
lable at ScienceDirect

Ocean & Coastal Management 98 (2014) 1e10
Contents lists avai
Ocean & Coastal Management

journal homepage: www.elsevier .com/locate/ocecoaman
Social objectives of fisheries management: What are managers'
priorities?

Sean Pascoe a, *, Kate Brooks b, Toni Cannard a, Catherine M. Dichmont a, Eddie Jebreen c,
Jacki Schirmer d, Lianos Triantafillos e

a CSIRO Marine and Atmospheric Research, P.O. Box 2583, Brisbane, QLD 4001, Australia
b Kalanalysis, P.O. Box 3287, Prahran East, VIC 3181, Australia
c Queensland Department of Agriculture, Fisheries and Forestry, GPO Box 46, Brisbane, QLD 4001, Australia
d Faculty of Health, University of Canberra, University Drive South, ACT 2617, Australia
e Department of Primary Industries and Regions SA, GPO Box 1625, Adelaide, SA 5001, Australia
a r t i c l e i n f o

Article history:
Available online 19 June 2014
* Corresponding author. Tel.: þ61 7 3833 5966.
E-mail address: sean.pascoe@csiro.au (S. Pascoe).

http://dx.doi.org/10.1016/j.ocecoaman.2014.05.014
0964-5691/Crown Copyright © 2014 Published by Els
a b s t r a c t

Increasingly, social considerations are having an influence on fisheries policy as well as day-to-day
management decision making. Social objectives, unlike economic or conservation objectives, are often
poorly defined in fisheries policy, providing substantial leeway for managers to develop management
plans in response to the perceived importance of different social outcomes, and potential inconsistencies
between different fisheries and jurisdictions. In this paper, through a literature review and workshop
with managers across different Australian jurisdictions, we develop a set of social objectives that may be
applicable in Australian fisheries. We assess the importance of these different objectives using the An-
alytic Hierarchy Process, and find considerable diversity in opinion as to which social objectives fisheries
management should prioritise to achieve. This diversity of opinion is not directly related to jurisdiction,
but does seem related to the context and social environment in which fisheries managers are operating.

Crown Copyright © 2014 Published by Elsevier Ltd. All rights reserved.
1. Introduction

Fisheries management policy in most countries is largely con-
cerned with achieving a similar set of objectives, namely biological,
economic, social, political and environmental objectives (Cochrane,
2000; Hilborn, 2007). However, social objectives are generally
vague in both their definition and relative importance. Fisheries
management has historically been dominated by biological objec-
tives relating to the maximisation of sustainable production from
the fishery, as most fisheries managers and policy makers have
largely emerged from a biological background (Ward and Kelly,
2009). More recently, economic objectives have increased in
importance, at least in some countries, with maximum economic
yield being a key management objective (Dichmont et al., 2010),
and economists are increasingly playing a direct role in fisheries
management and policy formulation. Social objectives, however,
have largely languished in the background (Hall and Mainprize,
2004; Symes and Hoefnagel, 2010; Symes and Phillipson, 2009).
evier Ltd. All rights reserved.
Clear objective definition for fisheries management is funda-
mental to management success. Objectives provide a transparent
guide to what the management aims to achieve, identify potential
conflicting activities, guide elements of the decision making pro-
cess, and ensure accountability of personnel within the manage-
ment agency (Barber and Taylor, 1990). Several potential
explanations have been proposed for the lack of succinct social
objectives in fisheries management. One proposed explanation is
the much smaller and more fragmented nature of the fisheries
social science community, and the preference for many social sci-
entists to act as an independent critical conscience denouncing the
weaknesses and failures of fisheries management (Phillipson and
Symes, 2013). Some claim that there is a lack of understanding of
social ethos, context and relationships of the fishing industry and
related communities (Symes and Phillipson, 2009), and/or a lack of
a critical mass of social scientists with an interest in fisheries and
fisheries policy (Symes and Hoefnagel, 2010). Others argue that,
unlike economists and ecologists who share a common ontology
based on quantitative methodologies and models, social scientists
tend to employ more perceptive, inductive and qualitative
approaches that are less structured, measurable and replicable
(Urquhart et al., 2011). As a result, a consistent set of social
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objectives has not evolved in the sameway as they have in themore
quantitative management components.

The increasing adoption of ecological sustainable development
(ESD) principles for fisheries management globally (Chesson et al.,
1999; Garcia and Cochrane, 2005; Liu et al., 2005) has required
consideration of the whole natural, economic and social environ-
ment in which fishing is undertaken. As a result, there is renewed
interest in how social objectives may be developed and measured
(Coulthard, 2012; Plag�anyi et al., 2013). ESD requires integrated
management of social development, economic growth and envi-
ronmental protection (Jabareen, 2008). To achieve this, national
plans need to include goals and objectives for each of the compo-
nents in order to guide national rules, regulations and law to ach-
ieve them (Jabareen, 2008).

Within Australia, as inmany countries, sustainable development
principles are increasingly being included in key fisheries legisla-
tion to varying degrees. While not all countries have formally
adopted an ESD framework, other common frameworks, such as a
livelihood approach framework (Allison and Ellis, 2001) similarly
include the need to develop social objectives, while most countries
at least reference the need to consider social outcomes of man-
agement (Mardle et al., 2002; OECD, 2012). Less well defined is how
these principles are to be implemented in practice. There is also
considerable diversity of opinion as to the relative importance of
the different components (i.e. ecological, economic and social), and
how these should be considered within the ESD and similar
frameworks. Internationally, some argue that the single biggest
cause of failure in fisheries management is that too much emphasis
is given to economic and social objectives rather than ecological
objectives (Cochrane, 2000). Others assert that too little attention is
paid to social values, objectives and drivers (Daw and Gray, 2005;
Symes and Phillipson, 2009). Previous studies of fisheries man-
agement objectives in Australia have found widely varying impor-
tance given to social, economic and environmental objectives both
between Federal and State policy and also between different
stakeholders (Pascoe et al., 2013a, 2009b).

In this paper, we begin to address the gap in current develop-
ment and use of social objectives in fisheries management, through
developing a series of objectives for the social components of ESD
relevant to both Federal and State managed fisheries in Australia,
and determining their relative importance using the analytic hier-
archy process (AHP). We also examine the coherency of the
objective weights across the different jurisdictions, and consider
what factors may affect differences in opinion. While developed
within the Australian context, it is expected that the key objectives
identified would be applicable in many other countries with similar
social values, and that the approach used in this study could act as a
blueprint for developing and assessing appropriate social objec-
tives elsewhere.
2. Methods

2.1. Identification of social objectives relevant to the Australian
context

While many lament the lack of social objectives in formal
management decision making (e.g. Symes and Hoefnagel, 2010;
Symes and Phillipson, 2009; Urquhart et al., 2011), a wide range
of social objectives have been used in fisheries analyses (Table 1).
The most common objectives (in terms of number of studies in
which they were considered) involved maintaining or enhancing
family incomes and livelihoods, maintaining or maximising
employment, maintaining communities and equity (Table 1). In
most of the studies, these objectives were not formally included in
management plans, but were considered key implicit objectives for
the fisheries.

The set of social objectives for this study were developed in
collaboration with fisheries and conservation managers across all
Australian jurisdictions, as well as with input from industry and
recreational peak bodies. Aworkshop was held in 2011 to establish:
1) a common understanding of the necessity of including a social
component in fisheries management; and 2) to generate discussion
around the range of possible objectives and identify which objec-
tives are most appropriate. The workshop was attended by twenty
industry managers and representatives, including fisheries man-
agers from all jurisdictions (State and Commonwealth), as well as a
number of other stakeholders (Fig. 1). The project team presented
the range of objectives that had been identified through a review of
the fisheries literature as a starting point for discussions. Partici-
pants were not limited to these objectives, and the workshop
facilitator actively encouraged participants to extend their ideas
and input beyond what they were seeded with.

Participants were also presented with a set of criteria which
they were asked to use in order to assess the relevancy of potential
objectives. The participants were asked firstly to consider to what
extent they had the ability (as managers) to influence each objec-
tive either directly or indirectly. An objective that could not real-
istically be achieved through management actions was not
considered a suitable candidate. The second criterion was consid-
eration of whether it is possible to identify measurable indicators to
monitor progress toward the achievement of the objective. If out-
comes against an objective could not be measured, then again it
was not considered a viable objective. This resulted in some
desirable objectives being discarded, however in other cases it
resulted in the objective being reviewed to focus specifically on
those elements that fisheries agencies do have control or influence
over and can measure progress towards.

Objectives relating to indigenous communities were developed
separately in consultation with indigenous fisheries managers in
Queensland, Northern Territory and South Australia, using the same
criteria as in the broader workshop.

2.2. Prioritising objectives

Assessing the relative importance of different objectives is
important when assessing overall performance of management as
well as determining which objectives require greater attention in
terms of information collection.

The method used to determine objective weightings in this
study was the Analytic Hierarchy Process (AHP) (Saaty, 1980). AHP
has been used in a number of fisheries applications to determine
management objective importance and assist in decision making
(Himes, 2007; Leung et al., 1998; Mardle et al., 2004; Nielsen and
Mathiesen, 2006; Pascoe et al., 2009a,b, 2013a; Soma, 2003;
Wattage and Mardle, 2005). It was an ideal method to use to
identify which of the many social objectives initially identified
were considered most important by Australian fisheries managers,
and to compare priorities across fisheries jurisdictions.

AHP is based upon the construction of a series of pair-wise
comparison matrices which compare objectives to one another,
and a hierarchical structure that groups similar objectives into
subgroups, and builds the hierarchy with progressive layers of
groupings. The pair-wise comparison method makes the process of
assigning weights much easier for participants because only two
elements or objectives are being compared at any one time rather
than all objectives having to be compared with each other simul-
taneously. Preferences are expressed on a nine point scale, with a 1
indicating equal preference, and a 9 indicating an extreme prefer-
ence for one of the objectives. Preferences are assumed



Table 1
Social objectives relating to fisheries management.

Objective Commercial fisheries Recreational fisheries Indigenous fisheries

Maintain or enhance family
incomes and livelihoods

Chesson et al. (1999); Coulthard (2012); Davis and Wagner (2006);
Glaser and Diele (2004); Hilborn (2007); Lane (1989); Leung et al. (1998);
Marshall (2007); Mascia (2003); Soma (2003); Stouten et al. (2011); Symes
and Phillipson (2009); Tobin et al. (2009); Urquhart et al. (2011)

Andalecio (2011);
Plag�anyi et al. (2013)

Maintain or maximise
employment

Chesson et al. (1999); Cheung and Sumaila (2008); Fulton et al. (2007);
Hilborn (2007); Mardle et al. (2002); Mardle et al. (2004); Nunan (2013);
Pascoe et al. (2013a); Stouten et al. (2011); Symes and Phillipson (2009);
Urquhart et al. (2011)

Plag�anyi et al. (2013)

Maintain communities Fulton et al. (2007); Hilborn (2007); Mardle et al. (2002); Mardle et al.
(2004); Marshall (2007); Pascoe et al. (2009b); Symes and Phillipson
(2009); Tobin et al. (2009); Urquhart et al. (2011)

Cowx and Van
Anrooy (2010)

Plag�anyi et al. (2013)

Equity Andalecio (2011); Davis and Wagner (2006); Fulton et al. (2007); Glaser
and Diele (2004); Mardle et al. (2004); Marshall (2007); Nunan (2013);
Pascoe et al. (2013a); Tobin et al. (2009)

Plag�anyi et al. (2013)

Maintain social capital Brooks (2010); Davis and Wagner (2006); Marshall (2007); Soma (2003);
Urquhart et al. (2011)

Ensure health and safety Coulthard (2012); Mardle et al. (2002); Nunan (2013); Soma (2003)
Conserve traditional activities,

culture and products
Chesson et al. (1999); Davis and Wagner (2006); Leung et al. (1998);
Tobin et al. (2009); Urquhart et al. (2011)

Cowx and
Van Anrooy (2010)

Plag�anyi et al. (2013)

Maintain or improve
recreational access

Leung et al. (1998); Mapstone et al. (2008) Leung et al. (1998);
Mapstone et al. (2008)

Maintain or enhance
resilience

Brooks (2010); Marshall (2007, 2010); Marshall and Marshall (2007);
Tobin et al. (2009); Urquhart et al. (2011)

Enhance quality of life Coulthard (2012); Lane (1989); Leung et al. (1998); Schirmer and
Casey (2005); Tobin et al. (2009)

Avoid social exclusion
(improve public perception)

Fulton et al. (2007); Symes and Phillipson (2009)

Minimise conflicts between
alternative users

Andalecio (2011); Davis and Wagner (2006); Fulton et al. (2007);
Leung et al. (1998); Mardle et al. (2002); Mardle et al. (2004);
Pascoe et al. (2009b)

Cowx and Van
Anrooy (2010)

Ensure food supply Chesson et al. (1999)
Ensure management stability Fulton et al. (2007)
Ensure management acceptability Andalecio (2011)
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symmetrical, such that if A against B has a preference of aAB ¼ 9,
then aBA ¼ 1/aAB ¼ 1/9. For each set of comparisons, a matrix of
scores can be developed, given by:

A ¼

2
664
a11 a12 ::: a1n
a21 a22 ::: a2n
::: ::: ::: :::
an1 an2 ::: ann

3
775 (1)

The scores are normalised by dividing through each element of
the matrix by the sum of the column j (i.e. summed over i, such that
aij ¼ aij=

P
i
aij), and the weight associated with each objective can

be estimated as the average of the normalised scores across the row
Fig. 1. Composition of the workshop participants. The smaller pie chart repre
i. That is, wi ¼
P
j
aij=n, where n is the number of objectives being

compared.
The pair-wise comparisons and analyses are undertaken at the

different levels of the hierarchy. That is, pair-wise comparison and
analyses are made at different levels of aggregation, and the weight
w[

i is estimated (the superscript [ indicating the level of the
objective in the hierarchy). The analysis within each level of ag-
gregation in the hierarchy is then undertaken, and the weights of
the individual objectives are determined by the product of their
initial weight estimate (i.e. when compared with the other objec-
tives that they are grouped with) multiplied by the weight of the
higher order aggregation (i.e. which is compared with other higher
order aggregations). This reduces the number of direct comparisons
sents the jurisdictional distribution of the managers and policy makers.



Fig. 2. Survey responses by jurisdiction, with the States represented in blue and the
Commonwealth (federal) management agencies in green. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web version of
this article.)
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that need to be made, as only objectives at the same level and
within the same broader objective need to be compared.

Preference weightings are highly subjective, and inconsistency
is a common problem facing AHP, particularly when decision
makers are confronted with many sets of comparisons (Bodin and
Gass, 2003). Respondents do not necessarily cross check their re-
sponses, and even if they do, ensuring a perfectly consistent set of
responses when many objectives are compared is difficult. The
discrete nature of the 1e9 scale can also contribute to inconsis-
tency, as a perfectly consistent response may require a fractional
preference score.

The degree of consistency in the results can be assessed using
the consistency index (CI), given by

CI ¼ lmax � n
n� 1

(2)

where lmax is the maximum eigenvalue of the matrix A (see
Equation (1)), given by lmax ¼ P

i

P
j
aijwi (Duke and Aull-Hyde,

2002). This is compared to a randomly generated value for an
n � nmatrix (Random Indicator or RI) to derive a consistency ratio,
CR, where CR¼CI/RI. Values of CR � 0.1 are generally considered
acceptable (Saaty, 1980), although higher measures are often
accepted in fisheries analyses (Himes, 2007).

Objective weightings represent individual preferences, whereas
policy development and fisheries management require a single set
of weightings that reflect the views of the main stakeholders con-
cerned. The level of group coherence indicates the degree to which
members of a given stakeholder group have similar or dissimilar
objective preferences. Zahir (1999a,b) developed a measure of
group coherence for use in AHP studies, given by

r ¼ 〈vi$vj〉 isj (3)

where vi and vj are vectors comprising the square root of the
objective weights of individuals i and j; � indicates the dot product of
the two vectors, and 〈〉 indicates the average of the set of dot prod-
ucts (Zahir,1999a). The coherencemeasure, r, represents the average
angle between the individual vectors (cosq ¼ ri,j ¼ vi�vj for a pair of
individuals), such that cos0� ¼ 1 implies identical preferences and
cos90� ¼ 0 implies orthogonal preferences. The closer the value is to
1, the greater the average agreement in opinion of the individuals.
While this has the appearance of a statistical measure, there is no
generally accepted critical value. Some authors have adopted 99%,
95% and 90% as critical measures (Mardle et al., 2004), while others
have developed other definitions of strong andweak coherencewith
wider intervals (Himes, 2007; Innes and Pascoe, 2010). Zahir (1999b)
suggests the consideration of the proportion of “extreme cases”
within a group, with extreme cases being those that have individual
coherence measures rij < (n þ 4)/(n þ 8), and n being the number of
objectives being examined. These effectively indicate substantial
differences of opinion between individuals within a group. Hence,
the proportion of comparisons between individuals that are
considered extreme is another indicator of group coherence.

2.3. AHP survey

An MS Excel spreadsheet that enabled immediate feedback to
participants on the implications of their preferences to particular
objectiveweights and also their level of consistency was developed.
The feedback build into the spreadsheet enabled managers to re-
assess their preferences if problems of inconsistency become
apparent or if the resultant weightings were not as anticipated. An
example of one sheet of the interactive survey instrument is given
in Figure S1 in the supplementary material.
The survey was sent to all Australian State and Commonwealth
agencies with a responsibility for fisheries management or policy.
Within Australia, some fisheries are managed by States, and others
by the Commonwealth government, meaning there are many
different fisheries jurisdictions. Individuals attending theworkshop
were appointed as initial contact points, who then distributed the
survey to others in their agency with management responsibilities.
Other stakeholder groups (e.g. fishers, conservation groups and
community groups) were not included in the survey as the aimwas
to assess managers' perceptions of the relative importance of the
alternative objectives. Potentially, other stakeholders could be
included in the analysis as has been done in other studies (Innes
and Pascoe, 2010; Pascoe et al., 2013a). Who to include in the
study was discussed at the stakeholder workshop, where the de-
cision to limit it to managers e at least in the first instance e was
made on the basis that theywere responsible for implementing and
achieving these objectives on behalf of the broader community.

In total, 78 individuals completed the AHP survey (Fig. 2). In-
dividual responses were received from all states except New South
Wales, which sent a single combined response representing ten
individuals.

Several of the agencies requested that their results not be
identified separately. The results were therefore grouped into
southern states (New South Wales, Victoria, Tasmania, South
Australia and Western Australia), northern states (Queensland,
Northern Territory) and Commonwealth agencies (Department of
Agriculture, Forestry and Fisheries, Australian Fisheries Manage-
ment Authority and Great Barrier Reef Marine Park Authority). The
southern states have fisheries mostly based on temperate species
while the northern states are dominated by fisheries that harvest
tropical species. While Western Australia has both temperate and
tropical fisheries, the greatest value fisheries are temperate so it
was included in the southern states.

3. Results

3.1. Social objectives

From the workshops and subsequent feedback based discus-
sions with participants, 20 objectives were identified that can be
grouped into outcomes affecting three separate communities
(Table 2). The first community involved those actively engaged in
fishing, either commercially, recreationally or as charter operations,
and were collectively considered as “industry”. The second com-
munity involved indigenous groups that had a traditional or cul-
tural involvement with fishing. Commercial indigenous fishers
were considered to form part of the first group. The third



Table 2
Social objectives for fisheries management identified through the workshops.

Commercial, recreational and charter communities
1.1 Provide flexible opportunities to ensure fishers can maintain or enhance

their livelihood
1.2 Maximise cultural, recreational and lifestyle benefits (including health

benefits) of fishing
1.3 Ensure appropriate mechanisms exist for fisher involvement in

development of management advice
1.4 Improve the skills of fishers and fisheries managers participating in

management advisory processes
1.5 Stakeholders have a high level of trust in the management of fisheries
1.6 Maximise stewardship of fisheries resources
1.7 Ensure transparency of decision making process by management bodies
1.8 Ensure equitable treatment and access for fishers
1.9 Ensuring access to adequate infrastructure
Indigenous communities
2.1 Maintenance of cultural and heritage values related to fishing activities in

indigenous communities
2.2 Ensure provision of access to ‘sea country’ to enable continuation of

traditional activities
2.3 Ensure appropriate consultation of Indigenous people
2.4 Ensure open and transparent communication
2.5 Develop economic opportunities
2.6 Ensure collaborative inputs by Aboriginal communities
Regional and associated communities
3.1 Positively influence fisheries related socioeconomic benefits for regional

communities
3.2 Facilitate and support the cohesion and connectedness of fishers with their

regional communities through fisheries management
3.3 Maximise community trust in fisheries agencies to manage fisheries
3.4 Ensure fisheries management contributes to themaintenance of cultural and

heritage values related to fishing activities
3.5 Facilitate capacity building for communitymembers to enhance stewardship

of fisheries resources

Table 3
Average relative importance (i.e. weight) of the different objectives expressed as a
percentage (total equals 100%).

Objective
number

Short
description

Southern
states

Northern
states

Commonwealth
fisheries

National
average

Commercial, Recreational and Charter communities
1.1 Flexibility 10.0% 7.2% 8.8% 9.2%
1.2 Cultural,

lifestyle
benefits

6.9% 9.4% 5.9% 7.1%

1.3 Fisher
involvement

5.3% 3.5% 5.5% 5.0%

1.4 Fisher skills 2.5% 2.5% 2.8% 2.6%
1.5 Trust

management
4.0% 4.0% 3.4% 3.9%

1.6 Stewardship 3.7% 3.4% 4.9% 3.9%
1.7 Transparency 6.0% 4.7% 4.2% 5.3%
1.8 Equity 12.0% 6.7% 7.4% 9.9%
1.9 Infrastructure 8.7% 11.7% 9.6% 9.5%
Indigenous communities
2.1 Cultural/

heritage
values

2.5% 3.5% 3.1% 2.8%

2.2 Access to
sea-country

3.0% 3.0% 3.5% 3.1%

2.3 Consultation 2.5% 3.6% 4.7% 3.3%
2.4 Transparency 2.2% 3.0% 3.2% 2.6%
2.5 Economic

opportunities
2.8% 4.7% 3.1% 3.2%

2.6 Collaborative
input

2.8% 4.7% 3.1% 3.2%

Regional and associated communities
3.1 Fisheries

benefits
13.2% 11.4% 11.0% 12.4%

3.2 Cohesion/
connectedness

4.9% 6.2% 6.2% 5.5%

3.3 Community
trust

3.6% 2.4% 3.1% 3.2%

3.4 Cultural/
heritage
values

1.3% 1.3% 3.0% 1.7%

3.5 Stewardship 2.1% 3.1% 3.7% 2.7%
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community involved those not directly involved in fishing, but
affected by fishing through interactions with fishers and their
families (e.g. coastal communities) or economically linked to the
fishing industry (e.g. suppliers of bait, processors, retailers etc.).

Additional objectives relating to the provision of timely infor-
mation to each community group were also proposed, but as these
objectives related to actions rather than outcomes were not
considered in the AHP analysis.

3.2. Objective priorities

A hierarchy was developed for the purposes of the AHP analysis
with the communities at the highest level, and individual
Fig. 3. Social objec
objectives at the lowest level (Fig. 3). The average relative impor-
tance of the individual objectives by broad jurisdiction are provided
in Table 3, while the distributions around these priorities are
illustrated in Figs. 4 and 5. Community level priorities are derived
as the sum of the weights of the constituent individual objectives.
From these figures, there is considerable variability in the relative
importance given to each objective even within jurisdictions.
tive hierarchy.



Fig. 4. Distributions of weights at the individual objective level.

Fig. 5. Distributions of objective weights at the general community level.
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Fig. 6. Composition of more homogeneous clusters.

Table 5
Community level weights and weights of top three objectives by cluster group.

Cluster

1 2 3 4 5 6

Commercial, recreational and
charter communities

51% 69% 40% 68% 30% 69%

1.1 Provide flexible opportunities to
ensure fishers can maintain or
enhance their livelihood

10% 23%

1.2 Maximise cultural, recreational and
lifestyle benefits (including health
benefits) of fishing

37%

1.7 Ensure transparency of decision
making process by management bodies

6%

1.8 Ensure equitable treatment and 7% 19%
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However, certain objectives were consistently considered relatively
more important than others. These included objective 3.1: posi-
tively influencing fisheries related socio-economic benefits for
regional communities; objective 1.9: ensuring access to adequate
infrastructure; and objective 1.8: Ensuring equitable treatment and
access for fishers. In the southern states, objective 1.1: providing
flexible opportunities to ensure fishers can maintain or enhance
their livelihood was also considered important. At the broader
community level (Fig. 5), objectives relating to the industry were
consistently considered more important than objectives relating to
the other two communities (i.e. regional and associated commu-
nities and indigenous communities).

The level of group coherence is given in Table 4. This indicates
the degree to which members of a given stakeholder group have
similar or dissimilar objective preferences. At the lower level (i.e.
the individual objectives), there was generally low coherence in
each jurisdiction (Table 4), with nearly half of the individuals sur-
veyed being considered to have extremely different objective
preferences. However, at the community level, coherence was
substantially greater, indicating a fairly uniform view as to inwhich
sectors social objectives are most important to achieve.

Given the wide variability in priorities for the different objec-
tives and the general low level of coherence, hierarchical cluster
analysis was applied to determine if more homogeneous groups in
terms of objective preferences could be determined. Six separate
clusters were identified (Fig. 6, see also Figure S2 in the
supplementary information). The constituency of each group con-
sisted of individuals across awide range of jurisdictions. The largest
cluster (Cluster 1) was fairly equally distributed between the three
jurisdiction groups, with the second largest cluster (Cluster 2)
dominated by the southern states and the third largest cluster
(Cluster 3) dominated by the northern states.

The average weights for each objective within each cluster were
derived (Table 5). For simplicity, only the community level objective
weights (i.e. aggregated over the individual weights relating to each
community), and the top three individual objective weights are
presented in Table 5. The clusters show distinctly differing prefer-
ences regarding the social objectives that should be prioritised in
fisheries management. Cluster 1 distribute their social objectives
preferences somewhat more evenly between commercial sectors
and the other two communities, suggesting a belief that fisheries
should be managed to achieve outcomes for broader communities
and indigenous communities as well as for thosewho fish. Cluster 3
e dominated by the northern states (Fig. 5) e prioritises social
benefits for indigenous communities above the other two com-
munities. Indigenous communities are more predominant in the
northern states and hence are likely to have greater interactions
with commercial fisheries and fisheries managers, so greater
consideration is given to their social needs. Cluster 5 e dominated
by southern state individuals e prioritised managing fisheries for
social benefit to regional and associated communities above the
Table 4
Coherency scores.

Individual
objective level

Community level

Scorea Extremeb Scorea Extremeb

Southern States 88% 26% 96% 0%
Northern States 86% 43% 95% 0%
Commonwealth fisheries 80% 66% 93% 0%
National average 85% 46% 95% 0%

a Measure of group coherency out of 100 (%).
b Percentage of individuals within a group that are substantially different from

the group average.
other two. Clusters 2, 4 and 6 prioritise managing fisheries to
benefit fishers (commercial, recreational and charter), but differ in
the types of benefits that should be managed for within the com-
mercial, recreational and charter communities. Cluster 2 prioritises
flexibility and equal opportunity; cluster 4 prioritises flexibility and
access to infrastructure; and cluster 6 e dominated by northern
state individualse onmaximising cultural recreational and lifestyle
benefits. For cluster 2 e dominated by the southern states e ob-
jectives relating to the industry community dominate, both in ab-
solute terms and in terms of including all three top individual
objectives.

4. Discussion

The lack of explicit social (or other) objectives has several con-
sequences for fisheries policy making and implementation. There is
access for fishers
1.9 Ensuring access to adequate

infrastructure
10% 9% 10% 12% 11%

Indigenous communities 21% 13% 44% 10% 9% 14%
2.1 Maintenance of cultural and

heritage values related to fishing
activities in indigenous communities

9%

2.5 Develop economic opportunities 8%
Regional and associated communities 28% 18% 16% 22% 61% 17%
3.1 Positively influence fisheries related

socioeconomic benefits for regional
communities

11% 10% 43% 9%

3.2 Facilitate and support the cohesion
and connectedness of fishers with
their regional communities through
fisheries management

8%
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increasing evidence that fisher compliance is directly linked to
perceptions of legitimacy of management policies (Hatcher et al.,
2000; Viteri and Ch�avez, 2007), while fisher community resil-
ience has also been linked to policy perceptions (Marshall, 2007).
Awareness of management objectives was found to be a key factor
in reducing non-compliance in at least one fishery (Bose and Crees-
Morris, 2009).

A clear set of objectives are important for reasons other than
enhancing compliance. Assessment of fisheries management per-
formance requires benchmarks against which the outcomes of
management can be assessed. Many apparent failures of fisheries
management may rather be considered success if the implicit ob-
jectives also driving policy making were more explicit (Hilborn,
2007). The increasing emphasis on co-management and devolu-
tion of greater responsibility to industry also requires explicit ob-
jectives to be stated, as bounds within which industry can operate
need to be clearly defined (Symes and Hoefnagel, 2010).

The results of this study are a first step in allowing social ob-
jectives to be more explicit for Australian fisheries management.
Identification of which objectives are the most important allows
greater transparency in policy development. As with themajority of
studies that have applied social objectives in fisheries multi-
objective analysis (Table 1), the key objectives identified from the
survey of managers involved ensuring flexibility to enhance fisher
livelihood, equity, and enhancing local communities. The exclusion
of employment as a social objective was unexpected, as maintain-
ing or increasing employment has previously been the most com-
mon social (or at least socioeconomic) objective in many multi-
objective analyses of fisheries management systems (see Table 1),
and was the only social objective considered in a triple bottom line
analysis of all Australian industries (Foran et al., 2005). The main
arguments raised by workshop participants in favour of excluding
employment as a social objective included that maintaining
employment was not seen as their responsibility; and that they
could not influence regional employment as they had no direct
influence over how many people fishers indirectly employed,
where processors are located or howmany people these associated
businesses employed. Some also considered that employment was
more relevant as an economic consideration rather than a social
consideration. While employment may not have been considered
as a social objective per se, it may still represent an implicit indi-
cator for other, more relevant social objectives, particularly those
involving maintaining associated communities or maintaining
cultural and traditional activities (Brookfield et al., 2005).

The development of the social objectives was based on identi-
fying the groups that were most likely to be affected by manage-
ment (i.e. the “communities”), and deriving objectives for each of
these communities. However, these objectives may also be reclas-
sified ex post, and an advantage of the AHP process is that weights
for these alternative classifications can be derived readily through
aggregation of their component objectives. For example, the list of
social objectives (Table 2) can be classified into four general groups
of maintaining and enhancing (1) social capital (e.g. 1.3; 1.4, 1.5, 1.6;
1.7; 2.3; 2.4; 2.6; 3.2; 3.3; 3.5); (2) cultural values (e.g. 1.2; 2.1; 3.4);
(3) access to the resources (e.g. 1.1, 1.8, 2.2); and (3) development
(and infrastructure) (e.g. 1.9, 2.5, 3.1); with respective weightings of
0.412, 0.116, 0.222 and 0.250. This provides and alternative means
to assess the objectives which may be more comparable with the
broader literature on social objectives of fisheries management,
while still maintaining an operational or functional list of objectives
and priorities for fisheries managers.

The analysis highlights two key challenges for the inclusion of
social objectives into fisheries management and policy formulation.
Firstly, social objectives are often more multidimensional than
economic or environmental objectives. Economic considerations
focus on the fishing fleet (and its economic viability), and poten-
tially the local community, although these are often considered
social benefits and can therefore also be a social objective. While
there is still some debate as to what constitutes maximum eco-
nomic yield (Christensen, 2010; Grafton et al., 2012, 2010; Pascoe
et al., 2013b; Wang and Wang, 2012), achieving it is a well
defined e and often singular e economic objective. Similarly, the
range of environmental objectives is often limited to the sustain-
ability of key target species, as well as limited to the amount of
associated bycatch and other environmental impacts. In contrast,
social objectives need to consider welfare of the main users or the
resource, whether for commercial, recreational or traditional and
cultural reasons, as well as welfare of the broader communities not
directly involved in fishing but affected by fisheries management
nevertheless. This welfare is affected by not only the level of re-
strictions imposed (catch or effort), but also how they are imposed,
and the opportunities that are afforded to them elsewhere (both
within fishing and outside fishing).

The second key challenge is that e even if a set of objectives can
be developed and agreed upon as in this study e the relative
importance placed on these by managers can vary substantially.
The high degree of variability in the objective weights of different
managers could reflect the lack of experience in the area. Most
managers have previously had to give little consideration to social
objectives. Other studies comparing social objectives to economic
and environmental objectives have generally found that social
objectives overall obtain a relatively low priority (e.g. Pascoe et al.,
2013a; Wattage and Mardle, 2005). When presented with a set of
specific objectives for the survey, they did not have the advantage
of previous discussions bywhich they could consolidate their views
on priorities for social objectives. This may have also influenced the
relatively high importance given to the industry community, as
managers are more familiar with objectives relating to this group.

However, lack of experience is unlikely to be themain reason for
the observed variance in objective weights. In reality, this variance
is highlighting that fisheries managers are likely to view differently
social objectives depending upon the individual circumstances of
different regions and communities. This is evidence in some of the
locational differences observed: fisheries managers who worked in
regions where there is high indigenous involvement were far more
likely to prioritise managing fisheries for the benefit of indigenous
communities compared to those where there is limited involve-
ment of indigenous people in fishing activities. More subtle vari-
ances could not be identified using our methodology, but are likely
to exist.

This again reinforces the complexity of identifying social ob-
jectives, which are often highly context specific evenwhen stated at
the level of an overall objective. This makes extrapolating these
objective preferences to other countries problematic: although the
main set of objectives may be more broadly applicable, their rele-
vance and importance in different fisheries is like to vary sub-
stantially. Economic and environmental objectives, in contrast, can
often be described in generic forms that apply across multiple ju-
risdictions despite there being substantial differentiation in the
actions needed to achieve them in each individual fisheries context.
This complexity helps explain why consideration of social objec-
tives is often restricted to relatively broad, nonspecific statements
in current fisheries management. It suggests a critical need for in-
dividual fisheries to carefully consider what their social objectives
are before attempting to put in place social monitoring and eval-
uation programs. Unless this is done, there is a high risk that
managers may focus on social outcomes that are not the highest
priorities for their fishery. Managers considering more active
consideration and monitoring of social outcomes of their fisheries
management should first carefully identify e ideally in close
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consultation with their fishery's stakeholders e the desired social
outcomes to be achieved. This process may be time consuming but
can result in a clearer articulation of social objectives that can
genuinely guide management action, in contrast to current vague
specifications which provide little to no direction for managers on
the actions they should take to maximise social benefit from their
management actions.

5. Conclusions

A key outcome of this study is that it has started Australian
fisheries managers thinking in terms of explicit social objectives
and outcomes e what they can influence and which factors are
most important. Mangers in other countries can learn from these
experiences, and follow a similar process to derive relevant objec-
tives and weights for their own fisheries. Deriving importance
weights provides feedback onwhat others are thinking, particularly
in terms of identifying objectives that are of key importance to key
groups of people. Increasing the transparency of current viewpoints
will allow similarities to be consolidated into policy, and differ-
ences to be explored and debated. If social objectives are to be in-
tegrated explicitly into fisheries management in Australia or
elsewhere, then such debates are essential.
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