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Participatory Modelling: Developing a Long-Term Management Plan
for Western Horse Mackerel within the Pelagic RAC
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Abstract

In the late summer of 2006 the Pelagic RAC conthstientists with expertise on western horse matlkad asked
them to assist the RAC in developing a long-ternmagg@ment for that stock. This paper reports ongratess from a
social science perspective and aims to contritmutied knowledge of best practices for interactik@cpsses between
scientists and stakeholders in fisheries manager@aetrall, the participants considered the proogbgh led to the
implementation of the management plan from 2008, esnsiderable success and the process can, gitthioel Pelagic
RAC to some extent is a special case, in that wayesas an inspiration for stakeholders, reseascied policy-makers
wishing to do similar exercises for other specidthough the process was overall considered a ss¢iealso had
problematic elements to it. These elements arevldes useful to keep in mind when designing simgegrcises.

Keywords: Pelagic Regional Advisory Council, Comntésheries Policy, horse mackerel, long-term mameege
plan, participatory modelling.

Introduction

In the late summer of 2006 the Pelagic Regionaligaty Council (Pelagic RAC) contacted
scientists with expertise on horse mackerel anddtikem to assist the Pelagic RAC in developing
a long-term management plan for western horse melck¢orse mackerel is one of the species on
which the Pelagic RAC advises the Commission oBhmwpean Communities (Commission) and
the stakeholders on the RAC were concerned thapbeies was not being harvested optimally.
They feared that the development and adoptionnediaagement plan was not a priority for the
Commission, so they decided to take the initiatMereover, the Pelagic RAC wished to explore
ways to develop management plans without goingutiitahe Commission to the International
Council for the Exploration of the Seas (ICES).dTisithe standard procedure but the RAC felt it
was too cumbersome.

This paper reports on the process from a sociahsei perspective. The SAFMAMS project
provided an avenue of cooperation with the PelRHi€ between a European Union (EU)
sponsored project able to support researchersh@idAC initiative on horse mackerel. One of the
main problems the RACs face in mobilizing scientddvice is that funding is basicalig hoc

from one initiative to the next. SAFMAMS, and thecil scientific analysis that went with it, was
part of the solution here. The paper contains badktailed description of the development process
as well as an analysis of the social processespdper aims to contribute to the knowledge of best
practices for interactive processes between ssisrdind stakeholders in fisheries management and
more broadly to knowledge about processes of paaticry modelling. The natural science aspects
of the development of the horse mackerel plan ddeessed in an article by Clarke et al. (2007).
The present paper draws gratefully on that source.

Research Approach

The research process has contained elemeatgion researchwhere the researcher assumes a
position of participant, as opposed to an obsemex,change process and thereby contributes to the
desired change - and at the same time observees@arches the process to gain knew knowledge

! For details seeww.ifm.dk/safmams




of the social mechanisms of the process (Heglaatl ehdated). In the case of the development of
the horse mackerel management plan the actiontaspsqrimarily related to the ability of the
SAFMAMS research team to help set up and fund agReRAC meeting on the horse mackerel
management plan in February 2007 in Edinburghdthitien to this the SAFMAMS team was
actively involved in discussions on how to handie question of the lack of response to a
guestionnaire distributed by the group of horsekaea scientists to the industry stakeholders in
December 2006 (Annex 3) as well as the actual @gbreto the planned discussions between
stakeholders and scientists at the meeting in Bep2007.

We studied the development process of the manageteanfor western horse mackerel by means
of several research strategies. During the devedopprocess the authors observed five of the
seven meetings of the Pelagic RAC where the dewsdop of the horse mackerel management plan
appeared as an item on the agenda. Intensive disogon the management plan took place at two
of the observed meetings. All meetings were attériyea stakeholder who was also a partner on
SAFMAMS and we have benefited from his recountihthe two meetings we could not attend.
Besides the observations we have had access tdawniand presentations etc. from all relevant
RAC meetings, as well as to significant amounts-afail correspondence between the involved
horse mackerel scientists.

After the development process ended we administamezimail survey among the key participants
in the process. The list of questions is repontedinnex 2. The questionnaires asked how they saw
the process in retrospect. We sent them out inafgr2008 to six scientists and five stakeholder
representatives, with one round of reminders, aadegeived six and three answers respectively.
Social science protocols require confidentialitgurvey research; therefore completed
guestionnaires have been numbered from 1 to &fenssts and 1 to 3 stakeholders.

Western Horse Mackerel

Atlantic Horse mackerellfachurus trachurusis a small, migratory, pelagic species inhabiting
wide areas in the North Atlantic, the Mediterran&aa and the Sea of Marmara. In the North
Atlantic horse mackerel is divided into three sapastock units: Southern stock, North Sea stock,
and Western stock (Clarke et al. 2007). The manageplian developed in the process that we are
reporting on deals with the western stock unit.

The longevity of western horse mackerel is appraaty 35 years and they reach maturity around
the age of 3-4 years. The relationship betweenaideage shows much overlap between juveniles
and adults in terms of size at age. Consequentydifficult to separate mature fish from juvesile
based on size alone. Western horse mackerel isdeved to be an indeterminate spavirieat’s
spawning takes place over an extended spawningrselasshort this implies that an otherwise
potentially useful assessment methodology, the @regg production methdds not applicable to
horse mackerel. Furthermore, western horse maciamelitment is highly spasmodic; the 1982
year class was more than 20 times the averageharDO1 year class is considered much stronger
than the average (Clarke et al. 2007).

2 That spawning is indeterminate means that thé notaber of eggs produced by an individual is retedmined in
advance of spawning but rather depends on fadtatscan change during spawning.

% The annual egg production method entails thatatymdance surveys (see explanation in footnotedaik) are
carried out in a specific way that for some speeigsbles scientists to estimate the spawning $tiockass based on
the presence of eggs in the water.



Although western horse mackerel is one of the &ieslied horse mackerel stocks worldwide the
scientific knowledge base relating to it remaimsited. There is no analytical assessment done so
the only data systematically available for managemerposes are triennial egg abundance
surveys (latest 2004 and 2007) and data on catches aod aaage. As a consequence of the
limited scientific knowledge base, the spawningktoiomass (SSB), recruitment and fishing
mortality rate (F) cannot be reliably estimated Hrete are, consequently, at the moment no
defined reference points for those values (Clatksd.&007).

The EU catch of western horse mackerel is primaaiken by British, Dutch, German, Irish and
French vessels; Danish vessels catch a limitedtiyadorwegian vessels target to a variable
degree western horse mackerel in their own exausoonomic zone (EEZ). Western horse
mackerel is currently managed by the setting otal &allowable catch (TAC) for EU waters
supported by technical measures (incl. minimumitandize). ICES advised for 2005, 2006 and
2007 a precautionary TAC of no more than 150,000és for the catches of western horse
mackerel in its entire distribution area; the TA&®&ntually adopted have corresponded to the level
of the advice but for a smaller area as the Norare§ishery has not been covered by the EU TAC.
Furthermore, it should be mentioned that otherrdsancies exist between the spatial boundaries of
the western stock for assessment purposes and sraragpurposes to the south, which
complicates matters further (Clarke et al. 2007).

To explain the background for the need to develtgmg-term management plan for horse
mackerel, Clarke et al. (2007, p. 4) conclude:

"The current management system as it applies irEldedoes not serve the horse
mackerel situation very well. The lack of an anaitassessment or forecast
precludes the implementation of the implicit EU agament strategy. The
implicit strategy is to set the TAC one year ahdmed on forecasted population
size in an intermediate year, from an assessmeaginen year.

The lack of predictive power in the assessment st the stock may not be
optimally harvested. For example, in periods ofrated stock productivity, due to
pulse recruitment, optimal catches cannot be advisein the current fisheries
system.”

It is in the light of the current move in the ElMards management plans for individual stocks that
the need for change in this ‘implicit strategy’ mbe understood. The impetus of the change for
horse mackerel was the wish of the Pelagic RAQitwiize a management plan for this species,
highlighting the role of a RAC leading the way mglementing broader EU policy.

Institutional Setting

In the EU western horse mackerel is managed uhée€ommon Fisheries Policy (CFP). Without
going in detall it is reasonable to recall that @feP as a policy framework is extraordinarily
dependent on scientific information in order todtion (for details, see Hegland 2006). The core
element of the CFP in terms of conservation ofuesss is a system where TACs are set on an
annual basis for individual stocks, usually base@ advice coming from ICES, which is paid by
the EU to carry out this task. However, among oissmues ICES suffers from limited access to

* An egg abundance survey involves collecting qtetite samples of planktonic eggs in the watersEriables
scientists to estimate whether there are moressrdggs than on average and thereby estimate alturelance of fish
relative to the past.



manpower, as the scientists connected to ICESaremployed by the institution itself but by
national fisheries research institutes with theingriorities and tasksThis means that ICES
cannot always take aad hoctasks or respond as quickly as desired by the dssion (Wilson

and Hegland 2005, CEC 2003). Moreover, the scie@dmmunity needs to be better at
incorporating the knowledge of stakeholders imitsk, something that ICES has not traditionally
been geared to do (Commission 2003, Wilson andatelg?005). These issues have led to a
situation where the almode factomonopoly of ICES on providing scientific advicesha
increasingly been questioned and the Commissioimkiasted in creating its own capacity for this
(Commission 2003). ICES itself has in response taken a reform process, which among other
things has led to the opening of more meetingst@keholder observers as well as a reorganisation
of its committee structure (for details on the kilenige base of the CFP and the institutional
reforms in ICES, see Hegland 2006 and Wilson angldtel 2005). Once the TACs have been
decided in accordance with the procedures of the, @te agreed overall fishing opportunities are
divided among and allocated to the EU member statiised shares in the shape of national
guotas. Consequently, the TACs are not only relaiednservatiorof resources but as much to
allocation of resources. The CFP and the TAC-system hastexigdailed to provide

sustainability, neither biological nor economicgsanong many others CEC 2001 or Hegland and
Raakjeer Forthcoming). In light of the poor conditiaf many stocks in EU waters, the Commission
has in several rounds attempted to modify the TAaEwork and the current strategy involves
developing single-species, multi-annual managermlants as an important element.

A key element in some of the long-term managemlamsp including the one developed for horse
mackerel is a defined harvest control rule (HCRjprove predictability for the industry and
secure biological sustainability. Under the CFP RdGre defined dsules which consist of a
predetermined set of biological parameters to gowatch limits” (Council 2002, Art. 6(4)). In
other words, scientific knowledge on the biologistate of the stock is in principle directly
determining the size of the TAC.

Developing a long-term management plan for a sigesjfecies, such as the one for horse mackerel,
usually takes place within the ICES-framework agsponse to a request from one of ICES’

clients, of which the EU is the largest. Howevarthe case of the western horse mackerel it was, as
mentioned above, the Pelagic RAC that took théaiive.

The Pelagic RAC is one of the &istakeholder-driven RACs set up to provide advicthe
Commission on aspects relating to the CFP. RACstakeholder fora consisting of representatives
of the fishing industry, conservation groups arfteoimarine fisheries stakeholders. The RACs are
the youngest part of the institutional frameworkie# CFP. The North Sea RAC, the oldest of the
six, began operating in 2004. Two thirds of these@athe RAC are allocated to the fisheries sector
and one third to other interests. RACs were crelyetthie Commission as purely advisory bodies as
a tentative step, taken within the most top-dowmm@nd and control fisheries management
regime in the developed world, toward more stakddroparticipation in developing fisheries

policy. The idea is that the RACs will come to asensus about management plans among other
things and this will allow the Commission to weighé political advantages of following the

® Likewise, the working hours of the horse mackeoéntists, who are by the way also active in GES-system, were
in relation to the development of the long-term agament plan for horse mackerel paid for by th@nat fisheries
research institutes, primarily the Marine Instifuteland, and the Centre for Environment, Fisteard Aquaculture
Science (CEFAS), United Kingdom.

® Seven RACs are planned for but the Mediterrane®@ R so far not operational.



RAC’s consensus against any differences betweeoadimgensus and other preferences the
Commission may have. The RACs were from the oyisetided by the Commission with a small
operating budget, which does not include fundsotgecthe considerable time that stakeholder
representatives spend on RAC work. This has created| challenge for RAC members;
particularly the conservation organizations thastiund their RAC work through grants and
donations (see also section on Funding beneatke)yeTdre also no RAC funds for scientific advice.
If RACs want scientific information they are expegtto ask the Commission, and if the
Commission agrees the Commission will pass a redoethe information on to ICES. In spite of
these limitations in both role and funding the RAgarticularly the Pelagic and North Sea RACs,
have developed a great deal of institutional moomarduring their young lives. Their working
groups have produced a surprising number of pladgecommendations; they have organized
conferences on their own initiative, received cdasible support and encouragement from EU
member state governments, and gotten the atteotiomst actors in Northern European fisheries,
including ICES and other scientific bodies. The RA&ce a number of problems, but hold at least
the seeds of a possible future EU fisheries co-gemant system.

Horse mackerel is one of the in total four speoiesvhich the Pelagic RAC advises the
Commission. The Pelagic RAC stands out from mosh@®bther RACs because itneta

regionally defined stakeholder forum but ratheiirtet by dealing with fisheries for four pelagic
species irall EU waters; in contrast, most other RACs providd@on management issues
relating to all fisheries in the specific regiomthhey cover, e.g. the North Sea. Despite the
relatively broad geographic coverage of the PelR#C, it remains relatively homogeneous in
relation to the composition of stakeholders from ¢atch sector, which was the most active group
in relation to the development of the long-term agement plan for horse mackerel. Most catch
sector representatives in the Pelagic RAC sit tbarbehalf of large-scale fishing enterprises
employing large, highly capital-intensive, modesssels. Although the enterprises are
competitors on the market, the relative homogerantpng them means that they often see eye-to-
eye on issues relating to management. Moreovefigheries covered by the Pelagic RAC have
been blessed with relatively healthy stocks inrlsggars compared to many of the fisheries covered
by other RACS. These elements all contribute to making the PelRgiC less prone to internal
conflict than would be the case in other RACs.Pad a result hereof, the Pelagic RAC has
already acquired a reputation of being one of thstmproductive and efficient RACs.

Steps of the Management Plan Development Process

In 2006 the stakeholders of the Pelagic RAC witlinéerest in horse mackerel came to the
conclusion that the development and adoption ohaagement plan for this species would not take
place for a long time yet unless they themselvsgated the proceSsThe key stakeholders were

of the opinion that the species was being harvastadsuboptimal way and that the development of
a long-term management plan could lead both mas®@mable fisheries and higher average
catches. The development of management plansrisea@nd effort-consuming process; and
although according to the regulations managemeamsphould be developed for an ever-increasing
range of species under the CFP within the Commisaial ICES they are being developed based
on urgency.

" This is particularly the case for stakeholdersrfithe Northern European countries, which are thstinaportant in
relation to western horse mackerel.

8 However, in relation to herring several yearsoof Fecruitment for some of the core stocks for Edsels has from
2008 led to dramatically lower TACs.

° A detailed, chronologic overview of the developmerocess can be found in Annex 1.



In late summer of 2006 the Pelagic RAC contacteshsists with expertise on horse mackerel and
invited them to assist it in developing a long-tarranagement plan. In response six scientists set
up an informakd hocworking group with the aim of developing and preseg various strategies
for a future management plan.

At the Pelagic RAC Working Group meeting in BrussaelNovember 2006, when the idea of
developing a long-term management plan for horsekaral was presented for the first time, the
Commission representative confirmed that a managepien for western horse mackerel was not
a high priority in the Commission. Moreover, then@uission representative informed the Pelagic
RAC that the Commission leaned towards a 15 pereehiction of the TAC for 200vis-a-vis

2006 in the light of the weak scientific knowledagse and the lack of a management plan for the
species. However, the Commission welcomed the stegefforts by the industry and indicated
that if the efforts were genuine the Commission M@onsider maintaining the 150,000 tonne
TAC (Observer’s notes November 2006; PRAC 2006js Was in fact the outcome for 2007.

At the meeting a representative of #eehocgroup of scientists introduced the basic biololgica
features and status of the stock, the challengesnms of the limited scientific knowledge base] an
the current management regime. Preliminary resd@ilsmulations on a range of different HCR
scenarios were outlined. It was recalled that thedd the process was to have a plan ready for
presentation to (and validation by) ICES’ WorkingpGp on the Assessment of Mackerel, Horse
Mackerel, Sardine and Anchovy (WHMHSA) in Septem®@07 so that it could enter into force
from 2008.

Finally, the Pelagic RAC was presented with a nunolbguestions (see Annex 3), which the
scientists felt that it would be helpful that tinelustry answered before more in-depth calculations
were carried out. These questions related to issiustabilityvs. flexibility of TAC, the acceptable
range of the TAC, the preferences of the marketlation to sizes etc. (Clarke 2006). These
guestions were also distributed to the stakehologes-mail by the Pelagic RAC secretariat with a
deadline of 12 January 2007 for responses. Afeptan for combining a meeting of the Pelagic
RAC with a meeting under the EU-funded SAFMAMS patjhad been presented and agreed upon,
it was decided to have the next meeting in Febrga@fy in Edinburgh where the aim was to
present results of simulations that to some extak the input from industry into account. The
response from the industry to the questionnaireigver, was limited and came in too late to really
steer the preparatory work of the scientists inaade of that meeting (Clarke 2007; Scientist e-
mail, 8 January 2007).

At the meeting in February two detailed presentegtiof the results of simulations on five different
HCR scenarios were held. The meeting allowed sobatdaime for discussion and questions to the
presenting scientists and provided the first suttistediscussions between the scientists and the
industry stakeholders, who raised a number of questThe issues taken up, some of which we
will look closer at in the following sections ofishpaper, related to:

* the fact that the assessment areas do not cor$pdine management areas;
» the usefulness of the triennial egg survey;

» the question of including occasional pulse recraiitrin the models,

» the question of how to handle the Norwegian fishetyhe models; and

* the limited scientific knowledge base etc.



Before a decision could be made on the managentemtgarticularly what relationship or

indicator on which to base the HCR, more work aisduksions were needed. The scientists still
had specific questions that they needed the ingltsnswer. Considering the limited response
from the industry to the questionnaire that hachlsant out, it was decided that the best way to go
forward was to set up a focus group meeting betileekey stakeholders from the industry, the
horse mackerel scientists, and the Pelagic RACGganeser and convener. This meeting was
scheduled for April 2007 in Dublin. At the meetiimgedinburgh in February the Commission
representative once again expressed support fardoess and, notably, the fact that it was taking
place outside the ICES-system:

“We want to say that the Commission believes tG&3 is somewhat set in their
ways and we very much support this initiative. Tes not need to go through
the traditional route.”(Observer’s notes February 2007)

This next meeting took, as mentioned, place in [ApDublin, the latest possible time in a time
schedule that would allow the plan to be implememe2008. This meeting also began with two
presentations of results of simulations on the fNgR scenarios (Kelly and Campbell 2007; Roel
2007). In one of the presentations industry piiesihad explicitly been implemented in the
scenarios (Kelly and Campbell 2007). The resuhsglenlying assumptions and weaknesses of the
simulations were discussed and the group procetedgidcuss the elements besides the HCR that
could form part of a management plan.

The outcome of the meeting was an agreement o digitailed simulations on no more than three
different HCR scenarios; this should then be prieseim a comparable format at the Pelagic RAC
Working Group meeting in May where it was hoped théirm decision could be made (Clarke et
al. 2007). As it turned out, a single presentatiomparing the simulated performance of only two
different HCR scenarios was held at the May meefiing two HCR strategies that the Pelagic
RAC eventually were presented with simulations efevl) a hybrid between a constant yield and
proportional catch strategy (referred to as thpesktrategy); and 2) a modified constant yield
strategy. Simply put, under the slope strategyctiming 3 years’ TAC is calculated by adjusting a
share of the previous year's TAC based on inforomafiom the triennial egg abundance surveys,
which monitor the trend of the stock. If the datanf the egg surveys for the last 9 years (3 sujveys
shows a downwards trend the adjustable share afAlewill be reduced while the opposite will

be the case if the data shows an upwards trend.approach can be implemented without a full
assessment of the stock. Under the modified congild strategy the TAC is modified based on
the overall development of the SSB, and as suststhategy demands that an assessment is done,
as the TAC is a proportion of the SSB (Kelly, Calpband Roel 2007; Clarke et al. 2007; Roel
and De Oliveira 2007). The Pelagic RAC did, howewet feel ready to decide upon the specific
approach and the details of a management plant aras decided to postpone the decision to the
Pelagic RAC Working Groups meeting in June to altbesstakeholders to consider the options
presented (Observer’s notes April 2007).

The decision and the final discussions on what efgato include in the long-term management
plan for horse mackerel were consequently takéneaPelagic RAC Working Group meeting in

June 2007. There the indicators and relationshigisthe HCR would be based upon was decided as
well as the remaining issues that the scientistsl@e input on before being able to do the final
analyses and evaluations. When all the conditiaastdeen introduced in the models, the



simulations on the two different HCR scenarios\wazkd relatively similar results. A final decision
was made to go with the slope strategy, which ggflan using the triennial egg abundance surveys
and as such does not require a reliable stock amses (Clarke et al. 2007; PRAC 2007d).

Notably, although long-term average yields werg/\gmilar in the two simulations, the slope
strategy is the one that delivers the highest yieltie short term (Kelly, Campbell and Roel 2007).
The final draft of the plan (PRAC 2007c) was, sujusatly, developed for, presented at, and
formally adopted by the Pelagic RAC Executive Cotteei at its meeting in July 2007; where it

was also agreed that the plan should be passeatritbea Commission with a request to have it
submitted to ICES for evaluation (PRAC 2007e).

In the fall of 2007, after having been throughritternal committee structure, ICES evaluated the
plan and found it to be in accordance with the auéionary principle for a period of 3 years and it
was on that background able to advise a TAC fo82Q009 and 2010 of 180,000 tonnes covering
all areas where western horse mackerel is caulghdugh on the longer term ICES pointed to a
number of issues that needed attention beforeléimegould be implemented for yet another three
years (PRAC 2007b; ICES 2007). The member statesstars in the Council of the European
Union (Council) increased based on the advice fiteePelagic RAC (PRAC 20079) the EU TAC
for western horse mackerel to 180,000 tofth@Souncil 2008). In contrast to envisioned in the
management plan this TAC does not cover the No@vegatches.

In the following sections, we will discuss somaiiss and lessons of the horse mackerel process.
We believe that this experience offers useful ir&pon for future approaches to participatory
modelling. We will look at 1) issues relating t@ttifferences in perspectives between scientists
and stakeholders, 2) issues relating to ICES,sBjeis relating to funding, and 4) issues relating to
planning. The paper is rounded off with a briettdission of the level of applicability of the lesson
learned in this process.

Scientist / Stakeholder Interaction

Fisheries scientists and industry stakeholderscambrthe issue of modelling from different
perspectives. Where the scientists make a liviagnfbeing able to make accurate scientific models,
industry stakeholders make their living based enahtput of the models not on their accuracy. In
practice scientists have to be prepared to listehtake the input of the industry into account when
designing the model. The traditional argument wota of keeping scientific modelling separated
from the influence of industry stakeholders is¢ofirse, the concern that stakeholders’ own short
term interests will lead to undue influence on outes. If industry stakeholders are continuously
arguing based on a notion of achieving highesttdieom yields while scientists are arguing based
on merits of the science and the accuracy of théeineithout taking the input from the industry
serious, then the cooperation will not be fruitful.

In line with this concern, Scientist 1 respondeduo questionnaire that Heprior to the process
“was concerned that RAC members may push for uaisizdile and non-precautionary
approaches."The scientist, however, reported that he did eel that this had turned out to be the
case. Rather, although the stakeholders had ditfelgectives than the scientists, this scien@st h

1911 practice the advice and adopted TAC of 180©@Bes was due to the area discrepancies divided1wD.000
tonnes to the traditional western horse mackerel Bfea and 10.000 tonnes to southern areas cobertbe TAC for
southern horse mackerel (PRAC 2007g; Council 2008).

" There was only one female among the scientistssaig:holders. In order to keep her anonymous, igenerally
use 'he’ when referring to a scientist or a staledo



the feeling that the group had been working towardemmon goal and that the objectives of the
industry stakeholders could easily be aligned whthissue of sustainability Along the same lines,
Scientist 4 commented that theillingness [of the industry stakeholders} deal openly with
trade-offs” had surprised him.

Our observations confirm that the industry did posh for outright unsustainable or non-
precautionary elements being added to the modslanfexample, the industry stakeholders did not
insist on having pulse recruitment included innthadels. As described above, horse mackerel is a
spasmaodic recruiter that occasionally producesanngous year class, if these pulses were
included in the models the outcome would be highert-term yield for the industry. Historical

data suggests that pulses occur approximatelyionexeery 20 years. The stakeholders were in fact
presented both with HCR scenarios that did anahdtdnclude assumed pulse recruitments (Kelly
and Campbell 2007; Roel 2007) - and ways of incigdhe pulses were debated internally among
the scientists (Scientists’ e-mails, January 20@%as on the other hand clear that the most
precautionary strategy would be not counting osehafrequent events — before they actually
occurred. Instead of insisting on including thesgsl| the industry stakeholders supported including
a clause stating that if pulse recruitment wasaetethen the normal HCR of the management plan
would be suspended (PRAC 2007c).

Although the general picture is that the indusid/ribt seek to push the limits of the precautionary
approach (see also section on the Role of ICESabeneur questionnaire revealed that at least
Scientist 2 had more mixed feelingis-a-visthe way that the industry stakeholders approatied
process:

“My impression is that Industry worked out whichryest control rule had the
potential of providing higher yields in the shaetrmh and therefore favoured a
particular strategy on that basis. So, the worsarednts are linked to the very
different perspectives / interests stakeholderssamentists may have. This is to
be expected but communication and mutual trustmoaye easy as a result.”

The same scientist also indicated that he doe4mok stakeholders are particularly concerned
about the science and that is a concerftiis interpretation of the process is supportethiey
industry stakeholders’ observed reluctance to teasions based on principles and the quality of
the models alone. Thus, a major concern of thesimgdistakeholders was to have calculations on
how the different HCRs performed in relation toestd TAC. That the industry stakeholders
wanted to see what they were buying in to is ndiqaarly surprising; nevertheless, at several
instances scientists actually asked if the stakkfislcould not just take a decision in principld an
then afterwards see the result of the calculatihns.of course a very different approach to cleos
a specific HCR based on the TAC it can deliver carag to the scientific approach of choosing a
specific HCR based on its scientific merits - ament afterwards calculate the size of the TAC it
delivers.

Consequently, there seems to be evidence thattiyditakeholders working towards a
management plan discount future catch opporturcbespared to immediate catch opportunities,
just as basic economic theory would suggest anyess person would. That the catches of the
future are discounted means that the value of lgave fish today is considered larger than the
value of having a similar fish in some years’ tirfibe whole idea of creating a long-term
management plan is to some extent to solve thdgrobf discounting and bind the actors to a
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particular strategy. Discounting can simply be adpict of the time dimension, but it is obvious that
the discounting rate increases with the amounnoérttainty connected to the future. In the light of
all the uncertainties of fish stock modelling arghéries management in general makes it is
unsurprising that the industry stakeholders disttumfuture (for a theoretical discussion of
discounting and self-binding, see Elster 2000). eloav, when the process includes an independent
scientific evaluation - in this case by ICES - aftee management plan has been developed, the
experience from the horse mackerel process iditthatsuggests that the industry stakeholders will
risk trying to push the limits of the precautionagproach - the objectives of the industry
stakeholders could consequently be aligned wittasuability.

Another important issue relating to the interacti@tween scientists and stakeholders is
communication. Based on the responses to our guestire, particularly the group of scientists
expressed that they were positively surprised abowtquickly the stakeholders grasped the
concepts of the science and became able to aslantlquestions arfjudge the scientific merits of
various schemes(Scientist 1). On the other side, the stakeholder® also positively surprised
about the scientists’ ability to explain their cepts, so that they could be understood by laymen.
Consequently, the material suggests - maybe somewuharisingly - that the process was not
characterized by significant problems related ®sdbmmunication of science. The scientists were
able to communicate what they were doing, and tiddeeholder representatives were able to pick up
the messages.

In contrast to the success in relation to commuimgand discussing the science, it turned out to
be more challenging to find effective tools fordesy the information from the industry
stakeholders into the work of the scientists. Fthenperspective of the scientists it was of concern
to get clear information and objectives that cdaddused in model development from the
stakeholders. For that purpose the group of seisnpresented at the meeting in November 2006 a
number of questions that they wanted the indusaeholders to provide answers for. These
guestions were subsequently mailed to the stakelmldee list of questions in Annex 3). This
strategy did not turn out to be fruitful and thevieevel of response to this questionnaire surprised
the scientists. The problem that the industry had that the questions were mucHdoncrete”
(Industry stakeholder, personal communication).tAapreason to the failure might also be that a
guestionnaire is a scientific tool, which is faorfr the way that stakeholders are use to
communicating.

At the meeting in February 2007 it was agreedttimatight way to get the needed information from
the industry would be through face-to-face inteoas. However, the meeting in February also
proved that this could not work in a setting withséakeholders present. In this respect the proble
related not so much to the presence of represeesatif conservation organisations etc., which in
fact does not turn up that often to Pelagic RACkiay group meetings (for details on the reasons
for this, see section on Funding beneath). Ratherproblem was the presence of a large number of
industry stakeholders with overlapping, marginahorinterest in the discussion on horse mackerel,
which made it difficult to have a targeted and@ént discussion. The experiences relating to the
meeting in February and the partly failed questaorenled directly to the decision to set up a focus
group consisting of the scientists and the keyestalders only. This turned according to the
participants out to be a good strategy and in ostjonnaires several respondents suggest that this
is a strategy that could be employed more in fupmoeesses of this sort (see also section on
Planning beneath).
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Although the input to the questionnaire remainadtéd it did provide guidance to the scientists
because the industry stakeholders among othersissiably agreed on the fact that a relatively
stable TAC would be good and actually better thaigher average if the higher average meant
large fluctuations. Moreover, the answers fromitigistry also highlighted management issues
that they thought were important to look at - thowgthout giving clear guidance on their priorities
(Scientists’ e-mails, January 2007; Clarke 2007).

Evaluating on the input from stakeholders afterghecess Scientist 1 put it like this in his resgmn
to our questionnaire:

“I was very pleased with the input from all staki&teys on the horse mackerel
plan. However receiving no feed back from the s$takkers to the questionnaire
was frustrating, but the reasons for this were meléar at the subsequent
meeting, thus is was evident that questionnairesat a useful tool in this
situation.”

Although both stakeholders and scientist had beecarned about communication prior to the
process, on the whole both the group of stakehsldled scientists indicated in the responses to our
guestionnaire that they had been satisfied witrctmemunication with the other group and that this
had been one of the most positive elements ofxtpereence.

Role of ICES

As mentioned above, the development of long-termagament plans in Europe would usually
take place within the framework of ICES. Althoug®HS as an organisatitrdid not take active

part in the actual development process, the orgaoishad nonetheless in various ways an impact
on the course of it.

On the most basic level, the dissatisfaction withdgtandard way of developing management plans
under the CFP, in which ICES plays a central nai&s - together with the recognition of the
comparatively low priority of the horse mackeraphithin the Commission - the main argument
for developing the management plan within the HelR4\C. As mentioned earlier, also the
Commission itself supported developing the plathePelagic RAC with reference to ICES being
“somewhat set in its way(Observer’s notes February 2007). In responskda@tiestion of what

the best elements of the Pelagic RAC developmeartgss were, Scientist 5 specifically compares
that process to the traditional process, whichrgaes to be overly bureaucratic and slow - and
failing to put the stakeholders at the centre:

“The best element of the process was the interacjinamic of work between
scientists and stakeholders, skipping over the,yntiames, slow and/or
bureaucratic procedure of the complete path forghmcess (stakeholders,
national administrations, European Commission a@@$, for going for queries
and coming back with answers, which usually maketbcesses of definition of
management plans too lengthy). With the selectedgglures the pros and
contras of alternative management plans were guiiekly revised and sorted
out by stakeholders, which are the ultimate endsuskéthe management plans.”

2 Most - if not all - of the scientists involvedtine Pelagic RAC horse mackerel management plariafewent
process are active within ICES, as well.
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However, as we will discuss in the following sentmn Planning, especially the speediness of the
Pelagic RAC development process did not come éntwighout costs.

Besides the fact that dissatisfaction with ICES pag of the argumentation for starting the process
altogether, the presence of the organisation aBrthkreviewer of the plan may very well have
affected the way the participants acted and reltedich other as well. The group of stakeholders
and the scientists were aware that the managerntsentyould have to go through an evaluation
within ICES advisory system in the end. Conseqyeptishing the limits of the precautionary
approach or in other ways challenge ICES’ standarchs would jeopardize the approval and
implementation of the management plan from 2008¢kvivas of high priority to the industry
stakeholders. Moreover, having the plan turned dow@ES would discredit the process, the
Pelagic RAC, and the scientists involved with tbétggal costs that this would entail.

Consequently, we are of the opinion that the preseh ICES as a final reviewer of the plan
functioned as a disciplinary measure particulaitya-visthe industry stakeholders. This
interpretation would also contribute to explainthg experienced relative success in the
communication between stakeholders and scientiich came to the surprise of most
participants. Although the scientists and the dtalders were engaging on something that could be
understood as an equal footing in the developmetess, the fact that the plan would eventually
have to go through an almost pure scientific reyoeacess within ICES may - more or less
unconsciously - have inspired the industry stakeérsl to conform more to scientific thinking and
norms than they would otherwise have.

Although ICES did not take active part in the depehent process, its institutionalised role as
provider of advice to the Commission on issuegirglao fish and fisheries means that the

organisation - even in an independent processeagrté relating to horse mackerel - retains a
significant positiorgquaits role as the final reviewer and highest autiyoiihis position of ICES
has in turn an impact on the actions of the pgaicis taking part in the independent process.

Funding

Obtaining sufficient funding to carry out the warkas a major issue in relation to the horse
mackerel process. The development of the horse englakhanagement plan involved significant
additional costs compared to those associatedthtlalaily running of the Pelagic RAC. The extra
costs related primarily to the involvement of st in the process as well as to additional
meetings with associated costs for for instanoeetrand interpretation services.

The original legal provisions of the RACs did nobvyide for complete or permanent EU funding
for their operation. Rather, it was originally di®il that each RAC would on a yearly basis for its
first 5 years of operation be able to receive @inaously decreasing amount from the EU
(decreasing from initially 90 percent of their betignd no more than 200,000 € in year one to 50
percent and no more than 110,000 € in year five)tdp the EU would provide up to 50,000 € to
cover translation costs (Council 2004). It was sioried that the RACs would over time be able to
cover more of their operational costs from otherses, incl. member state contributions and
membership fees. This funding arrangement remaimedituation until June 2007, where the
Council agreed to award the RACs with a generalistafbodies pursuing an aim of general
European interestBased on experiences with the operational RA@&sCouncil granted in
connection with this change of status from 200 hd2&C with a permanent, yearly budget of up to
250,000 € (constituting no more than 90 percemh@foperating budget incl. translation)
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(Commission 2006). Although this relieves the RAC e uncertainty of not knowing where
future funds should come from, the amount is adpisd make the RACs able‘to effectively
pursue their advisory role within the Common FiséeiPolicy” (Commission 2006, p. 10).
Consequently, if a RAC wishes to assume a wideremumactive role extending beyond a purely
advisory, for instance by assuming a greater roldeveloping management plans, funding will
likely remain a challenge also under the new fugdicheme.

In relation to the horse mackerel process the fupdisue proved particularly relevant in relation t
1) the participation of NGOs, 2) the salary andeétaosts of scientists and other costs relatedeo
additional meetings.

As briefly mentioned above, no conservation orgatioss took part in the development process
related to the long-term management plan for horaekerel. This was regretted by the industry
stakeholders, who were of the opinion that theigp#tion of organisations devoted to
conservation would help give deserved credibilityite process and its output. Moreover, they
mentioned that it was a general problem to get pacticipation in meetings of the Pelagic RAC.
An representative of a conservation organisati@nsgnal e-mail communication) explained to us
that there are at least 3 reasons as to why theeogation organisations to some extent choose to
focus on‘iconic species such as codlimited time, limited knowledge and the basic tgenerally
more than 1000 €) for participating in a RAC, whiabtivates the them to concentrate their efforts
in as few RACs as possible.

All of the above reasons seem on a fundamental teveve roots in the fact that the conservation
organisations does not have sufficient fundinglabée (to pay fees or travel costs, or to hire
expertise) to effectively carry out the task oftgdpating actively and productively in all the
relevant meetings of the different RACs. This raigee question whether the funding situation for
conservation organisations, which are increasingtpgnised as legitimate stakeholder
representatives under the CFP, is adequate inatisih where the RACs develop into more
proactive bodies, as the horse mackerel developpreness might be understood as an indication
of. If the conservation organisations due to lacfuading are unable to increase their level of
activity in a situation where the RACs increasertteyel of activity, it seems necessary to review
the conditions under which the conservation orgdiuas participate.

The conservation organisations are in a qualitbtigéferent position than the industry. Where
each industry representative in a RAC defendsrttezasts of a relatively well-definespecific

group of fishermen or processors - often with dargst in a limited number of RACs; each
conservation organisation defends the interessslwbader and less well-defindiffusegroup of
citizens - most often with an interest in issueiicg across many or all of the RACs. Without
going in detall, it seems evident that the cond@marganisations are in a situation where they
risk ‘spreading themselves thin’ in terms of botbrmay and expertise if they have to step up their
level of activity, for instance by participatingmmore meetings. The conservation representative
that we corresponded with actually indicated thatdonservation organisations are already spread
thin as it is. Although the industry representatiaéso have to consider their funds, it seemsylikel
that they - as representatives of commercial istereare in a better position to step up actiwitie
and meeting frequency - and at least they haverreascess to expertise among those they represent
(for a detailed discussion of diffuse and spedifterest associations in EU policy-making, see
Beyers 2004).
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In relation to the participation of the group ofré® mackerel scientists, two funding challenges
emerged: salary costs and costs of travel and anoaation. The first issue proved least
problematic as the national fisheries institutelsere the fisheries scientists are employed, proved
willing to bear the salary costs since participatim this process was of relevance to their work.
Another explanation for this being relatively uniplematic is probably that covering their salaries
was not an additional cost for the institutes &u thalaries were already budgeted with. Notably,
however, the scientists were not relived of thaiy-tb-day work to allow them to concentrate fully
on the development of the long-term managementgmamething that had significant impact on the
process, see section on Planning beneath.

Covering their travel costs was more challengirnrglie scientists as this constituted an additional
cost that the national fisheries institutes wess iaclined to cover. As a consequence, the meeting
in Edinburgh in February 2007 was arranged sottieste costs could be covered by the
SAFMAMS project. The Scottish Executive providedatieg rooms, food and refreshments and
the Pelagic RAC covered the costs of translatiori®At the following meeting in Dublin one of

the lead scientists was able to get a grant franinsititute to cover most of the costs for traved a
accommodation for the other scientists; translasienvices proved unnecessary art this meeting.

Consequently, funding constituted a major challengbe horse mackerel process; and lack of
funding may very well have prevented conservatiganisations from taking part in the process
altogether.

Planning

In the questionnaire we sent out to the key s@entnd stakeholders we asked them to tell us what
they felt were the worst elements of the processadlsas what they would do differently if they
should do the process over again. Many of the camsnee received to these questions fall under
what we try to capture under the broad headinglarining

Several of the scientists (1, 5 and 6) statedeir tjuestionnaires that they felt that the develepim
process had been a bit rushed because of the désiire industry stakeholders to have the plan
ready by July 2007 at the latest to fit it into taendars of ICES and the Commission and thereby
allow implementation of it from 2008. The resultirejatively short time between the five meetings
held from February to July 2007 meant that thers htthe time for the scientists to work on the
simulations between them. However, this was nobtilg problem related to the speediness of the
process. Scientist 5 added that the tight schduktleeen the last couple of meetings in reality
meant that stakeholders who were unable to takerparmeeting and/or needed documents to be
translated were effectively sidelined in relatiorthe final discussions on the management plan.
The same scientist also mentioned that it was bl@mothat the final draft of the management plan
was never discussed at working group level duadatlendar issue and therefore presented
directly by the main industry stakeholders to tieéaBic RAC Executive Committee in which not
all stakeholders have a seat.

13 An additional RAC meeting is not free. There dgmilicant costs related to the participation afketholders and
scientists but also translation and other additionats are significant in light of the limited kget of the Pelagic RAC.
The average cost of translation for one additiomaéting (one day, two languages) of the Pelagic RA500 €
(Pelagic RAC secretariat, personal e-mail commuiaina On top of this come costs of travel and acgmwdation for
the support staff from the Pelagic RAC secretariat.
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The feeling of being short on time on behalf of sleeentists is probably also related to the faat th
the scientists had to a large extent to fit theusation work in with all their other work, whichely
were not relieved of during the period. Severgboesients (Scientists 1 and 6, Stakeholder 1)
indicated that they believed a main problem dutirgprocess was that the scientists did not really
have any devoted time for the horse mackerel maneageplan. A recommendation was therefore
that in future processes it should be made cledriththe national fisheries institutes’ commitment
to pay the salary of the scientists there was alsommitment to relieve them of some other work.
A similar experience of not being relieved of otlark when working on tasks outside day-to-day
business of the national fisheries institutes vegerted by Wilson and Hegland (2005) who among
other issues looked at fisheries scientists’ paraep of their own working conditions when
working in the ICES advisory system. This seemiadaate that there is a specific problem in the
way that national institutes structure their warkhis respect - and in general a problem because
the pool of expertise is limited compared to theksaat hand. Dedicating time to the development
work could enable the scientists to work more istegly, which would most likely mean that
progress from one meeting to the next would becaroee visible. This would at least be to the
satisfaction of Stakeholder 3, who expressed taknfgthat it was the same things that were being
discussed over and over and that the number ofingsethould have been cut down.

Of other recommendations relating to plannings televant to mention that Scientists 2 and 3
indicated that smaller, more interactive group$quared better than larger in term of getting an
exchange between scientists and stakeholders. &gnérshould therefore be considered to break
out in smaller groups when doing the developmemkwath many stakeholders present.
Moreover, Scientists 1 and 3 also indicated thafttocess would have befitted from having its
steps laid out in more detail from the start coregao thead hocapproach, which characterised
the horse mackerel process. On the other hand;iastiSt 3 mentionedjt was unclear what the
steps were the first time around.”

Applicability of Lessons Learned

The process that led to the adoption of the longrt@management plan for western horse mackerel
may serve as an inspiration for stakeholders, resees and policy-makers in several respects. On
the most basic level the successfulness of theepsogroves that it is possible to develop a long-
term management plan and have it implemented wittadlowing the CFP standard procedure of
having it developed within ICES - and that industtgkeholders can alongside scientists contribute
positively and actively to the development of altgically sustainable management plan. Besides
these significant lessons, the process offers tassorelations to a number of different more
specific issues, which may be useful to keep indmvhen wishing to design processes of a similar
character in the future. These issue-specific lessehich have been discussed in detail in the
preceding sections, are, however, to some deglaeddo the specific conditions surrounding the
Pelagic RAC. Consequently, it is necessary brigflgiscuss what limitations in terms of general
applicability it entails that the Pelagic RAC carmsbme respects be considered a special case.

The Pelagic RAC stands out from most other RACstdaets homogeneity. As described earlier,
this provides for a setting where the involved istty stakeholders - although being fierce
competitors in the market - often see eye-to-eyssues relating to management. Some of the
management issues discussed in the Pelagic RAGisayo some extent be considered less
complicated because many pelagic fisheries are ¢tosingle-species fisheries as opposed to the
case in several other RACs where complex mixedefisk issues are often relevant. Moreover, the
stocks, which the Pelagic RAC deals with, are als@verage in a better condition than many
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stocks dealt with by other RACs. As described, ldmss$ fact - among other things - has led to a
situation where conservation organisations tenutitwitise participating in other RACs over the
Pelagic RAC something that also contributes tchibraogeneity. Lastly, the industry stakeholders
in the RAC sit there for the majority part on bélwal industry actors with a significant institutein
capacity both in terms of financial resources axukdise to lift the burden of contributing to the
development of something as relatively complex smg-term management plan. In comparison
we would argue that the industry stakeholdersleioRACs have a more unequal institutional
capacity to lift such a burden, which would make igsue of the ability of all stakeholders to be
able to take part in the process on an equal fgatiare important there.

Given the special characteristics of the Pelagi€RiAat we have described above, we believe that
the process of participatory modelling within tiettsig of other RACs (or completely different
bodies) may well prove more difficult than expeded in the horse mackerel case. On the other
hand, other processes may be facilitated by bstientific knowledge on the species in question.
Nevertheless, even though the framework conditionthe development process differs from RAC
to RAC and from species to species, it is our @pirthat knowledge on what worked well in the
Pelagic RAC constitutes a useful starting point avloeking for inspiration for comparable
processes in different settings where stakehollsisscientists engage in participatory modelling.
Particularly the problems that the Pelagic RAC emtered may be useful to bear in mind, since
issues creating problems in a relatively favouraeliéing may very well create even larger
problems in other, less favourable settings.
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Annex 1

Overview of the process and research undertaken

Date Event Action Research undertaken by
authors*
Process of developing the management plan
Sept 2006 Kickoff of process Invitation by PRACstentists. SAFMAMS team becomes notifieg
Consortium of scientists formed. of and engaged in the process.
Nov 2006 PRAC Working Presentation of 3 possible HCR Meeting observed, PRAC minutes
Group meeting scenarios. Presentation of questions {cand presentations studied.
industry. The Commission expresses|its
support. Presentation of SAFMAMS.
Dec 2006 Preparation for E-mail questionnaire on priorities sent E-mail correspondence studied.
February PRAC to industry stakeholder representatives
Working Group (questions presented at PRAC Working
meeting Group meeting, Nov 2006).
Jan 2007 Preparation for Limited response on questionnaires. | E-mail correspondence studied,
February PRAC Exploration of different approaches by SAFMAMS team involved in
Working Group horse mackerel scientists. discussion of approach to Februar
meeting meeting.
Feb 2007 PRAC meeting on | Update on industry priorities. Meeting observed, PRAC minutes
management plan for Presentations of simulations on two | and presentations studied.
horse mackerel / different principles for HCR. / Decision
PRAC Working to set up focus group with scientists
Group meeting and stakeholders in April to get more
input from industry.
April 2007 PRAC Horse Focused discussions between scientistgleeting observed, subsequent e-
Mackerel Focus and key industry stakeholder mail correspondence studied and
Group meeting representatives. presentations studied
May 2007 PRAC Working Combined presentation of 2 possible | Meeting observed, PRAC minutes
Group meeting HCRs. Stakeholder representatives | and presentations studied.
asked to consider the two options.
Focus group members (incl. an NGO
representative) to continue discussions.
June 2007 PRAC Working Combined presentation of 2 possible| PRAC minutes and presentations
Group meeting HCRs. Decision by working group on| studied.
management plan to fully develop angd
support.
July 2007 PRAC Executive Draft management plan presented. | PRAC minutes studied.
Committee meeting | Formal decision to ask the Commission
to have the plan evaluated and possibly
implemented by ICES. Management
plan subsequently sent to Commissian.
Process of getting the management plan implemented
Aug 2007 Commission Commission acknowledges Mail correspondence studied.
confirmation management plan and forwards to
ICES for evaluation
Oct 2007 PRAC Working ICES confirms having evaluated the | PRAC minutes and ICES advice

Group meeting

management plan and found it
consistent with the precautionary
approach for the coming 3 years. ICH

studied.

S

recommends a TAC of 180,000 tonne

S
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for 2008, 2009 and 2010 coveriat
areas where western horse mackerel
caught (meaning not only EU waters)
In the longer term several technical
issues need to be addressed.

is

Nov 2007

PRAC Executive
Committee meeting

PRAC recommends that the
Commission implements managemer
plan and suggests an EU TAC of
180,000 tonnes (170.000 tonnes to th
traditional western horse mackerel
TAC area and 10.000 tonnes to the
combined southern areas). A focus
group should work on aligning
assessment areas and management
areas.

PRAC minutes studied.
t

e

Dec 2007

Council adopts TAC

for 2008

sFollowing the advice of the Pelagic
RAC the Council adopts EU TAC of
180,000 tonnes for 2008 (170.000
tonnes to the traditional western hors
mackerel TAC area and 10.000 tonne

Adopted TACs studied.

D

to the combined southern areas).

* After the process had ended an e-mail surveyasaased out among key participants in the process.
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Annex 2

Questionnaire to stakeholders, January / February @08

1.

Did the group of scientists surprise you in sy by the how they acted and
operated? If yes, how so?

What were the best elements of the processvag@d
What were the worst elements of the processnnry®

Were you satisfied with the way that the seésaipresented and communicated their
material? Why? / Why not?

What were (if any) your major concerns in rielato working with a group of
scientists on developing a management plan?

How would you do the process differently if yoare to repeat it?

Questionnaire to scientists, January / February 208

1.

Did the group of stakeholders surprise younyn\way by the how they acted and
operated? If yes, how so0?

What were the best elements of the processvagd
What were the worst elements of the processnry@

Where you satisfied with the level and usefsdnef input provided by the
stakeholders? Why? / Why not?

What were (if any) your major concerns in fielato working with a group of
stakeholders on developing a management plan?

How would you do the process differently if yoare to repeat it?
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Annex 3

Questionnaire to stakeholders on priorities, Decendr 2006 / January 2007

1. For western horse mackerel, what average catchdwyaul be happy with?

2. What is, in your view, the minimum and maximum agnDAC for industry viability?

3. What would be the maximum catch above which theag be marketing difficulties?

4. |Is there, in your view, a ceiling on processingazaty?

5. Would you prefer a lower but stable TAC or a moaeiable but higher one, on average?

6. Is there, in your view, a market preference forlfgnar bigger fish? How variable is this
between area and fleet?
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