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ABSTRACT

Considerable attention has been applied to thelalewent of models explaining how fish stocks chaoger space
and time, from relatively simple stock-recruitmestationships to ecosystem models with a compled fareb
structure. However, in many case studies fishirigrefs assumed to be exogenous and even in dynamdels
pre-determined by external factors such as managiee increasing number of operational bio-ecormmbdels
for the marine environment are including a fleetayics component, recognising that fishers resporathanging
environmental and economic conditions. These maglelsased on different assumptions about behawiothis
review, we examine models of fisher behaviour theg empirically or theoretically developed and ddstin
particular, we focus on the range of different exoit and social drivers and their relevance toedéft types of
behaviour. We find that economic factors are a damt driver included in many types of short terrhdweoural
models, although we acknowledge and find that ofwaial factors play a significant role in some eypof
behaviour. The link between management and economjmacts is reasonably well established, and most
bioeconomic models are able to incorporate theedbigck systems. Incorporating these other socjadwudent
behaviours into bioeconomic models, however, igljito remain a challenge unless links between gemant and
changes in the social drivers are developed.

Keywords: fisher behavior, review, fleet dynamics, bioeconomic models, fishery modelling

INTRODUCTION

An understanding of fleet dynamics and the proceaffecting the behaviour of fishers is criticalth@ successful
management of fisheries [1]. The rationale for #ésclaimed by many authors is that the sustainableagement
of fish resources is essentially achieved by eiffett controlling fishing activities and the assateid fishing
mortality [e.g. 2, 3]. For policy purposes, effeetimodelling of marine ecosystems, and the commalérdargeted
fish populations within these, may only be achiewdstn complemented by an understanding and abditpodel
the activity of resource users and their driverstie context of fisheries management, arguablyenfisheries
research investment has been dedicated to stoelssasent than to fleet dynamics modelling. Earlgriedt in
fishing fleet dynamics in fact developed from tleeagnition that the fishery-based data used farkstssessment
could be strongly influenced by changes in therithigtion of fishing effort, so that interpretatiaf variables such
as a change in catch rates required knowledge maerstanding of the associated changes in fishégdour (see
e.g. [4-5] and references therein). Partly assaltef this, and partly due to the developmenapblied economic
and social science research in fisheries, a saifiliterature on fisher behaviour and fishingefldynamics has
developed over the past three decades, and quiaetitaodels of fisher behaviour and fishing fleats available
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for a range of fisheries around the world [e.g. ®ntributions to this literature originate in humbehavioural-
based disciplines such as economics, anthropoleagiplogy, and social psychology; but also derikanf the
natural sciences [2]. More recently, quantitativedelling has focussed on the effect of policiesresource user
behaviour, which determines the effect of managemelicies on the future state of the biophysieslaurce.
Broadly defined, fleet dynamics encompasses chaimgfishing activity, specifically changes in thioaation of
fishing activity across available options bothimeé and space. Furthermore it encompasses chamgjes ¢apacity
of fleets, of which both the activity and the intraent decisions are a result of the choices mad#ebision units.
The decision units are often called ‘fishers’ i fiterature, but are here understood to includéder definition.
This broad definition is necessary given complexitgt exists. That is, the decision units may rédeindividual
people or fishers (often the skipper of a fishiegsel as a employee of a firm or owner-operataorf) also to firms
(and fleet managers), organisations such as prodcogeperatives or associations, and collectivesh sas
cooperative fishing firms. In the extreme, they bantaken to represent countries cooperating ompeting for the
harvest of a migratory or straddling fish stock.

The overall aim of this review is to evaluate keivers which explain and predict fleet dynamicsplrsuing this
objective, we (i) outline the relevant theoriedehaviour; (ii) review the literature in which thias are applied and
tested in empirical applications; (iii) identifyetkey variables that have measurable and signifieaplanatory
power in these theoretical applications; and (iwnmarise the different techniques or methods usedddel fleet
dynamics. We apply a vote counting approach tosastiee current state of the art in modelling fighfieet
behaviour, identify the most commonly applied ajgiees and highlight the most significant varialidiesitified in
the research that influence and drive behaviofishing fleets.

QUALITATIVE RESULTS: THEORIES OF BEHAVIOUR AND THEIR APPLICATION TO FISHERIES
In reviewing the theoretical framework we limit salves to the theories identified in the literatarel that are
relevant to modelling the behaviour of fleets. Widd the behavioural theories into two main graupgories of
individual behaviour, and theories that explaintiedaviour of individuals in groups.

Explaining individual behaviour

The most common approach to studying fisher detisiaking is based on micro-economic theory, and the
assumption that fishers can be considered as pecgloc firms. The theory postulates that individiirahs act so as

to maximize their profitdefined as the difference between the revenuairadd from the sale of an output and the
costs incurred in obtaining this output, includimgth the costs of using various inputs in the paotidn process,
and the associated opportunity costs. This assamptis been shown to hold empirically [7], althosgme studies
have found that the profit maximisation frameworkynbe more accurate in explaining the collectiveaizerage)
behaviour of firms (i.e. the fishing business) tiiag behaviour of individual fishers [8].

A number of empirical applications have been basethe profit maximisation approach to determiree eélkpected
behaviour of fishing firms. In particular, restedt profit functions have been estimated to detezrojptimal effort

levels and targeting behaviour of individual vesselthe short term in response to input and outhahges, as well
as optimal levels of capital investment in the lengerm [9-12]. Similarly, cost functions have bessed to estimate
how average vessel size may change in the longarueder rights based management systems [13].

In practice, decisions will actually be based owdocer expectations of revenues and costs assbaveta
alternative production choices, which may be charazed by variable degrees of uncertainty. Hermeepirical
applications have been based on the developmenbdéls focusing on how to represent anticipatiosh i effect
on choice. While this has led to a broad rangeppf@aches, many applications encountered in researdisheries
have relied on expected utility theory, and progriesthe domain of discrete choice modelling. Agtres have
notably been based on Random Utility Models (RUMs} are well suited to the modelling of decisitimst can be
defined as discrete choice problems, and whictwalhcorporation of both monetary and non-monetaimtaites of
choices, as well as individual characteristicsudiig attitudes towards risk, variability in infoation levels, or the
role of normative and social influences on decigimaking. In such models, discrete fisher decisiamslerpinned
by expected utility maximisation assumptions, carstatistically related to the attributes of trehér, vessel, and
business, as well as the attributes of the alteest for instance the location of fishing activapd longer term
decisions such as exit and entry decisions). Thsaach has led to a growing number of applicationthe past
two decades [14-23].

Foraging theorywas first developed in behavioural ecology whéeescribes the foraging behaviour of organisms
[24]. The theory asserts that organisms behavenraaner that maximises their energy intake at mahiemergy
outlay. In a fisheries context, fishing vessels rhayiewed as individual foragers, aiming to opsengain rates in
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the form of short-term net revenue at minimal dést25]. Hence, the theory is generally consisteith profit
maximisation. Foraging theory also provides thenftation for the ideal free distribution (IFD), aetiry that
predicts the relationship between prey (cf. fishdl aredators (cf. fishers) in the environment. &l game theory
have common ground in that they predict optimabiiddial resource exploitation decisions (e.g. [28FD assumes
that all foragers (fishers) “. have ideal knowledge of their environment and aee to move between all sites
([26] p.178); whereas game theory goes beyond thegmsitions and models strategic interactions/ben parties
which maximise their optimal resource usage suligetiteir interaction with other players.

In IFDs the relationship between commercial fishuggsels is firstly based on the resource disinbuf26-28].
Inherent in this is the notion that each fished wliloose to go to the location that reflects tleisource distribution
and thus where they expect to maximise profitghilithe equilibrium distribution is where the profion of
foragers matches the proportion of resources ptéséhat location [3]. However, an equal distrilbut of the catch
does not necessarily mean an equal distributiqerafits due to the asymmetric nature of fishers tadr business
characteristics. Despite the very simple human Wiehsal assumption, the IFD approach provides #istapoint
for investigating fleet behaviour, by comparing #ipatial distribution of resources and that ofdish[29].

Foraging theory also provides a basis for the dyoastate variable modelling approach, which assuthes
optimal fishing behaviour can be calculated untderdassumption that each individual is a utility msger ([30]).
The decision-maker’s “state” includes any informaatabout its condition that can influence the exgp@dceward
from each option. For fishers choosing strategieméximise profit, the state could include the kad€ various
species in the hold, the amount of trips, or quetaaining [30-32].

Explaining the behaviour of individualsin groups

As well as theories that explain the behavioumalividuals, there are a number of theories and ousthhat have
been used to predict and explain fishers’ choicksnithe fisher is part of a group. As an examplstodflies that
take a normative stance, the link between sociainaoand the attitude and behaviour of individuakss viirst
outlined in the Theory of Planned Behaviour [33-3bhe theory suggests that planned behaviour ivilgea
influenced by social norms as well as the directedfies to the individual. The combination of socierms and
economic incentives has been used to explain camg#i behaviour in fisheries [36-38], where the bizha of
each fisher is assumed to rely partially on tharcpption of how others are behaving, and what \beba is
acceptable in the group. In terms of predicting iebaviour of individuals in a group, here we ditém readers’
attention to only two research topics: game themry network theory. This current review could nofuastice to a
review of sociology in general (even if fisherietated; see [39] for an extensive comment on thierapology of
fisheries).

Game theoryates back to seminal publications by Von Neumemh Morgenstern [40] and Nash [41-42]. Munro
[43] provides the first application of game thetwmyfisheries. In a fisheries context the focus leesn mainly on the
magnitude of a production unit's inputs (effort ueed to maximise net benefits) within a game aH e
explained. In game theory this decision is assuteete driven by rational and strategic behaviond ¢he
interaction between rational and strategically béfgplayers is the actual game. Players’ decisamesbound not
only by their own actions but also the actions thieos targeting the same stock or fishing at timeesarea. In other
words, players maximise their well-being knowingtththers maximise their own. Players can be iddizi fishers,
fleets, regions or countries for example. Applica of game theory in fisheries can be divided thtee broad
categories: non-cooperative, cooperative and coalgames (see reviews by [44-46]). Non-cooperagaaes can
be used to study situations where players seerortgpete for the resource. Cooperative games campléed in
cases where binding agreements between playegsoasible. In coalition games both features of cditipe and
binding agreements can be combined. The equilibbusolution of the game is where players do nin ganefit
from changing their behaviour, for example the Botirey fish, unilaterally (the Nash equilibrium P 1Non-
cooperative games assume that each player maxitsiiself interest and cooperative games assumeatigeoup of
players have agreed to maximise their common bsnéfiuitively, a player would agree to coopeifitbe benefits
of cooperation would exceed the benefits from nooperation. Non-cooperative game theory has beed tes
explain why overfishing can be rational [47-48] aedults from cooperation have often been contiasith non-
cooperation to show the benefits from cooperatish B9]. Non-cooperative and cooperative gamessiied light
on which management measures would enable stookegcand whether it is worthwhile for parties ttex co-
management relationships with government agen@é§. A general finding of coalition games is tlzaoperation
yields surplus. As explained earlier, this surplaald be divided among the players so that it wdnddeneficial to
all players to cooperate [51-55]. However, in mzegtes full-cooperation cannot be achieved, buigb@doperation
can.
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Network theoryaims to explain the characteristics of a connectgstem and the behaviour of connected
individuals within that system. Network theory dsaan graph theory in mathematics, which is usednalyse a
collection of connected 'nodes' (agent/individuals)l ‘edges’ (connections). The connections betviregdiniduals

in a network can be many things including, for amste, a friendship or a market exchange (e.g. lgugimd selling
fish or licences and/or quota). Information (and ®haring thereof) can also be considered a cdonecthe
connections between actors in a network can be ethppd measured, allowing estimation of differe¢atistical
indicators which provide information about the netky the connections, and the actors within it.i8loeetwork
theory and analysis was made famous Isynall world experimeriy psychologist Stanley Milgram [60] and was
further developed by various social scientists.[€13, 62-63]. Social networks play an importanterol many
social and economic events. It is now well esthllisthat social networks exist in fisheries and dkgociated
fishing communities [e.g. 64]. Social networks dneindship networks provide a way of sharing infatian about
location and resource abundance. Information spdretween fishers affects fishing success. Soetlaorks and
related information sharing also affects fisher ptamce behaviour [64-65], with greater complianice
‘connected’ groups. Meullegt al [66] find that successful captains hold centrasiffons in the social network
among salmonid fishers in Lake Michigan. Trade meks also exist in markets and over two decadeshwafr
social network analysis has been undertaken irctirigext [e.g. 67, 68-70]. It may be expected trate networks,
both in the product market as well as the quotaketawill also affect fisher decisions, in partigulexit and entry
decisions, but potentially also compliance decision

Synthesis of behavior theories

The general theories that underpin much reseatohfishery relevant behaviour apply to key groupsariables.

These variables operate at different scales, f&taice, some apply to individuals while others yapplgroups. A
classification of how the different theoretical rfraworks outlined above relate to the different gaties of

variables and decision units is illustrated in Fegd. In reality, the boundaries between the tlesoare probably
less well defined, but the key variables used im development of models relating to each theorfedifFor

example, even though utility maximisation is thedemying goal in the game theoretical analysis, gaand

network theory relate to social variables, sincéhlepply to situations where individual behaviosiraifected by
other individuals. The next section will shed lightt the relative frequency with which the variabtemtained
within each of the category have been includedkpdaén short and long term fisher behaviour.

QUANTITATIVE RESULTS

A total of 132 publications of fishery relevant behaviour wereritified in the review, ranging in date from 1989 t
2010. We indentified five main types of behaviowaahlyses in our review: location choice, discagdsompliance,
entry/exit and strategic. Most (around 70 percehthe research has been on Atlantic (includingBhéic, North
Sea and the Mediterranean) fisheries (Table 1)aaodnd half of the research was undertaken on detihgpecies.
The reviewed literature most commonly focused @wtkrfisheries (58% of the total). The following #yss
focuses on the 32 articles that applied statistivethods, thereby excluding strategic behavioresthe modeling
approach underlying game theory does not allovo wgiantify the explanatory variables of strategibdwvior.

Location Choice

Perhaps unsurprisingly, profits most often expkdiort term drivers of fisher behaviour (28 of tf#e@iblications)
and have significant explanatory power with respgeatffort allocation [71-80] (Table 2). Catch miteeturns and
profits are closely related conceptBishers will tend to go where fish are abundamwt eatch rates are expected to
be high, provided the costs of reaching these amasot substantially high. High catch rates mehaatless effort
is required to catch the fish, ultimately resultinchigher profitability [e.g. 82, 83]. As the aelprofit of fishing in
an area is unknown, measures of expected catch rateenues and distance travelled (representistg)cprovide
proxy indicators of expected profit in each locatidProfit is an important decision making variatdet is
constrained not only by key resource charactesigicch as the level of harvestable biomass [e, @884 but also
by a number of economic variables.
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Figure 1. Schematic indication of the variables and categoriesin relation to behavioural theories.

Tablel: Geographic, fishery and gear type split of 132 reviewed papersfor five different types of fishery
relevant behavior.

Location

Exit/entry 8 1 1 2 6 1 2 1 3
Compliance 7 1 1 1 3 3 1 2
Discarding 5 2 3 7

Strategy 29 1 2 13 16 2 10 4 2
Total 71 19 3 2 38 32 10 38 14 11 2

Note: totals by region, fishery or gear type do not agdo 132 as information was not available foreliewed
publications.

The variables that most frequently explain locatitiice behaviour can be loosely grouped into aokéshing-
business related variables, as shown on the tbpdefl side of Figure 1. However, profit can alsalletermined by
variable, fixed, and labour costs, as well as theepof fish. In their choice of fishing locatiofishers will for
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example balance higher catch rates with travel aime fuel costs. These variable operating costshaag a strong
impact on trip-level profit [71, 74, 78-80, 82, 88]. These variables in turn are dependent on,irfstance,
observable vessel and business characteristicsaighssel size. Vessel size directly impacts oation choice
behaviour in that larger boats may have more engaveer and are more expensive to run, but theyakse more
mobile and better equipped to fish during rough themand can travel to more remote locations [#389).
Variation in catch is also an important explanateayiable. Variability in catch is different frorhé actual or past
catch [73, 76, 90] or profit, and wealth [72, 9¥priability can be due to changes in the bio-phgisiesource
characteristics, but can also be related to chamgdemand and supply for product [89, 92-93]. Theability in
catch is closely related to three other site specifiriables that the analysis of the literaturgesded to be
significant including: time of the year/week/daliptweather; and physical characteristics of tha.dreFigure 1
these three site-related variables are shown asdseand weather’ which is linked to catch rateb ariability in
catch.

Tablell: recorded presence of variables found to significantly explain relevant behaviour using a
mathematical or statistical approach for each reviewed publication.

L ocation =i cai s Total
entry pliance  carding
Expected revenue / trip profits 28 3 3 6 40
Distance from/to port, steam time, trip 15 1 1 4
length 21
Vessel characteristics / gear type / metig 16
Variation in expected revenue / wealth 9 9
Initial level of wealth 3 4 7
Previous visitation /experience /
knowledge / tradition / inertia / state 13 2 1
dependence 16
Time of the year/week/day / season 11 1 1
Weather 4 4
Fishing area characteristics (crowding) 3 1 4
Fleetwide expectations / information
sharing 7
External economic variables (e.g.
unemployment rate) 1
By-catch species
Level of the fine (punishment) 3 3
Level of enforcement (probability of
detection - marginal deterrence) 4
Probability of prosecution 2 2
Probability of conviction 2 2
Risk profile/preferences (risk averse & rigk
seeking) 5
Moral obligation (self interest) 4 4
Legitimacy (bureaucracy) 4 4
Social influence (others cheat) 4 4
Habituation (repeated breaking rules) 2 2

_‘
=
N
N
N

A4

=
=
N

The effect of catch variability on location choiseclosely linked to the concepts of risk, the éish perception of
risk," and expectations moderated by past behaviourermst of the utility derived from fishing in an ayea
variability may be attractive to risk seeking opera, and unattractive to risk averse fishers. fhantitative
measure of risk in fisheries models generally takesform of a typology or risk profile (such askriaverse or risk
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seeking) [e.g. 96]. The sign of the coefficienttba variability variable is assumed an indicatothaf average risk
preference of vessels in the fleet [97-98]. Studi@ge found that risk averse fishers are lessylit@lfish in areas
where the variability in catch, and thus variapilit profit, is high [73, 76]. Risk aversion maytéto visiting the
same fishing locations if they have been succdgdfehed in the past [99-100].

Previous visitation will lead to familiarisation thi a particular fishing site. This in itself doestrcause future
behaviour but forms a behavioural pattern, or haldiich influences behaviour [34, 102]. The effetexpectations
based on previous experience from visiting a siég bre termed “knowledge”, “experience”, or “traditl [73, 76-
78, 80]. The review of the literature suggests thasiable has strong explanatory power in relatioriocation
decisions. The variable is also sometimes refetweak inertia, meaning it creates a dispositionefieat previous
actions. If for instance, the fishing has been goodertain location for several years this is ljkeo affect the
fisher’s current decision to visit that same sRepeating previous actions is distinct from the pliamce related

term ‘habituation’ used to indicate repeatedly kieg the regulations, or persistent offenders [36].

Compliance

Standard approaches to compliance are based deraethee model which assumes that fishers basedbeisions
to comply on the expected costs and benefits oihigihg a given regulation [36, 103]. While expetteenefits are
influenced by the marginal value of illegal prodyjdhe expected costs will be influenced by thegged risks of
being detected and sanctioned, as well as theigattic penalty if sanctioned. A greater perceivskl of detection,
which will be affected by enforcement levels and grersonal experience of fishers, will generallyamea lower
incidence of non-compliance [36, 104-105]. Moreesevsanctions [38], which may be achieved throngheiasing
fine levels, are also expected to lead to loweiderce of non-compliance. The response of indiifisaers may
however be strongly affected by their risk profijeqy. 106]. While the standard deterrence modslbdeen shown
to provide good predictions of compliance behaviaith fisheries regulations, a number of studiesehalso

insisted on the importance of normative and sofaators in this domain [36, 103]. These may relatethe

perceived legitimacy of regulations [107], the nerta which fishers respond with respect to illegetion, or the
perceived behaviour and response of peers witlece$p compliance behaviour.

Discarding

Much of the initial work on discarding has beenattetical in nature and has largely focused on teentives to
discard [108-110]. The key drivers are the pricedénce between grades (in the case of highgradoast of
fishing (to replace the discarded fish), the opaity cost of quota (related also to quota avdligliand the costs
of landing and discarding fish. Many of these Malga are difficult to measure, and are not conspaeatluding
detailed application. However, many publicationattfocus on discarding behaviour are simulationslifferent
management approaches aimed at addressing thediligcproblem and include elements of the theoaétitodels
described above see eg. [108, 111].

Entry and Exit

The decision to enter or exit a fishery is percgias a long term decision, as distinct from thetsteom decisions
of effort allocation or locations choice. Modelseasftry and exit behaviour have been relativelytiahiin fisheries
(Table 1), possibly as most fisheries are subeaome form of limited entry. Where entry and exi¢ generally
unconstrained (i.e. open access fisheries), estgy, and exit decisions are significantly assedatvith the
profitability of the vessels [112-113], with flegize (representing crowding pressure) and stockitions of major
targeted species also being influential in somieefies [112]. For artisanal fisheries, the avaligbof alternative

uses of labour is also an important determinargxif behaviour [114]. In limited entry fisheriegvenue, stock
status and alternative employment opportunitiesehbeen found to affect the rate of exit, with irsiag

management controls exacerbating this rate [65f€eneral, the existence of a buyback scheme towerarcess
capacity or some form of transferable quota is ig@anecessary pre-condition for exiting behavjcamd most
studies have examined exiting in this context.

DI SCUSSION AND CONCLUSIONS

From the papers examined, a number of generic gsiocls can be drawn. Most of the empirical analgsesnd
fleet dynamics are relatively short term in natangl consider mostly economic factors. Profitabitifyalternative
actions, or proxies such as maximising value pétr afneffort, are the main explanatory variablestlirese fleet
dynamics models. Whether this is an artefact o @amilability and/or ease of obtaining such vddabelative to
others in not explicitly considered, but is likely influence the set of explanatory variables udddst fleet
dynamics models applying statistical methods ha@uded particularly on location choice. Modellinf ather
behaviours, particular discarding, are also lardmybased on economic factors. Social factors lace faund to
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influence behaviour, particularly those that affelgtgrees of compliance in the short term (e.g. greed
legitimacy), and those that affect entry/exit bebar to some extent in the longer term (e.g. jotacitment).
Individual socio-economic characteristics (e.g. ifgnhistory, personality) of the fishers, regionatonomic
conditions (e.g. unemployment rates) and sociahsand values are also highly influential.

Previous reviews of fisher behaviour (e.g. [115vé tended to question the validity of the proféiximisation
assumption that underlies most of the models difefidehaviour identified above. While we have damd that
social factors are highly influential in some coments of behaviour, profit, or more generally titifinaximisation,
remains the key driver. While we can be cognisdrnthe impacts of social factors, developing moregnated
bioeconomic models that can account for these faatdfleet dynamics is a prerequisite.

At present, management change directly affectgptbétability of vessels either positively or neyaly through
changes in catch rates or costs. These fishingnéssivariables are key driver of change in fiskerléne current
approach inherently assumes that social factorairefargely unchanged as a result of managemenhershort
term, this may be the case, and much of the behelilmodels have had a short term focus. Howeuweaissess the
longer term effect of management changes the statoi®f social factors is likely to be affectedoifra pragmatic
perspective, it is notoriously difficult to obtang reliable estimates of the status quo of soméeocial variables
(e.g. perceived legitimacy), let alone measureedict change. Quantitative models that includséhdifficult to
measure variables, and that predict micro levelasa@riables, may be limited in their capacitypredict macro
level social phenomena.

Reliance on economic drivers alone, however, maultén the reduced reliability of estimates of den term
consequences. Social factors also influence tleafathange in the fishery (e.g. entry and exitl,an the case of
compliance, the success of the management strate@chieving its objective. Ideally, a link betwedine
management option and social outcomes is requiredder to endogenise these variables, but thésiarea that
has received little attention in the literatureestthan through examination of co-management strestand their
impacts on fisher buy-in. These sociological festdo provide a wealth of understanding in termsooftextualising
each case study as many are specific in nature.

The study of fisher behaviour is an area thatiiswstderdeveloped, despite its importance in dateing fisheries
management outcomes. Further, the translation edettbehaviours into quantitative models that camdss to
evaluate different management strategies is alstively underdeveloped. It is likely that econondidvers will

remain the key component of fleet dynamics modeltha relationship between management changescandraic
impacts is relatively well understood and readibagtifiable. Nevertheless, considerably more rete& needed
into such models. Similarly, developing reliabledets of social impacts of management — particuldrbse that
feed back to affect management outcomes — is anthat requires greater attention in the future.
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ENDNOTES

' The reference list includes only papers refermetkt.

" The term ‘expected ‘future wealth’ was also usethe reviewed literature and was included in daiegory [81].
" There are many other aspects to risk that exfiktier decision making. For instance, fishers hasleprofiles in
terms of business risk (e.g. [94]) and risk asgediavith policy and management change (e.g. [95]).

Y'In the context of health and safety, risk aveisieef's reduce fishing in remote grounds in spiteaténtially
higher yields and revenues [86, 89]. Risk avergidierms of health and safety is not universal havewith some
studies finding that fishers behave in a risk lgunanner [72], whereas others found no risk efi¢etl [90, 101].
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