessels by species and by g#pr//www.fiskistofa.is/aflastodulisti.php
Special provisions are made for ice landed witll iigh and for gutted versus un-gutted fish.
For catch processed at sea there are processiigemfly indexes (nytingarstudlar)
accounting for the loss in the processing process.

Catch statistics are collected on a continuousshiasihe Icelandic fisheries. Every licensed
vessel is mandated to report catches electroni¢edlygh an electronical logbook system
(latest regulation nr. 557/2007) to the Directom@t&isheries. When combined with a satellite
vessel monitoring system (VMS) this provides vezlyable information to the Directorate of
Fisheries for enforcement purposes and reliabliéssts to the MRI for stock assessment
purposes. The information reported in the electrolmg book are: 1) name of ship,
registration number and call code, 2) fishing g&ard and size, 3) latitude and longitude of
start of fishing, 4) Catch by weight and speciesgosition, 5) date and 6) landing harbour.

The collection of fisheries related data in Icelamdccomplished through what is probably
the most advanced data collection system currantlgperation for a whole sector. This
system presents the opportunity to monitor in meai-time the harvesting sub-sector both
regarding individual species and particular vessef® opportunity to manage the fisheries
by for example adaptive, regional, species spedfiteria exists. Such measures would
probably detract from the economic efficiency of tturrent system, but could address some
of the emerging and pressing biological and sogglies facing the current management
system.

4.2  Fleet composition and development

After the implementation of the IVQ system in 19&4was expected that there would be a
reduction in the Icelandic fleet. However, the fléacreased in both numbers and

displacement. This is especially marked in the ldgment of the trawling fleet and in the

numbers of the open boats (see Figure 5 and Figurdhe number of boats reached a
maximum in 1990, the year before the new Fishekigtswas implemented. That year there

were 2,321 vessels registered, an increase of 666els from the implementation of the

initial quota system in 1984 (see Figure 5). Mdsthis increase can be attributed to a great
increase in open boats, from 825 in 1984 to 1,323990, an increase of 61%. Decked
vessels remained fairly even during this periodirok, reaching a maximum of 883 in 1990

and a minimum of 675 in 1997. The number of trasviacreased slowly from 107 in 1984 to

a maximum of 121 in 1996. From the high in 1990 twerall number of vessels has

decreased dramatically, with the number of fishiagsels in the Icelandic fleet in 2006 being
1692. Most considerable is the decrease in numbepen boats, by 548 vessels, a 70%
decrease and in trawlers by 58 vessels, a decoé@28%6.
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Figure 5. The number of registered Icelandic fighitessels by class, 1980 — 2006 (source: Fiskiftsamds
and Statistics Iceland).

These trends for trawlers and open boats havereiiffeexplanations. It is inherent in ITQ

systems that effort can be concentrated on largee mfficient vessels. This is precisely what
happened in the Icelandic fisheries. Larger vessele brought into the fisheries, and quota
was moved from less efficient vessels to more ieffiic vessels within the same fishing

company. This trend continues until 1997, aftercihwe observe a decline by almost half in
the number of vessels, but only by 41% in GRT (Begire 6). That is a definite trend

towards a fleet consisting of a fewer larger tras&xactly, what one would expect.

The trend for open boats is quite different. Itigimpen boats were excluded from the IVQ

system. This loophole resulted in an explosive g@noiw the number of small vessels (the

initial cut off was at 10 GRT). In 1980, there wé&i8 small vessels. In 1984, there were 825
and in 1991 after the advent of the ITQ system,nhmber peaked at 1,325. The share of
catch, especially in cod, caught by the small ieseereased commensurately, from less than
5% in 1983 to more than 20% in the 1990s. The swedbels have now been incorporated
into the ITQ system although with some special {@ions, and the observed decline in the
number of small vessels continues unabated.
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Figure 6. The displacement of the Icelandic fisHiegt 1980 — 2005 (Fiskifélag islands and Statistceland).
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Figure 7 shows the number of commercial fishing permitsiess 1992/93-2004/05. In this
period of time the number of fishing permits hasrbeeduced by over 1,000. As all fishing
vessels are required to have an official fishiegrice to engage in commercial fishing within
the Icelandic exclusive economic zone (EEZ), thia igood indicator of fleet reduction (The
Icelandic Ministry of Fisheries).
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Figure 7. The number of commercial fishing perrgsied 1992/93-2004/05.

Figure 8 shows an overall distribution of vesseld their shares of the catches in both tonnes
and Icelandic kréna for the year 2005 (The Icelamdinistry of Fisherieswww.fisheries.i3.
This figure shows that a small part of the flekg 63 trawlers and multi purpose vessels (six
percent of the fleet in terms of numbers) catchentban 40 percent of the harvest in value
and more than 20 percent in weight. It also shdwas dbout 40 percent of the Icelandic fleet
(small vessels) catches less than 1 percent irstefrtonnes and less than 4 percent in terms
of value.

Arid 2005 londudu 1.242 fiskiskip 100% —
1.668.927 tonnum af fiski ad

verdmaeti 67.950 milljénir islenskra

krdna.

In 2005 1.242 fishing vessels landed
1.668.927 tonnes of fish, valued at

67.950 million 1SK. 60% -+
B Togarar og fidlveidiskip
Trawlers and multi-purpose vessels 40% +
B veélbatar

Decked vessels
20% T

[ Opnir fiskibatar
Undecked vessels

W S et R i e 8
Figure 8. Overall distribution of vessels and ttaares of the catches in both tonnes and Iceldadita (The
Icelandic Ministry of Fisheries, www.fisheries.is).

Trends in the fishing fleet composition, both inmhers and displacement fit with the
expectations of how an ITQ system works. Fewemdamore efficient vessels catch a
majority of the fish both in value and weight. Thisnsolidation is clearly seen in the
declining number of fishing permfté. At the same time, both newcomers and established
fishermen are exploiting all possible loopholeghe system. This is well expressed in the

51 There is also a consolidation in the processingsaalbor, as per section 5.3.
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historical trends in the small vessel fleet.

5 Social robustness

The literature review has uncovered several delvatasng to the performance and effects of
the Icelandic fisheries management system. Howéhergdebates seem on an overall level to
be related to two different discourses on the ITY@tean on Iceland. On one side is a

discourse, which focuses on the positive effecthefsystem. The literature belonging to that
discourse looks mainly at increases in economicieffcy and to some extent at the story in
relation to conservation, which has, it seems, ddrout being not nearly as negative as
anticipated by some sceptics. One of the main asitfitom this perspective is Ragnar

Arnason (Arnason 1996; Arnas@t al. 2000; Arnason 2005; Arnason 2006). On the other
side is a discourse, which is more sceptical towdhd system — or at least focus on the
negative aspects. The literature belonging to thiscourse focuses largely on the

distributional affects of the ITQ-system from diéat angles. One of the main authors from
this perspective is Gisli Palsson (Palsson and dsely 1995; Palsson and Helgason 1996;
Palsson 1998; Copes and Palsson 2000).

The two discourses question only to a limited eixtamether the other camp is right or wrong.
They rather seem to focus on different issues dnectives of fisheries management. The
reason for the discrepancy between the two sidedeallustrated by the use of the idea of
conflicting fisheries world views. Charles (1992793 argues thdtconflict can often best be
understood as rising from natural tensions betwédwee differing fishery paradigms (or
‘world views’), each based on a different set oligyoobjectives” Charles (1992) identified
the three paradigms to beonservation which focuses on the policy objective of
conservation in the sense of resource maintenarat@nalization which focuses on
economic performance in the sense of productiatysocial / communitywhich focuses on
community welfare in the sense of equity, see

Figureo.

Conservation

Social /

Rationalization .
Community

Figure 9. The Paradigm Triangle (Charles 1992).

The two conflicting discourses in the Icelandic akelbcan be understood as representations of
respectively the rationalization and the sociadrhmunity corner of Charles’ (1992) triangle.
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In the following, we will briefly look at the twoislcourses and some of the issues they have
focussed on.

5.1 Quota Concentration

The debate over quota concentration has mainlys&eml on two interrelated aspects: the
concentration of quotas in larger firms and theaea concentration of quotas.

The negative consequences of the ITQ system fordhmte fishing communities have, it
seems, been significant. These problems have mbsety associated with perceptions of
unfair distribution of opportunities, concentratiohwealth and structural changes removing
fisheries related activities away from small comitias traditionally specialised in fisheries.
As summed up by Copes (cited in Copes and Pald¥a) 2he“gratis quota allocation gives
windfall gains to the privileged few. Capitalizatiof quota rights at high values encourages
their accumulation in the hands of corporations awealthy investors. This facilitates
financial and geographical concentration of fishingerations, with substitution of capital
for labour, causing irrational excessive job lostigh quota costs deprive crewmembers of
the traditional opportunity to become independewner-operators, as they can no longer
afford to purchase vessel with quota privileges.m@unities historically dependent on
adjacent fish stocks, find their economic viabiktyand sometimes their very existence —
threatened when their resources are alienated ttsidars. Members of the public are
scandalised by the gifting of access rights to pulglsources, privileged an emerging class of
‘armchair fishermen’ who become retires, living thié avails of quota leasing.”

As the following numbers illustrate, the ITQ systbas resulted in a concentration of quotas
(fisheries access rights). In 1999, the 20 biggestita owners held 57 percent of the total
quotas in comparison to 1991 where the 22 largestagowners held only 26 percent of the
total quotas (Eythdérsson 2000). Similarly, there haen a dramatic reduction in the number
of quota holders from 535 in 1984 to 391 in 1994eduction of 144 quota-holders - or 27

percent. Moreover, the quotas have been concedtrat@ong large-scale quota-holders,

whereas the number of people owning small amoungsiatas have diminished (Pélsson and
Helgason 1995; Palsson 1998).

A result of the ITQ system has according to Eyteons(2000) been marginalisation of some
fishing communities. This has especially been thgecfor the smallest communities under
500 inhabitants. These small communities have tostthe larger communities in a
competition for quotas. The ITQ system has suppdgseat only led to a consolidation in
terms of larger companies but also a relative aamagon of activity in larger fishing
communities leaving the smaller communities witlivée sources of income as the processing
plants loose their source of raw material whent$§l@eove elsewhere.

For many of the smaller fishing communities of é&o@ one of the fundamental difficulties
has been that many of the people do not have tlamsn® obtain fishing rights. And, when
excluded from the fishery, they find that altermatilivelihood activities are scarce
(Eyth6rsson 2000; Orebech 2005). When these psegléarge quantities of fish quotas being
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traded, they may wonder whether the ITQ systemcnaated a fair balance between what
fisheries contribute in respect to welfare maxinisaas opposed to wealth maximisation.

Where financial resources used to circulate inltlsal communities, they are increasingly
transferred to non-local institutions in larger ambcentres or worldwide (Orebech 2005). Not
only do the local communities have few alternateraployment opportunities outside the
fisheries sector, the contract fishing, which earWwas an employment option for the people
of the small communities, has also diminished aeentry into the sector through the
purchase of smaller boats is not economically BBador most people of the communities.
Moreover, the land based fish processing has asbngd as processing increasingly occurs
on the vessels (Eythorsson 2000).

5.2  Salary of Employed Fishermen

With the introduction of the ITQ system, the accéssfisheries has become a tradable
commodity. The system allows for quotas to be feansd between vessels and hence, the
ITQs have increasingly been subjected to quotarigashis typically occurs when a vessel is
short of quotas and therefore enters into a contwath a quota owner. Under these
agreements the fisher is frequently obliged tolsshher fish for a fixed price from which the
quota price is subtracted. This has led to theatwit cod fisheries experiencing that
fishermen sell raw fish for approximately half thee marked price. The people suffering
from such arrangements are often crew membersegagually receive their salary as a fixed
share of the fish price on delivery. In 1998, afteany protests from fishing crews, a ‘share-
price office’ was established to secure minimunegsifor fish and hence minimum wages for
the fisheries crew (Eythérsson 2000).

5.3  Community quotas and coastal communities

The community quotas (byggdakvotar) were introdugedthe fishing year 2002/03

(regulation nr. 909/2002) to address some of tieism of the ITQ system, specifically the
reputed effect of quota consolidation in larger ocwmities resulting in movement of people
away from smaller communities.

The term ‘community quotas’ refers to a small gadrrently around 4000 tonnes of cod-
equivalent) of the Icelandic quota allowance tlgagiven to small communities (about 20
communities get the quotas). Introducing the regliquotas was a highly political decision,
which caused legal problems. The distribution @f tégional quotas is based on a formula of
employment, how much they are dependent on fishefiguotas have been transferred away
from the areas and so on. This is not in any latish; the Minister himself decides on the
distribution of these quotas annually by a spemgulation (nr. 909/2002, nr. 596/2003, nr.
960/2004, nr. 722/2005 and nr. 439/2007). Somesytder Minister has not distributed the
entire community quota. But there seems to be cmuseon the process and most people
have accepted the system of distribution undenéwve regulation.

Table 5. Community quota allocations in cod equatd and the number of communities that have redeive
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quota 2002/03 to 2006/07 (source Ministry of Figiteand Directorate of Fisheries).

Cod

equivalents

(mt gutted

fish) Communities
2002/03 2000* --
2003/04 1500 36
2004/05 3200 41
2005/06 4010 43
2006/07 4385 47

*2002/03 allocations in un-gutted fish

The regulation on community quotas was reviewedreethe fishing year 2007/08. Until
now the small villages have decided for themselvls in the community should get the
quota. This has caused some problems within thed tmammunities, where everybody knows
everybody; and everybody wants the quotas. Thegdsato be made are to ensure that these
processes are running smoother. In some casesys$iem has worked okay, in others the
system has failed. The local communities do notehi#ne means to distribute the quotas in
proper ways. The quotas are supposed to suppornoaities, not the vessel owners.

Aside from the regional quotas, another measurédéas introduced to improve the situation
of the coastal communities: “Linuivilnun” meanstttiee quota for the longliners having their

lines prepared on shore is reduced by 16 percest tlelan for other vessels. Hence, this
measure enhances both the use of longliners, warehconsidered to be biologically

sustainable, and preserves jobs on shore.

It is still highly contentious if indeed trading afa shares away from (or towards) a
community has any effect either way. Looking at tifle@ds in proportinal employment in the
fisheries sector in Iceland (s€eable 6) the overall trend is clearly moving towards a
diminished importance of fisheries as a sourcengfleyment.

Table 6. Employment in the fishing industry as aegartion of total employment (Source: Statisticsland)

1998 2002 2005
Reykjavik area 2,7 2 1,7
Sudurnes 23,8 18,1 15,3
Vesturland 19,3 17 15,5
Vestfirdir 37,7 32,2 28,6
Nordurland
west 16,8 13,7 11,2
Nordurland east| 17,8 14,7 13,4
Austurland 28,3 26,2 17,5
Sudurland 14,9 11,8 9,9
All Iceland 10,1 7,9 6,6

The most recent published study on the effect otajtrading on community development by
Hall et al. (2002) does not find any patterns or trends. Agmarshas recently presented a
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further analysis on the subject at the IIFET coeriee in 2006 and at a recent conference in
Reykjavik showing no significant relationship beamdandings (presenting local quota share
ownership) and population change in Iceland. Theraowever, not surprisingly, a weak
relationship between fish processed in the locairoanity and population change (see Table
7.).

Table 7. Changes in population and bottom fishtcaicvestfirdir 1998-2006 (Source: Directorate dgheries,
Statistic Iceland).

Landed | Processed
catch catch
Population (mt) (mt)
Bildudalur -125 -1,874 -2,125
Bolungarvik -116 2,864 -408
Drangsnes -39 1,001 379
Flateyri 19 5,56 9,965
Hnifsdalur -84 0 5,501
Holmavik -45 573 -1
Isafjordur -213 -5,747 -18,858
Patreksfjordur -125 -2,471 -428
Sudureyri -18 -2,041 1,497
Sudavik -19 624 85
Talknafjordur -50 -1,361 1,164
Thingeyri -59 -139 197

People stay in the communities if there is workilatde commensurate to their expectations
of income and services (or new labor will replabe emigrants). The changes in suitable
employment opportunities in the fishing communita@sund Iceland is therefore of great
interest when examining migration patterns. As ghawTable 8. the number of facilities in
Iceland that are processing bottomfish has dimedsty somewhere between 20-50%. These
numbers fit very well with the concentration in ¢tadiscussed earlier.
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Table 8. Number of facilities processing cod angeotdemersal species 1992 to 2004 (Source: Distetaf
Fisheries, Statistic Iceland).

Other demersal
Cod species
Frozen | Salted | Frozen Salted

1992 50 41 50 34
1993 48 39 49 34
1994 50 40 50 34
1995 49 46 49 37
1996 49 47 50 34
1997 48 45 49 37
1998 46 42 44 29
1999 43 43 44 33
2000 40 45 38 34
2001 43 38 44 27
2002 40 35 42 26
2003 40 37 42 24
2004 34 34 35 25

5.4  Legality and Fairness

The Icelandic ITQ system has led to much debate deénitions of ‘property and access
rights’. Not least because the Icelandic governnoemtinues to argue that even under the
current ITQ system the Icelandic fisheries resaircan be characterised as a common
property, albeit under the supervision of the staidehalf of the public. However, arguments
such as thétransactions of uncaught fish violate the rule cépture and the common
property nature of the fishing stock’Palsson 1998, p. 283) have been numerous in the
debate. While quota-holders/fishermen under the $y&em have private property rights in
the sense that their share of the right to utithee resource can be traded on a free market,
their utilisations of their particular share of tlesource is submitted to rules entirely defined
by the state.

When the IVQ system was introduced in 1984, fishigsels were allocated unequal shares
of quotas based on their catches the previous feaes. This, as well as the semi-perpetual
awarding of ITQ shares by the Fisheries Management has since led to many disputes
over the fairness and legality of the process biclwh public property resource was handed
over to individual fishermen. Eythorsson (2000)usg that a number of court cases indicate
that the legislation relating to the ITQ system was$ sufficiently well designed from the
outset and that the Parliament would probably heen reluctant to award the ITQ shares for
free without time-limits if the implications had @erealised in 1990. However, the Fisheries
Management Act representie faco a ‘point of no return’. On the other hand HelgssA
Gétarsson, specialist at the Law Institute of threversity of Iceland, has pointed out that
firstly almost all of the current quota shares hakianged hands since the initial allocation,
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i.e. have been traded and secondly that the alocan 1990 was based on catch
records/history going back at least to 1980. Tigaiaent of fairness or lack thereof, has to be
viewed in light of this fact.

According to Eythdérsson (2000) one of the main llggablems has been the need to uphold a
paradoxical status of quota shares, which meanghbg are by law public property, but for
all practical purposes functions as private propeBecause of this paradox, the sector
experienced several court cases in the late 19®9@smportant example is the 1998 case
(Kvotaddmur) regarding a fisher who was denied iabig a fishing licence and a catch quota
because he had not been an active fisherman irl988s when quotas were allocated.
Eythorsson (2000:490) describes the outcome ofcHee in this way:Considering the
Icelandic constitution, which claims equal emplogimeghts for every citizen, and the
Fisheries Management Act of 1990, which definedisiteresources as public property, the
majority of the Court founfl..] that by introducing the ITQ system the governrhadtgiven
away exclusive rights to the publicly owned Icelarfésh resources. These had been given
away as perpetual rights to a group of people whapgdened to be the owners of active
fishing vessels at a certain point in time. Suchaanhcould not be justified by the need to
preserve the resources or by the best public istére

In short, the implementation of the IVQ/ITQ systaras declared unconstitutional due to the
de factoperpetual character of the allocation of ITQ shaiiée High Court (Haestiréttur) was
not unanimous, a minority opinion pointed out ttreg statement made by the majority of the
Court about giving away perpetual rights to an esiele group of people in 1983 is simply
not right since the allocation in 1990 had beeretdiash much wider criteria. The research by
Grétarsson and others, mentioned earlier, seersgpport this minority opinion. However,
the ruling resulted in an amendment to the Fisketiet 38/1990 giving Icelandic citizens a
general right to obtaining a fishing license on dach This did, however, not change the fact
that newcomers still had to either buy permaneotljease temporarily a costly quota to be
able to fish. The need for a quota was later chg#d in the courts. However, the fisher, who
had fished without quota, lost the case in the Higlrt after having won in a lower court. In
this case, the majority of the High Court foundtttree quotas were not formally defined as
private property, and that they were justified amservation grounds. It is notable that
neither of the rulings were unanimous (Copes anssBa 2000; Eythérsson 2000).

As opposition towards the ITQ system has increasee,major concern has been that it may
be very difficult to reverse the ITQ system. Maniizens feel that they have lost,
definitively, what used to belong to them. To comgse society, the discussion about
‘resource rental’ has become increasingly centrahe ITQ debate. While the public largely
supported the idea, in the light of the large resesi having been handed over to the quota
owners, the industry saw resource rentals as yethan tax that would diminish their
competitiveness. Another alternative which wasfpuaward in the Icelandic fisheries debate
was the idea that the fishermen annually instea@sdurce rentals return a small percentage
of their quotas to the state which would then betianed at an open auction (on auctions in
guota systems see e.g. Anderson and Holland 2Q@@jsequently, the public would, in the
long run, regain their ownership over fish resosrgeythérsson 2000). The outcome of this
debate was the resource tax, which is describdidrear
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It has been pointed out, e.g. by Agnarssbal. 2007 and Halet al. 2002 that the ITQ system
has become a synonym for everything negative thppéned in the development of small
coastal communities around Iceland. It is hardde Bow any other management system
would have done any better, considering the cir¢cant®s and changes in the economy and
society in general. In the end, the decisions tbmelease quotas out of the communities
really come down to the individuals or enterprighat own the quota shares, not the
“system”.

Regarding the issue of fairness, Orebech (200564) adds by arguing th&aechnically, the
privatization policy of ITQs involves robbing theckided fishermen of their assets (open
access) without the payment of compensatioffie excluded fishermen refer to coming
generations of fishermen or newcomers into theosebtt are underprivileged because they
must buy quotas that the first generation of quutiers got for free. Consequently, in the
transition period between first and second germmatf quota holders, the relative
competitiveness of the second generation to the# feneration is imbalanced (Orebech
2005). It has therefore been increasingly diffidoit newcomers to enter into the fishery,
since the price of the right to fish is too highmake their activities profitable. On the other
hand it can be argued that larger enterprises dféere a larger group of shareholders, and
therefore there are probably many more ownersfpaatits in the Icelandic fisheries sector
than at any point in time.

The conclusions Orebech draws are possibly notifsgely applicable to the Icelandic case.
Both in the initial 1983 allocation and in the 198ibcation, the quota shares went to boat
owners (in most cases not fishermen as such) #thhistory in the fisheries. This implicates
that the individuals/enterprises that were allogddtee quota got it because they had made a
considerable investment into the harvesting sedtois raises the question of the fairness of
newcomers getting access and quota shares withmuardy making an initial investment.
This has been pointed out numerous times in tleeatiire (e.g. Arnason 1996, 1999 and
2005, Hallet al. 2002, etc.)

6 Conclusions

The Icelandic fisheries were, along with the Nevaldad fisheries, one of the first in the
world to be subjected to a comprehensive quoteesyshitially the quota was on a vessel
basis, non transferable and an option along witbrtefnanagement for a part of the fleet,
albeit the most important part of the fleet. Ovee tast 23 years several changes have been
made to the quota system and currently all comralkefisheries in Iceland are subject to ITQ
management. It is important to realize that the I3y@tem is only a part of the fisheries
management system in Iceland. The ITQ system esndiea the Icelandic fishing fleet
adheres very precisely to the annual TACs of thec@mmercial species contained in the
system. The MRI recommends an annual TAC for allmmercial species. This
recommendation derives from catch statistics, irddpnt survey data and other scientific
information available. Based on the advice andudisions with stakeholder representatives,
the Minister of Fisheries decides on the TACs fo toming fishing year. The biological
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performance of the fisheries management systenedsiadd from a scientific process that
precedes the ITQ mechanism of distributing annatdicallowances. Biological performance
is therefore more related to the vagaries of pslithan anything else. It depends on how
closely the Minister of Fisheries follows the advif the fisheries scientists at the MRI.

The ITQ part of the fisheries management systenehasred that the economic performance
of the fisheries sector in Iceland has been goaavever, the resulting consolidation of quota
shares and processing capacity has been hard for smaall fishing communities in Iceland.
A large part of the Icelandic public relates theQlBystem directly to the changes in
population and employment patterns that have oeduover the last two decades. That is
certainly oversimplification of causes and effects.

The evolution of the Icelandic fisheries managemeagime over the last two decades
contains a number of lessons both of success asthkes. These lessons are important to
have in mind when considering future developmeriistieries management.

7 Best practices

7.1 Initial allocation of quota
Initial allocation should be made in percentageshaf quota

The ITQ systems of Iceland and New Zealand haveyrsanilarities, but they handled the
initial allocation of the quota differently. In Neidealand they made the initial allocation in
fixed tonnages, which caused severe problems atdsy Fixed amount quotas put managers
in a difficult position when having to set down thAC, as they will then have to buy back
guota, which they cannot necessarily afford. Newl&ed therefore changed the system into
allocation in percentages of the quota. In Icelaticey made the initial allocation in
percentages, and hence avoided the issues theg tiad respect in New Zealand.

ITQs should not be given out in perpetuity

The ITQs on Iceland is not given out in perpetuByt the Icelandic system gives the same
benefits, as one would expect from a right-basetlesy. Hence there is no need to hand out
the quota shares in perpetuity, as in New Zealasl,the Icelandic system performs
marketwise as well as the New Zealandic systemceélegiving out quota in perpetuity would
just take potential flexibility out of the ITQ sysh.

7.2  Effects of the ITQ
ITQ is a powerful tool to make the fleet adapthtie TAC:

In Iceland’s ITQ system, operators can plan thefivaies in order to be most efficient. Since
the implementation of the ITQ system the Icelaril¢iet has not overshot the annual TAC.
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7.3  Flexibility of the ITQ

All quota systems face the challenge of fishermeh breing able to control the catches.
Hence, all quota systems have to deal with thesidiffces between the allowed catches and
the unintended catches. In Iceland, discard is @&@&nmhe Icelandic fisheries management
system has developed a number of flexibilitieshm quota system to minimise discard. These
flexibilities are essential for the success in oride the quotas to match the fluctuations of
nature and unpredictable fisheries:

Flexibility of quota over both previous and nexayis essential if introducing a discard ban.
Flexibility in buying/leasing quota is essentialnfroducing a discard ban.
Flexibility in buying/leasing quota between fishemms essential for an ITQ system to work.

7.4  Enforcement
Strong enforcement framework accompanied by anrategystem of monitoring:

The enforcement system in Iceland is supported t@abtime, online catch reporting system,
which is coordinated with the amounts of quotalef vessel. Everybody has access to the
information of this system.

The enforcement system has to be flexible andwedieegularly.

Giving the biologists authority to close down aregs to two weeks without political
amendment:

This ensures a fast response from the observationdersize fish in an area to the closure.

7.5  Participation by fishermen
When deciding upon technical measures:

Fishermen’s expertise should be incorporated wisébéshing technical measures to reduce
by-catch. In Iceland, fishermen formally play a #male in the management system, but in

practise they have easy and direct access to tmesteli, who has the final say in most

matters.

When setting TACs:

In Iceland, a Harvest Control Rule on cod, HCR, Ih@sn introduced. It makes the setting of
TACs robust to both economic and biological changdése fishermen were part of the
formulation process for HCR, but formally the fismen do not play a role in the setting of
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the TACs: In Iceland, the Minister has the finay gasetting the TAC, and the fishermen do
not play any formal role in the management systaum,n practise they have easy and direct
access to the Minister.
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Acronyms list

GDP Gross Domestic Product

EU European Union

EEZ Exclusive Economic Zone

IVQ Individual Vessel Quota

GRT Gross Registered Tonnes

TAC Total Allowable Catch

MRI Icelandic Marine Research Institute

MoF The Ministry of Fisheries

DoF Directorate of Fisheries

GAFL Icelandic acronym for DoF and Harbour Joitt&base.
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1 Introduction

The rise of the Extended Fisheries JurisdictionJjEduring the 1970s encouraged states to
devise mechanisms to occupy and exploit their teeelarged maritime jurisdictions. Before
this change, most countries in the world had mmatidomains up to 12 nautical miles.
Outside these boundaries, fishing was carried guintustrialised fishing nations able to
operate distant water fishing fleets (DWFF). Alabie extent of the exploitation carried out
by DWFF in the high seas will never be known, DWt#scovered a large variety of fishing
resources and opened seafood commercialisatiomelsan

After extending their maritime jurisdictions to 2@@utical miles, many nations encouraged
the development of their national fishing industriblew Zealand was not an exception and
declared jurisdiction on the 200 nautical milesadtintry’s littoral. The emergence of a wide
Exclusive Economic Zone (EEZ) encouraged governnterpromote growth of the local
fishing industry, especially the deep-water sectblew Zealand’s government soon
recognised that protective measures generatechdaufish and subsequent overexploitation.
Consequently, government turned its attentionrtagket-based solution.

Although the seeds of the New Zealand’s Quota Mamemt System (QMS) can be tracked
back to ideas emerged in other places of the wdHdre is a meaningful component
developed in New Zealand. These features of the QW shaped by the particular
characteristics of the country and its fisherieBijclh have not had a long tradition before the
QMS inception. New Zealand consists of two maiands and does not share any resource
with neighbouring countries. Thus, the country panform as a sort of laboratory in which
experiments on fisheries management have takee plalcout much influence from outside.

New Zealand has developed a management systensthaique. Since the introduction of
the EFJ, New Zealand'’s fisheries have substant@ifnged. It has been the result of a long
process of learning and adjusting steered by argowent belief that market has to guide the
evolution of this industry. This is aui generiscase in which most of the intrinsic
characteristics of the fishery were propitious teystem based on individual transferable
quotas (e.g. limited number of harbours, a relétivamall initial number of species to
manage).

Government’s aim of reducing responsibilities anghagement costs and a permanent seek
for value adding for the industry has changed thgcgire of New Zealand’s fisheries. The
system is based on property rights and has manypleomentary mechanisms that are
innovations to management on their own such asagivesearch, cost recovery, and
stakeholder participation. Moreover, several aaliinstruments such as the paper trail
instrument and the discount rate mechanism to eedea mammals discard deserve to be
described.
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2 Rationale and methodology

The CEVIS project aims at evaluating innovative rapphes for European fisheries
management such as participatory governance, bigdtd management, decision rules and
effort control. The CEVIS WP3 team planned visdsfaur places outside Europe that have
implemented innovations to fisheries managemenes&hplaces were Alaska, Maritime
Canada, Iceland and New Zealand. The case of thedd¢aland Quota Management System
(QMS) was chosen due to its in-depth implementatbmight-based management and the
various complementary innovations such as partiicipacost recovery, and private research.

Our aim was to find the reasons for the inceptiédnskuch a comprehensive right-based
management and find out how particular conditiohghe country and its fisheries have
reshaped what originally was an application of eotktical approach, from which many
expectations emerged, into what is now a refersedngle of successful management. We
also aimed at knowing what the unexpected outcome® and what adjustments were
required to counteract these negative outcomesyrder to understand how the QMS has
managed to survive and to reach relative success.

Twenty years have passed since the QMS inceptidrbath foreign and native researchers
have drawn many lessons. We have gathered evidesmehese lessons through a literature
review carried out in the first stage of the WP .eTliterature review allowed us to get

acquainted in touch with the case and to identy &ources of information that led us to key
people and institutions. The second stage wasttlty drip that allowed us to get in closer

touch with the case and its actors, while seekargte sources of success or failure during
the QMS implementation.

The interviews took place in three cities (Wellmgt Auckland and Nelson) where main
management and harvesting activities are baseekviatvs took place between November
13"and 28, 2006. Prior arrangements were done to intervimw key representatives from
the Ministry of Fisheries, Seafood Council, conséipnists and academic realm. These
representatives directed us to a broader grouprdervationists and private researchers and
customary representatives belonging to a variegcatiemic disciplines.

23 people (see Table 1) were interviewed and thr&im contributions to our study are
presented in this report. Informants were addressethtroducing the aim of the CEVIS
project and by assuring recordings and informapoovided will be kept anonymously. We
asked two kinds of questions: 1) Open questionbham the system had evolved during the
last 20 years from their perspective, and 2) spegiiestions focusing on those aspects in
which the informant contributes the best accordiaghis/her background and the new
information he/she was providing. These questioasewnore focused.

The New Zealanders we interviewed were all opeaxipressing their views and helpful in
directing us to other people and providing printefdrmation such as scientific papers and
informative documents. The first informant toldthat “Public is part of our culture, it's the
New Zealand way”All other informants confirmed this. This could bne of the reasons for
the openness of the people in the system.

112



Table 1. Professional affiliations and academidkbemund of the interview participants

Government Industry| Research Green| Academic| Customary

Biologist 3 1 2 2 1 1 10
Economist 5 1 1 1 g
Anthropologist 1 1
Fisheries 2 2
representative
Journalist 1 1 2

9 4 4 3 2 1 23

3 The New Zealand Quota Management System (QMS)

3.1  Background of the innovation

When the government, in 1978, extended the marijumediction to 200 nautical miles, a

range of fish stocks came under national contrartéd (2000) reports that foreign fleets

previously exploited offshore fisheries with fewntmls on catching operations. In the early
1980s, the country had a low yielding fishery singerexploitation led inshore fisheries into

crisis, and licensed foreign fleets largely domadathe deep-sea fishery within the EEZ.
Government issued financial aid and tax reductitn&ncourage the development of the
offshore fleet. Stakeholders used economic supfmrevelop larger and more efficient

offshore capacity that finally was diverted to #deeady depleted inshore fisheries (Strakker
et al, 2002). Consequently, DWFF predominated utité early 1980s, while inshore

resources were seriously threatened.

Thus in the Fisheries Act 1983 the government duoed a quota based mechanism to
manage the seven deepwater fisheries, which is lkalsan as the Deepwater Allocation
System (DAS). This can be considered the precwstre current ITQ system (called QMS
for quota management system). Quotas for the ddepuiaheries were allocated for ten
years and were not transferable (Lock and Les08/2 Clark (1993) reports that one of the
goals of the DAS introduction was to encourage sexwlre the development of the deep-sea
fishery. In 1985, quotas allocated for deep-wapercges were granted in perpetuity. After a
long appeal process for inshore fisheries thaeth$dor 12 months, both deep and inshore
fisheries were brought into the QMS from OctobeBd,Jollowing the Fisheries Amendment
Act 1986 (Lock and Leslie, 2007).

In a more general economic context, the New Zeatgveernment introduced many changes
in the early 1980s since economic crisis calledrfunediate and drastic actions. Minister of
Finance, Roger Douglas, propelled the introduatibliiberal measures in many key economic
activities aka“rogernomics” (Dewees, 2006). The general liberalisation plaaluithed

telecommunications, postal services, health sesyieducation, etc. Hanneson (2004) points
out that the general economic plan aimed at matkiageconomy more competitive and open
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by lowering tariff barriers and dismantling subs&li One senior manager illustrated the
radical decision of privatising a public asset witis statementithe inception of the QMS
was a brave decision back then, but seen in cotitexe were many brave decisions at that
time in history”.

According to Connor (2001a), the property rightusioh was preceded by a substantial
consultation process before finalising the allawmatprocess in legislation. This process
included all interests but the Maori's. A key mgement officer informed us that this
process consisted of a pole carried out amongoat bwners in all fisheries ending up in a
majority supporting the property right alternativ€onnor (2001a) reports that the
consultation process aimed at rising support amanesidment from the fishermen. To achieve
this aim government produced documents outlinireg ghoposal and held meetings around
the country.

3.2  The introduction of the QMS

In October the 3% 1986, the QMS was extended to all inshore anchofts fisheries. This

system performed a fixed fish tonnage allocatiobddheld in perpetuity (Symes and Crean,
1995). These rights were allocated for free toekisting participants, they were transferable,
and imposed a 20% limit in ownership for inshorecks and a 35% limit for deep-water

stock®2.

The QMS assured the right to use the resourceewviind fishing permit remained as the right
of access. Initial fixed amounts of fish were adited according to historical catch. Although
rights were allocated for free, requirements fatiah allocation were rather demanding.
Rights were allocated to holders of fishing perrmt#lay 1985. To receive permits under the
new QMS, fishermen were required to demonstratethiesy received 80% of their income or
NZ$10,000 from fisheries in the fishing year 19883. 2,260 permit holders (46%) could
not meet this requirement and were consideredtpaers. Thus they were excluded from the
rights allocation (Strakkeat al, 2002).

Fishermen were left the sole decision of keepimgy thghts or transferring them. Rights were
considered an asset from the very beginning. Saciehtists criticized that the informative
process was poor, and many boat owners sold thetadpecause they found the process of
keeping control of their catches and other fornediextremely complexX:Some fishermen
didn’t even bother getting quota. Others sold faglickly to companies, understanding they
would be able to lease them baclFishermen therefore decided to sell their rightdbitp
companies. Leasing back hardly happened and margyexgelled from the system.

In 1990, the original specification of QMS in fixéahs was changed into percentages of the
Total Allowable Catch (TAC) (Connor, 2001b). Regdadd characteristics of the property

52 According to Deewes (2006), the original desijthe QMS was sketched by Ministry of Fisheriesdromists, who were inspired by a
paper by Maloney and Pearce, published in the abofrthe Fisheries Research Board of Canada i8.197
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right, it seems that a combination of desirablelijaa such as durability, transferability and
security have most likely been the seeds of thadstegrowth of New Zealand’ fishing

industry. Bess and Harte (2000) report that duthwg first ten years of QMS the positives
outcomes were a rise in industry profitability, imigevels of investment and improved fish
availability due to developments in assessmentacalvery strategies.

In the beginning, the setting of the TACs had toefa limited knowledge about stock
abundance and distribution. Other difficulties weneountered in finding the criteria on how
to allocate rights among stakeholders. An inexpead Monitoring Control and Surveillance
system (MCS) had to face the challenge of contrgland keeping track of illegal activities
as quota busting, black marketing, and high gradiqgpta busting, for instance, demanded
effective and strict control. New Zealand enjoysneoadvantages such as having a limited
number of harbours where vessels can offload agné) a reasonable control can be carried
out.

The enforcement apparatus effectively backed uprtipementation process. Enforcement
and punishment actions were strong. For instaneealpes for quota busting were hard,

including immediate confiscation of boat and gédrthe same time to stop ‘black marketing’

of fish, a computerised paper trail was set upctmepany all fish entered and sold in shops
in New Zealand. By-catch and high grading problets® needed time to be resolved. New
Zealand has responded to these challenges implelgenhovations to enhance the MCS by
installing the first satellite fishing tracking $gm in the world, the Vessels Monitoring

System (VMS), in 1994.
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3.3 The core of the QMS

3.3.1 Characteristics of property rights

According to theory, property rights comprise divaracteristics (Scott, 1988): transferability,
duration, quality of the title, exclusivity and fieility. The informants pointed out that all
these characteristics are inherent to the QMS hgla extent. Economists mainly aiming at
economic objectives such as development of offsHisteeries, reduction of government
intervention and rise of exports designed the systdost informants considered the system
to be of success since it has added a meaningluts®f income to New Zealand and has
allowed for the development of a modern and cortipethational fishing industry.

The characteristics of the QMS have generatedasieucture of the industry mostly in hands
of vertically integrated companies. These factorfticsed by social scientists and
conservationists have meant the growth of fish espsee Figure 3).

The initial allocation was carried out in fixed t@ge. When government decided to cut Total
Allowable Commercial Catch (TACC) for orange roughye to stock declines, high quality

of the property titles encouraged stakeholders @pose decisions and even to challenge
government. Government reacted accordingly andesspd rights as percentages of the

TACC33. This measure improved resource protection anfieshiisk from government to
stakeholders (Stakker et al, 2002).

It is worth saying that decisions of TACC cuts afwdnave been surrounded by controversy
and hot debate. Stakeholders have in several apptes opposed substantial reductions of
TACCs and even taken government to court. At time tf writing this report, the decision of
the Minister of Fisheries, Jim Anderton, to redtice TACCs in the orange roughy fishery
from 914 tonnes to 870 tonnes in waters from BayPldnty, north to Cape Reigna and
through to east coast of the North Island (ORH &} whallenged by Antons Fishery in the
High Court (The Independent Financial Repeftt)A similar announcement in late September
2006 provoked a judicial process started by thees@ishing company. On that occasion, the
Minister did not defend the case in tribunals. dast he introduced the Fisheries Amendment
Bill that will give the Minister great powers ingeurce sustainability. This proposal has not
been approved by the parliament yet. Antons Fisekefound that the decisiotwas
unjustified on any scientific, rational and legitlee decision”.

In a very different case, decision to cut down gsdbr hoky by 10% to 90,000 tonnes have

53 The Fisheries Amendment Act 1990 modified questtitlements from fixed tonnage of fish to a prdjmor of the TACC. Each fishery
stock was divided in one hundred million shares.

54 At the time of writing this report (09/2007) the hkter of Fisheries, Jim Anderton, has recentlyoamced various measures for the sake
of sustainability. Among these measures is theafsgeemed value for the West Coast North Islarappar and the closure of the orange
roughy fishery off central West Coast of the Solstand (ORH 7B). The Minister has also decided lom freductions of the TACCs for
various stocks such as the stock of orange roufllyeoSouth and East Chatham Rise (ORH 3B), thegeraoughy stock in waters from
Bay of Plenty, north to Cape Reigna and througbetst coast of the North Island (ORH 1), and hoksllilNew Zealand waters (Ministry of
Fisheries Web Page).
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been welcomed by the two giants of the New Zealaddstry, Sealord and Sanford. These
two companies requested the Minister to downsizeltACC to 80,000 tonnes. On the other
hand, smaller operators have recently requestdtetMinister to keep the TACC for hoky in
100,000 tonnes since a substantial reduction of @Pkharm small operators. It seems that a
process of negotiation has taken place in whichegawnent has managed to counterbalance
both factions and sustainability goals.

It is remarkable that the government has changeiide towards its mind many times in
order to let the market guide the process. In thgirtming there was a belief that the
government would buy quotas back and sell thenr Fatgctioning as a bank. It has never
happened. Stakeholders have ended up buying dimdysglotas directly among them.

The introduction of annual catch entitlements (A@Ez)s an instrument allowing companies

to fish a certain amount of fish according to thawal TACC and to trade it without needing

to sell their rights forever have smoothed the pssoof ownership change. However, nobody
is obliged to trade ACE. ACE can be consideredrasistrument to open a wide variety of

possibilities for stakeholders.

Some other rules launched by the government eshtabmitation on quota ownership. A
government officer pointed out thaheoretically four or five companies could own the
entire fishery”. Government position is consistent to this markateol approach and that
officer stated that if market determines that ahly four fittest companies own the fishery, it
would enhance a more accurate monitoring and, comesely, it would reduce costs. The
market-based solution has also allowed reducintsdbat are huge in other countries such as
collection of economic data on fleets charactesstand operations. In addition, the
threatening ghost of overcapacity is not considemedsuch. Therefore no subsides and
decommission schemes are carried out.

The philosophy of no government intervention hae astablished that cost for research and
management must be recovered from users. Some fwstecreational and customary
activities are still borne by the government, dubther costs are covered by the industry (see
4.2). The system of cost recovery has led someuofiformants to make controversial
statements on the research focus.

The QMS is widely accepted by the stakeholdergcathat is considered advantageous for
its application. A comment by one industry représeve illustrates this fact wellMany
people are satisfied with the system because tbeganething for nothing. It means that
now they are owners of a quota that they can trénlé¢he past they just had an allowance to
fish”.

3.3.2 The compliance system

An effective Individual Transferable Quota (ITQ)ssm has to be backed up by an effective

55 Although ACE was introduced in the Fisheries Adraent Act 1996, technical limitations delayedntplementation until 2001.
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judicial system able to punish infractions on tls¢éablished rules (Arnason, 1992). In New
Zealand, such judicial apparatus together with finient MCS system are the backbone of
the QMS.

The Ministry of Fisheries’ infrastructure includestrols, a boat tracking system supported by
satellite and an experienced staff, in cooperatath the military forces. Major offences
include falsifying of records, misreporting, dumginllegal fishing and declaration of catches
from other areas than those where boats are motedl to fish. In the latter case, the Ministry
uses forensic science and DNA analysis to determirether or not fish have been caught in
a given area. Compliance staff compares catch csitias from vessels with observers on
board with those from vessels without observerwdter to identify misreporting and possible
dumping. There may be an important amount of matem in offshore fisheries. A green
pointed out thatfish caught on vessels with observers on boardsamaller on average than
on the boats with no observerdh spite of this, it seems that compliance officeomsider
stakeholders essential in identifying non-compliactivities and active in denouncing them.
A manager pointed olWe depend on quota holders to prevent dumpingviiets because it
Is their assets that are being eroded”.

Informants considered punishment as draconian. pureshments include confiscation of
fishing vessels and gear, withdrawal of licenses @uotas, and penalties and sometimes even
imprisonment. Several of the informants pointed that discarding of species with low
economic value is likely to take place in spitaled deemed value system, which is designed
to counteract discarding. The MCS system conttoéspaper trial system and fulfilment of
the technical measures such as mesh size, sizs,lianea restrictions and limits imposed on
effort in the squid fishery. However, technical m@@s are not a major issue in the
management of New Zealand fisheries, which accgrttna management officer is in line
with the philosophy of market-based regime. Codteampliance are recovered from the
industry. The government pays compliance costseitieational and customary fishermen.

4  The complementary innovations of the QMS

The QMS system in New Zealand is best known fordis&ibution of quotas through ITQs.
But a number of innovations complement the ITQeegulation of the fisheries. The QMS is
not solely market based; some parts of the systerhighly regulated by government. One of
the most remarkable innovations of the QMS is thatts of the system (e.g. research,
administration, fisheries observers, etc.) are fmidhe industry througthe cost recovery
programme Another noticeable innovation is the systendeémed valuea fee that allows
fishermen to over fish the TAC in order to prevdigcard. The prices of both schemes are
calculated and set annually with the TAC. These twwvations and the innovations of
paper trail and discount ratesare further discussed below. Active participationd a
consultation are other features that accompanyystem and that are in line with both the
government’s philosophy of openness and the sta#telsd sense of ownership.
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4.1  Participation

One of the most apparent things about the managesystem in New Zealand is the active
participation of actors in the process of managemiére system is steered by the Ministry of
Fisheries, but an active process of consultancly stekeholders is taking place. Consultancy
can be tracked back to the days prior the QMS itnmepvhen Ministry’s officers were sent to
harbours to discuss with fishermen on the posgibaf introducing an ITQ system in New
Zealand (Connor, 2001 a).

Early in the process decisions started to changefabe of New Zealand fisheries, while
participation started to shape up when companidgbegad in commercial stakeholder
organisations (CSOs) under the umbrella of New atehlSeafood Council (SeaFIC). This is
especially the case when management issues aeaimg. Industry representatives pointed
out that organisation of the industry is complexl éimat there is poor collaboration between
CSOs. Within a CSO differences in interests are piernand in many case conflictive.

Industry participates actively in discussion papgish as the initial position review of the
TACCs, conversion factors, and final advice paper.

Stakeholders, including industry, conservationrsd austomary interests participate together
with the Ministry, science providers and other goweent departments in the research
planning process as part of the planning groups camidinating committee. Stakeholders
revisit and contest the outcome from the stocksassent working groups in the plenary held
yearly in May. The main outcome of the plenaryhis Plenary Report, which is the basis for
management recommendations. Stakeholder participai said to bring about stakeholder
understanding of research needs and improve assetsanth meaningful input. On the other

hand, stakeholders’ participation in said to be pl@xand time consuming.

It is interesting to see that the setting of sos@hhical measures such as excluding devices
for sea lions include the industry as an inputsggvifactor. Participation also involves
conservationist groups. They have an increasirgy it the lack of funding was pointed out
as one of the main reasons for the greens to lettkegparticipation. A management officer
suggested that may be the governmevill ‘help the green next - who knows. Otherwisérthe
representation will drift away from the intentionThe bigger green organisations can be
found in some stock assessment meetings, but tleegré constrained in funding.

Even though the Minister of Fisheries takes ultendg¢cisions, stakeholders’ participation is
meaningful in some of the key aspects of manageswait as MCS. The government and the
industry have borne together some responsibil@rescosts of the MCS system.

Stakeholders participate actively in the setting nednagement objectives. This aspect
internalises responsibilities and produces legitiynand, consequently, enhances compliance.
Stakeholders’ involvement in the process of managens such that they have proposed
banning bottom trawling and dredging from 31% & BEEZ and 6% of the territorial sea. The

Ministry of Fisheries needs a range of inputs frstakeholders to assist them in making good
fisheries management decisions. Each year the tirasd stakeholders undertake a research
planning process that results in the Proposed feshdResearch Plan. The Minister of
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Fisheries as part of the Ministry’s work plan oat8ment of Intent approves the revised
document. A substantial portion of the costs of ynahthese research projects is recovered
from the commercial fishing industry.

4.2  The cost recovery regime (CRR)

The cost recovery programme was introduced in Xasétituting a system of resource rent.
According to Stoke®t al. (2006) the principles supporting Cost RecoveryiReg(CRR)

request individuals to pay for exploitation of resmes from which they are benefiting and
taking into account that exploitation may causarhand risk to the aquatic environment as
stated in the Fisheries Act 1996. The CCR aimseabvering the costs of management,
including compliance, and research for all comnaiciexploited stocks. Costs are allocated
to individual fisheries whenever possibly. On theep hand, the government pays for the
costs of public interest, which involves customangl recreational fisheries. Costs for multi-

sector fisherie20 are shared between industry and government.

Stokeset al. (2006) describes the various objectives aimedyathb actors involved in the
CCR: For government objectives are efficiency, aotability and reduction of the
dominance of the provider of services. For the stiduobjectives are reduction of costs,
interest in services provided, purchase and dslieéiservices by the industry. For research
providers objectives are independence in collabayatith either industry or government and
competitiveness determined by the range of potgmtiaviders of services.

According to Peacey (2007), CCR allows the Ministryecover about 30% of annual budget
(30 million NZ$). One of the main advantages & @CR is that it is said to provide strong
focus on cost-effective research methods. On therdtand, it is administratively complex,
and scientific merits are clouded by cost consiitena. Harte (2006) sees among the various
advantages of the CCR the improvement of accouitjaind transparency in the delivery of
management services, involvement of industry indéerminations of management services
and generation of efficiency in the delivery ofh\gees.

The way the CRR works through consultation is aehdgver in the QMS since CCR is a
comprehensive system of commercial fishermen payithg expenses of fisheries
management, research, and enforcement. A scieniggiested that the CRR is restricting
research. Usually scientific advice is followedr s&xample, in 1999 the TACC for orange
roughy was cut down from 48,000 to 8,000 tonnercé&iin many cases scientific advice
suggests reducing TACCs, it is a strong incentige réduce research. Moreover,
conservationists point out that industry’s payifigesearch somehow direct research to most
profitable species.

4.3 The deemed value instrument

56 Based on resources being exploited by inshorepmasty and recreational stakeholders such as snapper
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Discard is often one of the biggest problems ofiatg system, but banning discard in a quota
system without allowing some degree of flexibilibgo the system may not work. In New
Zealand, they created the system of deemed val@eldoess the issues of discard twenty
years ago. The original idea behind deemed valisetavareate an instrument that encourages
fishermen not to target above the TACC instead whping catches in an ever-changing
market. A manager put it simpléfhe incentives needed to be such that they dithtjet
outside the TACC".

The deemed value instrument is applied when fiskarexceed their quota (and cannot/will
not buy or rent more quota). Thus they have tothaydeemed value to the government. The
deemed value is set annually and balanced sohtedishermen should neither gain nor loose
economically from exceeding the quotas; hence thezeno economic incentives to discard
and no incentives to keep fishing after the quetaaught. The system of deemed value is
very flexible: If a fisherman go fishing without ACor ITQ, or over-fish, he has to pay
deemed value of the catches on th8 abthe following month. Until then he can buy AGE
ITQ to fit his catch and hence not pay the deenwdev If he pays deemed value, but buy
ACE or ITQ within the end of the year, he can htheedeemed value refunded.

One of the key points is setting the deemed valilee equilibrium in the deemed value

system is difficult to achieve. The setting is lthea economic calculations of prices. To set
the deemed value so that the system obtains theredgeffects is almost impossible as the
deemed value is interactive with the prices of asll of ITQ/ACE. When the deemed value
is set too high, the deemed value undermines tlotatpACE-prices by encouraging people

not to buy quota or to discard, which is illegalt Inevertheless it is happening around New
Zealand according to many of our informants. Whes deemed value is set too low, the
fishermen have strong incentives to over-fish tA€Wwithin the legal boundaries.

This system was one of the most criticised featofeabhe QMS. An economist stated that he
did not consider deemed value to enhance sustitgdi®cause it allowed the TACC to be
over-fished; he considered the deemed value toebanother tax. A biologist who said that
deemed value has resulted in an economic invitaboaexceed TACC supports this. There
were many polarised opinions on the deemed valam &ffective instrument of management,
and conservationists pointed out that due to creaysng deemed value they tend to discard
when the deemed value is too high. On the othed,hamelevant faction of conservationists
believes a rise in deemed values may support ceats@nist measures. At the time of writing
this report a key representative of the Environnar Conservationist Organisation (ECO)
has welcomed the decision of government to risengelevalue in one of the most important
commercial fisheriesThe big increases (of deemed value) in fisheriks the West Coast
North Island snapper should help to bring catcheskowithin quota limits”.97 (Scoop
Independent News).

S7 At the time of writing this report (09/2007) Minigtof Fisheries Jim Anderton has recently announa@tbus measures for the sake of
sustainability. Among these measures are deemeeé Y@l the West Coast North Island snapper andltseire of the orange roughy fishery
off central West Coast of the South Island (ORH @8inistry of Fisheries Web Page).
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However, strong compliance may discourage crewdigcard. Although confiscation of the
boat may be a threat only to the boat owner, creavsbe prosecuted. On the other hand, a
low deemed value allows crews to make good profitslanagement officer let us know that
this instrument has been changed many times, attuss slowly being improved by both
government and industry. A working group composdd iralustry and government
representatives has sent out a discussion pap#ri®issue. The big question is, however,
whether this tool is suitable for mixed fisherigs.a mixed fishery it is more likely that low
value species will be dumped, and that fishermelh paiy deemed value for the species
obtaining higher prices, which will at least allthem to recover the deemed value paid.

4.4  The paper trial system

The paper trail system has been one of the pibarthe QMS since the beginning of the
system. Management officers considered that therpafl is antiguated now because of
problems with compliance due to emerging ways glil&ion circumvention. Early during
the QMS inception, managers realised that stromgptiance measures were required for the
QMS to be effective. Penalties for quote busting,ifistance, were hard, including immediate
confiscation of boat and gear. At the same timesttip ‘black marketing’ of fish, the
computerised paper trail emerged to accompanysallentered into and sold in shops in New
Zealand.

Currently, the paper trail system is being broacii§icised. Some fishermen criticized the
paper trail system for not working wellth'e paper work is too heavy and complicated and it
is followed buy substantial fines if it is not darght” . A fishermen representative stated that
the Ministry refused to give instructions in howfilb out the papers, as the Ministry did not
want to risk getting sued if wrong advice was givdance, the Ministry tells the fishermen to
seek legal advice if they have doubts to avoid ribke of giving wrong advice. This was
confirmed in the department of compliance in thenistry; this had to be seen as an
unfortunate consequence of QMS.

Other people pointed out that the paper trail spdtad caused damage to local communities:
The paper trail system is based on inspection hgaenly means to sustain the larger landing
sites. As New Zealand geographically covers a langga most landing sites were closed
down in order for enforcement of the system to bssfpble. Not only the landing sites are

controlled — also the receivers of the fish areried. A large number of fish receivers (e.g.

local fish markets, restaurants, etc.) were refusmshse, as the amounts of fish were too
small. One of the results is that it is imposstiolduy fresh caught fish in most local areas of
New Zealand.

4.5  The discount rate instrument for reducing sea mamhbg-catch

The discount rate can be seen as a system of ineeribr the fishermen to adopt technical
measures to avoid by-catch into the fisheries. 3ystem of discount rate applies to squid
trawlers in the southern waters of New Zealand. ditedblem in the squid fisheries is that sea
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lions feed on squid. Hence, sea lions are oftegltawhen fishermen target squid. Often the
sea lions are by-catch of squid fisheries and alexdkin the process, and the rate of survival
for the sea lions that manage to escape from shéfy gear is very low.

In order to reduce the number of sea lions kilks@, industry was proactive in developing
new technology of excluding devices by employingpgde from overseas to help developing
technical measure8-ishermen are active in developing gear for avogliseabirds and sea

mammals”said encomiastic a key management officer. Fiseermanaged to come up with
an excluding panel which releases the sea lioresdlgle leading up to the top of the trawl.

The squid fisheries are managed by a dual systeamdrmal TACC system and a maximum
allowance of killed sea lions per vessels. Theesgsof maximum allowance of killed sea
lions per vessel works through calculated averagesexample, the Minister can decide that
the fishery related mortality limit (FRML) is 20@a lions a year. This setting of the FRML
can be based on both political and biological dbjes. Often the greens in New Zealand
have strong protective attitudes towards sea masauad work intensively to reduce the
FRML. From FRML the Minister can calculate backwsardie knows that the by catch rate
for sea lions equals 6 sea lions per 100 tows.stjued fisheries have to end up either before
3.333 tows are made or when the TACC is caught.rékalt is that the squid fisheries are
stopped before the TACC for squid is caught. Thetesy of discount rate fits into this
system. If the fishermen voluntarily install theckxding panel in the trawl, they get 20%
extra tows as about 20% of the sea lions surviven@ounter with the excluding panel.

5 The outcomes of the QMS implementation

5.1  Fishing industry development

Since the introduction of the QMS, a substantiatease has happened in both quantity of
harvest and its value for many species in the Qls$es. During the first years, the system
allowed the rise of employment mainly in the preteg sector due to the fact that rights
allow a long term planning horizon that stimulategestment in technological improvements,
hence diversifying and adding value in a competifprocessing sector (Annala, 1996 and
Batstone and Sharp, 1999). However, trends in egnpat levels in the inshore sector are
reverting due to the fact that bigger companie$eptte process abroad.

Broadly speaking, security of tenure and otheaative characteristics of the New Zealand’s
property rights model have encouraged operatioasnohg and technological development,
not only in infrastructure investment, but alsoesearch and technological innovation. These
positive spill-over effects have spread onto otlsectors outside the QMS such as
aquaculture. The case of the Greenstei$ a good example of the latter (Bess and Harte,
2000). Furthermore, Bess (2005b) points out thagstment in innovation has allowed for the
development of some highly vertically integrateshing companies that compete worldwide.
The inception of the QMS has meant the transfonadif a local supplier fishing industry
into one of the most dynamic and developed expmtioss in New Zealand.
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Most of the fishing industry growth was experienaedhe offshore sector between 1986 and
1989. At that time, local fleet lacked offshore ability and charter vessels carried out
fishing. Between 1990 and 1992 a sharp increasgports is registered and local companies
invested heavily in deep-water capabilities andfagaing (Bess, 2005a). Batstone and Sharp
(1999) suggest that the introduction of the systeam been fleet developmental, probably
because it did not start facing a strong overcaypauooblem. For example, Connor (2001)
reports an increase in the overall fleet size ouad3% during the period 1987-1998 and it is
mainly due to the growth of the offshore fleet (W83 which was built to replace charter
vessels and to increase specialization. In the cgbe inshore fleet it has shown little
variation in size although it has experienced sigamt restructuring including vessels
replacement, ownership patterns, gear configurafod changed targeting. The capacity of
the core inshore fleet in the range 12-24m has kephconstant from the mid 1970s.

The only sector of the fleet that has experiencedyaificant reduction has been the inshore
segment of <12m. The drop in its capacity is edth@o around 70%. This fact seems to be
an effect of a shift towards larger average sizsels. For instance the segment 24-33m has
developed from a few boats in the middle seventes significant sector of the fleet. These
boats are being devoted to harvest species otherttie inshore species, which means an
overall decrease in the capacity devoted to thpseias since the introduction of the quota.
Since in general terms the changes in fleet stradhave been more developmental than
capacity reductive, it seems that the predomindmnge in industry has been quota
concentration without meaningful capacity reducti@onnor (2001) argues that gains in
efficiency were located outside the harvesting @edor instance, returns to scale in the
processing and export sector, synergies betweeimshere and offshore operations, new and
larger companies, and rationalization among thesteyj medium firms, but without
important impact on fleet capacity.

One of the expected consequences of an ITQ ingefiquota concentration. Stewattal.
(2005) have studied quota concentration in New atehl This team has elaborated a profile
of exiters. They have found out that most exiteesenboat owners without involvement in
processing. These stakeholders had several yeansa¥ement in the industry and made a
rather quick decision of leaving. According to Stets study, exiters left the industry
voluntarily and for a variety of reasons other thass of competitiveness. Exiters have not
met many problems in finding alternative labour @appnities outside the industry while
many of them continue working in the fishing indystOne should be careful in drawing
conclusions about the extent of the impact of th&SQntroduction on fishermen. The issue
of quota concentration has been addressed in gigrdef the QMS through mechanisms that
impose quota limitations with the aim of avoidingessive quota concentration in few hands
(Strakkeret al, 2002).

Changes in fleet technical characteristics, stmectand capacity reduction are expected
outcomes of an ITQ inception. New Zealand has lpegtially an exception to what theory
says. According to the interviews capacity hasbesn reduced, but has expanded in a way
that has generated spill-over effects on internatiovaters or foreign EEZs. It is obvious that
there has been a capacity reduction in the inskeceor, but capacity has been expanded in
the offshore sector because of strong incentivesefdrepreneurs to exploit deep water
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resources that were fairly abundant during the fiesrs of the QMS and in great demand in
foreign markets (e.g. orange roughy). The managewiéiners interviewed pointed out that
in a comprehensive QMS like the one in New Zealawéycapitalisation cannot be a concern
for the management, but an issue for the firmsrat take decisions in order to succeed
which includes decisions on investing heavily shing capacity.

Consequently, there are not subsidies for fuelpagissioning schemes, vessel construction
or renovations programmes. New Zealand as well astrAlia has not taken any action in

implementing the International Plan of Action fdret Management of Fishing Capacity

(IPOAMC). Australia and New Zealand are two of tdoeintries in which property rights have

been widely adopted. On the other hand, the IPOAMEbeen widely adopted by most FAO

member states (Pascoe, 2007). As pointed out, thghaim of improving processes and

increasing efficiency the firms invested heavilyfleet capacity expansion and improvement
in the offshore sector.

As regards processing capacity firms invested alicgly. The resource economists
interviewed pointed out that when the QMS was ohiced the inshore fleet shrunk and
consequently labour suffered a contraction. Theneegoc system showed resilience and
absorbed the impact by social security mechanismisadternative labour opportunities. It
seems as if the right of tenure brought securitg atbowed for long planning horizons.
However, since resource availability has droppethany cases, firms are seeking to reduce
costs by processing fish in China and other coesiin the Pacific Region, where labour costs
are lower, or by chartering Ukrainian fishing bodtet have lower operating costs. A
respondent to the interviews pointed out that cditipeness in New Zealand is understood
as reducing costs and improving the quality ofgreducts.

Nowadays, with prestige conquered in the globdl fisarket some firms such as Sealord
process their products abroad and label them. Tiare is a tendency to get rid of capacity
and the current overcapacity could disappear instiwt run. Good natural conditions for
aquaculture and prestige in the world market fowN&ealand’s seafood are allowing for a
rapid expansion of aquaculture. The interviewedpfeepointed out that there is an increasing
synergy between the fishing and the aquacultureosedowever, increasing aquaculture is
perceived by the industry as a threat to fishesiese they occupy large portions of the sea.
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New Zealand fisheries: Evolution of fish exports (1 989-2006)
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Fig. 2. Evolution of fishery exports in tonnes tbe period 1989-2006. Notice the rise in exportsrfr1990.
Exports have not dropped below 1,000 tonnes shm&e. tSource: Ministry of Fisheries.

New Zealand fisheries: Value of fish exports (1989 -2006)
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Fig. 3. Value of fish exports in million New Zeathmollars for the period 1989-2006. Source: Miryistf
Fisheries.

5.2 Indigenous people

Proper fisheries management and restructuringeofitiet were the obvious challenges for the
guota management system in New Zealand. QMS irme@imed at economic efficiency,
and social objectives were not taken into accotititeavery start. The QMS was not designed
for encountering the Maori people’s claim for theghts as stipulated in the Treaty of
Waitangi. Yet the system has managed to encouméelBori. How can it be that traditional
Maori claims could be combined with modern capstadi management systems? Hersoug
offers an explanation: ‘..the QMS provided the “currency”, making it possitiesort out
the Maori commercial claims(Hersoug, 2002:69). He further argues that tidQis an
innovative attempt at establishing the better af tmorlds, keeping Maori in touch with the
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cultural roots of fishing while also participatimgthe modern commercial sector.

Maoris issues have to be seen in the light of taéus of indigenous peoples around the
world. New Zealand has a different history thaneotholonized countries as it was not
conquered and forced under the Crown: The Maagisesi a contract with a representative of

the English Crown in 1840 (The Treaty of Wait&®)i This treaty states that the Maori have
rights to their natural and cultural resourceschiding fisheries resources.

In 1957, the ILO (International Labour Organizafi@nadopted a ConventiorConvention
No. 107 of 1957 concerning Indigenous and TribgbuPationgd to be applied to indigenous
and tribal populations in independent countries amded at protecting these people. Since
then, indigenous peoples have increased the @dlitigpact of their countries claiming back
rights and resources lost in and after the coldimzaln 1989, the convention was revised
(Convention No. 169 on Indigenous Peoplesthe light of changes in the position of
indigenous and tribal populations and of greatedewstanding of their position by
governments, employers and workers. Whether thetamoof these conventions on supra-
national level was a result of increased focusrmligenous peoples’ lost rights or the other
way around is hard to say. In New Zealand, the Mlaad made many claims in vain, but in
the left wing orientation period in the early 1989things started moving.

In 1975, the Waitangi Tribunal was established s&kenrecommendations to the Government
on how the Waitangi Treaty should be applied irrentrpolitical matters. This, however, did
not prevent the part-time fishermen - of which margre Maori - from being excluded from
the initial allocation of quota in 1983. The initiallocation concerned 29 species, which
corresponded to more than 80 % of commercial fisker

The Waitangi Tribunal affirmed to the Maori thattfreaty of Waitangi guaranteed the
Maori the full rights to their traditional fishesgWaitangi Tribunal, 1988). Numerous Maori
organizations protested and applied for injunctiokligh Court, which was granted in 1987.
In order to avoid long discussions and trials, @@ernment and the Maori compromised on
the fishing rights — the government arranged for-back schemes to be finalized by the end
of 1992. The Parliament passed the temporary Maseheries Act in 1989 (Hersoug, 2002).
From a non-commercial customary Maori perspecties, settlement of a share of the ITQ
was not satisfying. Hence, the Government estaddighe fisheries task force to advice on
appropriate legislative change and reform. The faste saw a need for the Maori to be
involved in management of the fisheries. The tasicd suggested two components for
addressing the issues of traditional fisheriesaavdsting right and exclusive rights (Kerins
and McClurg, 1996). Hence, the customary fishewese ensured to the Maoris by giving
them exclusive rights to certain inshore areas.

Other people see the development differently: Basis the development from a legal
perspective: He argues that the system is rootgubiitical pragmatism rather than in the

58 http://www.treatyofwaitangi.govt.nz/

59 The UN specialized agency which seeks the promati@ocial justice and internationally recognizedian and labour rights
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legal constitution, and further that its complexigspecially as to customary fisheries, has
prevented a clarification of the Maori fishing righ(Boast, 2000). Dewees argues that the
Maori people has a hard time adjusting their fisggefrom the traditional fisheries as fisheries
now require a new set of skills in order for fisihen to manoeuvre in the bureaucratic system
(Dewees, 1997). Representatives from the Ministryrisheries, Hooper and Lynch, argue
that the process sketched above is an expressitreakecognition of and provision for the
rights of the Maori and the coastal communitieseyifargue that resources need to be
protected if the resources are not to disappeae iti@n they already have. Hence it is also of
Maori interest that they are given some tools tsues sustainable use of the marine resources
(Hooper and Lynch, 2000).

5.3  Fishing communities and recreational fisheries

As regards fishing communities, social scientistin@d out that many communities have
disappeared because QMS propelled a movement ichwhe small boat owners got rid of
their rights to avoid big bureaucratic processeth whe hope of leasing rights back later.
Leasing back has not happened to the extent expdttis thought that information was not
sufficient and that the small-scale operators werteadvised to be cautious in the use of their
rights in a scenario of fast changes. Even manageofécers recognise that the QMS has
had a negative impact on communities. A key managewificer pointed out thdthe QMS
from a macro economic perspective is good; if yamtwo maintain communities it is bad”.
Managers did not consider this a failure of the QBIBce “social objectives including
customary rights were not in the original agenda”.

What is clear is that introducing such a compreivend Q system definitely transformed the
face of fisheries. The actors did not easily foeeQMS outcomes in the beginning. The most
efficient companies that had better managementbdépes to plan their operations absorbed
many other small operators. Other informants pdirgat that the complicated paper trial
system required fewer points of offloading to métkeasier to handle. As a consequence,
many small offloading points were closed. Locahésmen were not allowed to sell fish
locally as restaurants were not considered asréisbivers. Moreover, occasional fishermen
were expelled from the system. It was necessametaonstrate an annual income of more
than 10,000 NZ$ to remain in the system and getagqude study carried out by Stewart et al
(2005) suggests that former boat owners took tlheside to exit fisheries on their own, and
that they were absorbed by the fishery system whbey found alternative labour
opportunities.

Both the government and the public in general a@rsiecreational fisheries as an important
source of satisfaction: fresh fish for home constompand an important source of income for
fishing communities with neighbouring fish spots r@ereational fishing create jobs in

retailing, entertainment and services. The econmaiige is estimated at $ 973 million for the

major recreational species (Lock and Leslie, 2007).

Management of recreational fisheries is a hot issudew Zealand. Recreational fishing is
considered a threat to resource sustainability Bypyrgroups such as commercial fishermen
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and conservationists since it is not strongly ratpd and its extent is not well understood and
quantified. What is doubtless is that this activéyan old and strong tradition considered by
New Zealanders as a birthright. Recreational figlseare practised by New Zealanders from a
wide range of ethnic and social backgrounds (Hawki&p4 quoted by Lock and Leslie,
2007). This is well understood by Government, dr@rton-economic and economic value of
recreational fishing is being considered when allimg the share of the TAC.

It seems that a conflict for space and resourcéwemm increasing recreational fishing,
marine farming, conservationists, commercial anstamary fishing will rise in near future.
Lock and Leslie (2007) see the creation of a mamagée mechanism to facilitate interaction
among these factions as a necessity.

54 Resource status and assessments

Many will disagree to the statement that the QMSaisuccess in terms of biological
sustainability. However, from the increase in tdisth exports it is clear that most stocks are
in good health (see Figure 3). Low mobility spe@ash as rock lobster, scallops and abalone
populations have increased. Such increases maybddadthe QMS and the participatory
approach and co-management in these fisheries. dMeregthere is little illegal practising
coming from outside. However according to fisherjr&creational fisheries accounts for a
meaningful share of the rock lobster fishéfjhere is too much recreational fisheries for the
guota system to work; hence in the rock lobstdrefig about 25%-50% of catches are not
reported”.

Assessment of inshore resources is quite accurate their biology is well known and data
used in the assessment is not undermined to tleatext offshore species as illegal activities
are easily detected and denounced by inspectaitserfnen and people in general. In the
interviews, recreational fisheries were acknowledige all fractions as a factor that threatens
stock’s health due to scarce regulation. A consgEmist had this commentThe quota
system is being undermined by the other kindssbefies, which are not included in the
QMS”. Recreational fishing, which cannot be measured;oissidered an impediment to
evaluating resource status in the inshore fisherlde extent of recreational fishing is
evaluated through voluntary surveys, but there eléef that many fishermen do not know
the imposed daily limits (Lock and Leslie, 200#).dddition, customary fishing can also be
considered an impediment to accurate assessméim¢ status of inshore resources and their
management. According to Bess and Rallapudi (2@&tomary activities are not subject to
size restrictions, bag limits and other managenresdsures.

Other problems arise when assessing what has lgchapened with slow growing deep
water populations such as the orange roughly stddies case of the orange roughy fishery in
the Challenger area is a good example for reflaatio the role of the knowledge basis in the
setting of TACC. During the first years, TACC waasbd on catches for earlier years, which
may work in well-established fisheries, but thisswmt the case here. There were many new
fisheries in middle- and deep-water. An accuratiinge of TACC demands a thorough
knowledge, but this is especially difficult as retg exploitation of deep-water resources
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where assessment is expensive and difficult (ergnge roughy poorly reflects sound in
acoustic surveys due to lack of swimming bladder).

Moreover, initial TACC for orange roughy was basededucated guesstimates based on a
revision of the - at that time rather scarce - dieyature on the dynamics of orange roughy
stocks in the world. Growth rate was overestimatégdh behaviour was misunderstood.
According to the interviewed biologists, this sgscgathers in compact aggregations to feed,
and this behaviour makes the species highly vubleraurthermore, scientists suggest that
this species may have not steady recruitment. €ttaeng of an initial fixed TACC for orange
roughy brought judicial demands when the governndecided to cut TACC down because
of overexploitation (see figure 4).

The rise and fall of the orange roughy fisheryint  he Challenger area
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Fig. 4. The rise and fall of the orange roughy dish The fishery collapsed in 2001 and was finallysed.
Source: Ministry of Fisheries.

The Minister of Fisheries, Jim Anderton, has anmednthis 2% of September the closure of
the orange roughy fishery in waters off central W&sast of the South Islands (ORH 7B) due
to “In this particular case, the best information sh®the stock is well below the sustainable
target, indeed around 17% of original biomass, d@hdre is nothing to suggest that it is
improving”. Moreover, the Minister has also decided on radostof the TACCs for various
stocks such as the stock of orange roughy of thehSand East Chatham Rise (ORH 3B), the
orange roughy stock in waters from Bay of Plentyitimto Cape Reigna and through to east
coast of the North Island (ORH 1), and hoky inNgw Zealand waters (Ministry of Fisheries
Web Page). It is clear that sustainability is highthe agenda of the Ministry of Fisheries and
even in the case of such a comprehensive propety system government continues to be
the main player.

Out of the 592 stocks, 220 stocks are manageddghraul ACC based on catch history, 75 on
CPUE analysis, and 75 (about 8 species) on futkséa@sessment including acoustic and trawl
survey. Species included in the latter are amoagrtbst profitable species such has snapper,
hoki, orange roughy, rock lobster and oyster. Stasgkessment is carried out by 13 stock
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assessment working groups (e.g. orange roughy stegssment). The Ministry of Fisheries
runs the process in which National Institute of @a& Atmospheric Research Limited
(NIWA) participates as a provider of some of thestblcal scientists. The industry also
participates in hiring leading international resbars. Managers are supposed to participate
in assessment, but they usually find it hard tdoWlthe technical aspects of the process.
Assessment services for resources commerciallyodggdl are purchased by the Ministry and
then recovered from stakeholders.

The plenary is carried out the 8df May to have everything ready for the fishingisen
starting in October. This is usually a long prockesause of the various consultations to be
carried out among the groups concerned. According ihanagement officer, there is a need
to increase the budget for research. Industry eoftigt discusses specific research
programmes, for instance orange roughy. A repagssnent could be consulted four times.
New Zealand has water area eleven times its lagwl &tence, much research is needed to do
proper stock assessment. The stock assessmentsprgoes room to research directly
purchased by industry, for example, tagging forkrémbster, fine scale harvest data for
abalone (paua), acoustic surveys of orange rougath sampling, habitat mapping and
development of excluding devices for sea lions ¢Ega2007).

A representative of the official sector argued :thahe of the main outcomes of the QMS has
been conservation ethics’/An example of this is the industry suggestionbam bottom
trawling and dredging operations in 31% of the EBZs said to be the largest marine
protective action even proposed within a nationlSZEHBess and Rallapudi, 2006). Even
though it sounds like a good example of growingimmmental ethics, it is worth pointing
out that the areas the industry are proposing ¢tudle in the ban are deep-water areas in
which - so far - fishing is unfeasible. Howevemcs fishing technology is progressing so
quickly the interviewed representative pointed thatt industry is going to lose opportunities
in a near future. This issue has also generatearipetl opinions between conservationists,
some of them considering industry’s proposal asdggnce industry offers banning trawling
in areas in which trawling has never been undenta®¢her factions of the greens considered
that this is just a first step in a negotiationgass in which industry will request aperture of
seamounts and other closed areas.

Evolution of the hake fishery
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Fig. 5. Evolution of the hake fishery during thetl80 years. Notice that after QMS inception tishdiy has
experienced a substantial growth. Source: Ministriyisheries.
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6

Summary: Evaluation of the New Zealand QMS

The purpose of CEVIS is to evaluate innovationshwiégard to four criteria: Cost of

management, economic efficiency, biological robestnand social robustness. The literature
review and the study trip helped formulating a nemiif hypotheses for the evaluation of the
innovations described in this chapter. These hygsml were used as the basis of developing
the CEVIS research work in Europe. Various processe identified within each innovation,

but not all processes can be evaluated with regardll four criteria. The findings are
summarised in the table below (-) means ‘decreabéé (+) means ‘increase’:

Innovation Economic | Biological Social Costs of
Efficiency | robustness| robustness| management
Property rights
Characteristics of hig + + -
quality
Processes involved
* Fleet capacity + +/- - +
adjustment
» Pressure for effective + - +
monitoring
» Seek for value addin + +/- -
» Seek for participation + + +
* Introduction of +/- + +
deemed value
measure
* Introduction of ACE - + + +
measure
» Paper trial and other + - +
enforcement
measures
Participation
Industry involvement in + +
research
Consultation + + +
Technical solutions to b + +
catch and other technic
measures
Devolution of responsibilities
Cost-recovery | + | +/- | + -
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As it has been described in previous chapters th& rMmportant innovations in New Zealand
is the introduction of &igh quality title which was pointed by informants as the main drive
in the evolution of the QMS system. High qualityshaaused a rise in economic efficiency
allowing only the most efficient to remain in thishfery and to increase competitiveness
throughvalue addingof products.

Biological robustness has also increased due teetlbaracteristics, but not in the case of
deep-water species where the lack of a solid kniyddrasis was the reason for the decline of
the orange roughy fishery. Changes in fleet strechave been more developmental than
reductive. In the inshore sector property rightseption has determined a reduction of
capacity, but in the offshore sector the result basn excess capacity, which is not
considered deleterious for New Zealand, but for libat owners. Sense of ownership has
determined an intensgeek forimproving of monitoringand seek for participation which is
also determined by the cost-recovery system.

The deemed valusystemis highly criticised for being an invitation to ewish, but it has
been also a good measure to avoid discardu@kE has smoothed the process of ownership
change. In this way, many operators can lease tigéir without getting rid of them for good.
In terms of economic efficiency, this could be ddesed negative, as the introductionAGTE
has ensured that a broad range of fishermen céigipate in the fisheries. On the other hand,
it has also caused a positive impact in terms oiasoobustness.

Thepaper trial systems considered positive in terms of biological raimess since actors are
discouraged to cheat. However, social scientisistpd out that many points of offloading
were closed, as they were considered too smalt atfiected small-scale commercialisation
of fresh fish and the small communities. Papet isi@onsidered expensive and complicated.
In general terms enforcement is strong in New Zeglaven if complicated and a source of
litigation between managers and users.

Participationis the second main innovation in New Zealand. Maogitive outcomes are
found related to this innovatiomndustry involvement in researdhrough participation in
working groups, hiring of international experts awpport in data collection are considered
to increase biological robustnes€onsultation of management issues increase social
robustness since actors including conservatiorasis customary groups feel part of the
process, which determines that they feel comfoetabith the system and increases
compliance. But consultation also makes the proaessplicated and costlyTechnical
alternatives to problems of by-catdbr example involve the fishermen in determining
meaningful input and strengthen the links with nggana.

Finally, the cost recoversystemis the innovation that has allowed substantial sast

management reduction, even if some aspects of meamag are still covered by the
government. Cost recovery has meant wider involveroé the industry in all processes of
management albeit it is criticised due to its foanghe species with higher economic value.

133



7 Best practices from New Zealand
Initial allocation should be done in percentages thie TACC

Initially, the quota allocation in New Zealand w@ane in fixed amounts in tonnes. The idea
was that the TACC should work like a national baplying up quota when stock was low
and sell quota when stock was high. This becameoblgm when stock declines forced
government to buy back large amounts of fish. Sfha shares were property rights, some
stakeholders took government to court. The soluttar to split TACC in percentages, which
is recommended by scientist every year. Thus angti@n in TACC will mean an immediate
adjustment of the shares since they are percentafelis overall quota. In this way,
government shifted the risk to quota holders.

Keep a share for the TAC for other uses

Managers should remember that when allocating rpgteity, it is not possible to return to
the original status of the fishery. Hence, it isg@od idea for the managers to hold a
percentage of the TAC for uses other than whatllecated for ITQ (Total Allowable
Commercial Catch). Other uses of the TAC compr@@entific, recreational fishermen and
even a share for precaution.

Annual catch entitlements

An annual catch entitlement enables fishermenatoster the right to catch a given tonnage of
fish to other fishermen without needing to sell gegpetual right. This is meant to soften the
impact on ITQ inception so that changes in industryctures would not be too drastic and
swift.

Keep an eye on changes in the fishery system

Introducing ITQs in a given fishery is a brave demm. Changes may arise all the time and
many of them will be irreversible. Managers shalnember that an open mind to changes
may indeed help the process of management. Arislaigns from groups with a right to
exploitation of the resources such as indigenougplpe recreational fishermen and groups
with interest in resource protection such as carademists should be taken into account.

Include fishermen’s technical expertise

The setting up of technical measures related tch#reesting operations should include the
industry as an input-giving factor. Working grougsaling with technical measures are a
good instrument for allowing fishermen to parti¢gpand share their expertise in finding
solutions to by-catch problems. In New Zealand, éaample, fishermen, scientists and
foreign experts have managed to come up with teehrsolutions such as the mammal
excluding panel, which is accompanied by incentieestroduce it.
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Develop participation structures

The inclusion of all stakeholders’ factions int@ tthanagement process enhances legitimacy
and commitment. It is a long, costly and complexcpss but outcomes would be positive. It
Is advisable for managers to enable all to expsetisar thoughts and to help those without
the economic means to participate (e.g. consemnatg).

Request stakeholders to bear part of all costs ainagement

Cost recovery encourages industry participatiogndparency and interest for cost
effectiveness of research. But be careful thatstrguvould tend to focus on most profitable
species which may not be in line with an ecosysapproach to management. Rules shall be
established and agreed between government andplayehe latter. Industry shall be let free
to invest on their own in issues related to researcspecies of major economic interest. This
fact expands the knowledge basis and contributesstmurce sustainability.

Review enforcement rules regularly

Reviewing enforcement rules regularly protect tiigtesm against fishers’ inventive ways of
circumventing enforcement. This is as importantsafting up strong rules. Even though
draconian measures are expected to discourageamphiance economic incentives to cheat
are always strong. New Zealand lessons are to busllong enforcement apparatus in which
an effective judicial apparatus, experienced MG#Hf,sinfrastructure, collaboration between
Ministry, policy and army and informative materiaviting people to denounce a poacher
builds a network to deter illegal practices.

Managers should always have the last decision osa@ce sustainability

The authority of managers to take hard decisiongesource sustainability must not be
questioned. Even in such a comprehensive markedbagstem such as the New Zealand'’s,
the fisheries minister takes decision that may h#reninterest of the fishing industry. The
New Zealand’s experience teaches us that quicksides shall be taken for the sake of
sustainability and based on the best availablensicknowledge. Therefore, none economic
interest shall interfere when deciding to closkdiges when stocks are in risk.

8 Conclusions

Although it is difficult to draw conclusions abowhat the main forces have been in shaping a
rather successful QMS, it is noticeable that gesliintrinsic to the right such as high
transferability, security and durability have bedgterminant factors. These characteristics
have enhanced the quality of the titles that ha®ldped a sense of ownership, which has
generated stakeholder’s involvement in managemahteahancing of competitiveness. This
participatory aspect has been among the drivinge®m developing the New Zealand fishing
industry. It has allowed for a growing concern abbow to improve the management
systems through cost-recovery, participation ineaesh and growing concern about the
impact of fishing activities on the ecosystem.
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From the side of the government, withdrawal of sil#s have enhanced industry
inventiveness, which has been expressed in thdajeaent of products through research and
development, improvement of sea and land capasijind the expansion of export markets.
Although many point at the impact on equity as ohthe negative outcomes of a system that
gives efficient actors the opportunity to prosperthee expense of the inefficient actors, it
seems that the New Zealand system has offerecitegsealternative economic opportunities.

The issue of indigenous people and their degreéevolvement in the system also means that
New Zealand has taken decisions to respect cusyorigirts. Therefore integration of the
Maoris and white New Zealanders into the systeailss acknowledged to be successful.

New Zealand’s experience tells us that manager$ atrasider carefully the introduction of
property right systems by defining clearly what tiigectives are from the very beginning.
Trade offs are to be carefully taken into accoulin& country or region aims at economic
efficiency as the overall objective the New Zealaxgerience tells us that introduction of
high quality property rights is the path to be doled. However, if social concerns are the
objective, property right cannot be applied compredively and the quality of the titles will
diminish.

Experiences show us that this innovation work yawkell when applied in a relatively new
fishery, but there is a big doubt whether they witirk in traditional fisheries where many
actors will be expelled from the system. How toabak economic efficiency and social
objectives?

New Zealand government still keeps control of maspgects of the system. It has a share of
the TAC booked to recreational fisheries, whichytbensider a strong tradition in the country
and an important aspect of citizens’ well beingjlevanother share of the TACC belongs to
customary groups. These are measures that softeal smpacts of the QMS. Within the
scope of the commercial TAC, the lack of interventof government in the trade of quotas
among commercial stakeholders is one of the masores for the increase in exports and
value of the fishery.

Lessons from New Zealand are to shift risk fromegament to commercial stakeholders, to
consider industry the sole responsible to investcapital, to consult the industry on
management decisions, to recover costs, to comeaetrch from research suppliers, to take
input from the fishermen when introducing technizeasures and to pay attention to further
uses of sea in order to avoid or smooth a cordiicbng factional groups such as fishermen,
sea farmers, recreational fishermen, customaryeste and conservationists.
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ACE
CCR
DWFF
EEZ
FAO
FMA
ILO
IPOAMC
ITQ
MCS
NIWA
QMS
TAC
TACC

VMS

Acronyms list

Annual Catch Entitlement

Cost Recovery Regime

Distant Waters Fishing Fleets

Exclusive Economic Zone

Food and Agriculture Organisation of the Udit¢ations
Fisheries Management Areas

International Labour Organisation

International Plan of Action for the Managem of Fishing Capacity
Individual Transferable Quota

Monitoring Control and Surveillance

National Institute of Water & Atmospheric Resgch Limited
Quota Management System

Total Allowable Catch

Total Allowable Commercial Catch

Vessel Monitoring System
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Appendix
Facts and figures on the New Zealand fisheries

TACC 589,000 tonnes
Total effective catch 517,000 tonnes
Exports 90% of total production
Value (2006) 0.7 billion Euros
Wild capture NZ$ 1.1 billions
Aquaculture NZ$ 240 millions
Total quota value NZ$ 3.8 billion
Fleet 1,372

Quota owners 1,678

Direct employment 7,155

Direct subsides None

Source: Peacey (2007)
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Chapter 5

Syntheses of best practices guidelines to Europeéisheries
Martin Aranda
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Objectives of management

Objectives of management of fishing resources ifath four broad categories: economic
efficiency, biological robustness, social robusthasd cost effectiveness of management.
These four general objectives are common to mastefies management systems in the
world. Connor Bailey and Sven Jentof (1992) strésst undertaking any objective of
fisheries management usually produces effects anfetroffs on other intended objectives.
Although it may be not hard to define objectivdsisiindeed hard to carry out actions to
achieve them since trade off among objectives miag @and be hard to counterbalance. Hard
decisions in fisheries management means that inessituations the sacrifice of some
objectives, for the sake of goals that are moreveeit to a given fishery in a given situation,
is unavoidable (e.g. stock collapses). This mayegate conflict and hurt individual and
group interests. Innovations to management apliexther regions of the world such as the
ones studied in this report, show that smart mdsh@n can be introduced to diminish
negative effects of managing fisheries managemdmtnwaiming at one or all of the
aforementioned objectives.

Most cases of innovative management in the worltsisd of a combination of innovations.
All the innovations studied in this report constdta mixture of innovations in which a
backbone innovation is accompanied with several ptementary ones. These structures
support their management systems. Many of the cemmgihtary tools have been developed
during the innovations’ life span, arising when ldeawith problems, and in many cases
through a participatory process which is a goodfqia to launch modifications to the
original model when necessary. In this contexis temarkable that the EU now is investing
considerable time and funds to develop the Regiddalsory Councils (RACs). We believe
the development of such a platform will enable Hi¢ to improve fisheries management
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while building flexible structures to face problethsough a continuous process of learning
and adjusting to the ever changing managementxoftee following section will synthesise
general best practices from the previous chaptetsow to pursue the four general objectives
of management

Economic efficiency

In broad terms, economic efficiency is understosdtlee maximisation of resource rents.
Economic efficiency is related to indicators sushreduction of government intervention in
terms of subsides and aids; the construction aistvchl competitiveness; and the reduction
of redundant fishing and processing capacity. Tamprehensive property right system
applied in New Zealand (see Chapter 4) is prob#idybest known example of a system that
has achieved most of the intended economic goalmdmic efficiency has been reached by
letting the market guide a process in which the tnedcient operators have survived and
built a modern and competitive industry. Icelandaisother good example of capacity
reduction and increase in the value of the fislnich has increased from 20 million US$ to
450 million US$ in 18 years (see Chapter 3). Desthie focus on economic efficiency, New
Zealand and Iceland have devised mechanisms taidimihe impact of economic measures
on other aspects of the fishery. The New Zealand #&eland experiences with
comprehensive ITQ systems are good examples to ulsatul conclusions from when aiming
at economic efficiency.

In a different context, the Pollock cooperativesAlaska (see Chapter 1) are other good
examples of right based management that have skdigotiveness in meeting economic
efficiency. In fact the coops manage a proper I'/&emn by letting the dynamics of right
base management operate within each coop by aljpweasing and selling of fishing
privileges among members. In this way, the fittegérators predominate, while marginal
capacity is eliminated. Another modality of ITQsfaand in Nova Scotia in Canada where
the allocation has been carried out on a fishingr deasis bringing about a substantial
rationalization of the fleet (see Chapter 2). Fritne cases mentioned above it is clear that
property rights have introduced a powerful driver economic efficiency with especial
regards to reduction of marginal capacity. Thegeeagnces are a good source of ideas to
achieve the intended goals while counteracting mlegative outcomes of introducing
measures aiming at economic efficiency. Lessoms tiee cases revised comprise:

Introduce exclusive, durable, transferable and seeurights if you aim at economic
efficiency

If managers aim at reaching economic efficiencg,ithplementation of ITQs may help them
to reach their objectives. Property rights mayadtice a powerful driver to economic
efficiency. Rights that hold the most attractiveardcteristics of property rights such as
exclusivity, security, high transferability and dtion may enable the most efficient
stakeholders to remain in the activity and to gammnpetitive while eliminating unnecessary
harvesting and processing capacity. Regarding idarghis characteristic has been addressed
differently by New Zealand and Iceland. It seemat titeland have managed to obtain
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efficiency in the system without allocating permatneghts as New Zealand did. In addition,
managers should keep in mind that social distregg anise. They shall counterbalance the
trade offs and establish measures to diminish kd@#ress. These measures may diminish
economic efficiency but may help to meet socialeotiyes. Allocation of rights to fishing
communities, skippers, crews and buy out programshedi smooth changes in ownership
and fleet restructuring.

If the decision is to introduce a long term propgrtight, establish a mechanism to transfer
the annual share of the right

When managing permanent or long termed ITQs, thedoction of an annual catch
entittement similar to the ACE used in New Zealatidw stakeholders to buy and lease the
share for the current year -which varies accordmgtock status- in such a way that quota
owners do not need to transfer their property rigihever, but they are able to transfer or
lease the share that corresponds to the curremt Yaa introduction of an Annual Catch
Entitlement is meant to soften the impact on an lifplementation so that changes in
industry structures would not be too quick and titas

Initial allocations should be done in percentagestbe TAC

The inception of comprehensive property rights dsiibwnership and quota owners will be
ready to challenge any decision that threatens tssets. Managers should carry out the
original allocation of rights in percentages of T&C. In this way, further stock declines will
not need to be economically compensated as wasabe in New Zealand. Allocation in
percentages of the TAC shift risk to quota ownkrshis way, further reductions of the TAC
due to changes in resource status will not beyeesiitested and challenged in court.

Biological robustness

Biological robustness has been, for a long time,ntain focus of management. Concerns for
achieving sustainable levels of exploitation andowery of stocks after collapse, have
determined that biological objectives have beenpiprity in agendas and that biology has
been the main support to decision making. Govermsnbave devoted large amounts of
economic resources and technical expertise to aehi®ological aims. Despite efforts
devoted by governments and international orgamisatbiological robustness is likely to be
the hardest issue to deal with since managing maesources faces high uncertainty. In the
cases reviewed in this report many mechanisms bhaee introduced to approach biological
robustness. Mechanisms comprise participatory aues to gather the empiric knowledge
of stakeholders, industry hired research, enhancewwfeMCS systems and introduction of
tools in line with the Precautionary Approach tshBries management such as the HCRs.
Challenges may keep arising and the ecosystem agpto management stands as one of the
major challenge to reinforce resource and environtedevellbeing. This fact may determine
that innovations shall keep evolving and adaptmgéw situations. The lessons that can be
drawn from the cases revised are:
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Review enforcement rules regularly and establiskteong and flexible MCS system

Reviewing enforcement rules regularly protectssy&em against fishers’ inventive ways of
circumventing enforcement. This is as importantsafting up strong rules. Even though
draconian measures are expected to discourageamphiance economic incentives to cheat
are always strong. Strong enforcement system irclwlin effective judicial apparatus,

experienced MCS staff, infrastructure, collabomatieetween Ministry, policy and army and

informative material inviting people to denounceaacher builds a network to deter illegal

practices. Strong enforcement will provide fairngsdair players and the marine resources
will be better managed.

Establish good observer coverage on board and éehmunities participate in MCS

Efficient observer coverage on board helps manafyaatch problems and other potential
ecosystem considerations (damage of bottom habitatersized fish, etc). This will make
sustainability labelling easier and the fish magctea higher value in the market. In addition,
a real time, online catch reporting system simitathe one held by Iceland and open to
everybody is expensive but backs up monitoring oiffely. Monitoring carried out by
fishing communities may increase its acceptandaercommunity. The arms-length user pay
monitoring system developed in Nova Scotia in Canadr example, works well (see
Chapter 2). This modality of monitoring system ntigink up very well to both an ITQ
system, for example, and to community based managern both cases local fishers and
officers should be very interested in keeping a&]aeal-time eye on landings.

Enable collaborative research and encourage indysinitiatives on research

Although collaborative research and co-managensembt error-free, it is clear that increased
communication and industry involvement helps sttieeging the credibility of science. It has
also helped to learn to accept uncertainty as enftdp fisheries science and management, to
live with it and to take it into account for deciss. The case of ground fish fisheries in Nova
Scotia in Canada are a good example of the l&gch initiatives should be encouraged to
improve communication and trust between scientatsl fishermen. In New Zealand,
scientists working for the industry as consultantyease the quality of research which is
benefited by a process of continuous peer reviewmdustry shall also be free to invest on
their own in issues related to research on speziesajor economic interest. This fact
expands the knowledge basis and contributes taurescsustainability. Research hired by
industry speeds up knowledge production and hetpdatilitate management. This is
especially feasible when self management is inepldtis is the case of Pollock coops in
Alaska which hire scientific services to undertéke by catch reduction programme.

When setting TAC establish an HCR

It makes the setting of TACs robust to both ecomoamd biological changes. The fishermen
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should be part of the formulation process for HGRitahas been the case in Iceland, for
example. Although in most cases fishermen do nay phy formal role in the management
system, in practice they should have easy and tdaecess to the decision makers. The
management objectives concerning the biologicaduees and the basic ideas of an HCR
should be decided by law in order to avoid negamtmabn the TAC thus ensuring sustainable
fisheries. There will always be room for negotinidecosystem concerns, data, models etc.),
but some kind of border should be drawn for what lba negotiated. It is also advisable to
decide on HCR for non-harvested species and @&iterideveloping a new fishery. It allows
for precaution when developing a new fishery.

Include fishermen’s technical expertise

The setting up of technical measures related todsting operations should include the
industry as an input-giving factor. Working grougesaling with technical measures are a
good instrument to allow fishermen to participated ashare their expertise in finding
solutions to by-catch problems, for example.

Keep a share for the TAC for other uses

If managers decide for a perpetual rights alloecatieey should remember changes will be
irreversible. Hence, it is a good idea for the nggma to hold a percentage of the TAC for
uses other than the share to be allocated for tmemercial activity (Total Allowable
Commercial Catch). Other uses of the TAC comprisengific, recreational fisheries,
customary and even a share for precaution. New addalprovides an example of
segmentation of the TAC into the main sectors efftbhing activity: commercial, customary
and recreational.

Managers should always have the last decision osa@ce sustainability

The authority of managers to take hard decisiongesource sustainability must not be
guestioned. Even in a comprehensive market bastdmsythe fisheries minister has to take
decision that may harm the interest of the fishimustry. The case of a recent closure of one
fishery for orange roughy in New Zealand providegomd example of quick and brave
ministerial decisions when resource wellbeing isskt (see page 130). Quick decisions shall
be taken for the sake of sustainability and basethe best available scientific knowledge.
Therefore, no economic interest shall interfere nvbeciding to close fisheries when stocks
are being threatened.
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Social robustness

Social robustness has an increasing weight in gendgas of fisheries managers. Modern
management steps a side of aiming merely at ecanefintiency and biological robustness -
the traditional main objectives of management- amds its attention to social aims. Social
goals involve stakeholder’'s acceptability, instanal sustainability of the regime and legal
conformity of the innovation to the legal contelxperiences in the world (e.g. New
Zealand) show that even when agendas do not indadl aspects among its aims social
distress will demand modification of the originalodel. In this context, institutional
adaptation to new demands is a key factor of sscdasNew Zealand, the involvement of
Maoris into the QMS -although contentious at at fstage- demanded modification of the
original property rights model. It seems that adbpity of New Zealand institutions to this
change has been successful and in conformity waithy kpecially the Treaty of Waitangi.
Other systems in the world have been developedking social aspects into account from
the very beginning. The case of New Scotia in Carstws that mechanisms can be found
to allocate rights in such a way that conflict,nibt eliminated, is at least smoothened.
Participatory management and transparency of theegs contributes to social robustness,
building legitimacy which facilitates stakeholdedsceptability. It is possible that in Canada
the social objectives were high in the original radge since the particular characteristics of its
fisheries based on traditional fishing communiteslitated the development of structures in
which stakeholders have tangible participation @tision making. The lesson that can be
drawn from the case revised are:

Identification of sectors

Prior to undertaking a rationalization process, agmns should collect comprehensive
information on characteristics of the fisheriesb dealt with. Different fisheries require
different solutions. The information collected slibucomprise historical catches,
characteristics of fishing fleets, fishermen, ecoimwand social dependency on the resources
being exploited, alternative labour opportunitiesl adentification of organisation structures
and rules within the fishery that can support aganisation of the fishery activity.

Limit transferability of fishing rights to fishingcommunities

The experiences reviewed in this report show thaipgrty rights holding unlimited
transferability and high duration introduce highicéncy but undermine social robustness.
Fishing rights allocation limited to the fishingramunity such as the model applied in Nova
Scotia presents a very strong alternative to righite unlimited transferability. The Nova
Scotia experience of community based ITQs shows$rang balance between social and
economic objectives. It is not just conflict ragadn, there is still plenty of conflict, but it
also shows that the system can maintain rural egmpat, viable fishing communities, broad
participation in decision making and smooth theyeat new fishers into the fishery, while at
the same time achieving most of the benefits ofeiased economic efficiency including
smoothing the exit of fishers who want to retirexdro represent surplus fishing capacity.
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Subjects to allocation

Giving rights not only to vessel owners, but alsadhe captains and the crew shall increase
legitimacy and acceptance of the process of righitscation. Moreover, it would impede
power to be concentrated on a few hands. This ipeacequires comprehensive data. In
Alaska, for example, there was a problem with otitey data on how much the crew (other
than the captains) had worked on a fishing vessel.

Develop participation structures

The inclusion of all stakeholders’ factions int@ tthanagement process enhances legitimacy
and commitment. It is a long, costly and complexcpss but outcomes would be positive. It
Is advisable for managers to enable all to expsetisar thoughts and to help those without
the economic means to participate (e.g. consemniatg). Fisheries management should
involve stakeholders in addressing management gssue in evaluating management
decisions. Although this may be time consuming, oimement can improve the
communication between the different parties, whagjain can improve acceptance of the
different views. Involvement may improve the qualif the management decisions as more
aspects are brought to the table. Involvement tuglger negotiations, which can result in
innovative solutions.

Cost effectiveness of management

Large funds and expertise are devoted to managhimnf) resources with regards of research,
administration or MCS. Concerns on increasing btatgerequirements may determine the
generation of mechanisms that allow effective rédac of management expenses.
Mechanisms to recover the cost of management finstakeholders are in use in many
places in the world. They recover, all or partleg tnanagement costs. It is a highly debated
aspect of modern management and many managerscamisis disagree since the cost
recovery tool may become a powerful tool of confbatthe industry to contest management
decisions. Costs of management shall rise sincdetaries of modern management are to
consider ecosystem issues into account. This regjuievelopment of research and technical
capabilities. Increasing use of the seas, not bylfisheries but also to aquaculture and other
activities, will require strengthening the enfor@em apparatus which will increase
management expenses. The main lessons that caavae flom the cases revised are:

Request stakeholders to bear part of all costs ainagement

Cost recovery encourages industrial participatioransparency and interest for cost
effectiveness of research. But care must be takeause industry will tend to focus on the
most profitable species, which may not be in lindghwan ecosystem approach to
management. Rules shall be established and agesegdn government and players on the
latter. Industry shall be let free to invest onitlwavn in issues related to research on species
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of major economic interest. This fact expands th@Medge basis and contributes to resource
sustainability.

Allow the industry to independently hire researchrsices

Industry may have particular interest in some sggewiith a higher economic value. Managers
should consider giving facilities to the industoyttire research on their own. This contributes
to the biological knowledge base for managemengalliws the development of private
providers of research services and gives agilitthtoassessment process. Research produced
in this way enables stakeholders to contrast fimedings to officially hired research. This in
turn improves the research process. Industry hneskarch is not an expense to the
government but a benefit of the whole system.

Allow communities to undertake MCS activities

In a context of self fisheries management, allowgngups to undertake MCS activities may
reduce the cost of management to a great exteng Blvities carried out by the community
or cooperatives may also produce legitimacy andaecd compliance since participants are
permanently controlled by their colleagues. TheeaaisPollock cooperatives in Alaska is a
good example of the effectiveness of a system ofSM&rried out by the members
themselves.
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Appendix
Guide questionnaire

A brief revision of the history of the fishery

What was the situation of the fishery two decadgs’a

What were the main problems at that time?

When were the ground breaking measures that alltkeetnprovement of the fishery
management system introduced?

Did those measures yield immediate positive re8ults

Was that innovative model a creation of the invdlveanagers and scientists of that
time?

Was that model ‘imported’ from somewhere?

Did you encounter legal problems when the measuees introduced?

Did you have to adjust the measures due to legdll@ms (law suits etc.)?

Was the legitimacy of the measures questioned wisnwere introduced?

The current situation of the industry

How do you perceive the current situation of thaustry?

What are the causes of success / failure of thestng?

Who are the key persons behind this situation?

What have been the key factors that generatedutinent situation?
What are the challenges the fishery faces?

What are the constraints?

What are the comparative and competitive advantages

What are the threats?

The policy

Are the goals and objectives of the policy accuyatet?

What are the strengths of the policy in use?

What are the weaknesses?

Does the policy include any goal on innovation bleast shows flexibility to accept
new approaches?

Did the policy developed involve the participatiohusers and wider stakeholders?
Was patrticipation balanced (e.g. were ‘minorities/olved)? How were transparency
and accountability of the process ensured?

Is the inclusion of stakeholders in the managerpsstess stated in the policy?

Does the policy encourage investment and adde@?alu

Does the policy control fishing capacity and effort

Does the policy protect the resources and the emvient?

Does the policy seek an improvement in labour antep supply?

Does it seek economic efficiency?

(How) Does it seek to improve social conditiong, ereate sustainable communities?
Have there been major modifications of the polia#agement innovation over time?
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o If yes, were these induced by learning processegatier by external

circumstances?

Is the policy designed in a way that it accountsuocertainty/ long-term dynamics

and promotes learning (e.g. through adaptive mamage structures: monitoring,

feedback processes, responsive decision strucexpsrimenting)?

Does the central government devote attention tdishery as a meaningful sector of

the national economy?

Does the central government devote economic anéghuesources accordingly?

Are there any known conflicts of the measure witttional law (e.g. constitutional

law or state aids)?

Are there any known conflicts of the measures witernational law (e.g. trade law,

competition law etc.)?

The management

Is this a top-down management system? If not

o Can the current system be described as an innevaianagement system?
Does the current system include active stakehgiddicipation?
Do you consider stakeholder participation positivall cases?
Does stakeholder participation speed up the pramedses it delay decision making?
What are the more radical positions of stakeho®lers
Is there a conflict between certain stakeholdeugs@
Are the final decisions normally based on what wWabated and decided with the
stakeholders?
Do the various stakeholders (fishermen/industrgcessing sector, civil society e.g.
conservationist, etc.) accept management innovation

o Were there conservationist’'s protests, legal chgls or the like when the
management innovation was introduced?

o Are there high levels of infringement by fishers?

o Do the stakeholders (industry and broader socigigjticipate in the
institutional arrangements (formal and informal rels of participation), or
do they oppose them?

Is there a good communication between the scisntggbvernment officials and
stakeholders?

How do you deal with the gap regarding communicatietween the scientists and the
industry?

How do you assure compliance with regulations?

Do you have an efficient MCS system?

Does the industry participate in MCS? Does the stigufinance part of the costs of
MCS?

The production of knowledge

Does the current management system encourage isciftichary participation in
assessment, advice and decision making?

Is the traditional knowledge included in the knosge basis? If so,

Is there evidence of an improvement of fisher coamgle?
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* What are the sources of error in data collecti@t tindermine assessment?

* Does the industry support part of the researcls@ost

* Does the industry participate in assessment?

* Is training of scientists and technicians an imgatrtpart of the production of
knowledge?

» Does the current system include any kind of stakkue training in the understanding
of assessment tools (seminars, workshops)?

The future

* How do you see the fishery in one decade?

* Do you expect the system to improve?

» Do you suggest any means to improve the system?

* Is there any dangerous trend that can threatesusiinability of the exploitation in
the near future?

* In the event of collapse of the current exploitextks: What would the impact on the
social and economic side be?

* Are there escape valves for a situation of socidl@conomic distress?

* Are there any potential resources for the developragnew fisheries?
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