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ABSTRACT

We explore the extent to which i) Individual Tradeable Quotas (ITQs) may lead to
changes in environmental stewardship and ii) environmental stewardship may in turn
contribute to explain the success or otherwise of ITQs in meeting sustainability
objectives. ITQs are an example of incentive-based fisheries management in which
fishing rights can be privately owned and traded. I TQS are aimed at resolving the problems
created by open access fisheries. ITQs were proposed to promote economic efficiency
and there is growing empirical evidence that ITQs meet a number of economic and
social fisheries management objectives. Even though improved stock status arises as a
consequence of the total allowable catch levels implemented together with 1TQs, the
effect is difficult to separate from the improvement due to existing and new
management changes. However, stock status improvements have also been attributed
to increased environmental stewardship resulting from the allocation of individual
fishing rights. We define environmental stewardship as a set of normative values
which private individuals may hold, and that entail perceived duties and obligations to
carefully manage and use marine resources. In this paper we do not debate the success
or otherwise of ITQs in meeting sustainability objectives, but discuss the premise that
this success may in part be a consequence of a change in fishers’ environmental
stewardship. In particular, due to the absence of empirical literature, we explore the
theoretical effects of the introduction of ITQs in conjunction with co-management on
a change in environmental stewardship. While psychological theory suggests that
there may be a relationship, there is insufficient evidence to draw the conclusion that
improved environmental outcomes are due to changes in stewardship ethics arising
from the combined effect of allocating fishing rights and co-management in ITQ
managed fisheries. Complexity added by the move to fewer and generally larger-scale
fishing operations, the concentration of ownership with processors and investors,
increasing numbers of lease fishers, and corporate membership on co-management
committees may all affect stewardship and more research is needed to establish in
which direction these effects are in fact playing out.

Key words: Stewardship, fishing rights, co-management, fisheries management,
environmental ethics

INTRODUCTION

Even though on a global scale exploitation rates for ocean fisheries have declined
(Worm et al. 2009), it is estimated that about 30 percent of fish stocks still require
rebuilding (Food and Agriculture Organization 2010). Moreover, small unassessed
fisheries may be in worse condition than well assessed fisheries at the global scale
(Costello et al. 2012). To achieve further reductions in exploitation rates and thus
improved sustainability outcomes, some researchers have promoted the use of
incentive-based approaches to fisheries management (e.g. Hilborn et al. 2005, Branch



et al. 2006, Hilborn 2007). These approaches recognize the importance of relying on
economic incentives to influence the decisions of fishers (e.g. Grafton et al. 2006).
Economists Gordon (1954) and Scott (1955) were early advocates of using the
allocation of use rights as a means to limit access to the commons, and thus to avoid
the development of excess capacity in fisheries, and create incentives to conserve fish
stocks. Allocating individual fishing quotas (IFQs, also called catch shares or
Individual Transferable Quotas, 1TQs) is one of a number of methods, with common
property or communally owned use rights, also successful in achieving positive
environmental outcomes for fisheries management (Quiggin 1988, Ostrom 2000,
Agrawal 2001, Charles 2001, 2002, 2006, Ostrom and Hess 2007, Gelcich et al.
2010).

The way in which ITQs are implemented is thought to have a major bearing on their
success (Charles 2009). A co-management approach is generally implemented
alongside the creation of a form of ownership through 1TQs. The composition of
stakeholder representation on co-management committees and their level of
involvement varies (McCay 1995) but generally includes fishers, quota owners,
scientists, and government officials and sometimes conservation and processor
representatives (Smith et al. 1999). Co-management involves a spectrum of
approaches from widened consultation with resource users through to the direct
assumption of management functions by fishers (Caddy and Seijo 2005), in particular
with respect to decisions about setting a Total Allowable Catch (TAC).

Unlike property ownership in land-based systems such as agriculture, ITQs involve an
access right to a shared resource, the value of which is determined by a collectively
set TAC, which generally has to be agreed upon by members of the co-management
committee. Similar to forestry on public land and oil and gas extraction, it is
“typically true that those engaged in fishing do not own the resource per se — until
those fish are actually caught” (Charles 2009, p.254).

ITQs are a use right that can be compared to, for instance, owning an apartment in an
apartment block (analogous to owning a fishing right in a fishery), where the
apartment block itself is owned by another entity and managed collectively (i.e. the
fish are owned by the people while the fishery is co-managed by the fishing industry
and State or country) (Charles 2009).

It is sometimes argued that individual quotas are in fact not a (use) ‘right’ but rather a
‘privilege’. From a legal perspective, in most current quota systems, such privileges
indeed only stand subject to a set of regulations, including the level of TAC of which
they are a proportion. However, individual quotas possess most if not all of the
characteristic of property rights, as they are generally durable, exclusive, transferable,
and cannot be arbitrarily removed or diluted (Truelove 2000, Food and Agriculture
Organization 2013). At least in the perception of quota traders, leaseholders, and
quota owners, fishing rights are often perceived as de-facto property rights (Food and
Agriculture Organisation 2013).

The allocation of individual fishing quotas is a vexed issue as they are often allocated
on the basis of past fishing activity and gifting may thus reward history (Armstrong
and Sumaila 2001, Pascoe et al. 2013). Despite potential issues around allocation, ITQ
management has been implemented for over three decades in some fisheries, with an



estimated 250 fisheries around the world that now have some form of ITQ
management system (Costello et al. 2008, Chu 2009). ITQ are currently mostly
applied in large scale fisheries in industrialised countries with much less use in small
scale artisanal or subsistence fisheries. A growing amount of empirical evaluation of
this type of management approach from an economic, social, cultural, and
environmental perspective has been undertaken (Essington 2010, Sumaila 2010,
Emery et al. 2011, Olson 2011, Thebaud et al. 2012).

With regard to the economic impacts of ITQ management, some studies show that
ITQs can promote economic efficiency (Grafton et al. 1996, Hannesson 1996), the
more profitable fishers remaining in the fishery operating at reduced costs, and / or in
some cases at an increased output value (e.g. McCay et al. 1995, Dewees 1998,
Squires et al. 1998, Arnason 2005, Hamon et al. 2009).

In some situations the economic outcomes of ITQs are less well defined. For example,
in multi-species fisheries (e.g. Costello and Deacon 2007), in situations of multiple or
shared jurisdictions (e.g. Kulmala et al. 2010), in the absence of robust estimates of
the resource stock abundance (e.g. Walters and Pearse 1996, Asche et al. 2007,
Sumaila 2010), in the absence of sufficient monitoring and compliance (e.g. Hatcher
et al. 2000, Parslow 2010) and potentially where a lack of cash flow leads to failure in
the market for quota, ITQs may not achieve a high level of efficiency.

Empirical information on the social impacts of ITQs has grown over the past few
decades. We label social impacts as those that affect the activity and well-being of a
community, the individuals within it, and their families. Social impacts of ITQs have
mainly focussed on negative equity outcomes (Hannesson 1996, Guyader and
Thébaud 2001, Olson 2011) including issues around the initial allocation process
(Copes 1986, Matulich and Sever 1999, Macinko and Bromley 2002, Macinko and
Bromley 2004, Bromley 2009), the extension of corporate control at the expense of
small-scale local interests (McCay et al. 1995, Palsson and Helgason 1995, Davis
1996, Davis and Bailey 1996, Jentoft et al. 1998, Munk-Madsen 1998, Palsson 1998,
Pinkerton and Edwards 2009), and subsequent social stratification, changing social
interaction and gender relations (Gerrard 2008). There also appear to be trade-offs
between improved economic efficiency and the nature and amount of employment in
fisheries. Changing job structures lead, in some cases, to a fall in full-time equivalent
jobs (Sumaila 2010, Olson 2011), mostly affecting crews (Stewart et al. 2006), while
other research has shown that ITQs can also lead to an increase in the proportion of
full-time jobs and a decrease in the proportion of part-time work (Batstone and Sharp
1999). Other effects of ITQs include both positive and negative changes in
compliance and misreporting (Copes 1986, Bromley 2009) and improved fisher health
and safety, resulting from increased flexibility in allocating fishing time (Pinkerton
and Edwards 2009).

A number of studies have also considered the impacts of ITQ management on the
culture of particular indigenous communities. For instance, for the Maori in New
Zealand (e.g. Day 2004, Yandle 2006), the Mi’kmag in Canada (Charles 2006), and
the Saami in Norway (Davis and Jentoft 2001) privatisation of fisheries access rights
was found to be at odds with cultural norms. In some indigenous communities 1TQs
were thought to spell the end of a traditional way of life, leading to questions being



raised regarding the usefulness of ITQ management in these small-scale fisheries
(Sumaila 2010).

The effectiveness of ITQs can also be evaluated against resource sustainability and
broader ecological outcomes (Chapin et al. 2009, Chapin et al. 2010). In a review of
exploitation trends for all ITQ managed fisheries Costello et al. (2008) found that ITQ
managed fisheries were half as likely to collapse as those that were not managed in
this way (Smith et al. 2009). Similarly Branch (2009) finds that “ITQs have largely
positive effects on target species, but mixed or unknown effects on non-target
fisheries and the overall ecosystem” (p. 39). Even though Costello et al. (2008)
suggest there is a relationship between target stocks improvement and ITQ
management, we do not explicitly discuss the process by which these improvements
arise. Essington (2010) failed to find systematic evidence of the broader ecological
benefits of ITQs, a finding also supported by Melnychuck et al. (2012) and Essington
et al. (2012). An explanation for the lack of environmental improvement under 1TQs
could be due to the fact that fish remain a common pool resource under ITQs and the
'rush to fish' may not be entirely eliminated, for example with respect to areas or
periods at which fish are particularly catchable. Higher initial catch rates and thus
lower unit costs provide an incentive for individuals to catch extra, since that person
obtains the benefits but shares the costs among everyone (Copes and Charles 2004).

Measuring the success of ITQs in meeting stock sustainability objectives is not simple
because the effect of allocating individual transferable catch shares cannot be easily
separated from the effect of setting an appropriate total allowable catch (TAC) level
(Bromley 2009, Garrity 2011). Moreover, ITQs tend to be implemented with other
pre-existing or new management arrangements, such as input controls (Emery et al.
2011) and co-management. Moreover, ITQs are not the only way by which better
environmental outcomes can be achieved. Other pathways may involve legislative
requirements such as compulsory improvements to destructive and environmentally
damaging equipment, extension and education campaigns (i.e. SeaNet - website -
http://www.oceanwatch.org.au/seanet/), or through creation of consumer-driven
certification schemes such as the Marine Stewardship Council. In fact, it is
acknowledged that relying on ITQ systems alone will in general not be sufficient to
achieve the environmental objectives of ecosystem-based fisheries management
(Gibbs and Thébaud 2011).

In addition to the above factors which may be involved in determining the effects of
ITQ on resource sustainability, a case is sometimes put forward that these systems can
also lead to a change in environmental stewardship (Garrity 2011).While there is a
general lack of studies that provide empirical evidence for the relationship between
environmental stewardship and improved ecological outcomes resulting from the
introduction of ITQ, and indeed to the general lack of empirical data on stewardship
in fisheries, it also seems that a theory of such relationships is also lacking, on which
empirical investigations could be conducted.

In this paper, we explore the extent to which environmental stewardship may
contribute to explain the success or otherwise of ITQs in meeting sustainability
objectives. As detailed below, we define environmental stewardship as a set of
normative values which private individuals may hold with respect to the marine



environment and its uses, and which entails perceived duties and obligations with
respect to the careful management of these uses.

DEFINING ENVIRONMENTAL STEWARDSHIP IN FISHERIES

Environmental stewardship has been defined as responsibly managing activities with
due respect for the health of that environment by being the environment’s caretaker or
custodian (the Australian Sustainable Schools Initiative - AuSSI website -
http://www.environment.gov.au/education/aussi/help/glossary.hmtl). In fisheries it is
useful to look at environmental stewardship in relation to two sets of actors: fishers “at
sea’, and fishing industry representatives in co-management roles on decision making
committees and boards (‘on land’).

Examples of lack of “at sea’ environmental stewardship include non-compliance and
cheating through underreporting, but also discarding, and high-grading (Charles 2009)
(also Smith et al. 2009). At the co-management level, environmental stewardship can
be reflected in decisions about setting appropriate TACs, but also by industry
participation in data collection and monitoring. Evidence for lack of environmental
stewardship could include upward pressure on TACs exerted by the fishing industry
contrary to scientific advice on sustainable levels.

Environmental stewardship is sometimes associated with the economic drivers that
exist in ITQ systems, including an interest in maintaining or increasing the economic
value of quota shares (Arnason 2005, Branch et al. 2006, Festa et al. 2008, Chu 2009,
Essington 2010). By virtue of their economic interest, fishers ‘on the water’ and those
representing the industry at the co-management level would be expected to look after
fish stocks, including the natural ecosystem on which the fish depend, in the same
way that they look after other assets they own. Even though we mainly focus
ownership at the individual level it also applies at the communal level where
environmental stewardship can arise if the utility of communal cooperation in owning
and looking after an asset exceeds the utility arising from individual interests (Davis
et al 1997; Charles 2009).

Environmental stewardship has also been explained from the perspective of non-
economic drivers. In this context environmental stewardship is understood to arise
from attitudes and deeper moral norms (Lam and Pauley 2010, Pitcher and Lam
2010). Environmental stewardship can be understood as *“an ethical responsibility
when short-run profit-seeking behaviour dictates practices contrary to long-term
maintenance of [environmental] quality [of natural resources]” (p.32). The concept
thus relates first and foremost to the ethical dimensions of actions impinging on
natural resources, at individual and collective levels. It carries a strong moral
dimension, which may work in an opposite direction to personal interests. In this view
environmental stewardship is seen as a duty, a moral virtue, or a way to secure future
benefits for others (Thompson 2011). In a detailed investigation of the stewardship
concept applied to land use and conservation, Worrell and Appleby (Worrell and
Appleby 2000, p. 268) stress that this feeling of responsibility for the benefits of
others may encompass the wider community and future generations, as well as the
natural world itself. Environmental stewardship, thus understood, has been described



as one of the key underpinnings of ecologically sustainable resource use (Sperling
1997).

In the section below, we first set out to better understand how ITQ management
approaches might inspire stewardship, considering theoretical predictions from the
psychology of land ownership. We then assess whether the success or otherwise of
ITQs could in part be a consequence of a change in fishers’ environmental
stewardship, created in ITQ managed systems through the introduction of ownership
of harvesting rights (Pierce et al. 2004). In doing so, we consider how a change in
existing stewardship in a fishery may play out in practice given the diversity of
individual views of the world and economic situations which may coexist amongst
fishers. We suggest ways to improve predictions as regards the attitudinal changes
that may be observed following the introduction of ITQs and the nature of empirical
investigations which could be guided by the theoretical principles identified here.

HOW ENVIRONMENTAL STEWARDSHIP ARISES AT THE INDIVIDUAL
LEVEL

To allow analysis and measurement of change in environmental stewardship in
fisheries occurring as a consequence of ITQ management, we need to consider how
environmental stewardship arises and what the possible connection between property
ownership and environmental stewardship may be. This question has been the focus
of research in behavioural psychology, which explains why we care more about, ‘feel’
more protective towards the things we own (Pierce et al. 2003, Pierce et al. 2004),
(Avey et al. 2009). The behaviour and decision making of a self-interested individual
will reflect the higher values placed on goods owned by that individual, referred to as
‘the endowment effect” (Kahneman and Tversky 1979). The objects of ownership can
in fact become so deeply rooted within people’s self identity that they can be viewed
as an extension of the self (Belk 1988, Dittmar 1992, Cram and Paton 1993, Brown et
al. 2005, Akerlof and Kranton 2010). Pierce et al. (2003, p. 85) use the example of the
debilitating effects of separating individuals, particularly children and the elderly,
from their possessions to illustrate this effect. Ownership feelings and ‘self-identity’
may be tied up with physical objects but also with facets of employment where a
person strongly identifies with a particular profession (Pierce et al. 2004).
Importantly, feelings of ownership are not limited to private goods but can apply to
collective goods, for instance, to landscapes or entire ecosystems (e.g. Butler et al.
2011).

Even though the link between property ownership and stewardship has been identified
in a variety of contexts, it is not fully understood and is the subject of ongoing
research. For instance, psychologists who study organizational behaviour strive to
improve understanding of the ‘sense’ of ownership, and the ‘motivation’ to protect
and improve what is owned (Avey et al. 2009). Cognitive psychologists continue to
investigate whether differences in mental representation, expertise, or education, lead
to differences in property-related attitudes or behaviour (Nash 2009, Nash and Stern
2009).

The link between property ownership and environmental stewardship can also be
explored with the help of stewardship theory (van Slyke 2007), which focuses on the
nature of relations between individuals and the object of the relationship. It is built on



the hypothesis that a person’s core values form a foundation of consistent ethical
values and goals leading to a set of moral norms and aspirations which influence
individual decision making and behaviour (Worrell and Appleby 2000, van Slyke
2007). Stewardship theory considers the possibility that, over time, individuals can
become stewards of a particular object or set of objects, and that this can develop
based on trust, reciprocity, autonomy, discretion, responsibility, job satisfaction,
stability and tenure, reputation enhancement, and alignment of objectives.

THE ROLE OF ATTITUDES, NORMS, AND BELIEFS ON BEHAVIOUR

Stewardship theory helps understand how environmental stewardship with respect to
the marine environment is mediated and develops. Understanding these normative
values, which include a person’s attitudes and beliefs, can help predict their
environmental behaviour (Morrison 2005, Esty and Winston 2006). The “theory of
planned behaviour” provides a general framework for the relationship between
attitudes, beliefs, intentions, and behaviour (Azjen 1991, 2001). Resource
management studies in agriculture, and forestry, for example in the context of private
land use, confirm that attitudes and personal beliefs play a role (Vanclay and
Lawrence 1995, Yencken and Wilkinson 2001) in achieving environmental outcomes
(Sperling 1997).

Among other things, research in this domain has focused on describing and explaining
attitudes and personal beliefs towards environmental issues (e.g. Vanclay and
Lawrence 1995, Yencken and Wilkinson 2001). Some ‘types’ of environmental
attitudes have been shown to be predictive of environmental stewardship behaviour
(e.g. Jones and Dunlap 1992) with extremes ranging from ‘eco-centric’ attitudes at
one end of the spectrum to utilitarian attitudes at the other (e.g. Dunlap and van Liere
1978, Reeve 2001). Eco-centric attitudes reflect the belief that nature has a value of its
own and deserves protection independently of any economic service it may provide
and these conservation-centred attitudes are often predictive of pro-environmental
behaviour and stewardship in empirical research (Drake et al. 1999, Luzar and Diagne
1999, Klosowski et al. 2001, Stevens et al. 2002, Soderqvist 2003, Tosakana et al.
2010). Moreover, these individuals are more likely to join incentive schemes that
promote conservation outcomes (e.g. van Putten et al. 2011).

The gradations that occur on the continuum between the two ‘extremes’ in
environmental attitude are complex. Generally individuals are multi-faceted leading to
a number of different attitude types including those with multi-objective attitudes. The
study of environmental attitudes is widespread in the agriculture and forestry domains
(Vogel 1996, Luzar and Diagne 1999) where the attitudes of land managers have been
characterised using different typologies (van Putten et al. 2011, Hujala et al. 2013). In
general, both pro-environmental and anti-environmental attitudes are found to occur
in these communities (e.g. Dunlap and van Liere 1978, Corbett 2002). Environmental
attitude characterisation has not been carried out in a fisheries context.

Above we focused on a person’s attitudes and beliefs (their normative values) to
understand environmental stewardship as expressed in that person’s behaviour
(Gelcich et al. 2008). In the agricultural literature, and empirical studies carried out
mainly in the USA, Europe, and Australia, indicators (or empirical proxies) for drivers
in the theoretical framework or model of stewardship have been studied. For example,



lower age, higher educational attainment, female gender (e.g. Lynne et al. 1988, Jones
and Dunlap 1992, Wilson 1997), higher income levels (e.g. Earle et al. 1979, Vanclay
1986, 1992), larger acreage, and higher capital ownership (Prokopy et al. 2008) were
predictive of higher stewardship behaviour. Higher levels of farm debt, higher
dependence on farming for an income, being an absentee landlord (or corporate
owner), and being a lease holder (Timmons 1980, Lee and Stewart 1983, Tosakana et
al. 2010) were predictive of lower stewardship behaviour (e.g. Gasson and Potter
1988, Force and Bills 1989, Loftus and Kraft 2003). Even though the reported results
apply to many different agricultural ‘contexts’ they cannot be generalised to apply to
all agricultural situations and there is no absolute uniformity in either the predictive
accuracy of the variables or in the direction of the effects that have been analysed to
date. In summary, there are a number of empirical proxies and drivers of
environmental stewardship at the individual level: observable variables (proxies) such
as demographic and social characteristics of the individuals; their economic and
financial situation; and the institutional set of rules which determines the ownership
they hold of the environmental asset under consideration; and not easily observable
variables (drivers) such as individual psychological factors which include both self-
interested motivations, personal values including moral norms and environmental
ethics.

HOW ENVIRONMENTAL STEWARDSHIP ARISES AT THE COLLECTIVE
LEVEL

Stewardship theory shows that individuals can become stewards of the goods they
own. Of particular interest to our analysis is whether stewardship can also develop for
collectively owned goods, leading individuals to place greater value on cooperation
than defection and other expressions of self-serving behaviour. Research in this
domain has argued that this could result from the steward's perception ‘that the utility
gained from contractually aligned behaviour is higher than the utility that can be
gained through individualistic, self-serving behaviours’ (Davis et al. 1997, p. 25). An
alternative interpretation is that personal norms such as moral values cause a shift in
the utility associated with a particular course of action, depending on the individual’s
moral views regarding this action (Hatcher et al. 2000). Where such normative values
are shared by others, and collective goals overlap, it is shown that there is an
increased likelihood of that person acting in the interests of achieving collectively
shared objectives (van Slyke 2007, Mills and Keast 2010). The likelihood of
collective objectives will be greatest where self interest and normative values align
and are shared within a group. Where this is not the case, the opposite may result
(Bowles 2004).

Research on long term sustainability and stewardship outcomes at a collective level in
a common property context shows that this is mediated by several variables such as
access to adequate information, information sharing, and engagement (Ostrom 1992,
van Vugt 2009), which all depend on the existence of some form of cooperation
between the stakeholders who can impact on the common resources (Lindroos 2004,
Levin 2006, Haynie et al. 2009, Ramirez-Sanchez and Pinkerton 2009, Gilmour et al.
2011). Trust has an important influence on the acceptance by individuals of the costs
borne in the interest of resource sustainability (Caddy and Seijo 2005, van Vugt 20009,
de Vos and van Tatenhove 2011). Environmental, agricultural, and forestry research
has provided empirical evidence that environmental stewardship is predicated on this



common understanding, trust, and cooperation (Vanclay 1992, Karp 1993, Curtis and
De Lacy 1996, Cocklin et al. 2006). The relationship between the different variables
and stewardship behaviour is complex due to negative and positive feedback between
the variables and due to possible non-linear responses.

EVIDENCE OF CHANGE IN ENVIRONMENTAL STEWARDSHIP

Considering the factors by which environmental stewardship may arise, and insights
into the theoretical basis for the connection between (collective and private) property
ownership and environmental stewardship, we find that there is an apparent lack of
empirical literature that provides insight into, and evidence of, the theoretical
relationship between the implementation of ITQs and changes in environmental
stewardship of fishers at sea and fishing industry members of co-management
committees.

Even though several articles mention the possible influence of environmental
stewardship in fisheries (Branch et al. 2006, Chu 2009), there is no evidence available
to indicate that this environmental stewardship has changed as a consequence of
fisheries management changes. In light of the absence of baseline information on both
the extent and nature of environmental stewardship prior to ITQ introduction, Costello
et al (2008) acknowledge that there is no conclusive evidence that under ITQ
management quota owners change their interest in the long term sustainability of fish
stocks.

There is also limited empirically based information that improves our ability to
predict changes in environmental stewardship in fisheries, for instance, on the basis of
information on attitudes and attitudinal change. Aside from studies that investigate the
environmental consequences of by-catch in ITQ managed fisheries, and attitudes with
respect to various other fisheries issues, such as work conditions, safety, and fisheries
management (Hanna and Smith 1993, Glain et al. 2001, Fuchs 2003, Strand 2004,
Richardson et al. 2005, Tzanatos et al. 2006), there are few studies that empirically
investigated actual changes in attitudes towards the environment in fisheries (Hanna
and Smith 1993). In relation to specific environmental attitudes held by fishers, there
is currently surprisingly little information and as far as we were able to determine,
there has been no study in which post-management changes in environmental attitudes
were measured that could shed light on stewardship changes as a result of moving to a
TAC and ITQs.

Even though there is an absence of empirical evidence, this does not of course imply
evidence for an absence of environmental stewardship. However, several theoretically
based suppositions provide the impetus for future investigation of the empirical
presence or absence of ITQ driven change in environmental stewardship. ldeally
stewardship and associated behavioural changes would be measured against a baseline
stewardship status prior to the introduction of any new management instrument.
Baseline environmental stewardship status could be established through, for instance,
attitudinal surveys. As attitudinal heterogeneity characterises fishers and fisher
communities with respect to work conditions, safety, and fisheries management
(Jentoft and Davis 1993, Gelcich et al. 2005) we consider it unlikely that an
environmental stewardship ethic would be completely absent among fishers and in
fishing communities prior to management changes, most communities being



characterised by heterogeneity in this regard (Vanclay and Lawrence 1995). It may be
that (regulated) open-access fisheries that existed before ITQs did not translate into
effective stewardship behaviour, evidenced by past levels of over-exploitation, even
though similar levels of environmental stewardship ethics may have been present in at
least parts of the fishing communities prior to the introduction of ITQs.

The lack of attitudinal information is mirrored by the notably few fisheries examples
of empirically gathered demographic and social information (e.g. Hanna and Smith
1993, Richardson et al. 2005). However, research in agriculture shows that, for
example, owner characteristics, gender, education, and age can be used as explanatory
variables to predict attitudes and thus stewardship, (even though this type of
information cannot predict changes in attitudes). We hypothesise that a reason for the
lack of this simple type of data may be that, unlike logbook information on catch,
catch composition, fishing location, gear and other infrastructure details, information
about the fishers themselves is not often analysed by fisheries management
authorities. Even if this type of demographic information is analysed by an authority,
it may not be combined with logbook information to allow, for instance, econometric
analyses where fishing behaviour is analysed as a function of these variables.
Therefore, even if researchers were to assume that the same predictors for stewardship
apply to fishers and landowners (ignoring the fact no universal empirical model
applies to the latter), there is inadequate available information in many fisheries to
carry out an analysis to ‘predict’ environmental attitudes and consequently
stewardship ethics. A low cost solution in the short term may be to analyse various
information sources and databases currently held by different fisheries management
authorities, such as owner characteristics, gender, and education, to establish a proxy
stewardship baseline, with a focus on collecting of attitudinal data in the future, and
undertake studies to establish the true predictive variables for fishers.

POTENTIAL INFLUENCE OF QUOTA OWNERSHIP PATTERNS ON
ENVIRONMENTAL STEWARDSHIP

The lack of empirical evidence of existing environmental stewardship, as well as the
lack of data for predictive variables, makes it especially difficult to predict changes to
environmental stewardship with current changes in fisheries dynamics under ITQ
management system. The property ownership and distributional characteristics within
fisheries with management systems that theoretically inspire stewardship behaviour
may no longer be the same as when ITQs were first implemented. In other words,
changes in fishers’ stewardship may in fact be complicated by changes in patterns of
quota ownership in some fisheries. Vertical integration that has in some cases
accompanied ITQ management has led to quota shares increasingly being owned by
processors and investors (Dewees 1989, Olson 2011).

Quota ownership change and concentration has thus also led to a growth in the
number of fishers who depend on lease quota to go fishing. From an economic
perspective lease fishers may face high upfront capital investment costs and be under
higher financial stress (e.g. Pinkerton and Edwards 2009, van Putten and Gardner
2010). As for lease farmers (e.g. Gasson and Potter 1988, Force and Bills 1989), lease
fishers may be forced to place greater weight on short term financial returns and may
not be in a position to support long term conservation. In addition, lease fishers may
feel less sympathetic towards long-term resource sustainability due to lack of
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ownership. Theoretically at least, lease quota fishers’ lack of ownership of access
rights, combined with economic pressure, may thus result in less information sharing,
trust, cooperation, and ultimately stewardship. However this may be counter-balanced
by the fact that lease fishers are always active fishers, and may have a strong interest
in the long-term continuation of their activity and their jobs, which is part of their self
identity. Studies suggest that the strong attachment of fishers to their jobs is
particularly pertinent in mediating stewardship (Pollnac and Poggie 1988, Binkley
1995, Pollnac et al. 2001). However, while active lease fishers are concerned for their
future livelihoods and may still be inclined toward stewardship on this account, it is
unknown if they are less inclined than when they were regular fishers in a non-1TQ
fishery. Indeed it may be true that ITQs can result in fishers feeling less attachment to
their profession, because it becomes less a way of life and more an impersonal
business, thus also affecting their environmental stewardship. How these opposing
forces balance out in practice is currently unknown and determination of motivational
drivers and behavioural change for various stakeholder groups may be an important
area of future research focus.

POTENTIAL EFFECT OF CO-MANAGEMENT ARRANGEMENTS ON
ENVIRONMENTAL STEWARDSHIP

Even though the phenomena of 'slipper skippers' and quota leasing could reduce
stewardship among at-sea fishers, there may be incentives for the quota owners to be
stewards at the higher level of tactical or strategic management. The issue of
environmental stewardship at a collective strategic management level is of particular
interest from a fisheries perspective as co-management and collective resource
ownership arrangements are increasingly used to manage fisheries (e.g. Mazur 2010).
In some fisheries, co-management committees composed of various stakeholder
representatives, scientists, and government officials, might be considered analogous to
company boards in that they determine business paths and futures. From the
management literature we know that shared values and stewardship behaviour of
management and decision making boards can explain long-term business success
(Donaldson and Davis 1991, Davis et al. 1997). With respect to fisheries, the
philosophical alignment of co-management committee members could theoretically
result in collective decisions that achieve environmental objectives. Environmental
stewardship may also be the result of a common decision making process in which
breaking from agreed positions would have social repercussions (Fuchs 2003), for
instance, in the form of social pressure placed on the stakeholders who break away.

While acknowledging that co-management arrangements have the potential to
enhance environmental stewardship, there is currently no research evidence to
confirm this (Fuchs 2003) though again this does not mean it is absent. We speculate
that co-management arrangements could in some respects also have a negative effect
on environmental stewardship.

We indicated that trust and cooperation are a central requirement for collective
stewardship. Gilmour et al (2011), however, found no strong relationship between
trust, the capacity for cooperation, and attitudes to resource management in fisheries,
but instead found that perceptions of ‘resource conditions’ were a key determinant of
collective resource stewardship. Garrity (undated) found that the information sharing
precondition for stewardship is currently not met by co-managed ITQ systems. It
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could be argued that, rather than information sharing being a precondition for
stewardship, in fact, stewardship has to be present prior to information sharing
occurring. People may more readily share information if they perceive this as being in
the interest of resource preservation (Curtis and McConnell 2004) and if they hold
resource preservation as an important goal to pursue. Once stewardship is present it
may therefore, in the longer term, be self reinforcing through increased information
sharing. Co-management systems may in fact provide an incentive to give inaccurate
information due to perceived competition between participants (Parslow 2010). If
competition persists under co-managed ITQs, information sharing may not arise
naturally (i.e. there are complex and interacting factors at play).

Another aspect that may blur the direct link between the enabling factors of co-
management and enhanced stewardship is the potentially different views and levels of
influence of representatives on co-management committees (Fuchs 2003). Empirical
evidence suggests that sustainable resource outcomes and stewardship development
have been adversely affected by the significantly divergent views and varying
political influence of representatives in such committees (Fuchs 2003). For instance,
where stakeholder representatives comprise large industrial fishing operations, or fish
processing firms who may also control much of the supply of lease quota, unbalanced
negotiation outcomes disadvantaging small scale or lease fishers may result (Leal et
al. 2010). The implications for stewardship are again complex and depend on whether
large corporate owners are likely to display relatively greater or lower propensity for
stewardship. For instance, having a small number of large industrial fishing operations
involved in co-management committees could facilitate development of shared
understanding, information, and trust. Such players, when they can be assimilated to
individual people, may also be in a better position to take the longer view.
Nonetheless, the stewardship ethics of the individual people representing large
industrial fishing operations, when these involve collectives structured into profit-
driven companies, is largely unknown but may have potentially significant
implications on the sustainability outcomes of ITQ managed fisheries (Leal et al.
2010).

Increasing membership of investors, who do not actively fish, on decision making
committees may further complicate the prediction of stewardship outcomes (e.g.
Shertzer and Prager 2007). Fishers have been found to have strong attachments to
their jobs (Pollnac and Poggie 1988, Binkley 1995, Pollnac et al. 2001, Pollnac and
Poggie 2006, 2008) which is pertinent in mediating stewardship. The extent to which
the stewardship ethics of quota owners at the collective co-management level is
driven by their attachment to profession is unknown. From other resource studies we
learn, for instance, that absentee landowners, who are similar in some respects to
investors in fishery quotas, have a preference for current income and have in some
cases reduced stewardship incentives (Timmons 1980, Lee and Stewart 1983,
Tosakana et al. 2010). However, quota owners who have made a conscious decision
of long-term investment in a fishery may strongly support choices that maintain its
sustainability. We are also aware of instances where large corporate players exhibit
strong stewardship ethics. An example is Austral fisheries
(http://www.australfisheries.com.au), one of the largest fishing companies in
Australia, which has actively sought and secured Marine Stewardship Council
certification for all the fisheries in which it engages.
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CONCLUSION

There is a severe lack of baseline information on the presence or distribution of
individual and corporate environmental values and attitudes in fisheries. This makes it
difficult if not impossible to associate changes in resource outcomes under ITQ
management with changes in stewardship ethics. Despite claims, based mainly on the
psychology of ownership and property, that stewardship ethics could be enhanced by
ITQs, there is little empirical information to support this. While psychological theory
suggests that there may be such a relationship, the lack of empirical information
precludes any conclusion that improved environmental outcomes are due to changes
in stewardship arising from changes in access rights associated with ITQ management
in fisheries. Similarly, even though theory suggests that features of the co-
management approach (Beddington et al. 2007, Hilborn 2007) in ITQ fisheries could
enhance the development of stewardship, there is only a smattering of empirical
evidence that supports the existence of such an effect.

We recognise the potentially important role of management decision processes in
fostering a stewardship ethic and preliminary review of the changes in these decision
processes associated with the introduction of ITQs shows that some of these changes
may be favourable, and others unfavourable. In a similar vein, the move to fewer and
generally larger-scale fishing operations, the concentration of ownership with
processors and investors, increasing numbers of lease fishers, and corporate
membership on co-management committees may all affect stewardship (Morecroft
1983, Gibbs 2009) but more research is needed to establish more definitive effects
which can play out in both directions. In other words, the complicated link between
both changes in patterns of quota ownership and changing stakeholder representation
on co-management committees and changes in stewardship needs to be empirically
explored.

It would seem that collection of attitudinal information, given the continuing move to
ITQs as a general approach to fisheries management (and also with respect to other
management systems like marine protected areas), particularly for high value species,
is a logical step. In particular, it would seem important to collect baseline information
against which, at some stage in the future, the actual effects, perceptions, and
environmental attitudes under changed management arrangements can be compared.

In general research needs to focus on how stewardship can be measured and how it
changes with new management approaches (e.g. Reeve 1999, 2001, Gilmour et al.
2011). Collection of suitable revealed and stated preference data with respect to
environmental norms, attitudes, motivations, and stewardship behaviour, is a pre-
requisite to developing knowledge on how stewardship can be enhanced.
Consideration also needs to be given to how co-management arrangements either
enhance or impede attitudes towards the environment. After all, the interplay between
ITQs, stewardship and environmental outcomes goes beyond just fishers out at sea,
and extends to representatives on co-management committees that help to determine
resource management outcomes (e.g. Yandle 2006).

13



References

Agrawal, A. 2001. Common property institutions and sustainable governance of
resources. World Development 29(10):1649-1672.

Akerlof, G. A. and R. E. Kranton. 2010. Identity Economics: How our identities shape
our work, wages, and well-being. Princeton University Press, Princeton, New
Jersey.

Armstrong, C. W. and U. R. Sumaila. 2001. Optimal allocation of TAC and the
implications of implementing an ITQ management system for the North-East
Acrctic cod. Land Economics 77(3):350-359.

Arnason, R. 2005. Property rights in fisheries: Iceland*s experience with ITQs.
Reviews in Fish Biology and Fisheries 15(3):243-264.

Asche, F., D. V. Gordon, and C. L. Jensen. 2007. Individual vessel quotas and
increased fishing pressure on unregulated species. Land Economics 83(1):41-
49,

Avey, J. B, B. J. Avolio, C. D. Crossley, and F. Luthans. 2009. Psychological
Ownership: Theoretical Extensions, Measurement, and Relation to Work
Outcomes. Journal of Organizational Behavior 30(2):173-191.

Azjen, 1. 1991. The theory of planned behaviour. Organizational Behaviour and
Human Decision Processes 50(2):179-211.

Azjen, I. 2001. Nature and operation of attitudes. Annual Review of Psychology
52:27-58.

Batstone, C. J. and B. M. H. Sharp. 1999. New Zealand's quota management system:
the first ten years. Marine Policy 23(2):177-190.

Beddington, J. R., D. J. Agnew, and C. W. Clark. 2007. Current problems in the
management of fisheries. Science 316(0036-8075):1713-1716.

Belk, R. W. 1988. Possessions and the extended self. Journal of Consumer Research
15(2):139-168.

Binkley, M. 1995. Risks, Dangers and Rewards in the Nova Scotia Offshore Fishery.
McGill-Queen’s University Press, Montreal.

Bowles, S. 2004. Microeconomics: Behavior, institutions, and evolution. Princeton
University Press, Princeton, New Jersey.

Branch, T. A. 2009. How do individual transferable quotas affect marine ecosystems?
Fish and Fisheries 10(1):39-57.

Branch, T. A., R. Hilborn, A. C. Haynie, G. Fay, L. Flynn, J. Griffiths, K. N.
Marshall, J. K. Randall, J. M. Scheuerell, E. J. Ward, and M. Young. 2006.
Fleet dynamics and fishermen behavior: lessons for fisheries managers.
Canadian Journal of Fisheries and Aquatic Sciences 63(7):1647-1668.

Bromley, D. W. 2009. Abdicating responsibility: The deceits of fisheries policy.
Fisheries 34(6):280-301.

Brown, G., T. B. Lawrence, and S. L. Robinson. 2005. Territoriality in organizations.
Academy of Management Review 30(3):577-594.

Butler, D. J., V. K. Burbank, and J. S. Chisholm. 2011. The frames behind the games:
Player’s perceptions of prisoners dilemma, chicken, dictator, and ultimatum
games. The journal of Socio-Economics 40(2):103-114.

Caddy, J. F. and J. C. Seijo. 2005. This is more difficult than we thought! The
responsibility of scientists, managers and stakeholders to mitigate the
unsustainability of marine fisheries. Philosophical Transactions of the Royal
Society of London B Biological Sciences 360(1453):59-75.

14



Chapin, I. F. S., S. R. Carpenter, G. P. Kofinas, C. Folke, N. Abel, W. C. Clark, P.
Olsson, D. M. Stafford Smith, B. H. Walker, O. R. Young, F. Berkes, R.
Biggs, J. M. Grove, R. L. Naylor, E. Pinkerton, W. Steffen, and F. J. Swanson.
2010. Ecosystem stewardship: Sustainability strategies for a rapidly changing
planet. Trends in Ecology and Evolution 25(4):241-249.

Chapin, I. F. S., G. P. Kofinas, and C. Folke. 2009. Principles of ecosystem
stewardship: Resilience-based natural resource management in a changing
world. Springer, New York.

Charles, A. 2001. Sustainable fishery systems. Blackwell, Oxford, UK.

Charles, A. 2002. Use Rights and Responsible Fisheries: Limiting Access and
Harvesting through Rights-based Management. in K. Cochrane, editor. A
Fishery Manager’s Guidebook. Management Measures and their Application.
Food and Agriculture Organization, Rome, Italy.

Charles, A. 2006. Community Fishery Rights: Issues, Approaches and Atlantic
Canadian Case Studies. Pages 1-8 in Thirteenth Biennial Conference of the
International Institute of Fisheries Economics & Trade: Rebuilding Fisheries
in an Uncertain Environment. International Institute of Fisheries Economics &
Trade, Portsmouth, UK.

Charles, A. 2009. Rights-Based Fisheries Management: The Role of Use Rights in
Managing Access and Harvesting. Pages 253-282 in K. L. Cochrane and S. M.
Garcia, editors. A Fishery Manager's Guidebook. Wiley-Blackwell, Oxford,
UK

Chu, C. 2009. Thirty years later: The global growth of ITQs and their influence on
stock status in marine fisheries. Fish and Fisheries 10(2):217-230.

Cocklin, C., J. Dibden, and N. Mautner. 2006. From market to multifunctionality?
Land stewardship in Australia. The Geographical Journal 172(3):197-205.

Copes, P. 1986. A critical review of the individual quota as a device in fisheries
management. Land Economics 62(3):278-291.

Copes, P. and A. Charles. 2004. Socioeconomics of individual transferable quotas and
community-based fishery management. Agricultural and Resource Economics
Review 33(2):171-181.

Corbett, J. B. 2002. Motivations to participate in riparian improvement programs:
Applying the theory of planned behaviour. Science Communication 23(3):243-
263.

Costello, C. and R. T. Deacon. 2007. The efficiency gains from fully delineating
rights in an ITQ fishery. Marine Resource Economics 22(4):347-361.

Costello, C., S. D. Gaines, and J. Lynham. 2008. Can catch shares prevent fisheries
collapse? Science 321(5896):1678-1681.

Costello, C., D. Ovando, R. Hilborn, S. D. Gaines, O. Deschenes, and S. E. Lester.
2012. Status and solutions for the world’s unassessed fisheries. Science
338(6106):517-520.

Cram, F. and H. Paton. 1993. Personal possessions and self identity: The experiences
of elderly women in three residential settings. Australian Journal on Aging
12(1):19-24.

Curtis, A. and T. De Lacy. 1996. Landcare: Does it make a difference? Journal of
Environmental Management 46(2):199-137.

Curtis, R. E. and K. E. McConnell. 2004. Incorporating information and expectations
in fishermen’s spatial decisions. Marine Resource Economics 19(1):131-143.

Davis, A. 1996. Barbed wire and bandwagons: A comment on ITQ fisheries
management. Reviews in Fish Biology and Fisheries 6(1):97-107.

15



Davis, A. and C. Bailey. 1996. Common in custom uncommon in advantage:
Common property, local elites, and alternative approaches to fisheries
management. Society and Natural Resources 9(3):251-265.

Davis, A. and S. Jentoft. 2001. The challenge and the promise of indigenous peoples’
fishing rights-from dependency to agency. Marine Policy 25(3):223-237.

Davis, J., F. Schoorman, and L. Donaldson. 1997. Toward a Stewardship Theory of
Management. Academy of Management Review 22(1):20-47.

Day, A. 2004. Fisheries in New Zealand: The Maori and the quota management
system. report prepared for The First Nation Panel on Fisheries.

de Vos, B. I. and J. P. M. van Tatenhove. 2011. Trust relationships between fishers
and government: new challenges for the co-management arrangements in the
Dutch flatfish industry. Marine Policy 35(2):218-225.

Dewees, C. 1989. Assessment of the implementation of individual transferable quotas
in New Zealand's inshore fishery. North American Journal of Fisheries
Management 9(2):131- 139.

Dewees, C. M. 1998. Effect of individual quota systems on the NZ and BC fishery.
Ecological Applications 8(1):S133-S138.

Dittmar, H. 1992. The social psychology of material possessions: To have is to be. St.
Martin’s Press, New York.

Donaldson, L. and J. H. Davis. 1991. Stewardship Theory or Agency Theory: CEO
Governance and Shareholder Returns. Australian Journal of Management
16(1):49-65.

Drake, L., P. Bergstrom, and H. Svedséater. 1999. Farmers’ attitudes and uptake. Pages
89-111 in G. V. Huylenbroeck and M. Whitby, editors. Countryside
stewardship: Farmers, policies, and markets. Pergamon, Oxford, UK.

Dunlap, R. E. and K. D. van Liere. 1978. The “New Environmental Paradigm”: a
proposed measuring instrument and preliminary results. The Journal of
Environmental Education 9(1):10-19.

Earle, T. R., C. W. Rose, and A. A. Brownlea. 1979. Socio-economic predictors of
intention towards soil conservation and their implication in environmental
management. Journal of Environmental Management 9(3):225-235.

Emery, T. J., B. S. Green, C. Gardner, and J. Tisdell. 2011. Are input controls
required in individual transferable quota fisheries to address ecosystem based
fisheries management objectives? Marine Policy 36(1):122-131.

Essington, T. 2010. Ecological indicators display reduced variation in North
American catch share fisheries. Proceedings of the National Academy of
Sciences of the United States of America 107(2):754-759.

Essington, T. E., M. C. Melnychuk, T. A. Branch, S. Heppell, O. P. Jensen, J. S. Link,
S. J. D. Martell, A. M. Parma, J. G. Pope, and A. D. M. Smith. 2012. Catch
shares, fisheries and ecological stewardship: A meta-analysis of resource
responses to a rights-based policy instrument. Conservation Letters 5(3):186-
195.

Esty, D. C. and A. S. Winston. 2006. Green to gold. Yale University Press, New
Haven, CT.

Festa, D., D. Regas, and J. Boomhower. 2008. Sharing the catch, conserving the fish.
Issues in Science and Technology Winter:75-84.

Food and Agriculture Organization. 2010. The state of the world fisheries and
aquaculture. FAO Fisheries and Aquaculture Department, Rome,
http://www.fao.org/docrep/013/i1820e/i1820e.pdf.

16



Food and Agriculture Organization. 2013. The use of property rights in fisheries
management. FAO, Fisheries and Aquaculture Department, Rome, Italy,
http://www.fao.org/docrep/003/x7579e/x7579e00.HTM.

Force, D. and N. Bills. 1989. Participation in the CRP: Implications of the New York
experience. Journal of Soil and Water Conservation, September-October:512-
516.

Fuchs, D. A. 2003. An institutional basis for environmental stewardship: the structure
of quality of property rights. Kluwer Academic publishers, The Netherlands.

Garrity, E. J. 2011. System dynamics modeling of individual transferable quota
fisheries and suggestions for rebuilding stocks. Sustainability 3(1):194-215.

Garrity, E. J. undated. Exploring Solutions to Global Environmental Problems: The
Case of Fisheries Management Pages 1-17. Journal of Applied Business and
Economics

Gasson, R. and C. Potter. 1988. Conservation through land diversion: a survey of
farmers' attitudes. Journal of Agricultural Economics 39(3):340-351.

Gelcich, S., G. Edwards-Jones, and M. J. Kaiser. 2005. Importance of attitudinal
differences among artisanal fishers with respect to co-management and
conservation of marine resources. Conservation Biology 19(3):865-875.

Gelcich, S., T. P. Hughes, P. Olsson, C. Folke, O. Defoe, M. Fernandez, S. Foale, L.
H. Gundersone, C. Rodriguez-Sickert, M. Scheffer, R. S. Steneck, and J. C.
Castilla. 2010. Navigating transformations in governance of Chilean marine
coastal resources. Proceedings of the National Academy of Sciences
107(39):16794-16799.

Gelcich, S., M. J. Kaiser, J. C. Castilla, and G. Edward-Jones. 2008. Engagement in
co-management of marine benthic resources influences environmental
perceptions of artisanal fishers. Environmental Conservation 35(1):36-45.

Gerrard, S. 2008. Quota policy and local fishing: Gendered practices and perplexities.
Pages 53-75. Centre for Maritime Research Tromsg, Norway.

Gibbs, M. and O. Thébaud. 2011. Beyond Individual Transferrable Quotas:
methodologies for integrating ecosystem impacts of fishing into fisheries catch
rights. Fish and Fisheries 13(4):434-449.

Gibbs, M. T. 2009. Individual transferable quotas and ecosystem-based fisheries
management: it‘s all in the T. Fish and Fisheries 10(4):470-474.

Gilmour, P. W., P. D. Dwyer, and R. W. Day. 2011. Beyond individual quotas: The
role of trust and cooperation in promoting stewardship of five Australian
abalone fisheries Marine Policy 35(5):692-702.

Glain, D., S. Kotomatas, and S. Adamantopoulou. 2001. Fishermen and seal
conservation: survey of attitudes towards monk seals in Greece and grey seals
in Cornwall. Mammalia 65(3):309-317.

Gordon, H. 1954. The economic theory of a common-property resource: the fishery.
Journal of Political Economy 62(2):124-142.

Grafton, R. Q., J. Kirkley, T. Kompas, and D. Squires. 2006. Economics for fisheries
management. Aldershot, Ashgate.

Grafton, R. Q., D. Squires, and J. E. Kirkley. 1996. Private property rights and crises
in world fisheries: Turning the tide? Contemporary Economic Policy X1V:90-
99.

Guyader, O. and O. Thébaud. 2001. Distributional issues in the operation of rights-
based fisheries management systems. Marine Policy 25(2):103-112.

Hamon, K. G., O. Thébaud, S. Frusher, and L. R. Little. 2009. A retrospective
analysis of the effects of adopting individual transferable quotas in the

17



Tasmanian red rock lobster, Jasus edwardsii, fishery. Aquatic Living
Resources 22(4):549-558.

Hanna, S. S. and C. L. Smith. 1993. Attitude of trawl vessel captains about work,
resource use, and fishery management. North American Journal of Fisheries
Management 13(2):367-375.

Hannesson, R. 1996. On ITQs: an essay for the special issue of Reviews in Fish
Biology and Fisheries. Reviews in Fish Biology and Fisheries 6(1):91-96.

Hatcher, A., S. Jaffry, O. Thébaud, and E. Bennett. 2000. Normative and social
influences affecting compliance with fisheries regulations. Land Economics
76(3): 448-461.

Haynie, A. C., R. L. Hicks, and K. E. Schnier. 2009. Common property, information,
and cooperation: Commercial fishing in the Bering Sea. Ecological Economics
69(2):406-413.

Hilborn, R. 2007. Managing fisheries is managing people: What has been learned?
Fish and Fisheries 8(4):285-296.

Hilborn, R., J. M. Orensanz, and A. M. Parma. 2005. Institutions, incentives, and the
future of fisheries. Philosophical Transactions of the Royal Society B 360:47-
57.

Hujala, T., M. Kurttila, and H. Karppinen. 2013. Customer segment among family
forest owners: Combining ownership objectives and decision-making styles.
Small Scale Forestry 13(3):335-351.

Jentoft, S. and A. Davis. 1993. Self and sacrifice: An investigation of small boat fisher
individualism and its implication for producer cooperatives. Human
Organisation 52(4):356-367.

Jentoft, S., B. J. McCay, and D. C. Wilson. 1998. Social theory and fisheries co-
management. Marine Policy 22(4-5):423-436.

Jones, R. E. and R. Dunlap. 1992. The social bases of environmental concern: Have
they changed over time? Rural Sociology 57(1):28-47.

Kahneman, D. and A. Tversky. 1979. Prospect Theory: An Analysis of Decision
Under Risk. Econometrica 47(2):263-292.

Karp, J. P. 1993. A private property duty of stewardship: Changing our land ethic.
Environmental Law 23(3):735-762.

Klosowski, R., T. Stevens, D. Kittredge, and D. Dennis. 2001. Economic incentives
for coordinated management of forest land: a case study of southern New
England. Forest Policy and Economics 2:29-38.

Kulmala, S., P. Levontin, M. Lindroos, and P. Pintassilgo. 2010. Atlantic Salmon
Fishery in the Baltic Sea - A Case of Trivial Cooperation. Australian
Agricultural and Resource Economics Society Conference (54th), Adelaide,
Australia.

Lam, M. E. and D. Pauley. 2010. Who is right to fish? Evolving a social contract for
ethical fisheries. Ecology and Society 15(3):16.

Leal, C. P., R. A. Quinones, and C. Chaves. 2010. What factors affect the decision
making process when setting TACs?: The case of Chilean fisheries Marine
Policy 34(6):1183-1195.

Lee, L. K. and W. H. Stewart. 1983. Land ownership and adoption of minimum
tillage. American Journal of Agricultural Economics 65(2):256-264.

Levin, S. A. 2006. Learning to live in a global commons: Socioeconomic challenges
for a sustainable environment. Ecological Research 21(3):328-333.

Lindroos, M. 2004. Sharing the benefits of cooperation in the Norwegian spring-
spawning Herring fishery. International Game Theory Review 6(1):35-53.

18



Loftus, T. T. and S. E. Kraft. 2003. Enrolling conservation buffers in the CRP. Land
Use Policy 20(1):73-84.

Luzar, E. J. and A. Diagne. 1999. Participation in the next generation of agriculture
conservation programs: the role of environmental attitudes. Journal of Socio-
Economics 28(3):335-349.

Lynne, G. D., J. S. Shonkwiler, and L. R. Rola. 1988. Attitudes and farmer
conservation behaviour. American Journal of Agricultural Economics 70(1-
2):12-19.

Macinko, S. and D. W. Bromley. 2002. Who Owns America’s Fisheries? Center for
Resource Economics (Island Press), Covelo, CA.

Macinko, S. and D. W. Bromley. 2004. Property and Fisheries for the Twenty-First
Century: Seeking coherence from legal and economic doctrine. Vermont Law
Review 28(3):623-661.

Matulich, S. C. and M. Sever. 1999. Reconsidering the initial allocation of ITQs: the
search for a Pareto-safe allocation between fishing and processing sectors.
Land Economics 75(2):203-219.

Mazur, N. 2010. Evaluating fisheries co-management trials: a discussion paper.
Bureau of Rural Sciences, Canberra.

McCay, B. J. 1995. Social and Ecological Implications of ITQs: An Overview. Ocean
and Coastal Management 28(1-3):3-22.

McCay, B. J., C. F. Creed, A. C. Finlayson, R. Apostle, and K. Mikalsen. 1995.
Individual transferable quotas (ITQs) in Canadian and US fisheries. Ocean and
Coastal Management 28(1-3):85-115.

Melnychuk, M. C., T. E. Essington, T. A. Branch, S. S. Heppell, O. P. Jensen, J. S.
Link, S. J. D. Martell, A. M. Parma, J. G. Pope, and A. D. M. Smith. 2012.
Catch shares, fisheries and ecological stewardship: a meta-analysis of resource
responses to a rights-based policy instrument. Fish and Fisheries 13:267-290.

Mills, D. and R. Keast. 2010. Can stewardship theory produce better stewardship of
privatised water infrastructure? Paper presented to Doctoral Panel, IRSPM
X1V Conference, University of Berne, Centre of Competence for Public
Management, Berne, Switzerland.

Morecroft, J. 1983. Managing product lines that share a common capacity base.
Journal of Operational Management 3(2):57-103.

Morrison, J. 2005. How much is clean water worth? National Wildlife 43(2):24-28.

Munk-Madsen, E. 1998. The Norwegian fishing quota system: Another patriarchal
construction? Society & Natural Resources 11(3):229-240.

Nash, J. R. 2009. Packaging property: The effect of paradigmatic framing of property
rights. Tulane Law Review 83(3):691-734.

Nash, J. R. and S. Stern. 2009. Property Frames. Chicago-Kent Intellectual Property,
Science & Technology Research Paper No. 09-020 Emory Public Law
Research Paper No. 9-70; Emory Law and Economics Research Paper No. 9-
47,

Olson, J. 2011. Understanding and contextualizing social impacts from the
privitization of fisheries: An overview. Ocean and Coastal Management
54(5):353-363.

Ostrom, E. 1992. The rudiments of a theory of the origins, survival, and performance
of common-property institutions. Pages 293-318 in B. DW, editor. Making the
commons work: theory, practice and policy. ICS Press, San Francisco, CA.

19



Ostrom, E. 2000. Private and common property rights. Pages 332-379 in B. Bouckaert
and G. de Geest, editors. Encyclopedia of Law and Economics. Edward Elgar
and the University of Ghent.

Ostrom, E. and C. Hess. 2007. Private and common property rights. Workshop in
Political Theory and Policy Analysis. Indiana University.

Palsson, G. 1998. The virtual aquarium: Commodity fiction and cod fishing.
Ecological Economics 24(2-3):275-288.

Palsson, G. and A. Helgason. 1995. Figuring fish and measuring men: The individual
transferable quota system in the Icelandic cod fishery. Ocean and Coastal
Management 28(1-3):117-146.

Parslow, J. 2010. Individual transferable quota and the “tragedy of the commons”.
Canadian Journal of Fisheries and Aquatic Sciences 67(11):1889-1896.

Pascoe, S., T. Hutton, v. E. I. Putten, D. Dennis, E. Plaganyi, and R. Deng. 2013.
Implications of quota reallocation in the Torres Strait Tropical Rock Lobster
Fishery. Canadian Journal of Agricultural Economics 61(2):335-352.

Pierce, J. L., T. Kostova, and K. T. Dirks. 2003. The State of Psychological
Ownership: Integrating and Extending a Century of Research. Review of
General Psychology 7(1):84-107.

Pierce, J. L., M. P. O'driscoll, and A. Coghlan. 2004. Work environment structure and
psychological ownership: The mediating effects of control. The Journal of
Social Psychology 144(5):507-534.

Pinkerton, E. and D. Edwards. 2009. The elephant in the room: The hidden cost of
leasing individual transferable fishing quotas. Marine Policy 33(4):707-713.

Pitcher, T. J. and M. E. Lam. 2010. Fishful thinking: Rhetoric, reality, and the sea
before us. Ecology and Society 15(2):12.

Pollnac, R. B. and J. J. Poggie. 1988. The structure of job satisfaction among New
England fishermen and its application to fisheries management policy.
American Anthropologist 90(4):888-901.

Pollnac, R. B. and J. J. Poggie. 2006. Job satisfaction in the fishery in two Southeast
Alaskan towns. Human Organization 65(3):329-339.

Pollnac, R. B. and J. J. Poggie. 2008. Happiness, Well-being and Psychocultural
Adaptation to the Stresses Associated with Marine Fishing. Human Ecology
Review 15(2):194-200.

Pollnac, R. B., R. S. Pomeroy, and I. H. T. Harkes. 2001. Fishery policy and job
satisfaction in three southeast Asian fisheries. Ocean and Coastal Management
44(7-8):531-544.

Prokopy, L. S., K. Floress, D. Klotthor-Weinkauf, and A. Baumgart-Getz. 2008.
Determinants of agricultural best management practice adoption: Evidence
from the literature. Journal of Soil and Water Conservation 63(5):300-311.

Quiggin, J. 1988. Private and Common Property Rights in the Economics of the
Environment. Journal of Economic Issues 22(4):1071-1087.

Ramirez-Sanchez, S. and E. Pinkerton. 2009. The impact of resource scarcity on
bonding and bridging social capital: The case of fisher's information -sharing
networks in Loreto, BCS, Mexico. Ecology and Society 14(1):1-22.

Reeve, I. 1999. Tiptoeing round the Slumbering Dragon: Property Rights and
Environmental Discourse in Rural Australia. in L. Bourke and S. Lockie,
editors. Rurality Bites: The Social and Rural Transformation of Rural
Australia. Pluto Press, Sydney.

Reeve, I. 2001. Australian Farmer’s Attitudes on Rural Environmental Issues:1991-
2000. University of New England, Armidale, Australia.

20



Richardson, E. A., M. J. Kaiser, and G. Edwards-Jones. 2005. Variation in fisher’s
attitudes within an inshore fishery, implications for management.
Environmental Conservation 32(3):213-225.

Scott, A. 1955. The fishery: the objectives of sole ownership. Journal of Political
Economics 63(2):116-124.

Shertzer, K. W. and M. H. Prager. 2007. Delay in fishery management: diminished
yield, longer rebuilding, and increased probability of stock collapse. ICES,
Journal of Marine Science 64(1):149-159.

Smith, A. D. M., K. J. Sainsbury, and R. A. Stevens. 1999. Implementing effective
fisheries-management systems - management strategy evaluation and the
Australian partnership approach. ICES, Journal of Marine Science 56(6):967-
979.

Smith, T., M. Gibbs, and D. Smith. 2009. Fishing for more effective incentives.
Science 203:337-338.

Soderqvist, T. 2003. Are farmers prosocial? Determinants of the willingness to
participate in a Swedish catchment-based wetland creation program.
Ecological Economics 47(1):105-120.

Sperling, K. 1997. Going down the takings path: Private property rights and public
interest in land use decision-making Environmental and Planning Law Journal
December:427-436.

Squires, D., H. Campbell, S. Cunningham, C. R. Dewees, Q. Grafton, S. F. Herrick, J.
Kirkley, S. Pascoe, K. Salvanes, B. Shallard, B. Turris, and N. N. Vestergaard.
1998. Individual transferable quotas in multispecies fisheries. Marine Policy
22(2):135-159.

Stevens, T. H., S. White, D. B. Kittredge, and D. Dennis. 2002. Factors affecting
NIPF landowner participation in management programs: a Massachusetts case
study. Journal of Forest Economics 8(3):169-184.

Stewart, J., K. Walshe, and B. Moodie. 2006. The demise of the small fisher? A
profile of exiters from the New Zealand fishery. Marine Policy 30(4):328-340.

Strand, I. E. 2004. Spatial variation in risk preferences among Atlantic and Gulf of
Mexico pelagic longline fishermen. Marine Resource Economics 19(1):145-
160.

Sumaila, U. R. 2010. A cautionary note on individual transferable quotas. Ecology
and Society 15(3):1-36.

Thebaud, O., J. Innes, and N. Ellis. 2012. From anecdotes to scientific evidence? A
review of recent literature on catch share systems in marine fisheries. Frontiers
in Ecology and the Environment 10(8):433-437.

Thompson, P. B. 2011. The ethics of soil: Stewardship, motivation, and moral
framing. http://onlinelibrary.wiley.com/doi/10.1002/9780470960257.ch3/pdf.

Timmons, J. F. 1980. Protecting agriculture’s natural resource base. Journal of Soil
and Water Conservation 35(1):5-11.

Tosakana, N. S. P., L. W. van Tassell, J. D. Wulfhorst, J. Boll, R. Mahler, E. S.
Brooks, and K. S. 2010. Determinants of the adoption of conservation
practices by farmers in the Northwest Wheat and Range Region. Journal of
Soil and Water Conservation 65(6):404-412.

Truelove, K. 2000. Making fishing rights worthwhile - Sustainable fisheries. Page 468
Use of property rights in fisheries management. FAO, Rome.

Tzanatos, E., E. Dimitriou, L. Papaharisis, A. Roussi, S. Somarakis, and C.
Koutsikopoulos. 2006. Principal socio-economic characteristics of the Greek

21



small-scale coastal fishermen. Ocean & Coastal Management 49(7-8):511-
527.

van Putten, E. I. and C. Gardner. 2010. Lease quota fishing in a changing rock lobster
industry. Marine Policy 34(5):859-867.

van Putten, E. I., S. M. Jennings, J. J. Louviere, and L. B. Burgess. 2011. Tasmanian
landowner preferences for conservation incentive programs: A latent class
approach. Journal of Environmental Management 92(10):1-10.

van Slyke, D. M. 2007. Agents or stewards: Using theory to understand the
government-non profit social service contracting relationship. Journal of
Public Administration Research and Theory 17(2):157-187.

van Vugt, M. 2009. Averting the tragedy of the commons using social psychological
science to protect the environment. Current Directions in Psychological
Science 18(3):169-173.

Vanclay, F. 1986. Socio-economic correlates of adoption of soil conservation
technology. University of Queensland, St Lucia.

Vanclay, F. 1992. The social context of farmer’s adoption of environmentally-sound
farming practices. in G. Lawrence, F. Vanclay, and B. Furze, editors.
Agriculture, Environment and Society. Macmillan, Melbourne.

Vanclay, F. and G. Lawrence. 1995. The environmental imperative. Central
Queensland University Press, Brisbane, Australia.

Vogel, S. 1996. Farmers' environmental attitudes and behavior A case study for
austria. Environment and Behavior 28(5):591-613.

Walters, C. and P. Pearse. 1996. Stock information requirements for quota
management systems in commercial fisheries. Reviews in Fish Biology and
Fisheries 6(1):21-42.

Wilson, G. A. 1997. Factors influencing farmer participation in the environmentally
sensitive areas scheme. Journal of Environmental Management 50(1):67-93.

Worm, B., R. Hilborn, J. Baum, T. A. Branch, J. S. Collie, C. Costello, M. J. Fogarty,
E. A. Fulton, J. A. Hutchings, S. Jennings, O. P. Jensen, H. K. Lotze, P. Mace,
T. R. McClanahan, C. Minto, S. R. Palumbi, A. M. Parma, D. Ricard, A. A.
Rosenberg, R. Watson, and D. Zeller. 2009. Rebuilding global fisheries.
Science 325(5940):578-585.

Worrell, R. and M. Appleby. 2000. Stewardship of natural resources: Definition,
ethical and practical aspects. Journal of Agricultural and Environmental Ethics
12(3):263-277.

Yandle, T. 2006. Sharing natural resource management responsibility: Examining the
New Zealand rock lobster co-management experience. Policy Science
39(3):249-278.

Yencken, D. and D. Wilkinson. 2001. Resetting the Compass: Australia’s Journey
towards Sustainability. CSIRO Publishing, Melbourne.

22



