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1.0 Executive summary

The Department of Fisheries Western Australia is responsible for managing Western Australia’s
fishery resources in a way that is consistent with the principles of Ecologically Sustainable
Development (ESD). Implementing these principles in a practical manner for fisheries has
involved the development of a new management approach that is termed Ecosystems Based
Fisheries Management (EBFM). This process incorporates social and economic factors into
the management process along with biological and environmental considerations, at both the
Fisheries and regional levels.

To date, minimal work has been done to address social and economic factors in accordance
with EBFM. This is primarily due to a lack of understanding regarding the information needs,
their relative importance and the methods that can be used to address these information needs.
The aim of this paper is to identify methods that can be used to collect and analyse social and
economic information for EBFM.

Accordingly, the current paper outlines a variety of evaluation methods that can be used to
assess the social and economic benefits that are generated from fishery resources. The report
first provides some background information regarding social and economic assessments before
outlining the available alternatives for ‘economic evaluation methods’ and ‘social evaluation
methods’. Examples of use in the literature are provided.

The economic evaluation methods define the focus of economic evaluations — that being the
concept of net economic benefits. Market based evaluations (for resource use when prices
are observable), non-market based evaluations (where resource use does not operate within a
market) and other non-specific economic methods are then outlined.

The social evaluation methods section provides a broad background on social science
approaches, their methods and limitations. Different approaches to social evaluations are then
described, with a focus on three levels:

» Conceptual frameworks commonly used for social evaluation;
+ Common types of information, and how they are typically collected and analysed; and

» Examples of the use of different data collection and analysis methods in previous social
evaluation studies in the fisheries sector.

By using the methods outlined in the report, fishery researchers and managers can access the
information needed to incorporate social and economic factors into fishery management decision-
making. However, to identify the social and economic information and/or evaluation needs
and determine how such information will guide policy making, clearly defined and consistent
policy objectives are required. Developing such social and economic policy objectives for the
management of Western Australia’s fisheries should be a focus of future research.
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2.0 Introduction

Western Australia’s fishery resources are a source of social and economic benefits for the
state. These benefits are enjoyed by a number of different stakeholders including commercial
fishers, recreational fishers, indigenous fishers, aquaculturists and conservationists as well
as the general public. The Department of Fisheries Western Australia is responsible for the
management of these fishery resources consistent with the principles of ecologically sustainable
development (ESD). Implementing these principles in a practical manner for fisheries has
involved the development of a new management approach that is termed Ecosystem Based
Fisheries Management (EBFM). This process incorporates social and economic factors into the
management process along with biological and environmental considerations.

This paper outlines various evaluation methods that can be used to assess the social and
economic benefits generated from fishery resources. By using the methods outlined here,
fishery researchers and managers will be able to incorporate social and economic factors into
fishery management decision-making.

The structure of the paper is as follows. First, a brief outline of Western Australian fisheries
management, including the EBFM process is provided. Secondly, a description of economic
and social evaluation methods is provided together with relevant examples from the published
literature. For each method discussed, a summary of its relevance, usefulness, data requirements
and relative cost is provided.

2.1 Fisheries management in Western Australia

The Department of Fisheries Western Australia is responsible for the management of the State’s
fishery resources and pearling industry. The Department has the objective to;

“conserve, develop and share the fish resources of the State for the benefit of present and
future generations’ (Fish Resources Management Act 1994).

In accordance with this objective, the Department is committed to the principles of ecologically
sustainable development (ESD) using an ecosystem based fisheries management approach.
This approach requires fisheries management that addresses the human impacts on target and
bycatch species, the broader ecosystem and the economic and social benefits that arise from
the use of fishery resources.

Ecosystem Based Fisheries Management

Ecologically Sustainable Development is now accepted as the foundation for natural resource
management in Australia. This concept covers all the ecological impacts of an activity along
with the social and economic outcomes that they generate. Implementing these ESD principles
has involved the development of a new ecosystem-based management approach, which can be
termed Ecosystem Based Fisheries Management (EBFM).

To identify the issues, EBFM has been divided into 3 main categories:
* Contributions to environmental wellbeing;
* Contributions to human wellbeing; and

* Governance or ability to achieve.
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These categories are further divided and subdivided into more specific components using a tree
structure (Figure 1) (Fletcher et al. 2002). This is referred to as a ‘component tree’ and each
category is tailored to suit the region or ecosystem in which reporting is being applied.

The risk of change to each ‘component’ as a result of environmental, human or ecological
impacts is assessed through an established risk assessment process. The risk for each component
is assessed using pre-specified ‘consequence’ levels as well as an assessment of ‘likelihood’ to
arrive at a category of risk. If the risk for a particular component is ‘low’ there are no specific
management responses required. If the risk is determined to be ‘medium,’ specific management
and or monitoring is required. If the risk category is ‘high,” the management activities need to
be increased (taken from ‘Implementing an Ecosystems-Based Approach for fisheries and the
Marine Environment.” ESD Subprogram, Fletcher 2002)

While this framework effectively identifies components that are relevant to ESD, there have
been difficulties associated with the identification of which indicators and assessment methods
are most relevant to addressing the social and economic components of ESD for fisheries.
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The need to incorporate the types of social and economic information shown in Figure 1 into
decisions made by the Department of Fisheries WA is evident in the Department’s management
objectives and its commitment to ESD and EBFM. However, the question of how to incorporate
such social and economic information into decision-making can only be determined once a set
of clearly defined social and economic policy objectives have been set.

The current paper aims to contribute to the development of EBFM in Western Australia by
outlining the various methods available to undertake social and economic evaluations of
fisheries. The use of such methods will allow the collection of social and economic information
relevant to fishery policy decision-making. The relative merit of the different types of
information that can be gathered and consequently, the different types of methods available,
ultimately depend on what policy objectives are put in place.

2.1.1 Social and Economic Implications Associated with
Implementing EBFM

The Western Australian Marine Science Institution (WAMSI) is providing the funding to
further develop methods for the implementation of EBFM . In addition to the need to better
understand the social and economic considerations accounted for under EBFM, there is a gap
in the knowledge of how to formally encompass social and economic sustainability in the
fisheries management context.

This paper aims to review the methods for completing social and economic assessments for
use in EBFM. Qualitative and quantitative evaluation methods will be identified to assist
the development of analytical frameworks and strategies that can form the basis for fisheries
policy in Western Australia. Methods that are applicable for use with either small or large data
sets will be discussed. In addition, an assessment of the strengths and weaknesses of each
method will be undertaken to provide guidance with regard to the circumstances in which they
should be employed.

2.2 Social and economic evaluation methods

2.2.1 Background

Both social and economic evaluations may involve the analysis of the benefits and costs that
are derived by an entity (individual, group or community) from a given resource.

Economic evaluations focus on ‘net economic benefits’, which describe benefits through the
use of prices and markets. This allows a relatively straightforward approach to the measurement
and comparison of benefits across uses.

Social evaluations, tend to focus on a broader definition of benefits and costs that an entity
derives from a given activity or resource. Often, the benefits or costs to society that are dealt
with in social evaluations are not captured in market-based information (as used in economic
evaluations). The large number of factors that can be dealt with in social evaluations means
that such evaluations can focus on a variety of issues and produce multiple outputs. In addition,
the breadth of social evaluations means they can be undertaken using both qualitative and
quantitative methods.

In what follows, an outline of the characteristics and methods of each evaluation type is
provided. First, data collection methods than can be used for both social and economic
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evaluations are briefly discussed. Then, the aim of each evaluation type is further defined
and the data analysis methods than can be used are listed and discussed with reference to
relevant literature. Economic evaluation methods are discussed initially, followed by social
evaluation methods.

2.2.2 Data collection methods (for social and economic evaluations)

The choice of data collection method is an important consideration when undertaking any
social or economic evaluation. Before selecting which data collection and analysis methods are
most appropriate, a range of contextual information is therefore needed, particularly:

» Agreed goals for the data collection and analysis — what is the purpose of the research?
What information is needed about social or economic impacts or issues? This may
require fisheries managers, fishers or policy makers to set clear social, and economic and
management objectives for each situation, which can then be used to drive the identification
of data needs, data collection and analysis methods;

* Planned use of the data by fisheries managers, fishers or policy makers. This enables
identification of which data collection and analysis methods will best meet the needs of data
users;

» Review of the available data and the accessible resources for obtaining existing data and/or
collecting new data.

A brief outline of data collection methods is provided below taken from Schirmer and Casey
(2005, pp. 36-42) who provide an overview of social data collection methods.

Secondary data and information

There will often be data and information already available that is relevant to the required
evaluation. Schirmer and Casey (2005) identify previous research reports, government
documents, industry documents and media reports as possible sources of qualitative secondary
information. Likewise, there are a variety of sources of quantitative data. A number of Australian
government agencies perform social and economic data collection, the outputs of which are
freely available. For example, the Census of Population and Housing data available from the
Australian Bureau of Statistics have a variety of social and economic data!. Both qualitative and
quantitative data can also be obtained from previous research project publications (Schirmer
and Casey 2005).

Primary qualitative data

Primary qualitative data collection is a more costly option relative to the use of secondary
information given that the data collection process is more time and labour intensive. However,
it will be required if previous research relevant to the evaluation has not been performed
(Schirmer and Casey 2005).

Focus groups, workshops and interviews are a common means of obtaining primary qualitative
data from a representative sample of a given population. Both focus groups and workshops
involve stakeholders attending group forums to discuss issues and questions relating to the
research topic. Interviews with individual stakeholders are also a common means of collecting
primary qualitative data. These interviews often allow more detailed information to be collected

' Some Census of Population and Housing data are freely available; however accessing detailed information beyond simple
numbers employed in fishing requires special data orders from the ABS which are delivered on a fee basis.
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and also allow stakeholders to communicate information that they might not have been willing
to provide in a public forum. The information that can be collected via these methods can be
used as a means of scoping out relevant issues and are often used at the start of an evaluation
to guide the evaluation objectives and method (Schirmer and Casey 2005).

Primary quantitative data

Surveys of relevant stakeholder groups are the most common method used to collect
primary quantitative data. Surveys are particularly relevant to the performance of economic
evaluations where the collection of accurate numerical data is required. Data collection via
surveys generally involves a series of open- or close-ended questions that respondents are
required to address. Three types of surveys can be performed. In order of increasing cost and
decreasing accuracy they are; mail surveys (including via email), phone surveys, and face-
to-face survey interviews (Schirmer and Casey, 2005). Further information on the design
of social surveys, social data collection methods and examples of use are provided in the
discussion of social surveys.

Fisheries Research Contract Report [Western Australia] No. 21, 2009 7



3.0 Economic evaluation methods

3.1 Background

An optimum economic outcome is one where an allocation of resources (such as time, labour,
capital, fish stocks and so on) is associated with a maximisation of net economic benefits?, an
outcome also referred to as an efficient allocation of resources. Net economic benefits refer to
the difference between the economic benefits earned and the economic costs incurred from the
use of a resource. Total economic benefit refers to any benefit received from using a resource.
This can include the revenue earned from commercial harvesting of fish or the non-monetary
benefit associated with the recreational harvest of fish. Economic costs refer to any costs that
are incurred in order to earn such economic benefits. This may include the cost associated with
the use of inputs such as fuel and labour by a commercial fisher or the cost of recreational
fishing gear.

In accordance with the above, economic evaluations are generally concerned with net economic
benefits and economic efficiency. An economic evaluation might look at the current and/or
historical net economic benefits generated from the use of a fishery resource. Alternatively, an
economic evaluation might investigate the level of net economic benefits that could be earned
from the use of a fishery resource in the future or under different settings. In terms of economic
efficiency, an evaluation might determine a fishery’s optimum efficiency level and compare
previous performance against that level.

The relative ease with which net economic benefits can be valued varies according to the
form of net benefit being earned from the resource. For example, commercial users of fishery
resources operate within explicit markets with observable market prices. For example, the
market price commercial fishers pay for inputs (e.g. prices paid for fishing equipment or
the wages paid for labour) and the market price they receive for their output (catch) can be
observed. Net economic benefits can therefore be estimated as the revenue fishers receive for
their output minus the total costs of their inputs.

By definition, net economic benefits include not only those economic benefits generated
from the commercial use of a fish stock (commercial fishing, charter fishing and wild-harvest
aquaculture) but also the benefit derived by recreational users, non-extractive users (such as
divers) and vicarious users that may derive benefits associated with existence values, option
values and bequest values®. However, there are difficulties associated with valuing these non-
commercial benefits.

Non-commercial uses of fishery resources are generally not associated with easily observed
market prices and cost data. Non-commercial uses include activities such as recreational fishing
and non-extractive uses such as diving. Using recreational fishing as an example, there is no
readily observable market price that a recreational fisher must pay in order to go and fish. In
addition to such non-commercial uses, there can also be non-monetary net economic benefits
derived from non-use values. These include ‘existence values’, which are benefits gained from
knowing a resource exists, ‘option values’, associated with having the option to use a resource

2 Also commonly referred to as net economic value or net economic returns.

3 Existence values are associated with the benefit gained from simply knowing a resource exists. Bequest values
reflect the value of maintaining resources for future generations. Option values are the value that individuals
attach to having the option to use a resource in the future (Perman et al., 1999).
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in the future, and ‘bequest values’, associated with maintaining resources for future generations
(Perman et al., 1999).

To deal with these non-monetary benefits, economic researchers use ‘non-market valuation
methods’. These methods involve the use of techniques to fill the information gap created by
the absence of markets for non-commercial uses (and non-use values) of resources.

Two categories of non-market valuation methods exist (Blamey 2002). ‘Revealed preference
methods’ rely on the behaviour (or revealed preferences) of non-commercial uses of a resource
to value that resource or activity. ‘Stated preference methods’ require non-commercial users
of a resource to state their value or preferences in response to specially designed interview
questions. This latter category of non-market valuation, unlike the former, can also be used to
assess any non-use values associated with a resource.

The ability to value both non-market and market uses of fishery resources allows fishery
managers to make resource allocation decisions that maximise a fishery’s total net economic
benefits across all of its uses or sectors. To determine this allocation, the marginal net economic
benefit of an extra unit of a good or resource (such as a kilogram of fish in a fishery) amongst
all uses needs to be known. The resource can then be allocated to its most valued use. The
optimal allocation will occur where the marginal net economic benefit of an additional unit of
that resource becomes equal amongst all uses*.

Accordingly, the economic methods outlined in this section of the report can be used to:

» estimate or provide an indication of the marginal net economic benefit associated with
commercial and non-commercial uses of fishery resources;

« estimate the marginal net economic benefit associated with non-use values attached to
fishery resources (existence values, option values and bequest values);

» assess commercial sector (and vessel level) efficiency and productivity as an indicator of
economic performance (in terms of performance relative to economic optimum);

» determine an efficient allocation of resources where net economic benefits are maximised;
and

* assess sector/industry interdependencies within an economy.

It should be noted that the motive for undertaking such economic evaluations is that such
information is required for government to fulfil its role of managing fishery resources on behalf
of society. This role is the responsibility of government given the common property nature of
fishery resources - without government management, resource depletion and a classic ‘tragedy
of the commons’ outcome may result. Accordingly, governments should aim to manage fishery
resources so that they provide the optimal benefit to society — where the benefits are optimised
in both current and future periods.

The remainder of this section of the report consists of three sections. These include:
» economic evaluation methods for market based uses;
* economic evaluation methods for non-market based uses and values; and

» other non-specific economic evaluation methods.

4 The reader is referred to McLeod and Nicholls (2004a) for further explanation of benefit-cost analysis of
multi-sector fisheries.
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3.2 Economic evaluation methods for market based uses

The evaluation methods that follow can be used to evaluate the economic performance of
commercial uses of fishery resources where markets exist for the fishery output being produced
and the inputs being used to produce that output.

Market based economic valuation

Relevant to: Commercial sectors.

Output: Total net economic benefits and marginal net economic benefits in a commercial sector.
Usefulness: Indicator of economic performance. The data collected can also be used to
undertake other economic valuations and to determine the parameters of bioeconomic models.
Data: Revenue and cost data. Access to data depends on industry cooperation.

Time/cost: Medium-high given large data requirements.

\Yhat is it?

A market economic valuation of a commercial fishing sector estimates the total net economic
benefits generated from the use of a fishery resource by the commercial sector in a given time
period. Vieira and Hohnen (2007, pg. 35) define the net economic benefits to a commercial
fishing sector as ‘the long run profits from a fishery after all costs have been met, including
fuel, crew costs, repairs, the opportunity cost of family and owner labour, fishery management
costs, depreciation and the opportunity cost of capital’. While this definition captures the net
economic benefits to producers (fishers) in a commercial sector it does not capture the benefits
to consumers of commercially caught fish. An all-encompassing definition is provided by
McLeod and Nicholls (2004a, pg. vi) who state that the appropriate economic values to be
considered include:

* the benefit enjoyed by seafood consumers or recreational fishers in excess of what was
sacrificed to buy or catch fish, and

» the benefits enjoyed by commercial fishermen, and fish wholesalers, distributors and
retailers in excess of what was sacrificed to catch and supply fish to consumers’.

Estimates of net economic benefits only provide an indicator of a fishery’s previous economic
performance as such estimates do not reveal how the fishery performed relative to its potential
where net economic benefits have been maximised, a point commonly referred to as maximum
economic yield (MEY). Estimation of MEY requires the construction of a bioeconomic model
(as described in the bioeconomic modelling section). Estimates of net economic benefits
are therefore most informative when analysed within a time series. Where net economic
benefits over a period of time are close to zero or negative it is likely that management of
that commercial fishery could be improved. Where net economic benefits are positive and
increasing over a period of time, a commercial fishery may be moving towards MEY (Vieira
and Hohnen, 2007).

Market economic evaluations may also be used to estimate market supply and demand curves to
calculate the marginal net economic benefits to the commercial sector. The marginal net economic
benefit can be defined as the additional net economic benefit that arises from harvesting the final
(or marginal) unit of fish. Such information is relevant to resource allocation decisions between
sectors (e.g. commercial and recreational sectors). For instance, where the use of a resource by
one sector has higher marginal net economic benefits relative to another sector, then the sector
with the lower benefit should be allocated a larger proportion of the resource until the benefits
are equal (see McLeod and Nicholls (2004a) for a more detailed explanation).
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How is it done?

The estimation of total net economic benefits to producers in a commercial sector requires
revenue and cost data for individual commercial vessels; normally obtained from the financial
statements of operators in surveys. The collection of such information can be costly and time
consuming. For the calculation of fishery revenue, total fishery catch and individual fish prices
can be multiplied together. Alternatively, total revenue received from the sale of landed fish can
be taken directly from the financial statements of operators. For the estimation of economic
costs, vessel operating costs are required. Such costs include the costs of fuel, labour, repairs,
maintenance, administration and bait. Also required are estimates of the value of capital invested
in the fishery including the value of boats, boat fittings, shore based structures and licences.
These latter values must be obtained by questioning a vessel’s owner given that relevant data
is not contained in the financial statements of fishers (Vieira and Hohnen, 2007).

The definition of costs for the calculation of net economic benefits differs from the definition
of accounting costs. Total economic costs include what are known as ‘opportunity costs’. The
opportunity cost associated with an input (labour, capital, land and so on) can be defined as
‘the value of the most highly valued forgone alternative’ (Katz and Rosen, 1998, pg. 3). Put
simply it is the value of what could have been earned from an input had it been used elsewhere.
To exemplify, a commercial fishery operator might own a boat that has a market value of
$1,000,000. Rather than investing that $1,000,000 into the operation of the boat in a fishery
to earn a return from the fishery, the next best alternative might be a long-term bank deposit
which earns a 7 per cent return. Therefore, the owner of the vessel could sell their boat and
earn a return of $70,000 (7% * $1,000,000) from their investment. This return of $70,000 is
the opportunity cost of capital.

For inputs obtained from an efficiently operating market, the prices paid by operators should
represent their economic opportunity cost. For ease of estimation, markets are generally
assumed to be efficient and market prices are therefore assumed to represent the opportunity
cost for a number of inputs, such as fuel, gear, repairs and maintenance (Holland, 2002).
However, some costs may require special treatment. The economic cost of labour, for instance,
may not be accurately represented in the financial statements of the operator. For example,
workers that are family members may be paid less. Additionally, vessel owners may perform
an unpaid role on the vessel. Under such circumstances a value for the opportunity cost of
labour must be imputed. A minimum wage or a calculated average wage for the fishery can be
used. Alternatively, operators can be directly asked how much they would need to pay someone
else to perform the task in question (Vieira and Hohnen, 2007) or what they could earn in
alternative employment.

Determining the economic cost of capital is also difficult. The opportunity cost of capital can be
based on an estimate of the market value of the vessel by the owner or by using a depreciated
value of capital. Depreciation (the cost associated with the wear and tear of capital items), as
reported in operator’s financial statements, may inaccurately reflect the true economic cost
of depreciation. Accounting for the impact of capital repairs and maintenance on both the
opportunity cost of capital and depreciation can also be difficult.

While the above approach allows the estimation of total net economic benefits to a commercial
sector, an approach more relevant to estimating marginal net economic benefits is to derive a
supply curve for a commercial sector’s supply of fish to market. The supply curve essentially
represents the willingness to accept compensation of all fishing businesses that supply their
fish catch to market. Producer surplus can be estimated from a derived supply curve for a given
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period and is defined as the total revenue received by all firms in a sector minus the economic
cost of supplying a given level of output (or fish) and is equivalent to total net economic
benefits (Box 1). The advantage associated with estimating a supply curve is that marginal
net economic benefits can be estimated by deriving the change in producer surplus that results
from an incremental change in quantity supplied.

Similarly, to incorporate the net economic benefits to consumers that benefit from the
commercial use of a fishery resource, a market demand curve for a fishery’s product must
be estimated. From this curve, consumer surplus (which is equivalent to the net economic
benefits that accrues to consumers of fishery products) can be estimated (Box 1). By estimating
consumer surplus, in addition to the net economic benefits earned by producers (or producer
surplus), this approach more accurately captures the full economic benefits to society from the
commercial use of a fishery resource. However, the data requirements to estimate a market
demand curve are significant and require fish price and sales data be collected from relevant
fish processors and retailers. The reader is referred to McLeod and Nicholls (2004a) for a
further explanation of estimating net economic benefits for a commercial sector using supply
and demand curves.

It should be noted that if producers in a commercial sector export most of their product,
consumer surplus should be excluded from an evaluation as the majority of consumption
benefits are received by foreign consumers (McLeod and Nicholls 2004a). Similarly, evaluation
of consumer surplus may be less important if the demand curve associated with the fishery
product is flat. This means that a number of close substitutes exist for the given product so that
prices for that product are the same for all levels of quantity demanded. Accordingly, changes
to the quantity of fish consumed won’t result in changes in consumer surplus. Therefore, it may
be appropriate to ignore consumer surplus.

Limitations and issues

A number of issues are commonly encountered when gathering commercial data for any market
economic valuation. For boats that operate in multiple fisheries, the apportioning of revenues
and costs to the fishery being evaluated may be difficult. It may also be difficult to obtain
accurate data for boats operating within a large and vertically integrated business structure. For
example, some firms may include multiple fishing vessels, undertake their own fish processing
or retail and exporting activities. McLeod and Nicholls (2004b, 2004c, 2004d) note that the
confidential nature of the data required can limit cooperation amongst fishery operators and
fish retailers to supply the required information. They suggest that researchers should attempt
to build a rapport with commercial operators and gain their confidence to address such issues
through pre-survey meetings and workshops with operators. A second problem noted by
McLeod and Nicholls (2004b, 2004c, 2004d) is that many commercial fisheries consist of a
small number of operators. As a result, sample data sets may be too small in size so that the
confidentiality of each respondent’s information may not be adequately protected.
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Box 1. Explanation of demand, supply, consumer surplus and producer surplus.

A DEMAND 4 SUPPLY
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the demand diagram shows demand curve D1. It shows how the quantity demanded of a
given product decreases as price increases given consumer’s willingness to pay for that
product. In the diagram, qD1 is the quantity of demand that will prevail under price p1. Price
depends on where the supply curve (as shown in the supply diagram) intersects the demand
curve. Overlaying demand curve D1 with supply curve S1 will give a price of pl.

Consumer surplus is the total value or benefit to consumers associated with the quantity
of product being consumed less the total amount spent by consumers to obtain the
product. This is represented by the area beneath a demand curve and above the prevailing
price (pl). Therefore, for demand curve D1, consumer surplus is triangle ‘a’ while total
consumer expenditure is represented by square ‘c’ plus triangle ‘d’.

Supply

The supply graph shows a supply curve S1, the prevailing price pl and the quantity that
will be supplied by producers under the prevailing price as qS1. It shows how quantity
supplied by producers increases with price according to producers’ willingness to accept
compensation (or payment) for their output.

Producer surplus is equivalent to the total revenue received by firms for their output
(quantity multiplied by price as shown by rectangle ‘f+g’) less the economic cost (or
resource cost) of producing that quantity of output (triangle ‘g’). In the supply diagram,
producer surplus is therefore the area above the supply curve and below the prevailing
price (pl) represented by triangle ‘f’.

For a more thorough explanation of these concepts as they apply to fisheries the reader
is referred to McLeod and Nicholls (2004a).

Fisheries Research Contract Report [Western Australia] No. 21, 2009



Examples of market based economic valuations in fisheries research

Vieira, S., Wood, R. and Causer, T. (2008) Australian Fisheries Surveys Report 2008:
Results for Selected Fisheries, 2005-06 and 2006-07, ABARE Report Prepared for the
Fisheries Resources Research Fund, Canberra, October. Available at:
http://www.abare.gov.au/publications_html/fisheries/fisheries_08/08 AFSurveys.pdf

The Australian Bureau of Agricultural and Resource Economics (ABARE) survey a number
of fisheries managed by the Australian federal government on an annual basis to assess each
fishery’s economic performance. The results from the most recent survey undertaken by
ABARE in 2008 are presented in Vieira et al. (2008).

To undertake the survey, ABARE researchers contact all operators in each fishery to request
their co-operation. Survey interviews typically take between one and two hours and each
fishery is surveyed every second year so as to minimise survey burden. On average, 30 per
cent of the fishers are sampled. Sample design and weighting (whereby a weight is given to
each sampled boat that determines how representative that boat is) address estimation issues
that result from not sampling the whole population.

Data collected in the survey include fish sales revenue, fishing costs, the replacement cost
of unpaid labour and the market value and replacement cost of capital. The data are used to
estimate fishery level net economic return and average vessel level financial performance
which, as defined by ABARE, excludes economic costs such as the opportunity cost of
capital and includes revenues and costs earned in other fisheries. It should be noted that
ABARE’s analysis of fishery economic performance does not incorporate the net economic
benefits to consumers from commercial use.

McLeod, P. and Nicholls, J. (2004b, 2004c, 2004d) A Socio-economic valuation of
resource allocation options between recreational and commercial sectors, Fisheries
Research and Development Corporation, Economic Research Associates.

Part II: The Western Australian Cockburn Sound Managed Crab Fishery.
Part III: The Perth Abalone Fishery Case Study Western Australia.
Part I'V: The West Coast Wetline Fishery Case Study.

Net economic benefits to both recreational and commercial sectors (in terms of extractive
use) of three Western Australian fisheries are estimated in three separate case studies. The
case studies are used to evaluate economic approaches to determining fishery resource
allocations between recreational and commercial uses.

For each fishery’s commercial sector, both producer surplus (net economic benefits to
fishery operators and processors) and consumer surplus (net economic benefits to fishery
product consumers) are estimated. In each case study, supply and demand curves are first
derived using revenue and cost data collected from firms via surveys. From these curves,
producer and consumer surplus are estimated respectively.
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Productivity and efficiency analysis

Relevant to: Commercial sectors.

Output: Efficiency and productivity indicators and analysis.

Usefulness: Useful indicator of economic performance.

Data: Revenue/cost data, price data, catch data, input usage data, effort data, vessel
characteristics.

Time/cost: Medium-high given large data requirements and analysis.

\What is it?

The concept of productivity® refers to ‘the ratio of output to input for a specific production
situation’, whereby, ‘[r]ising productivity implies either more output is produced with the same
amount of inputs, or that less inputs are required to produce the same level of output’ (Rogers,
1998, pg. 5). As suggested by Rogers (1998), productivity is closely linked to efficiency,
whereby a fully efficient firm is said to be operating on the production frontier — a curve which
shows the maximum amount of output that can be produced from available inputs (labour,
capital and so on). A firm that approaches its production frontier is said to be becoming more
efficient (which will be captured as an improvement in productivity). An outward shift of the
production frontier reflects an improvement in production technology (which will also be
reflected as an improvement in productivity). Accordingly, Grosskopf (1993, p. 160) defines
productivity growth as the ‘net change in efficiency and technical change, where the former is
understood to be the change in how far an observation is from the frontier of technology and
the latter is understood to be shifts in the production frontier’.

Newton and Wood (2008) outline four possible sources of productivity gains in fisheries. These
include improvements in technology, adopting existing technologies (previously prevented due
to a slow response by operators or management regulations), increased or newly found fish
stocks and structural shifts in the make-up of the fishery towards more productive vessels.
They note that all of these sources, to varying degrees, can be influenced by management.

How is it done?

There are a number of ways that sector level efficiency and productivity can be analysed. The
use of productivity indices is the simplest approach and is the focus of this section. Productivity
indices are a quantitative means of representing productivity changes or changes in the ratio of
output produced to inputs used over time. The index essentially compares the ratio of output
to inputs to an earlier time period — normally a base year or the immediately preceding year.
As put by Newton and Wood (2008), the productivity index is a ratio of an input index; which
shows changes in inputs used over time. This index takes into account the relative contribution
of each input to total cost in each time period, to an output index which reveals movements in
output over time taking into account the relative contribution of each output to total revenue
in each time period.

Benefits, limitations and issues

Jin et al. (2002, pg. 541) state that understanding productivity is important to fisheries
management ‘since productivity allows fisheries to become more competitive but also places
additional harvest pressure on fish stocks. Because it is not a measurable input or output and is
virtually impossible to control, productivity growth adds considerable complication to fisheries

5 Productivity as it is used here refers to economic productivity and not biological productivity.
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management. Productivity measurement can provide useful information about effective fishing
effort, as opposed to nominal measures of effort such as catch per day at sea’.

Felthoven and Paul (2004) perform a review of the literature on fishery productivity analysis
and note that the literature is currently sparse. It was pointed out that most studies have failed
to adapt standard methods of productivity analysis to analysing productivity in fisheries. This is
necessary given the unique characteristics of fisheries relative to other industries. They identify
research needs that are uniquely relevant to fisheries, including the need to incorporate fishery
bycatch, to account for environmental fluctuations and incorporate biological stock fluctuations
into the analysis of productivity. Felthoven and Paul (2004) note that work by Jin et al. (2002)
(described below) provides one of the few studies that have made such an adaptation.

Newton and Wood (2008) highlight some limitations associated with the use of productivity
indices. First of all, productivity indices do not provide information on how close a fishery is
operating to economic optimum (MEY). They also point out that interpretation of productivity
indices is best performed over a long period of time. This is particularly true when annual
variations in stock and weather are not taken into account in the calculation of productivity
indices. Yet, they also note that when the data used to estimate productivity indices has
been collected over a long period of time that there may be issues associated with changes
in sampling procedures. As final points, the boat-level economic data required to calculate
productivity indices are often not readily available. If the required data is to be collected, there
may be difficulties getting adequate industry cooperation if the fishery has low boat numbers
or a small number of boats take a major proportion of the catch. Given these limitations, effort
should be made to collect long-term and environmental data, as well as cooperation from
industry members through the assurance of confidentiality in public documents and meetings.
Unfortunately, if sampling procedures change over time only a broad qualitative analysis of
trends may be undertaken.

Examples of productivity and efficiency analysis in fisheries research

Newton, P. and Wood, R. (2008) Analysis of productivity in the gillnet, hook and trap
sector, Australian Bureau of Agricultural and Resource Economics, Report to the
Fisheries Resources Research Fund.

The authors undertake a productivity index analysis of a fishery over a seven year period
from 1998 to 2005 using survey data collected by the Australian Bureau of Agricultural and
Resource Economics (ABARE).

A revenue-share weighted aggregate output index for the seven year time period was first
derived using price and landings data. That is, an aggregate output index was calculated
based on five separate output indices for five major species groups caught in the fishery. The
relative contribution of each species group to the aggregate output index was determined by
its weight, the calculation of which was based on each species group’s relative contribution
to total revenue.

In dealing with inputs, the authors identify five categories of input — fuel, labour, repairs and
maintenance, capital and other inputs. Using a combination of survey expenditure, various
price series data (such as historical fuel prices) and price index data (for example, an index of
repairs and maintenance expenditure by fishers), the authors derived a cost-share weighted
input index based on the five input categories for the seven year time period. A productivity
index was then calculated by combining the derived input and output indexes.
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Jin, D., Thunberg, E., Kite-Powell, H. and Blake, K. (2002) Total Factor Productivity
Change in the New England Groundfish Fishery: 1964-1993, Journal of Environmental
Economics and Management, Vol. 4, pp. 540-556.

Jin et al. (2002) estimate change in total factor productivity for the New England groundfish
fishery from 1964 to 1993. However, they adapt the standard total factor productivity
analysis to incorporate the effect of stock fluctuations. The authors note that the study was
only possible given the availability of well-documented landings, effort and stock data.

Using the available data, the authors incorporate stock abundance data for various species
into the calculation of the productivity indices by weighting the stock abundance of each
species with the corresponding revenue share per year. As noted by the authors “[a]fter
accounting for the stock effect, the residual may be explained by other factors, such as
regulatory impacts and technical change” (Jin et al. (2002), factors which may be of greater
interest to policy makers.

Other approaches to productivity and efficiency analysis

Other more complex approaches to productivity and efficiency analysis are available and
can be divided into two types of approaches (Coelli et al. 1998). The first approach involves
the use of least squares econometric modelling or regression techniques (normally based on
fisheries and economic data from a sample of vessels in the sector) to estimate and analyse the
production functions or technology in a sector. Given that the production function estimated is
based on the actual performance of firms, the final production function expresses a relationship
between output and input that assumes that all firms sampled are fully efficient. The relationship
between output and input can be used to assess the impacts of various factors, such as stock
biomass, fish prices, and input costs on efficiency. Such approaches are also commonly used
to estimate profit and cost functions to determine the degree to which key variables impact on
boat-level profit and cost. In the fisheries context, the estimation of the production function in
such a way is required for bioeconomic modelling (Gooday and Galeano, 2003) where the fish
stock biomass is treated as an endogenous® variable.

The second approach can be described as frontier estimation. The least squares econometric
approaches just described define an average relationship between outputs and inputs in firms
with the average relationship for the sector being a line of best fit to output and input data
from all the sampled firms (or vessels). Given that the analysis of efficiency implies the need
to understand how well firms are performing relative to optimal efficiency, an analysis that
focuses on the average performance across firms may not always be desirable. Accordingly, the
frontier approach involves estimating a frontier, which is defined by the most efficient firms
(fishing vessels) in a sector (fishing fleet), and assumes that not all firms are fully efficient. The
performance of firms relative to this frontier can then be assessed and aggregated to determine
the overall efficiency of an entire sector or fishing fleet (Coelli et al. 1998). The calculation
of such frontiers can take the form of a production frontier or cost frontiers (that show firms
that have the least cost relative to output) for the analysis of sectors where cost minimisation
behaviour is likely (this is often assumed to be the case in ITQ managed fisheries). In addition,
profit frontiers (where firms with the maximum level of profit relative to inputs used are
represented) may also be used.

There are two common techniques used to estimate such frontiers. Data envelopment analysis
(DEA) involves the use of mathematical linear programming techniques to construct a non-
parametric surface (or frontier) over the data, so that efficiencies of sampled firms can be
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calculated relative to this surface. This non-parametric frontier is estimated so that it envelops
all of the sample data points (that is, all data points will lie on or below the frontier). For a
fishery, this frontier will represent where the most efficient firms or vessels in a fleet are in
terms of the ratio of the inputs a firms uses relative to its output. Comparisons of where sampled
vessels in the fleet are relative to that frontier can then be made to assess sector (fishery) level
efficiency performance (Coelli et al. 1998).

The second commonly used technique is referred to as stochastic frontier analysis and involves
the use of econometric® estimation techniques (as opposed to mathematical programming
techniques as used in DEA) to estimate a parametric frontier. The first authors to estimate a
production frontier were Aigner and Chu (1968). Their production function incorporated a non-
negative asymmetric error term, which indicated a distance from the frontier for a given firm
(and the average distance for all sampled firms) (Coelli et al. 1998). The limitation with this
approach is that a firm’s distance from the frontier is assumed to solely represent inefficiency.
In reality, this distance could be influenced by sampling error and noise. The stochastic frontier
addresses this problem by incorporating an additional stochastic error term to capture such
noise (Coelli et al. 1998). An additional benefit associated with including this error term is that
it allows a greater amount of statistical testing of the final function. Gooday and Galeano (2003,
pg. 17) note that of the two frontier estimation approaches, ‘stochastic frontier analysis seems
of more relevance to the analysis of fisheries as the impact of factors such as measurement
error and fluctuations in environmental conditions can be incorporated more readily’.

Further reading

The reader is referred to Coelli et al. (1998) for a more detailed explanation and comparison of
the productivity and efficiency analysis techniques outlined here; Gooday and Galeano (2003)
who provide such an outline in terms of the analysis of fishery economic performance; Kompas
and Che (2003) and Kirkley et al. (2004) for examples of stochastic frontier analysis as applied
to the analysis of a fishery and to Fare et al. (2002) and Reid and Squires (2007) for an example
of the application of DEA to fisheries.

Proxy economic indicators

Relevant to: Commercial sectors.

Output: Provides an indication of how a fishery may be performing.

Usefulness: Depends on indicator but may provide useful insights, particularly when other
high cost methods cannot be used.

Data: Various (depends on indicator).

Time/cost: Low.

Yhat is it?

‘Proxy economic indicators’ describe observable and quantifiable characteristics of a fishery
that reveal information about the revenues, costs or profits and give some indication of the
economic position of a fishery. Commercial net economic benefits and productivity indices
(see above) are indicators of economic performance. However, both require significant amounts
of data to estimate. Proxy economic indicators generally make use of already available data
or easily observable characteristics of a fishery that can provide useful information about

6 Econometrics may be defined as the social science in which the tools of economic theory, mathematics, and statistical inference
are applied to the analysis of economic phenomena (Goldberger, (1964, pg. 1). Econometric approaches are generally used to
estimate economic relationships or functions between economic variables and other types of variables.
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a fishery’s economic performance at a low cost. Such indicators can be a useful source of
information when more costly evaluation techniques are not appropriate.

What indicators are available?

Rose et al. (2000) identify three basic indicators that should be referred to when analysing net
economic return results for a commercial fishery. The first is the biological condition of the
fish stock. For example, if a fish stock is overfished, future economic performance could be
improved with a rebuilding of fish stocks, which would result in improvements in catch per
unit effort. The second indicator is the capital structure of the fishery, or more specifically, the
number of vessels operating in the fishery and the relative value of vessels outside the fishery.
The third indicator is market conditions. For instance, fish price movements will have an
important impact on the economic performance of a fishery.

For fisheries managed with licences or quota that are fully tradeable, Hundloe (2000) suggests
that stability in the value (including sale and leasing price) of such entitlements provides a rough
guide to the economic sustainability of a fishery. However, the relative value of a licence or quota
will also be an indicator of a fishery’s current and expected economic performance (Newton et
al. 2007). Hundloe (2000) also identifies the value of major capital items invested in the fishery
as another key indicator. Where none of the above information is available, a range of indicators
can be used together that are essentially derived from the breakdown of the key components of
profits (Hundloe 2000). These indicators include the quantity of fish caught, the price per unit of
fish and the prices of major cost items such as fuel, crew, bait and gear.

An additional proxy economic indicator identified by Newton et al. (2007) is the level of latent
effort in a fishery, where latent effort can be defined as a ‘measure of the amount of inactive rights
that could be used in the fishery at relatively short notice’ (Newton et al. 2007, pg. 19). A right
can refer to a licence or permit in a limited entry fishery, an effort entitlement in an input managed
fishery or a quota entitlement in an output managed fishery. As put by Newton et al. (2007), the
level of unused effort reveals information about operators’ assessments of the fishery’s profitability.
If the expected profits that could be realised from using a permit are high, then a permit is likely to
be used. An important characteristic associated with high levels of latent effort in a fishery is that
it likely to be associated with low net economic returns and will impede a fishery from attaining
higher profits. This result occurs because any increased profits will eventually be diminished once
latent effort is activated. For example, increased profits will be diminished following the purchase
of new vessels using previously unused fishery entitlements (Newton et al. 2007).

All the proxy economic indicators discussed above relate to commercial uses of fishery
resources. Two potential economic indicators associated with recreational fishing are
recreational fishery participant numbers and recreational fisher expenditure. The former
indicator is easily determined for recreational fisheries managed with licences; however, if
licences are not used, recreational fishery participant numbers may be difficult to determine.
The latter indicator could be estimated using a simple survey. Such a survey could be easily
conducted for a licensed recreational fishing sector as the identification of anglers has already
been undertaken. A time series of the two indicators could be combined to reveal total
recreational fishing expenditure per angler over time. However, this only gives an indicator
of the economic costs associated with fishing and not the economic benefits and, therefore,
net economic benefits associated with recreational use of fishery resources. As surveys are
required to obtain information regarding recreational fisher expenditure, these surveys could
also cover the perceived economic benefits gained through recreational fishing. This would
require a modification of survey techniques and potentially analyses.
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Newton, P., Wood, R., Galeano, D., Vieira, S. and Perry, R. (2007) Fishery Economic
Status Report, ABARE Report 07.19 Prepared for the Fisheries Resources Research
Fund, Canberra, October. Available at http://www.abare.gov.au/publications_html/
fisheries/fisheries_07/fishstatus.pdf

The Australian Bureau of Agricultural and Resource Economics (ABARE) prepare an annual
report that evaluates the economic status of all commercial fisheries managed by the Australian
government. The purpose of this report is to provide an assessment of the performance of the
relevant fishery management authority against the objective to maximise the net economic
returns to the Australian community from the management of these fisheries.

A description of fishery location, catch volume, value and composition, management
arrangements, biological status of fish stocks and fishery financial and economic performance
is provided for each fishery. To assess economic performance, a range of economic indicators
and tools are used. Estimates of latent effort and quota and licence values are relied upon
in many cases to provide some indication of (potential) fishery economic performance,
particularly for small low value fisheries.

For one quota-managed fishery, the authors compare actual catch to total allowable catch
for each of the fishery’s quota managed species. The authors show that latent effort in the
fishery has been high and suggest that this can be linked to the fishery’s historically poor
economic performance.

3.3 Economic evaluation methods for non-market based uses
and values

The evaluation methods that follow can be used to evaluate the economic benefits associated
with non-commercial uses/values of fishery resources that are generally not associated with
an observable market. These can include extractive uses (such as recreational fishing), non-
extractive uses (such as diving) and non-uses (such as option values and existence values). The
methods outlined here are either ‘revealed preference methods’ which are based on observable
behaviour or ‘stated preference methods’ which are based on hypothetical behaviour.

Non-market economic valuation (revealed preference): travel cost method

Relevant to: Non-market users such as recreational fishers.

Output: Net economic benefits associated with the use of a resource.

Usefulness: Can be compared with the net economic benefit of the commercial sector so
that allocation decisions between sectors can be undertaken.

Data: Participation cost data (e.g. travel costs), participation rates, social and economic
data relating to fishers. Requires survey data collection.

Time/cost: High given large data requirements.

Yhat is it?

The travel cost method (TCM), as defined by Chavez-Comparan and Fischer (2001, pg. 333),
is ‘an indirect valuation method used to estimate the consumer surplus per fishing trip using
the travel cost as a proxy for the price of the recreational activity’. For fishery evaluations, the
method has most commonly been used to estimate the resource values of recreational anglers
yet could also be used for other user groups (such as non-extractive users).
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How is it done?

For recreational fishing, the method relies on the notion that recreational anglers will incur costs
relating to travel and participation in a fishery and that such costs will determine an angler’s
fishery participation (Reichers and Fedler, 1996). Given this relationship, the technique utilises
information regarding both the quantity of fishing trips demanded by a recreational fisher and the
price or cost of participating in the fishery to derive a fisher’s willingness to pay to participate.
A demand curve for recreational fishing can then be formulated from which economic benefits
can be estimated (Reichers and Fedler, 1996). This demand curve is calculated according to the
rule that a recreational fisher will continue to participate in a fishery (measured by fishing trips)
until the marginal benefit of the last trip equals its marginal cost (the additional cost incurred
from undertaking an additional fishing trip) (Kerkvliet et al., 2002). The general form that a
travel cost model takes is as follows:

Q=f(TC,S,A,E)

Where Q = quantity demanded or the number of visits to the interview site.
TC = round trip travel cost to site (including a value of travel time)
S = price of substitute sites
A = quality attributes of site
E = socio-economic characteristics of angler (Reichers and Fedler, 1996).

This relationship shows that the demand for fishing trips will depend on the costs of fishing at the
relevant site, the cost of fishing at other substitute sites, the quality attributes of the relevant site (such
as ease of access, potential catch and so on) and the socio-economic characteristics of anglers.

In order to create such a model, primary data collection from resource users is generally
required in accordance with the five variables identified by Reichers and Fedler (1996) in the
equation presented above. Kerkvliet et al. (2002) use the TCM to value recreational fisheries
in the Yellowstone National Park. Data collected by these authors included:

* number of recreation days;

* travel costs (a cost per mile travelled);

* on-site costs while participating (such as accommodation);

» wage rate of respondents (for the opportunity cost of time);

* catch rate (catch per hours fishing);

» congestion (number of anglers encountered while fishing);

» range of social and economic variables that help explain demand, including age, marital
status, place of residence, gender and angling ability.

Benefits and limitations

The TCM is associated with some general limitations. For instance, the net economic benefit
of a recreational fishery calculated with TCM generally relates to the net economic benefit of
the entire recreational fishing experience. Thus to derive a value that represents the value of
the fishery resource to the recreational sector for allocation purposes (that is, a net economic
benefit per kilogram of fish caught), one must first determine what proportion of the net
economic benefits is associated with a unit of fish caught. Issues also exist when considering
what economic costs should be included in a TCM model (Chaves-Comparan and Fischer,
2001). Blamey (2002) points out that general expenditure items such as food and maintenance,
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are costs that would be incurred even if an angler did not participate in a fishery. As a result,
there is a question of whether such cost items should be included as a fishing trip cost in a
travel cost model.

The basic travel cost method may be subject to limitations. According to Reichers and Fedler
(1996), limitations may arise where travel distances of visitors are very similar, where trips
involve multiple activities, multiple benefit types and/or multiple destinations among which it
is difficult for respondents to partition their expenses and when individual trip behaviour does
not reflect a change in value given minor changes in the resource.

Blamey (2002) discusses two limitations to the basic travel cost method. The first relate to the
findings of Wetzel (1977) who shows that if the effects of overcrowding are not incorporated
into a TCM demand function, economic value will be underestimated. Blamey (2002) suggests
that such issues can be dealt with when collecting data from resource users by questioning
respondents about the impact of overcrowding on their fishing activity or preferences. The
second issue discussed by Blamey (2002) relates to substitute fishing sites and how they are
dealt with in the TCM model. Although the impact of substitute fishing sites should already be
reflected in the demand curve derived using TCM, Rosenthal (1987) has shown that including
the travel costs of alternative substitute sites can improve the accuracy of the model.

For these reasons, multiple site travel cost models may often be used. This approach is based
on the same logic as the basic TCM, but explicitly takes into account the existence of multiple
sites and their attributes within the TCM derived demand curve for fishing. Some multiple site
travel cost methods such as the hedonic travel cost model allow the economic value associated
with specific site characteristic to be determined (Blamey, 2002). For an outline of the types of
multiple site travel cost models available (including varying parameter models and the hedonic
travel cost method) refer to Blamey (2002).
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Examples of travel cost method in fisheries research

Chavez-Comparan, J.C. and Fischer, D.W. (2001) Economic valuation of the benefits of
recreational fisheries in Manzanillo, Colima, Mexico, Tourism Economics, Vol. 7, No.
4, pp- 331-345.

This paper estimates the economic value of recreational fishing for billfish in Manzanillo,
Mexico using both TCM and the contingent valuation method (CVM). At the time of the
study, billfish were reserved for the recreational sector but commercial operators were
requesting access. At the same time, supposed incidental catches by commercial operators
were leading to conflicts between the two sectors. A reassessment of the current resource
allocation was therefore required.

The TCM component of the study involved a mail out survey to recreational anglers
identified through records held by the local sport fishing club. To estimate the demand curve
for recreational fishing, it was assumed that anglers decisions regarding both the number of
trips made to Manzanillo (throughout a year) and the number of days spent fishing per trip
were based on their income, site quality and so on.

The final demand function was estimated using the ordinary least squares method and takes
a semi-logarithmic functional form (which they note is the usual functional form used for
TCM). The average daily consumer surplus associated with the Manzanillo recreational
fishing experience is then estimated from the demand function. The final value derived,
however, is not a resource use value but rather an experience value and is less relevant for
allocation purposes (a use value is estimated by the authors using CVM).

Difficulties noted by the authors include problems associated with estimating the opportunity
cost of time and site quality (a relative quality index based on a respondents comparison of
the Manzanillo fishing experience to other visited sites is developed).

Shrestha, R.K., Seidl, A.F. and Moraes, A.S. (2002) Value of recreational fishing inn the
Brazilian Pantanal: a travel cost analysis using cost data models, Ecological Economics,
Vol. 42, pp. 289-299.

This paper uses the TCM to estimate the demand for and economic value of recreational fishing
in the Brazilian Pantanal, a tropical seasonal wetland located in the centre of South America.

Face-to-face surveys were undertaken with anglers while they had their catch weighed at
mandatory catch weigh-in stations. Respondents were asked about their travel costs, reasons
for choosing the fishing site and their demographic characteristics. More specific preference
variables were also explored including whether the number and variety of fish species available
influenced their site choice, whether the site was chosen due to proximity and whether non-
consumptive use and non-use values associated with observing wildlife/environment were a
motivation. It is shown that this latter factor is important. As a result, the authors suggest that
management should focus more broadly on the ecosystem rather than the recreational fishery.

The authors test and compare various model forms for the estimation of recreational fishing
demand using TCM including non-linear, Poisson and negative binomial count data models.
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Non-market economic valuation (revealed preference): random utility modelling

Relevant to: Non-market users such as recreational fishers.

Output: Net economic benefits associated with resource use.

Usefulness: Can be compared with net economic benefits in commercial sector to make
resource allocation decisions.

Data: Participation cost data (e.g. travel costs), participation rates, social and economic
data relating to fishers, fishing site characteristics. Requires survey data collection.
Time/cost: High given large data requirements and complex analysis.

\What is it?

Random utility modeling (RUM) is similar to TCM in that both techniques utilise trip and cost
data to estimate economic value. RUM therefore requires the same data collection methods
as the TCM. The difference between the two methods is that for TCM, an angler’s demand
for recreational fishing at a site is estimated over time and assumed to be a function of trip
cost. Recreational fishing is therefore treated as an activity that is demanded continuously
through time (Blamey, 2002). In contrast, RUM treats the demand for recreational fishing
as a series of discrete choices. That is, a decision is made for every trip in the form of a one
off discrete choice between multiple fishing sites (Blamey, 2002). Each decision made by a
user is based on the objective of maximising the expected benefits (or utility) from a fishing
trip and will be dependent on the relative qualities of all sites available and the utility derived
from the site (Sandefur et al., 1996). Using RUM therefore involves estimating the probability
that an individual will visit a site given the characteristics of the site/s being evaluated, the
characteristics of substitute sites as well as the characteristics of individual resource users
which are likely to determine their preferences (Sandefur et al. 1996). As put by Sandefur et
al. (1996, pg. 6), ‘[tlhe better the characteristics of a site, the higher the probability that an
individual will choose that site, and thus the higher the value of that site will be’.

How is it done?

Valuing a resource using RUM involves four main steps (Blamey 2002). These are:
i) define all relevant fishing sites and their attributes;

i1) model the allocation of fishing trips to fishing sites;

1i1) model the frequency of fishing trips over a period, and;

iv) calculate the economic benefits for a given change in fishing opportunities.

The actual random utility model is estimated using what is known as the maximum likelihood
method, whereby all the model’s coefficients on each of the independent variables are estimated
together so as to maximise the likelihood that the sites/options chosen by individuals sampled
will be predicted by the model (Sandefur, 1996). The estimated probabilities can then be used
to determine the utility and the value or willingness to pay associated with different sites. As
outlined by Sandefur (1996, pg. 8), ‘[t]hese WTP [willingness to pay] estimates should not be
confused with a person'’s WTP to take a recreation trip as estimated by travel-cost models. It is
not the actual trip to a specific site that is being valued. Instead, it is the opportunity to have
a site with specified characteristics among one s menu of options’.
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Benefits and limitations

Blamey (2002) notes that one of the main advantages of RUM is that it allows a specific site
to be valued within a regional context, taking into account other substitute sites within a given
region. RUM also allows specific characteristics of sites to be valued. This can be particularly
relevant to policy makers where, for example, policy decisions are being made about access
options for a range of recreational fishing sites with various observable characteristics (e.g. car
parking, fish cleaning facilities, high catch rates and so on). It also allows the results for one
site to be extrapolated to other sites with similar characteristics.

When compared to TCM, RUM is considered more relevant when individuals are inclined to
swap between sites given variations in site characteristics, such as expected catch. It follows
that TCM is preferred when individuals are likely to vary their demand (in terms of quantity
of visits) for a site given a change to its characteristics instead of substituting to another site
(Blamey, 2002).

Sandefur et al. (1996) argues that RUM has a number of advantages over traditional TCM. They
state that relative to RUM, TCM fails to accurately model the decisions of recreational resource
users as it does not take into account the factors that determine how an individual chooses
between options. Put simply, RUM measures the influence of a range of site characteristics on
decisions and should therefore be more accurate. RUM also allows a greater number of sites
to be dealt with. However, the authors point out that RUM is more complex, requires more
data and requires the use of relatively advanced estimation techniques. As a consequence, the
technique will generally be associated with relatively higher funding and time requirements.

Due to the complex nature of the estimation techniques used for RUM, there is a large amount
of literature that deals with some of the technical issues that may impact on the accuracy of
random utility model. Such issues that have been explored using recreational fishing data
include choice set specification (i.e. which sites can be selected) (Feather, 1994; Parsons et
al., 2000), site aggregation and spatial boundary definition (Parsons and Needelman, 1992;
Parsons and Hauber, 1998), dealing with unobserved site characteristics (Murdock, 2006) and
dealing with particularly large numbers of sites or options (Parsons and Kealy, 1992).
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Examples of random utility modelling in fisheries research

Greene, G., Moss, C.B. and Spreen, T.H. (1997) Demand for Recreational Fishing in
Tampa Bay, Florida: A Random Utility Approach, Marine Resource Economics, Vol.
12, pp. 293-305.

In this paper, a demand function for recreational fishing in Tampa Bay, Florida is estimated.
A nested multinomial logit random utility model is used in which the probability that an
individual visits a site can be estimated given travel costs to all available sites within a
region, angler’s demographic characteristics and site characteristics. Their modelling was
based on data drawn from a variety of sources including a University of Florida research
project, the Marine Recreational Fishing Statistics Survey (an annual nationwide survey
which includes non-market valuation questions undertaken by the National Marine Fisheries
Service) and phone and mail surveys.

The authors explain that most RUMs are multinomial logit models - models for which the
dependent variable (i.e. site choice) is a nominal variable (a variable that can be ordered in
any way) that consists of more than two categories. However, they note that multinomial
logit models are limited when multiple dependent decisions are modelled. For example,
when an angler’s decision to fish at “site A” or “site B” is dependent upon whether the angler
has decided to “fish” or “not fish”. Consequently, the authors use what is referred to as a
nested multinomial logit approach. This approach allows series of decisions to be modelled
according to decision trees. By taking this approach, the decisions of individuals who choose
to not participate in recreational fishing can also be modelled. The authors, therefore, are also
able to estimate the value of recreationally fishing in Tampa Bay to these non-participants in
terms of an option-value using survey data collected from such non-participants.

Kaoru, Y. (1995) Measuring marine recreation benefits of water quality improvements by
the nested random utility model. Resource and Energy Economics, Vol. 17, pp. 119-136.

The author uses RUM to assess economic benefits to recreational anglers resulting from
water quality improvements in the Albemarle-Pamlico estuary, North Carolina. A three-level
nested RUM structure is used whereby the choice to participate is broken down into an
ordered three decision level process. First, an angling party decides how long their fishing
trip will be in terms of days. Then the decision is made as to which of the 5 regions in the
Albemarle-Pamlico Estuary the party will visit. Finally, the party chooses a site (boat ramps
and/or marinas) within the chosen region.

To undertake the analysis, data were collected via an on site face-to-face angler survey for 35
different sites. Pollution data sourced from a local environmental monitoring agency were
used as a proxy of water quality and allowed the authors to assess how water quality impacts
on angler’s choice of fishing location.

Different variables were modelled for the three decision levels. For the trip length decision,
lodging cost and fishing party composition (i.e. family, friends and so on) are considered.
For the choice of region, boat ownership, pollutant discharge in the area and a ratio of
a region’s surface water to the respondent’s boat horsepower are used. For the final site
decision, travel cost, catch rate, the type of boat ramp (private or public) and an indication of
local pollution levels are assessed. The author is then able to evaluate the level of economic
benefit to anglers that would occur under a range of water quality improvement scenarios.
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Non-market economic valuation (stated preference method): contingent valuation
method

Relevant to: Non-market users (e.g. recreational fishers) and non-users (e.g. public).
Output: Net economic benefits associated with users and non-users of a resource.
Usefulness: Output can be compared with net economic benefits in commercial sector to
make allocation decisions and allows non-user values to be assessed.

Data: Stated hypothetical values, behaviour and preferences of respondents, participation
rates, social and economic data relating respondents. Requires survey data collection.
Time/cost: High given data requirements.

\Yhat is it?

The contingent valuation method is a ‘method of estimating consumer surplus based on
individual responses to contingent circumstances posited in hypothetical or experimental
markets’ (Chavez-Comparan and Fischer, 2001, pg. 334). The objective of the CVM is to
collect a stated value or willingness to pay and/or accept compensation that is attached to a
particular hypothetical scenario or circumstance by survey respondents. This sample of stated
values is then used to estimate the benefit that would arise for an entire population if that
circumstance actually occurred.

How is it done?

Using recreational fishing as an example, survey respondents are asked to indicate their
willingness to pay for a certain positive outcome such as an improvement in fishing success.
Alternatively, respondents can also be asked for their willingness to accept compensation given
a negative change, such as reduced catch rates. Blamey (2002) suggests that the latter approach
is most appropriate when a person who has a clearly defined property right over the resource
is likely to suffer a loss.

Correct questionnaire design is highly important given the hypothetical context of the questions
that are asked. Imber et al. (1991) suggest that although questionaries will vary according to the
characteristics of the evaluation being undertaken, there will typically be four parts to a CVM
questionnaire. These include:

* ‘a comprehensive description of the amenity being valued and the hypothetical market
under which the amenity is made available to the respondent’;

» ‘questions designed to elicit the dollar values attached to the respondents preferences for
different levels of environmental amenity provision’;

* ‘questions on demographic variables such as age, income and education. Also included are
questions about the respondent’s opinions, preferences, attitudes and use of the amenity’;
and,

* ‘aset of focus statements designed to help frame the respondent s valuation decision’ (Imber
et al., 1991, pg. 8-9).

When using CVM to evaluate recreational fishing activity specifically, there are two possible
question formats that are typically used. Under one approach, respondents are first asked a
question, such as ‘How much extra would your fuel, bait and other costs have to have been
today for you to have decided not to go fishing?’ (Blamey, 2002, pg. 136). Then a series of
follow-up questions are asked in relation to the value of the fishing experience. These questions
commonly revolve around the number of fish caught. The alternative approach simply involves
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directly asking at the outset for a respondent’s willingness to pay for a specified change to their
fishing experience.

Benefits and limitations

CVM has an advantage over most non-market valuation methods given that respondents’
willingness to pay can be derived directly during an interview rather than indirectly via
estimation of demand equations (Blamey, 2002). Other advantages include that participation
by respondents on-site is not required, several potential scenarios may be presented allowing
for the comparison of different outcomes using relatively simple data analysis and further, both
user and non-user values can potentially be obtained (Reichers and Fedler, 1996). This latter
point implies that CVM is widely applicable to many types of stakeholder groups.

The disadvantages associated with CVM stem mainly from the hypothetical nature of the
questions asked (Hoehn, 1987). Such problems can be addressed to some degree through careful
consideration of survey method, contents and structure. Gaining input from focus groups when
designing the survey questionnaire and undertaking pre-survey testing of the questionnaire will
also assist in addressing such issues (Cantrell et al., 2004). However, the hypothetical context
of the questions still means that any values estimated reflect what respondents say they would
do and not what they would actually do in reality. Blamey (2002) identifies three sources of
response bias that may occur in CVM evaluations:

* ‘respondent incentives’ to misrepresent their value. This misrepresentation may be caused
by strategic bias if respondents believe they can influence the research outcomes or
compliance bias if respondents try to please the researcher;

* ‘implied value cues’ where an individual’s stated goal is influenced by the content of the
survey questionnaire or the fact that the research is being performed;

* ‘scenario misspecification’, which is either theoretical misspecification where the described
scenario is not consistent with theory or the likely policy instruments, amenity misspecification
where the respondent’s stated value relates to a different good and context misspecification
where the respondent’s hypothetical market is incorrect.

Another problem associated with using CVM is that the researcher needs to ensure that
respondents take into account the availability of substitute sites and activities when indicating
their willingness to pay or willingness to accept compensation. Testing for this however is
difficult (Blamey, 2002). Finally, a key issue is that the data requirements for CVM mean that
such evaluations are costly and time intensive.
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Examples of contingent valuation method in fisheries research

Wheeler, S. and Damania, R. (2001) Valuing New Zealand recreational fishing and an
assessment of the validity of the contingent valuation estimates. The Australian Journal
of Agricultural and Resource Economics, Vol. 45, No. 4, pp. 599-621.

Wheeler and Damania (2001) use CVM to estimate the value of recreational fishing in
New Zealand. Their estimates are based on data collected via interviews at boat ramps.
The key question used in their survey asked respondents if they were willing to pay an
extra nominated amount for their trip and prompted respondents to ‘take-it-or-leave-it’.
Respondents were then also questioned about their trip costs (such as bait, fuel, ice and so
on). The following question would then be posited: ‘If it had cost you an extra $X on these
items, would you have still gone fishing today?’.

Using the collected data, both marginal and average willingness to pay for five fish species
are estimated. The authors show that recreational value is largely dependent on the motive
for recreational fishing. If the motive to catch was for eating purposes, marginal economic
values tended to be consistent with the market price of fish. If the fishing motive was simply
the enjoyment of catching fish for recreational purposes, marginal values were higher.
Furthermore if the fishing motive was enjoyment, values were shown to be higher for rare
and larger species.

Cantrell, R.N., Garcia, M., Leung, P.S. and Ziemann, D. (2004) Recreational anglers’
willingness to pay for increased catch rates on Pacific threadfin (Polydactylus sexfilis)
in Hawaii. Fisheries Research, Vol. 68, pp. 149-158.

CVM is used to assess the value to anglers of a stock enhancement program for Pacific
threadfin in Hawaii. Accordingly, the objective of the paper was to estimate the economic
value to anglers of catch rate improvements. Factors that influence willingness to pay for
catch improvements were also assessed.

The authors use trip costs as the payment vehicle given that other forms of payment (such
as licence fees paid to government) may have encouraged protest bids. Respondents were
first asked to determine the cost of their most recent fishing trip. They were then asked if
they would still have taken the trip if they had known the outcome (in terms of catch) ahead
of time. If a respondent answered ‘yes’, they were then asked how much extra they would
have been willing to spend on that trip (in terms of trip cost). If a respondent answered ‘no’,
they were asked how much less they would have been willing to spend to have still gone.
A second stage of the survey then described a stock re-enhancement program that aimed to
improve catch rates of Pacific threadfin. Respondents were then asked how much extra they
would be willing to pay for an additional catch of 1, 3, 9 and 11 average sized fish.
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Arin, T. and Kramer, R.A. (2002) Divers’ willingness to pay to visit marine sanctuaries:
an exploratory study. Ocean & Coastal Management, Vol. 45, pp. 171-183.

The authors use CVM to evaluate the willingness of tourists to pay for diving access to
marine sanctuaries where fishing is banned in the Philippines. The willingness to pay
estimates allow the estimation of an optimal sanctuary entrance fee, the charging of which
could raise funds to assist local communities to manage these local coral reef systems and
prevent human induced degradation through fishing and tourism.

CVM data were collected via a face-to-face survey with divers on site. The survey collected
a range of information regarding their social and economic characteristics, trip cost and trip
characteristics. The key question asked was ‘How much would you be willing to pay as a
daily, per person entrance fee to a marine sanctuary where fishing is prohibited, in addition
to the other costs of the trip?”. Respondents were provided with a range of payment options
and could also declare some other amount.

Using the collected data, the authors estimate a model of demand for diving and estimate
the maximum willingness to pay to dive in a marine sanctuary. This maximum willingness
to pay is defined as the point where a respondent is indifferent between paying to dive and
not paying and not diving. The authors also analyse how social and economic factors and
trip characteristics influence respondent willingness to pay.

Non-market economic valuation (stated preference): choice modelling

Relevant to: Non-market users (e.g. recreational fishers) and non-users (e.g. public).
Output: Net economic benefits/value to users and non-users.

Usefulness: Output can be compared with net economic benefits in commercial sector to
make resource allocation decisions and allows non-user values to be assessed.

Data: Respondent hypothetical choice data, social and economic data relating to
respondents. Requires focus groups and survey data collection.

Time/cost: High given large data and participation requirements and complexities
associated with questionnaire design and data analysis.

What is it?

Choice modelling is a technique that was developed from conjoint analysis — a form of
statistical analysis that has traditionally been used for marketing research purposes to analyse
the attributes of different marketable goods (Blamey, 2002). Choice modelling has similarities
to CVM, in that respondents are asked to reveal their preferences under hypothetical scenarios.
For choice modelling, however, respondents are required to make a sequence of multiple
hypothetical choices as opposed to one, in CVM (Bennett, 1999).

How is it done?

Typically, six to eight choice sets are presented. A respondent is then required to choose
between a status quo scenario and a number of other alternative proposed scenarios. Both
the status quo scenario and all alternative scenarios have defined attributes (or environmental
conditions). Examples of attributes provided by Bennett (1999) include the ‘number of
endangered species present’, ‘the area of healthy vegetation remaining’ and ‘the number of
visitors per annum’ with each attribute being associated with a range of predefined levels
that vary between alternative scenarios. For example, for the ‘number of endangered species
present’ attribute, predefined levels could be ‘5 species’, ‘10 species’ and ‘15 species’. Each
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choice set, its scenarios and attribute levels are determined by the research using experimental
design processes (Bennett, 1999).

The technique draws on random utility theory (Wattage et al., 2005) and involves the modelling
of respondents choices between alternative scenarios based on the observed choices of a
sample of a stakeholder population to a choice modelling questionnaire (Bennett, 1999). The
final model allows the researcher to estimate the probability scenario selection by a member
of the stakeholder population. As put by Bennet (1999, pg. 3) ‘it is possible to infer peoples’
willingness to give up some amount of an attribute in order to achieve more of another’. To
derive economic value (willingness to pay) for different attributes, the researcher can specify
one of the attributes in terms of a dollar cost which can then be used to derive a willingness
to pay for all other attributes (Bennett, 1999). Bennett (1999) describes the following steps to
undertaking a choice modelling evaluation:

» Establish the issue;

* Define the research design;

» Define the attributes;

* Define the level,;

* Design the questionnaire;

* Compile the experimental design;
» Survey the respondents;

* Prepare and analyse the data;

* Analyse the results.

The time and cost of a choice modelling evaluation are largely dependent on the data collection
method used. Bennett (2005) states that a minimum of 2-3 months is required for primary data
collection via mail survey (normally appropriate for a broader scope study of a state-wide issue
for example) while 1-2 months should be sufficient for data collection via face-to-face survey
interviews (normally relevant to the investigation of localised issues). Regarding cost, Bennett
(2005) suggests a budget of at least AU$100 000 for a commercially commissioned study of
a statewide issue.

Benefits and limitations

A key issue for any choice modelling exercise relates to questionnaire design. Blamey et al.
(1997) identify a number of relevant questions. These include whether causal relations exist
among attributes and the level of disaggregation with which attributes are specified. For
example, impacts on specific species could be cited or impacts on wildlife as a whole could
be investigated. In addition, questions exist as to whether the selection of attributes should
be made according to the specified requirements of government, researchers or stakeholders
and whether policy labels should be used for different alternative scenarios. Other issues
for questionnaire design as identified by Blamey et al. (1999) are the information needs of
respondents, cognitive burden for respondents, ambivalence on the part of the respondent,
perceived plausibility and perceived bias.

Morrison et al. (1997) explore the role of using focus groups to address some of these issues
and to assist with questionnaire design. They argue that ‘focus groups are a vital part of any
choice modelling application. They are useful for determining which attributes should be
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included in questionnaires, for trialling alternative questionnaire formats and for detecting the
existence of bias or other problems’ (Morrison et al. 1997, pg. 27).

Rolfe and Bennett (2000) test the affects of varying questionnaire framing on the respondents’
choices. Framing refers to the ‘context in which the hypothetical scenarios and tradeoffs are
put to respondents’ (Rolfe and Bennett, 2000, pg. v). They show that framing environmental
options in a regional context instead of in a general context caused problems for respondents
and influenced the results.

As identified by Bennett (1999), choice modelling is associated with a number of distinct
advantages over other non-market valuation methods and in particular CVM. Its primary
advantage is that it allows the values of different attributes to be estimated allowing for the
impacts of a relatively wider range of policy options to be considered in comparison to CVM.
Similarly argued by Blamey (2002), choice modelling provides researchers and policy makers
with a greater flexibility to test different policy scenarios or options. In addition, the methods
enables researchers to gain some understanding of what impact different scenarios will have
on a stakeholder groups. Like CVM, the method allows both use and non-use values to be
estimated (Bennett, 1999).

Choice modelling is also subject to some of the same issues as CVM, particularly issues
relevant to the hypothetical nature of the approach and the potential for response biases.
Additionally, the use of choice modelling may be particularly costly given that the technique
requires a high degree of technical skill and experience (Bennett, 1999) and large sample sizes
(often in excess of 1000).
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Examples of choice modelling in fisheries research

Wattage, P., Mardle, S. and Pascoe, S. (2005) Evaluation of the importance of
fisheries management objectives using choice-experiments. Ecological Economics,
Vol. 55, pp. 85-95.

Wattage et al. (2005) use choice modelling to evaluate the importance of various fisheries
management objectives to different stakeholder groups for fisheries in the English Channel. The
authors undertake a survey of 23 distinct stakeholder groups. Shown in the table below are the
three management objectives and their various levels, with each level describing the potential
characteristics. Respondents were asked to select their preferred level for each objective.

Management Level | Level Il Level Il Level IV
objective
1. Conserve the Increase Decrease Improve quality —
fishery and marine sustainable bycatch of non-  of the marine
environments yields of commercial environment

commercial species

species
2. Improve the fishery Maintain Maintain Increase profit Increase labour
socio-economic direct fishery fisheries- in the fisheries  and safety
structure employment related regional conditions in the

employment fishery
3. Reduce conflict Between Between towed/ Between -
within the fishery (i.e.  inshore/offshore fixed fishing different
allocation) fishermen gear geographical
groups

Modified from Wattage et al. (2005, pg. 90).

The authors show that the most preferred scenario or combination of management objective
levels is to have increasing sustainable yields, maintain regional employment and reduce
conflict between towed and fixed gears. The analysis is taken further by performing a weighted
analysis of the results whereby the authors weight the responses of stakeholders according
to their role in the management process (rather than assuming that each respondent’s views
are equally important). The authors don’t use the technique to determine economic value
but note that it could be done and further, that their approach ‘provides the opportunity to
elicit a deeper understanding of different levels of management objectives that would help
to achieve efficient fisheries management options’ (Wattage et al., 2005, pg. 93).
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Eggert, H. and Olsson, B. (2004) Heterogenous preferences for marine amenities: a
choice experiment applied to water quality. Working Papers in Economics, no. 126,
Goteborg University, School of Business, Economics and Law. Available at: http://
gupea.ub.gu.se/dspace/bitstream/2077/2834/1/gunwpe0126.pdf

The authors use choice modelling to investigate the preferences and values of residents on
the Swedish west coast with regard to water quality improvements. Preferences and values
were investigated in terms of three attributes: fish stock levels, bathing (swimming) water
quality and biodiversity levels. These benefits represent both use and non-use values.

Data collection for the choice experiment was carried out via a mail survey. The survey first
introduced respondents to the three attributes and their associated cost levels. The means
to attaining an improvement was then described as the payment of an annual user fee.
Respondents were also provided with a fact sheet that provided more details about each of
the attributes. Four choice sets were then provided to each respondent with each choice set
containing three alternatives, one of which would be a status quo alternative (no change)
while the other two alternatives would involve some form of improvement at some level
of cost. The attributes and alternatives are presented in the table below. The results of their
investigation showed that the objectives with greatest priority were to first prevent further
depletion of biodiversity and then to improve Swedish cod stocks.

Attribute Description Levels

Bathing water quality (%) Frequency of west-coast sites 12, 10, 5
violating the quality standard

Biodiversity Biological diversity or Low, Medium, High
ecosystem balance, where
today’s level is medium

Cod stock (kg) Catch per trawling hour with 2, 25,100
a research vessel

Cost (SEK) The total cost for an individual 0, 120, 240, 600, 960, 1800
alternative

Eggert and Olsson (2004).

Oh, C., Ditton, R.B., Gentner, B. and Riechers, R. (2005) A Stated Preference Choice
Approach to Understanding Angler Preferences for Management Options, Human
Dimensions of Wildlife, Vol. 10, No. 3, pp.173 -186.

The authors use choice modelling to investigate the decisions anglers make between
hypothetical fishing trips given fishing regulation changes, their fishing expectations and
trip costs. Based on this analysis, the authors try to understand the preferences of anglers for
various fishing trip attributes (including a range of management controls), their willingness
to make tradeoffs between attributes and their willingness to pay for different combinations
of choice attributes.

Respondents were asked to make choices that involved ranking various management schemes.
The management controls or policy attributes considered related to bag limits, minimum size
limits, maximum size limits and the allowance to retain big fish. The authors modelled angler
preferences regarding management settings and how their preferences change when their
expectations in terms of average fish size, catch probability and travel cost change.
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Non-market economic valuation (revealed preference): other conjoint techniques -
contingent rating, contingent ranking and paired comparison

Relevant to: Non-market users (e.g. recreational fishers) and non-users (e.g. public).
Output: Net economic benefits to users and non-users.

Usefulness: Output can be compared with net economic benefits in commercial sector to
make allocation decisions. Methods can be used to provide non-user values. Not as reliable
as CVM and choice modelling.

Data: Respondent hypothetical choice data, social and economic data relating to
respondents. Requires focus groups and survey data collection.

Time/cost: High given data and participation requirements and complexities associated
with questionnaire design.

A number of other conjoint analysis techniques exist that can be used to evaluate different
scenarios and associated attributes in a similar way to choice modelling. Such methods include
‘contingent ranking’, ‘contingent rating’ and ‘paired comparisons’. Morrison et al. (1996)
perform a comparison of these other conjoint techniques to choice modelling and CVM. They
point out a number of limitations associated with these other conjoint techniques.

Contingent ranking is an approach that requires respondents to rank a series of options
presented in individual choice sets from most to least preferred (Blamey, 2002; Morrison et al.,
1996). This technique is based on random utility theory. However, Morrison et al. (1996) note
that the technique violates a number of theoretical assumptions. They also show that contingent
ranking applications are likely to be prone to the same biases that commonly occur in CVM
evaluations. Yet, as contingent rating requires that respondents consider one option at a time
and assign each option a rating or score (Morrison et al., 1996), this technique may be less
prone to biases than CVM. In contrast, this technique may have a weaker theoretical basis and
suffer from estimation bias (Morrison et al., 1996).

The paired comparison technique requires that respondents rate the difference between two
choice alternatives by providing a score (Morrison et al., 1996). According to Morrison et al.
(1996), the technique suffers from the same limitations as contingent rating.

All three of the techniques just described are at a disadvantage in comparison to CVM and
choice modelling in that they can only estimate relative values (as opposed to stand alone
values) for different attributes or scenarios (Morrison et al., 1996). The authors conclude that
when compared to CVM, out of the conjoint techniques discussed, choice modelling offers
the most potential as an alternative to CVM that can provide useful and valid estimates of
economic value.

Method: Non-market economic valuation: combined approaches

Relevant to: Non-market users (e.g. recreational sector).

Output: Net economic benefits to non-market resource users.

Usefulness: Output can be compared with commercial net economic benefits. Can be
advantageous compared to using either a stated or revealed preference method alone.
Data: Stated hypothetical data, revealed preference and behaviour data, participation rates,
and social and economic data relating to respondents. Requires survey data collection.
Time/cost: High given large data requirements.
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Both revealed preference techniques and stated preference techniques are associated with
different advantages. Consequently, there can be an advantage to combining different aspects
of the two types of technique when undertaking a non-market valuation. For example, given an
individual’s current behaviour, a researcher could predict how future behaviour or demand for
an activity would change as a result of change in some aspect of an activity, such as its cost.
The predicted shift in demand associated with this hypothetical change could then be used to
estimate change in consumer surplus. For recreational fisheries, this could involve combining
revealed preference data regarding current participation with hypothetical stated preference
data regarding participation behaviour or likely response under altered circumstances or
management policies. The advantage of this approach is that the use of the TCM can be extended
more fully to cover a wider range of potential management scenarios than is otherwise possible
with use of the standard TCM. The main weaknesses occur as a result of the same hypothetical
response biases prevalent in the use of CVM (Blamey, 2002).

3.4 Other non-specific economic evaluation methods

Economic valuation: benefit transfer

Relevant to: Any stakeholder.

Output: Net economic benefits.

Usefulness: Easy to perform but not very reliable in most cases.
Data: Previous study of a similar fishery/stakeholder group.
Time/cost: Low.

Benefit transfer essentially involves the assumption that the net economic value of one fishery
calculated in a previous study is equivalent to that of the current fishery as a result of similarities
between the two fisheries. It therefore follows that no primary data collection is required for
this method — an obvious advantage where funding and time are limited. The reliability of
the technique is dependent on the validity of the assumed similarities between fisheries. The
assumption can only be deemed reliable to some degree when the following holds true:

» There is similarity in the objects being valued;
» There is similarity in populations; and
* The original study undertaken was accurate.

Benefit transfer is an advantageous technique to use when the performance of a proper
valuation study is not feasible given time or budget constraints. However, the appropriateness
of the technique will ultimately be determined by whether the three factors described above
hold true and the potential cost associated with an incorrect evaluation (Blamey, 2002).

For an example of how benefit transfer can be used for the evaluation of a recreational fishing
sector the reader is referred to Galeano et al. (2004) who use the method to estimate the value
of recreational fishing in the Australian eastern tuna and billfish fishery.
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Bioeconomic modelling

Relevant to: The use of a fishery resource by any sector.

Output: Net economic benefits under different scenarios.

Usefulness: Can determine what management settings are economically optimal as well as
how changes to a fishery’s operating environment will impact on fishery profitability.
Data: Very data intensive. Requires biological, economic, catch and effort/participation data.
Time/cost: High given large data requirements and complexity.

\What is it?

Bioeconomic models are generally considered to be tools rather than an evaluation methods
(Newton et al., 2007). Bioeconomic models are similar to biological population models in that
the aim of both is to provide a simplified version of a very complex system of relationships.
In biological population models, the relationship of a stock biomass to variables, such as fish
reproduction rates and natural fishing mortality, may be captured. Bioeconomic models can
be thought of as an extension of these biological population models in that the economic and
management characteristics of the fishery are imposed on the biological relationships of the
system being modelled (Gooday and Galeano, 2003). Such models can then be used to predict
the impact on fishery profitability that is likely to result from a change in some variable (or
multiple variables) such as fishery catch, effort and biomass levels.

There are many definitions for the terms ‘bioeconomic’ and ‘bioeconometric’ modelling in
the literature. In defining bioeconomic modelling, Knowler (2002, pg. 163) states that ‘/b/
ioeconomic modelling in fisheries integrates economic and biological influences with the
goal of assisting natural resource managers in determining appropriate levels of stock and
catch’. Seijo et al. (1998) describes the process of bioeconomic modelling in terms of a system
simulation approach which is a ‘problem solving process through which particular time
solutions of a mathematical model are arrived at, based on specific assumptions regarding
input variables, parameters and causal relationships between them’. While Smith (2008, pg.
2) defines a bioeconometric model as ‘a structural model that econometrically estimates one
or more parameters of a bioeconomic system. Structural in this context means that the model
includes the main causal forcings in the system, both biological and economic. To qualify as
bioeconometrics, we require explicit models of the population dynamics, economic behaviour,
and a link between the two’. Finally, Dann and Pascoe (1994), in defining what a bioeconomic
model is, provide a diagrammatical depiction of the key variables that must be accounted for
in any bioeconomic model of a commercial fishing sector (Figure 2).
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Figure 2. Diagrammatical depiction of a bio-economic model of a commercial fishing sector.

Adapted from Dann and Pascoe (1994).

Smith (2008) describes three categories of bioeconomic models. The first, which he refers to
as an ‘equilibrium bioeconometric model’, involves imposing a steady state equilibrium in the
model estimation process — that is, the system (or fishery) will always naturally move to some
point given the incentives provided to fishery operators within the system’. The focus of such
a model is on how changes in different variables, such as fish prices, will impact on where
that equilibrium occurs in a given period. The two other approaches the author refers to are
models that represent a dynamic system that is not in equilibrium. The first of these are referred
to as ‘dynamically decoupled bioeconometric models’. Decoupling refers to the approach of
estimating the economic and biological parameters separately, with the parameters from each
component then being combined for the final bioeconomic simulation. Often this may involve
taking relevant biological parameters from a previously undertaken biological population study.
Smith (2008, pg. 5) notes that ‘/p/utting the models together requires some type of calibration
that links a biological state (e.g. the fish stock) with an economic state (e.g. fishing effort)’. It
follows that the third type of bioeconomic model is the ‘dynamically coupled bioeconometric
model’ in which the biological and economic parameters are estimated jointly. The author notes
that this approach ‘has the virtue of consistent estimation if the observed fisheries data are
truly a reflection of endogenous biological and economic processes. The drawback is that the
scope of the bioeconomic model is limited by the availability of fisher-dependent data’ (Smith,
2008, pg. 5).

7 For example, in an open access fishery, the equilibrium point is where economic profits in the fishery are zero so that there is no
incentive for vessels to exit or enter the fishery — a point referred to as open access equilibrium.
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Key features of dynamic bioeconomic models are the use of discount rates and optimal control
theory. The use of a discount rate allows economic returns that are received in the present
period to be valued relative to the economic returns that could be received in the future. A
positive discount rate will mean that fish caught now are more highly valued relative to their
future value as it suggests that returns (revenue) from current catches can be invested elsewhere
for a positive return (a rate of return equivalent to the discount rate). The discount rate can
therefore be used to calculate the optimal level of biomass where the net present value of the
fishery resource will be maximised (taking into account the value of net economic returns in
future periods) assuming that an appropriate discount rate is known.

Optimal control theory, as defined by Loehle (2006, pg. 957), is a ‘branch of mathematics and
engineering that identifies optimal control policies for dynamic systems’. The use of optimal
control theory in dynamic fishery bioeconomic models allows the optimal path towards
the optimal biomass over time to be determined given constraints in the system such as the
discount rate, the stock demography (i.e. age structure, sex ratio), fishery revenue and costs.
The reader is referred to Clark (1985), Hannesson (1993) and Eggert (1998) for an outline of
the theory behind dynamic fishery bioeconomic models and fishery bioeconomic modelling
in general. In addition, Loelhe (2006), Cliff and Vincent (1973) and Cohen (1987) undertake
further explanation of optimal control theory in fishery bioeconomic models.

How is it done?

Seijo et al. (1998) describe the following steps to constructing fishery bioeconomic models
(what they refer to as system simulation):

a. ‘A clear definition of fishery information needs’;

b. ‘Fishery characterization, in terms of resource and fishing effort dynamics, ecological and
technological interdependencies and management instrument;

‘Mathematical modelling of the fishery components or subsystems’;

d. ‘Data collection, from both primary and secondary sources, needed to estimate parameters
and fit equations of the mathematical model.

e. ‘Development of a computer model to solve numerically the mathematical model;
f. ‘Stability and sensitivity analyses for the computer model;

g. ‘Model validation’;

h. ‘Evaluation of the bioeconomic impacts of alternative management strategies .

The data needs for a fishery bioeconomic model are significant. A general description of the
data required includes (but is not limited to):

» stock mortality and growth;

* prices received for landed fish;

« fish price elasticity;

* fishery effort data;

+ fishery cost data (both variable and fixed) (Gooday and Galeano, 2003).
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Benefits and limitations

It should be remembered that bioeconomic models are an attempt to simplify a very complex
system and that model accuracy may decrease with higher degrees of simplification and higher
degrees of system complexity. Therefore, when model results feed into policy, caution should
be exercised and acknowledgement of the assumptions as well as reasons for use and model-
building, such as data-limitations or a focus on a particular issue, should be critically analysed.
Indeed, Smith (2008, pg. 21) notes that ‘small differences in [a model’s] parameter estimates
do not just have large effects on benefit-cost ratios, they can change the nature of the short-
and long-run dynamics and thus can change the nature and the relative urgency of a policy
intervention’. The same results will not necessarily occur in all studies; however, the researcher
should be aware of the potential for increased uncertainty when using simplified models (S.J.
Metcalf, pers. comm.). In line with this comment from Smith (2008), it may be best to run
bioeconomic models under a range of assumptions to test how sensitive model results are to
the various assumptions that are made in the model.

The construction of a bioeconomic model requires large amounts of resources in terms of
data, time, expertise and funding. For many fisheries, the data requirements to construct a
bioeconomic model are likely to exceed the data that are currently available. In many cases, the
cost of constructing a bioeconomic model may outweigh the potential benefits from having a
model and may therefore be difficult to justify. This may of particular relevance when dealing
with small or low value fisheries.

Examples of bioeconomic modelling in fisheries research

Massey, D.M., Newbold, S.C. and Gentner, B. (2006) Valuing water quality changes
using a bioeconomic model of a coastal recreational fishery, Journal of Environmental
Economics and Management, Vol. 52, pp. 482-500.

The authors construct a structural bioeconomic model in three stages. The first stage
involves a fish population model to investigate the effect of water quality on the abundance
and reproduction of summer flounder on the Atlantic coast. The second stage is based on a
catch model that predicts the effect of water quality and flounder abundance on the catch
rates of recreational anglers in the same region. The third stage is a recreation demand
model that estimates the relationship between catch rates and recreational angler demand (or
economic value) and uses stated preference (conjoint-choice modelling) data. Accordingly,
the authors are able to model the impact of water quality changes on the economic benefits
going to recreational anglers targeting summer flounder.
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Kulmala, S., Laukkanen, M. and Michielsens, C. (2008) Reconciling economic and
biological modelling of migratory fish stocks: Optimal management of the Atlantic
salmon fishery in the Baltic Sea, Ecological Economics, Vol. 64 pp. 716-728.

This paper presents a bioeconomic dynamic optimisation model of Atlantic salmon in the
Baltic Sea that encompasses five separate fisheries that all harvest the stock (including a
recreational fishery). The objective of the paper is to develop a tool that fishery managers
can use to provide guidelines for decision-making given the biological and economic
characteristics of the stock and the fisheries harvesting it for any given period.

The model incorporates the migratory patterns of Atlantic salmon in the Baltic Sea, the
stock’s age structure dynamics, reproduction uncertainty and the different economic and
harvesting characteristics of five fisheries. Using the model, the authors are able to estimate
optimal catch and catch allocation between the fisheries. Their results suggest that net
benefits from the salmon fishery could increase substantially with a reallocation to the
recreational fishery.

Dann, T. and Pascoe, S. (1994) A Bioeconomic Model of the Northern Prawn Fishery,
ABARE Research Report 94.13, Canberra.

The authors develop a bioeconomic model of the northern prawn fishery, a trawl fishery,
located in the northern waters of Australia. The model is able to estimate optimal fleet size
and fishing effort according to an objective function and given biological, economic and
management constraints. The authors test the effects on fishery profitability of previously
introduced management restrictions by running the model on the basis of gear configurations
before and after the restrictions were introduced. The authors also assess the impact on catch
and profits of different levels of prawn harvest. It is noted that the model could be easily
adopted to provide timely fishery management advice.

The reader is also referred to the following examples of bioeconomic modelling research
focussed on commercial fisheries in Australia:

The southern bluefin tuna fishery - Kennedy (1999), Cao et al. (2001);

The northern prawn fishery - Dann and Pascoe (1994), Chapman and Beare (2001);
The Tasmanian rock lobster fishery - Campbell and Hall (1988);

The orange roughy - Campbell et al. (1993);

The western rock lobster fishery - Wallace and Lindner (1998);

The Torres Strait prawn fishery - Reid et al. (1993).
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Regional economic impact assessment methods

Relevant to: Regions.

Output: Economic activity generated by a sector (or fishery).

Usefulness: Provides an understanding of the economic links of a sector to other sectors in
a region/s and the distribution of economic activity.

Data: Methods of modelling economic impacts can be data intensive. Multiplier analysis
often uses input-output tables.

Time/cost: High given data requirements although using existing models (e.g. input-output
tables) can reduce cost for economic impact analysis.

\What is it?

A regional economic impact estimation method includes any technique in which a model is
used to understand and simplify an economy (at the local, regional, national or international
level) to determine the impact that a sector (e.g. a commercial fishery) has on the economy of
the region. Such approaches deal only with economic activity and not net economic benefits.
Consequently, such approaches don’t provide the information necessary for making resource
allocation decisions under an objective of maximising net economic benefits.

Economic impact assessment (EIA) using economic multipliers is one such technique that is
commonly used to assess the economic impact of fishery sectors.

How is it done?

Such EIAs often incorporate three classes of impacts. Using an EIA for a commercial fishery;
‘primary’ or ‘direct impacts’ relate to expenditures made directly by fishery participants to
perform their fishing activity (such as expenditure on fuel, fishing gear, bait and other inputs).
These impacts are essentially the additional economic activity that directly results from increased
output in the fishing sector. This type of impact is collected directly from fishery participants
via industry/sector economic surveys focused on fishery related expenditure®. ‘Indirect’ or
‘secondary impacts’ relate to additional spending by firms that produce the goods or services
demanded by the fishery in question (for example, demand for bait results in expenditure by
bait suppliers on packaging and so on). Finally, ‘induced’ impacts take into account the indirect
effects of fishery output on household demand and income due to employment in the fishery.

To determine the magnitude of these indirect and induced impacts, input-output tables are
commonly used. Input-output tables are constructed using demand data and model how
economic activity in one sector of an economy or region directly and indirectly impacts
economic activity in other sectors of the economy or region (Storey and Allen, 1993). From
these tables, economic multipliers can be calculated that quantify the magnitude of the
economic linkages or impacts. These multipliers can then be applied to the direct impact of
a sector (e.g. a sector’s output) to quantify the indirect and induced economic impact of that
sector in dollar terms. Such economic multiplier analysis, for example, could be used to assess
how a change in a fishery’s output would impact demand, employment and income in other
sectors of an economy or region (Propst and Gavrilis, 1987; Riechers and Fedler, 1996).

Benefits and limitations

EIAs do not provide guidance on how to maximise net economic benefits from the use of

8 Some studies such as Carlsen and Wood (2004) and Wood and Hughes (2006) limit their analysis to this direct expenditure
component.
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fishery resources. In this regard, EIAs and other regional economic activity based methods are
distinct from the economic methods previously discussed in this report. EIAs and other regional
activity methods are focused on the distributional characteristics of resource allocations rather
than the net economic benefits associated with resource allocations. As a result, such methods are
more aligned with the methods discussed in the social section of this report. Indeed, a fishery that
has a large impact on economic activity within a region will not necessarily be associated with
high net economic benefits. To demonstrate; an overcapitalised and overfished fishery would be
associated with relatively low net economic benefits or profitability. However, the fishery may
still continue to have a relatively large impact on output, employment, income and consumption
in a region given the excessive number of boats and fishers employed in the fishery.

Policy decisions that are guided by the objective of maintaining economic activity within
one region or sector are likely to be made at the expense of economic activity within another
region or sector. Where this is the case, it will also be the case that the use of resources in the
latter region/sector is associated with higher net economic benefits. Therefore, the objective
of maintaining economic activity within a region can be inconsistent with an objective of
maximising net economic benefits and can be problematic. The reader is referred to Kompas
(2005, pg. 154) who uses the collapse of Canada’s Atlantic ground fisheries in the early 1990s
to exemplify how policy aimed at maintaining economic activity (in particular, employment)
above the point where net economic benefits are maximised can lead to ‘disastrous’
consequences. However, EIAs and other regional economic activity evaluations do have a role
to play in informing objective-based policy decisions by allowing the expected impacts of
policy changes on economic activity to be managed and accounted for.

Use of economic multipliers derived from input-output tables can be associated with a number
of limitations. First of all, creating an input-output table is quite costly. Consequently, most EIA
studies focused on fisheries use pre-existing input-output tables. This, however, may not be an
option for regional areas where relevant data is not readily available. The use of pre-existing
tables can also be problematic given that the economic relationships depicted in such tables
can change considerably with time (BRS 2005). Additionally, as noted by Propst and Gavrilis
(1987), multipliers derived from a pre-existing input-output table will only be as good as the
data that was used during construction. Propst and Gavrilis (1987) also describe multipliers
as having a ‘deceptive simplicity’, given that multipliers are a simple number that describe
complex interactions within an economy. Similarly, the authors describe multipliers as being
an average of averages, which may exhibit variation between regions, sectors and cases. They
therefore recommend that studies should present EIA findings together with structural analyses
of the economy, short- and long-term forecasts of changes to impacts, comparative analyses as
well as feasibility and sensitivity analyses. Overall, the authors recommend caution when using
these multipliers to draw conclusions or make management decisions.

Additional approaches

Other approaches to analysing regional economic impacts include integrated modelling
through complex econometric based regional models and computable general equilibrium
modelling using broader and more complex economy-wide models. However, both types of
models require a significant amount of data and expertise and are therefore costly and time
consuming to create. Therefore, while a pre-existing integrated or general equilibrium model
can provide low-cost, yet useful insights into the economic impacts of a change in fishing
activity or management, the cost of constructing such a model would outweigh the benefits of
doing so in most cases. As a result, these two types of model are not discussed here.
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Examples of regional economic impact assessment in fisheries research

Lindner, R.K. and McLeod, P.B. (1991) The economic impact of recreational fishing
in Western Australia, Fisheries Management Paper No. 38, Fisheries Department of
Western Australia.

Lindner and McLeod (1991) undertook an EIA study of recreational fishing in Western
Australia. Both a telephone survey of recreational fishers and a written self-enumeration
questionnaire were used to collect data relating to total expenditure on goods and services
for recreational fishing purposes. The collected data were combined with recreational
fishing participation data from the Australian Bureau of Statistics. Input-output tables for
the Western Australia economy in 1982/83 were then used to estimate relevant multipliers.
The authors observed some variability between the final results derived from phone survey
data and the self-enumeration survey data. This was attributed to the fact that respondents
had time to think about and investigate their fishing expenditures when performing the self-
enumeration survey. The reader is also referred to McLeod and McGinley (1994) who use
the same approach to undertake and EIA of commercial fishing in Western Australia.

Cai, J., Leung, P.S., Pan, M. and Pooley, S. (2005) Economic linkage impacts of Hawaii’s
longline fishing regulations. Fisheries Research, Vol. 74, pp. 232-242.

This paper assesses the backward and forward linkages of Hawaii’s fishery sectors to other
sectors in the Hawaiian economy. Backward linkages refer to a sector’s relationship with
its upstream suppliers and forward linkages refer to a sector’s relationship with downstream
demander of that sector’s products. The assessment focuses on the impact of changes to
environmental regulation in Hawaii’s fishing industry on fishing output and the broader
Hawaiian economy.

The authors use a 26 sector input-output model of the Hawaiian economy as it was in 1997
to calculate backward- and forward-linkage measures and indices for six Hawaiian fishery
sectors. They follow the work of Cai and Leung (2004) in using a Leontief supply-driven
multiplier to calculate a backward-linkage multiplier and a Ghosh supply driven multiplier
to calculate a forward-linkage multiplier.

Profiles of the six fishing sectors are described in terms of output, value added, wage income,
proprietors income, number of wage jobs and number of proprietor jobs. Changes in fishing
activity in response to changed environmental regulations for long-lining are then described.
The economic impact of the change is estimated using to two steps. First, they consider how
long-line regulations could have directly impacted fishing operators’ activity and behaviour.
The authors refer to these impacts as self impacts. The second step then involves estimating
how the self impacts flow on to impact on the rest of the economy through inter-sectoral
input-output linkages (linkage impacts) using the calculated linkage multipliers. They note
that their results could be improved by incorporating behavioural models for a more accurate
estimation of the self-impacts.
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4.0 Social evaluation methods

4.1 Introduction

Social science evaluation methods can be used to examine a variety of social dimensions of
fishing. Such evaluations, for example, may identify how different stakeholders are dependent
on or linked to a resource in terms of a wide range of factors including people’s way of life (how
they live, work and interact with each other), their culture (their norms and traditions), their
community (institutions and structures) and their values, attitudes and beliefs (Coakes, 1999).

The information generated through social science studies can provide fisheries managers with a
better understanding of who has an interest in a fishery and how they interact with, understand,
depend on and/or value that fishery. Social evaluations have become particularly relevant to
fishery management given the increased demands from stakeholder groups to have a role in the
decision making process (Coakes, 1999).

A brief background on social science approaches, their methods and limitations is shown in
this section, followed by a description of different approaches to social evaluations, focusing
on three levels:

» Conceptual frameworks commonly used for social evaluation;
* Types of information often collected, and how they are typically collected and analysed; and

* Examples of the use of different data collection and analysis methods in previous social
evaluation studies in the fisheries sector.

It should be noted that while the evaluations and methods outlined here allow collection of
social information that can inform fishery management, social information and evaluation needs
are difficult to identify without predefined social policy objectives for fisheries management.
Similarly, having predefined objectives will enhance the ability of policy makers to use social
information to guide rather than inform fishery policy making.

4.2 Background

Social science is, broadly speaking, the study of human groups and individuals, social systems,
social institutions and social behaviour. It can be defined as ‘the branch of science that studies
society and the relationships of individuals within a society.”®

Within this broad definition, social sciences are commonly broken down into a multitude of
different fields, including economics, geography, history, political science, psychology, social
studies, and sociology.

Social science research may involve any one of a wide range of data collection and analysis
methods, including (but not limited to):

* Qualitative analysis of primary data e.g. using interviews, focus groups or surveys to collect
data directly from individuals and groups. Data are typically presented using description,
rather than numerical analysis;

® URL: http:/ http://wordnet.princeton.edu/perl/webwn?s=social%20science Accessed 21/02/2008
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* Qualitative analysis of secondary data, e.g. analysing historical records and accounts to
examine the history and culture of an area or an industry;

* Qualitative and quantitative surveys of particular groups, using mail, phone, internet or
face-to-face surveys. Quantitative data is typically presented using numerical analyses of
how many people have particular characteristics;

* Quantitative and qualitative analysis of statistical data from sources such as the Australian
Bureau of Statistics; and

* Quantitative modelling which attempts to represent some aspect of human society and its
behaviour.

In recent years, social science techniques have shifted to incorporate more participatory
techniques in which a range of methods are used to improve public participation in decision
making or research. Participatory techniques may include public meetings, asking for written
submissions and developing community consultative or advisory groups. Such techniques
differ from other social science methods as data collection and analysis as well as final
decision-making processes are influenced by a wider range of people and not controlled solely
by the researcher or decision maker.

Social science data can help marine resource managers better understand how individuals
and groups are responding to their management activities, what the impacts of their actions
are on different groups, and how different people perceive issues related to marine resources.
The use of social science data by marine resource managers, therefore, has the potential
to improve marine resource management. Understanding more about how different people
and groups perceive, behave and interact in particular situations, and how they are likely to
respond to changes, has clear benefits for decision makers. This understanding may allow the
identification of the likely outcomes of the implementation of new forms of management and
policy. In the fisheries context, social sciences can assist decision makers in many situations,
for example:

* Monitoring perceptions of fisheries related issues can help fisheries managers identify
how values regarding marine resources are changing over time. Such perceptions can
have implications for the acceptability of fisheries management approaches, people’s
understandings of marine related issues, potential strategies to influence perceptions and the
effectiveness of such strategies.

« Studying how people use marine resources and the factors influencing their behaviour
can help decision makers identify the effectiveness as well as any unforeseen perverse
effects of management strategies. In addition, knowledge of the use of marine resources
may assist the design of management strategies for which human behaviour must be
considered. For example, studies of the ways people respond to closure of a fishing area
can help identify the different behaviours that will occur. Some people may choose to
concentrate fishing in an alternative area; others may reduce their fishing activities; still
others may choose to fish illegally.

» Studying the social impacts of change in fisheries management on the lives of different
stakeholders can help managers identify improved strategies for maximising positive and
minimising negative impacts.

There has been increasing interest in the use of social science data to inform fisheries
management in recent years (see Townsley 1998, Kaplan and McCay 2004). The use of social
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impact assessment (SIA) has, in particular, gained considerable attention. SIA uses a wide
range of social science methods and tools, and can include all of the methods discussed in
this document. The development of guidelines for SIA of fisheries management actions in
the US by the National Marine Fisheries Service (NMFS) has been particularly influential in
establishing SIA as a key part of fisheries policy and management (NMFS, 2001).

There are many challenges to achieving productive and useable outcomes from use of social
science data. Key limitations that must be acknowledged include:

* Social systems are not static, unchanging entities. People learn from experience, and change
how they respond to situations as a result of this learning. This means that people may
not respond to a situation such as closure of a fishery in the same way over time — having
learned from experience with one closure, they may behave differently when another closure
occurs. Behaviour and responses will be influenced by many factors, including many that are
exogenous to (not influenced by) fishery managers and decision makers. For example, if social
values shift to make fishing a less socially acceptable activity, closure of an area to fishing may
lead to a reduction in overall fishing effort. Alternatively, if recreational fishing is increasing in
popularity, large increases in fishing effort in ‘open’ areas may occur in response to the closure
of another area. The dynamic nature of human behaviour and response means that it is only
possible to predict how people will respond to a limited extent.

* Demonstrating causal relationships is very difficult (and, many argue, impossible) in social
science as a result of the complexity of human behaviour and relationships. This complexity
can create very practical difficulties when trying to undertake activities such as social impact
assessment, as it can be difficult to identify the extent to which a fisheries management
decision impacted someone versus the multiple other changes that were influencing the
person at the same time. For example, if a fishing business loses 30% of turnover after new
types of management controls were introduced, was this a result of the controls, or of other
factors such as market changes, or changes in how the fisher managed their business?

* Oversimplifying social relationships and interactions can lead to poor recommendations.
It can be tempting to respond to the complexity of social life through oversimplification.
For example, modelling the interaction of only one or two social variables can lead to
the production of models that are not particularly useful in informing real-life decisions.
Caution is needed when considering the use of modelling or examination of only limited
variables, particularly when trying to understand human behaviour and the impacts of
management decisions.

* Social science can be used to identify the different values, morals and ethics people believe
are appropriate with regard to marine resources. It cannot, however, provide a way of
choosing which values, morals or ethics are ‘right’ — it is not a substitute or ‘way out’ of
making these challenging decisions.

* Good social science data can be expensive to generate. Inadequate investment leads to poor
results — for example, a poorly designed survey is unlikely to generate useful information.
It is better to carefully choose a few areas to examine well, rather than spreading resources
too widely and achieving meaningless results.

Recognising these important limitations can lead to a more realistic assessment of the potential
for social science data to contribute to fisheries management. Social science cannot make
decisions for managers that relate to values and ethics, but can usefully inform about the
perceptions of different groups relating to particular values and ethics. It cannot definitively
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predict behaviour, but can provide a guide to some typical ways different groups may respond
to a particular situation. It cannot provide causal explanations of impact but can identify the
possible ways a particular management decision will impact different people.

4.3 Conceptual frameworks used for social science studies

Two conceptual frameworks are often used in social studies of the fisheries sector: ‘social
assessment’, and ‘social impact assessment’!?. These frameworks are different approaches to
understanding the social dimensions of fishing and can involve the use of multiple approaches
to data collection and analysis. Each technique is briefly described below, with a focus on what
the approach is and the types of information that might be collected as part of it.

Social assessment

A social assessment (SA) can be defined as an assessment or ‘snapshot’ of the social
characteristics and relationships relevant to a given sector or activity (such as fishing), at a
particular point in time. Undertaking a SA normally requires that the researcher first identifies
and defines those stakeholder groups that have links to a given fishery or marine resource,
through having some form of dependence on the resource, influence over it, or an interest in
it. Then the researcher assesses and describes the social characteristics of some or all of these
stakeholder groups, how these characteristics are impacted on or dependent on a given activity,
and how these social characteristics influence the social wellbeing of stakeholders.

Schirmer and Casey (2005) provide an in-depth guide to performing SAs specifically
for fisheries. As such, their recommended approach to undertaking a SA of a fishery is
summarised below.

As identified by Schirmer and Casey (2005), the first key step to performing a social
assessment is the planning phase during which the goals and scope of the assessment are
set. Unlike in economic evaluations, where there is generally one key focus of an evaluation
(net economic benefit or economic efficiency), social evaluations assume that the notion of
social welfare or wellbeing cannot be expressed with one aggregate measure. Rather, it can
encompass a wide range of factors that contribute to the social wellbeing of stakeholder groups
and communities.

Given that a SA may encompass a wide range of factors, it follows that the first stage of a SA
is to define the scope and objectives of the particular issue, in order to identify the focus of data
collection and analysis. The definition of scope must also take into account time and funding
constraints. Once defined, the scope of the assessment will determine how relevant stakeholder
groups will be identified, what social characteristics will be focussed on, the data needs of the
assessment, the data collection methods to be used and finally the type of data analysis methods
to be used (Schirmer and Casey, 2005).

There are some key issues that need to be addressed following the planning phase. The first
issue involves the question of who should be undertaking a given SA. The answer largely
depends on the methods that are being used and the budget and funding constraints of the
project. If specialised methods are being used then specialised and experienced researchers are
likely to be required (Schirmer and Casey, 2005).

10 The term social assessment may also be used to refer to SIA, but, as dealt with by Schirmer and Casey (2005), is not done so
here.
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The level of stakeholder participation in a social assessment is another key issue that may have
a significant influence on the accuracy and reliability of a SA results. Increased stakeholder
participation in many cases will improve the results of a SA. However, increased stakeholder
participation will generally require a greater amount of funding and time. Stakeholder
participation can occur during the initial planning phase through establishment of stakeholder
advisory groups to guide the research the data collection phase. This guidance is achieved
through the involvement of stakeholders in collecting and analysing data and following the
completion of the SA through the presentation of results (Schirmer and Casey, 2005).

As discussed above, a SA may focus on assessing the relationships of a number of stakeholder
groups to a given fishery or marine resource. Box 2 indicates the range of stakeholders that a
SA may focus on (Schirmer and Casey, 2005).

Box 2. Data that can be used to identify who should be assessed in a social assessment. Taken
from Schirmer and Casey (2005).

Commercial fishers

* Licence data

» Fish receivers

* Surveys of known fishers (to identify unknown fishers)

Recreational fishers

» Licence data

* Observing or intercepting at recreational fishing locations
* Random survey of general population

Fishing related businesses

» Directories (such as telephone directories)

* Surveys of fishers and known fishing related businesses
* Observation

Communities where fishing occurs

* Surveys of fishers

 Fishery licence, catch and effort data

» Geographical proximity to areas where activity is identified to occur

For each stakeholder group, a range of information may be required, again depending on the
goals and objectives of the SA. Schirmer and Casey (2005) identify six key types of social data
that a fishery SA is likely to focus on. These include:

* History of relationship to fishing;
* Social profiles;

* Quality of life;

* Social capital;

» Values, attitudes and beliefs; and

» Spatial data.
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Social impact assessment

Social impact assessments (SIA) aim to assess the likely impact of a proposed change to a
practice, policy or program, such as proposed changes to fisheries management regulations
or declaration of a Marine Protected Areas, on the welfare of different stakeholders. As
defined by Schirmer and Casey (2005, p. 45), SIAs of fisheries can ‘identify which fishing
communities would potentially be impacted by [a] proposed change and the types of impact’,
‘develop scenarios of potential impact’, ‘analyse the costs and benefits of the proposed
change’and be used ‘to develop mitigation strategies that address negative impacts predicted
in the different scenarios’.

The broad range of issues that can be covered in a SIA means that it is difficult to describe
a framework or guide for the performance of SIA (Fenton et. al., 2001). Ideally, SIA should
be undertaken as part of informing and assisting the design of a planned intervention, rather
than ‘after the fact’ when the planned policy or program has already been implemented. Yet,
in reality, SIA is often undertaken in circumstances where it plays a lesser role in determining
the nature of the planned change.

SIA is commonly conceptualised as involving the following stages, each of which may utilise a
wide range of approaches to involving stakeholders and collecting and analysing data (Coakes
1999, Vanclay 2003):
» Scoping the issue, which commonly involves:

- Identifying interested and affected stakeholders and involving them in the SIA;

- Documenting and analysing the local context and the planned intervention;
* Collecting baseline data on social characteristics of key groups and communities (similar to

social assessment), which can be used as a basis for predicting and assessing impacts. This
may include understanding local cultures and values;

» Scoping the potential impacts of the change, including both direct and indirect/cumulative
impacts (ICGSIA, 1994);

+ Evaluating and refining alternatives to the change (often including a ‘no development’ option);
* Developing approaches to mitigate impacts;
* Monitoring impacts of the change as it is implemented and further developing strategies to

mitigate impacts.

Taylor et al. (2003) points out that the impact prediction stage will always be based on a
theoretical framework that may be explicitly defined in some cases or implicitly assumed in
others. A theoretical framework is a set of ideas or assumptions that are drawn upon by the
researcher to make predictions about how an impact will occur and how stakeholders will
respond to it. Becker (2003, pg. 130) also discuss the use of theories to predict the future
behaviour of individual stakeholders. They state that such theories should incorporate the
following information:

(a) the past behaviour of actors (individuals);
(b) their preferences;
(c) their resources;

(d) the constraints that confront them;
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(e) the options they have for their behaviour; and

(f) their future behaviour.

Yet, such factors will also be affected by social processes (Van Schooten et al., 2003). Impact
prediction, therefore, also requires an understanding of potentially relevant and important
social processes. Examples of social processes are listed in Box 4. Both Taylor et al. (2003)
and Baines et al. (2003) point out that comparative case study material may also assist with the
formation of a theoretical framework and the prediction of impacts.

Box 3. Potential social impacts that should be considered when performing SIAs. Adapted from
Van Schooten et. al. (2003).

Health and social wellbeing
Death, nutrition, actual physical health, perceived health, aspirations, autonomy.

Quality of the living environment

Leisure and recreation opportunities and facilities, environmental amenity value/aesthetic
quality, adequacy of physical infrastructure, adequacy of social infrastructure, personal
safety, crime and violence.

Economic impacts and material well-being

Workload, standard of living, economic prosperity and resilience, income, asset values,
employment, replacement costs of environmental functions, economic dependency and
burden of national debt.

Cultural impacts

Change in cultural values, cultural integrity, experience of being culturally marginalised,
natural and cultural heritage.

Family and community impacts

Alterations in family structure, obligations to family members, social networks, community
identification and connection, community cohesion, social differentiation and inequity and
social tension and violence.

Institutional, legal, political and equity impacts

Functioning of government agencies, integrity of government, tenure of legal rights,
subsidiarity, human rights, participation in decision-making, access to legal procedures and
to legal advice and impact equity.

Gender relations

Personal autonomy of women, gendered division of production-oriented labour, gender-
based control over, and access to, resources.
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Box 4. Categories of social change processes and examples. Taken from Van Schooten et al.
(2003).

Demographic processes

Processes related to natural birth and death rate, in-migration, out-migration, resettlement,
displacement/dispossession, rural to urban migration and urban to rural migration.

Economic processes

Waged labour, conversion and diversification of economic activities, impoverishment,
inflation, currency exchange fluctuation (devaluation), concentration of economic activity
and economic globalisation.

Geographic processes

Conversion and diversification of land use, urban sprawl, urbanisation, gentrification,
enhanced transport and rural accessibility and physical splintering.

Institutional and legal processes

Institutional globalisation and centralisation, decentralisation and privatisation.

Emancipatory and empowerment processes

Democratisation, marginalisation and exclusion and capacity building.

Socio-cultural processes

Social globalisation, segregation, social disintegration, cultural differentiation and deviant
social behaviour.

What has been provided here is a general outline of the stages of a SIA. More often than not, the
methods used in a SIA, will be determined by and similar to what is used in the initial SA stage
of the SIA. The difference is that rather than taking a snapshot of current social characteristics
as occurs in a SA, the results derived from the SA are used to forecast the potential impacts of
likely changes to current settings. One particular technique commonly used in SIA to forecast
impacts is scenario planning.

Scenario planning involves the prediction of how different scenarios will impact on
stakeholders, communities and regions. This approach to SIA requires that the researcher
identify all possible scenarios and then provide a narration for each possible scenario including
its likely impacts and potential mitigation and management responses. Participatory processes
are often used in scenario planning, with scenarios workshopped with stakeholders who can
identify likely impacts, mitigation and management strategies. O’Brien (2002) provides an
excellent overview of scenario planning and identifies a number of central steps to such
planning techniques. These include:

* defining a focal issue or question;
» assessing the pre-determined and less certain elements of the future;
 creating a set of scenarios which are plausible, coherent pictures of a possible future; and

» developing narratives from the present to those possible futures (O’Brien, 2002, pp. 1-2).

Through the thorough identification of different potential scenarios, the full range of potential
impacts (social or other) that might eventuate as a result of a policy change can be explored.
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1.4 Types of data commonly collected and analysed

As discussed previously, a wide range of data may be collected and analysed as part of social
evaluations, whether they take the form of a SA or SIA, or any other type of social research.
Table 1 summarises types of data commonly collected, and the range of methods often used
to collect these data; the following section then describes each method in more detail. Table
2 highlights key information needs identified in a recent workshop in Western Australia on
ecologically based fisheries management, and methods/resources used in social science to
respond to each.
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Table 1. Information needs and data collection methods.

Type of data/information

Data collection
methods

‘Profiling’ stakeholder groups or communities

This refers to developing a contextual understanding of key groups or communities
using both qualitative and quantitative data. It may take the form of a qualitative
description or quantitative statistics (see below) or a combination of both, or
development of a comprehensive history of fishing in a region™.

Document & media
analysis

Qualitative interviews
Group interactions
Quantitative surveys
Socio-demographic
statistics

Indicators (statistical profile of groups/communities)

A more specific type of profiling, this involves using statistical data to identify key
attributes of a particular social group or community. Social indicators are essentially any
measurable quantitative variable that can be linked to the condition of some social factor
or characteristic (Fredline et al., 2006). Schirmer and Casey (2005, pp 22-23) suggest the
following may be useful social indicators for fishing communities: education level; years
participating in fishing; generations of family involved in fishing; fishing methods/licences
held/equipment; length of residence in current hometown; household spending profile;
ethnic characteristics; number participating in relevant fishing sector; number of people
dependent on those employed or participating; median age; gender; income. A different
range of data may be useful for profiling communities dependent on fishing.

Socio-demographic
statistics such as ABS,
previous surveys
Quantitative surveys

Values, attitudes & beliefs
It is often essential to understand how different people and groups perceive, value and
understand a particular issue (e.g. acceptability of use of particular marine resources)

Qualitative interviews
Group interactions
Quantitative surveys

Quality of life

Quality of life is a broad term taken to represent overall wellbeing and can include
physical, mental, social, economic and spiritual wellbeing (Schirmer and Casey, 2005).
It can be measured in terms of an individual subject’s own perception of their wellbeing,
or via assumed indicators of quality of life, although caution is needed when using the
latter. Aspects of quality of life may include overall life satisfaction; work satisfaction;
fishing activity satisfaction; physical and mental health; and community life/social capital.

Qualitative interviews
Group interactions
Quantitative surveys
Socio-demographic
statistics

Social capital

Grafton (2005, p. 754) defines social capital as ‘an all-encompassing term for the norms
and the social networks that facilitate co-operation among individuals and between groups
of individuals’. Social capital often focuses on understanding trust and trust-worthiness,
civic engagement and co-operation, and social networks. High social capital may reduce
fisheries monitoring costs, improve decision-making and assist adaptive capacity of
fishers (Grafton, 2005)12.

Qualitative interviews
Group interactions
Quantitative surveys

Geographic and spatial information e.g. dependence on resource
Methods such as Town Resource Cluster analysis, or GIS analyses, are used to identify
the spatial linkages between human communities and the resources they depend on.

Quantitative surveys
Socio-demographic
statistics

1" For an example of how historical information can be used in fisheries studies, see Sepez et al. (2005) and Norman et al. (2006) who collect and
present historical information for numerous Alaskan fishing communities linked to North Pacific fisheries and USA communities linked to West

Coast and North Pacific fisheries respectively. For each of the fishing communities profiled an in depth overview is provided of various aspects of
the historical development of the relevant fishing communities. Topics covered include early settlement, historical prevalence of indigenous popula-
tions, immigration from other countries and the development of alternative key industries. The historical development of fisheries in terms of boat
numbers, species caught and methods used are also discussed. Other examples of SAs where historical information are used include Brooks et al.
(2001) who assess the social contributions of charter fishing to St Helens in Tasmania and Coakes et al. (2001) who provide a brief account of the
historical development of commercial fishing in Lakes Entrance in Victoria.

12 Social capital is a relatively new idea and area of research. As a result, the concept’s definition and methods of measurement are still
being developed. For further detail on social capital the reader is referred to Glaeser et al. (2000) who deal with the measurement of
trust, Sobel (2002) who looks at the definition of social capital and looks back on previous work done and Knack and Keefer (1997) and
Temple and Johnson (1998) both of which look at the economic benefits of social capital. Work by Grafton (2005) and Paldam (2000)
are good sources of detailed information on social capital, its definition, benefits and measurement. Schirmer and Pickworth (2005) used
a series of measures of social capital to study the South Australian Marine Scalefish Fishery, providing an application of social capital
measurement in the fishing sector.
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Table 2. Information needs of fisheries stakeholders identified in EBFM workshop, 2-3 July 2008, WA.

Question/ Issue raised

Methods used, resources required and comments on
effective ways of addressing issues

What does the community want (in
terms of their values and objectives)
from marine resources? For example,
does the community hold the same
values for imported seafood as
domestically sourced seafood? What
are the expectations of recreational
fishers? How do different parts of the
community and regions differ? What do
key stakeholders want and expect from
the government?

Methods: Qualitative data collection; interviews and focus
groups; surveys. Commonly qualitative interviews/focus
groups used initially to provide context/background for
quantitative survey design.

Key issues: Often there is no opportunity to repeat surveys
over time, and people’s values and perceptions do shift
over time. Always ensure experts are used to design and
deliver surveys.

Further information: See sections on different methods.

What are the factors that influence the
community’s objectives and goals?
This issue links into communication
and extension area).

In depth qualitative surveys can be used to uncover actual
objectives and ideas. Cheaper to undertake qualitative
survey and then input into a quantitative survey.

Can only unpack the issue to a limited extent.

How do you trade off between different
targets/goals? Environment, social,
cultural and economic.

What are the values of trade-offs? Can rank with
comparative trade-offs. Difficult to rank if using both
qualitative and quantitative information, although Bayesian
approaches being used address this to some extent e.g.
Coastal Land and Assessment Management (CLAM)
Tool. Other tools that can be used are citizen’s juries,
where people are presented with the relevant information
by experts. Conflict resolution techniques and processes
may be more needed here than specific social research
(e.g. alternative dispute resolution); social science role

in addressing conflict is to provide data needed to help
resolve disputes.

What are acceptable decision-making
processes?

Follow decision-making process and then use focus
groups and interviews with participants to go through
their experience from process to understand if process is
acceptable.

Much research needed to understand what role media
plays in influencing decisions — results have shown mixed
outcomes.

Many statistical techniques available.

Can use socio-demographic surveys to identify whether
different views reflect different backgrounds.

What is the level of family engagement
and dependency on fishing?

Undertake survey of fishers, commercial or recreational.
Different sectors likely to be dependent in different ways.
Survey may be cheaper if good licence (recreational

or commercial) records available, as fishers are easily
identifiable.

What is the non-extractive value of
‘fish’ and marine resources (and how
does it fit into the EBFM framework)?

Qualitative or quantitative methods available — similar
to those used to identify how different people value and
perceive fishing.

Impact of change (tourism
and development) in regional
communities)?

More difficult to gauge. A range of methods — e.g. ABS
statistics. See section on Social Impact Assessment in
this document. Note that people’s perceptions of impacts
are as important as the impacts, as perceptions drive how
a person responds to a change, and hence the actual
impact.
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Question/ Issue raised Methods used, resources required and comments on
effective ways of addressing issues

Key factors that enable a community to A range of social science studies are currently being

adapt to change (adaptive capacity). undertaken examining how best to measure adaptive
capacity; a wide range of qualitative and quantitative
methods are being used.

How dependent are communities on To answer this question, it is necessary to define what

recreational fishers? is meant by dependence and then design the best way
to measure it, e.g. via qualitative or quantitative surveys.
Include direct and indirect effects; economic input output
studies are sometimes used. Be aware that dependence
may vary seasonally.

What is the value of education/ A range of research can be designed to answer this

enforcement/other approaches to question. Different approaches can be used e.g. scenarios/

change behaviour or comply with role playing to identify how people respond to different

rules? cues; potential for secondary analysis using data on
compliance; or for use of surveys.

How will fishers respond to See section on Social Impact Assessment in this

management change? document.

What are the benefits and costs See sections on Social Assessment and Social Impact

of shifting to aquaculture for the Assessment in this document.

commercial fishing sector?

What are the most effective A wide range of evaluation methods are used, and can

communication or extension strategies incorporate use of documentary analysis, qualitative

to maximise take-up of change? interviews, group interactions or surveys. See sections
on each of these methods in this document for further
information.

Cultural objectives and Indigenous Anthropological methods such as participant observation

uses of fishing resources. and meaningful community consultative and participatory

methods are needed to adequately consult and work
with Indigenous communities. Traditional social science
data collection methods such as surveys are often

inappropriate.
What is the cultural, heritage and A wide range of social science methods can be used to
intrinsic value of a local fishing identify this, including documentary analysis, qualitative
industry? Access to fresh local produce interviews, group interactions or surveys. See sections
and fishing ports. on each of these methods in this document for further
information.

What are the existing social objectives A range of methods can be used to uncover these,

of management of the different sectors including consultative processes through to formal surveys.
(within both the commercial and

recreational sectors).

Understanding external influences. This refers to understanding how external influences such
as changes in petrol prices or influx of ‘seachangers’
to coastal communities are influencing fishing. This is
perhaps easiest to study by surveying fishers to ask them
how external influences are impacting them; this can then
provide data enabling monitoring of the external influences
as an indicator of fisher wellbeing, as the study of fishers
will have identified links between changes in external
influences and impacts on fishers.

How to enhance consultation A range of information is available on appropriate
mechanisms? consultative approaches; these should be consulted and
staff well trained.
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Question/ Issue raised Methods used, resources required and comments on
effective ways of addressing issues

What is the impact of different Well designed quantitative surveys and qualitative
pressures on behaviour? interviews can explore this issue. See relevant sections on
social science methods for more information.

What is the spatial/temporal scale to This varies by situation and can only be identified in the

be used? context of a particular fisheries problem.

How do we get timely and effective Clear policies are needed which identify likely management
information in place for management  information needs early enough to ensure data can be
decisions? gathered and made available, and that regular monitoring

of social issues is put in place where ongoing data are
likely to be needed.

How can social science data be used Social science research must be accompanied by clear

in decision-making? policies identifying the goals and objectives of policy
and other decision makers, which can provide strategic
direction for the interpretation and use of social science
data.

4.5 Examples of different methods used in social evaluation
of fisheries

As described above, a number of different social science methods may be used as part of
any social assessment or social impact assessment; and data on a given social dimension of
a fishery can often be gathered and analysed using a range of methods. For example, ‘social
impact assessment’ can variously involve conducting interviews, focus groups, reviewing media
articles, analysing statistics, or surveying a population. While variants of ‘social assessment’
and ‘social impact assessment’ are often used in fisheries-related social science, they form part
of a family of social science methods, all of which may be useful.

Therefore, rather than use the ‘SA’ or ‘SIA’ label, this section investigates the usefulness of
each data-gathering method typically used in social science separately. When each is discussed,
its potential usefulness for gathering data to inform achieving each objective/management need
is described.

This section provides an overview of a number of different data collection methods and how
they can be used in social science studies in the fishing sector, focusing on:

* Media analysis;

* Document analysis;

* Qualitative interviews;

* Group interactions (focus groups, workshops);

* Quantitative sample surveys;

» Demographic and other statistics (secondary quantitative data);
* Modelling and decision support systems;

* Mixed method studies, giving examples of combining methods to obtain an in-depth;
understanding of particular social issues or characteristics.

For each data type, an explanation is provided of its importance, how it can be used, its advantages
and disadvantages and what methods are normally used to collect relevant data and analyse the
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collected data. At least one example from the literature relevant to fisheries is then provided for
each data type that demonstrates how the methods can be used in a fisheries context.

Media analysis

Relevant to: Those with an interest in how fisheries issues are discussed in the media.
Output: Document and understand perceptions and values as reported in the media, and
how they may have changed.

Usefulness: Allows comparisons of media representations with the views of people
expressed through other mechanisms such as surveys.

Data: Various media reports.

Time/cost: Relatively low.

Media analysis is a useful method for identifying publicly reported perceptions about marine
resource management, and for documenting changes in public concerns and perceptions. It is
generally used in conjunction with the collection of other social data, to enable comparison of
media representations with the views of people expressed through mechanisms such as surveys.

\Yhat is it?

Media analysis refers to analysing media articles to identify how their reporting of particular
issues changes over time. Media analysis is often used to better understand how the media
has influenced public perceptions over time and to document the changing values regarding
particular issues. Some argue this can assist the prediction of the likely public perceptions
about an issue, as the media is believed to have an important influence on public perceptions,
although the extent of influence is sometimes debated. Others argue that changes in the media
are likely to reflect substantive shifts in public perceptions. In reality, it is likely that media
reports influence public perceptions and that public perceptions play a role in influencing what
is reported in the media.

How is it done?

Media analysis ranges from qualitative documentation of the content of articles to quantitative
analysis of the number of times a particular perspective or view has been reported over a
period of time.

Planning and costing

Media analysis can be relatively low cost. When planning, it is essential to identify two factors:

* Which media sources are most relevant and how accessible these are. Can articles be
accessed in electronic format, enabling easy search for key words, or would a hard copy
have to be scanned (resulting in much higher cost); and

* Purpose of the analysis. Is a qualitative understanding of media representation required, or a
quantitative documentation of the number of times reports reflecting a particular perspective
occur? The cost of staff time to analyse reports will depend on the issues being examined.

58 Fisheries Research Contract Report [Western Australia] No. 21, 2009



Benefits and limitations

Media analysis is a useful way of understanding publicly communicated messages about marine
resources. It gives some indication of public perceptions about issues, can be undertaken
relatively quickly, and is reasonably low cost.

Caution is needed, however, in interpreting media analysis. In particular:

Media reports are often influenced by particular forms of bias that need to be understood
and examined as part of the analysis;

Not all events or perceptions are reported in the media, and media reports alone should not
be relied on to document history of particular events. The limitations of media coverage
of issues must be understood when studying how the media have represented a particular
1Ssue;

The links between public perceptions and media reports are strongly debated. While most
agree there is a link, the nature and direction of the link is not agreed.

Examples of media analysis in fisheries research

Compas, E., Clarke, B., Cutler, C. and Daish, K. (2007) Murky Water: Media Reporting
of Marine Protected Areas in South Australia. Marine Policy. Vol. 31, pp. 691-697.

The research and findings presented in this paper are based on an analysis of the media
coverage on the development of the Encounter Marine Protected Area (MPA) in South
Australia. The research is based on the assumption that the media has a significant role in
educating the public about environmental policy and management so as to assist them to
participate in pubic consultation.

Qualitative and quantitative analysis of five newspapers was undertaken. The newspapers
were selected due to their close proximity to the case study site. Keywords were used to find
articles related to the topic, which were analysed to assess the date of publication, opinion
stated (i.e. for or against the MPA), and the themes communicated in the article.

The findings conclude that the media is more interested in portraying contested opinions
than providing facts on the policy process or marine ecology. These results suggest that the
media may hamper the policy formation process by their failure to provide the information
required for the public to provide feedback on the draft MPA zoning proposal.
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Sullivan, K.M. (1999) Fishing in the Media: Mainstream Print News and the Commercial
Fishing Industry in Texas. Culture & Agriculture. Vol. 21, No. 3, pp. 31-43.

This paper presents the results of ethnographic fieldwork focussing on analysis of two
newspapers to investigate the media’s portrayal of commercial fisheries harvesters in the
Galveston Bay area, Texas. The research was based on the idea that the media plays an
important role in influencing public perception of, and therefore public pressure for, more
stringent management of commercial fishing.

Research involved locating, via a keyword search, all articles and editorials on commercial
fishing over an eight-year period (1987-1994). The location and type of article was recorded,
then arranged chronologically and counted. People quoted, and photos were also analysed.
The conclusions mapped the changing use of print news coverage, and outlined issues of
representation and the political, economic and power relations between and within parties.

Research such as this is important because public opinion can help to shape policy, and so it
is necessary to understand how media affects this opinion.

Document analysis/desktop review

Relevant to: Any stakeholder group.

Output: Typically construct a history of an event or issue, and/or identify the ranges of
perspectives expressed about that issue.

Usefulness: An easy approach to gaining an in depth understanding about a particular issue
and can assist with consultation.

Data: Any kind of documentation.

Time/cost: Relatively low.

Document analysis can be useful when there is a need to better understand current knowledge
about a particular issue through reviewing recent research, and when the policies, perspectives and
interactions of groups regarding particular marine resource management issues need to be better
understood. It is commonly used in community consultation processes to better understand the
history of interactions of stakeholders, as historical cooperation or conflict is likely to influence
how groups interact in a consultation process and the positions they adopt. The knowledge
developed can be used to inform development of improved consultation strategies.

What is it?

Document analysis refers to analysing documentary evidence, typically to construct a history
of an event or issue, and/or to identify the ranges of perspectives expressed about that issue.
Also called secondary data analysis or desktop review, as it typically involves no direct contact
with people to gather data from them, it may include any kind of documentary, or in some
cases, video, documentation of events and perspectives. For example, books, newspapers,
organisational reports, results of previous research studies, Hansard transcripts and other
sources may be reviewed.

How is it done?

Document analysis typically involves qualitative analysis of the documents relevant to the topic
being studied. Qualitative analysis can use many techniques, but often involves developing a
history or timeline of events from different perspectives, and coding data into thematic coding
categories, which may for example identify the groups of themes or perspectives held by
particular groups to assist their comparison.
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Planning and costing

Document analysis is typically a low-cost method of analysing social data. Planning document
analysis requires identification of two factors.

* What is being examined, over what timeframe

* Accessibility of documents

Cost will vary based on these factors, as different analyses will require varying amounts of time.

Benefits and limitations

Document analysis is a useful way of reviewing what is currently known about a particular
issue, and the history of that issue. It can be undertaken relatively quickly, and is reasonably
low cost.

The usefulness of document analysis depends largely on the type and amount of documentary
evidence available for analysis. If little documentation is available, or the documentation
available is heavily biased to one particular perspective out of many, documentary analysis will
have limited value. It is essential to clearly document gaps in documentary evidence and other
limitations to ensure these are clearly understood.

Examples of document analysis in fisheries research

Delaney, A.E., McLay, H.A., van Densen, W.L.T. (2007) Influences of Discourse

On Decision-Making in EU Fisheries Management: The Case of North Sea Cod (Gadus
morhua). ICES Journal of Marine Science. Vol. 64, pp. 804-810.

This paper provides an example of how social science research can be used to assess factors
that may influence policy. Whilst public participation in resource management (including
fisheries) is now expected, this study looks at whether stakeholders are able to influence
decision-making and policy through public debate.

Research was conducted in the European Union in Denmark, the Netherlands, UK, France
and Norway, focusing on stakeholders involved in the North Sea cod fishery. Discourse
analysis was undertaken to examine the public debate as recorded through mediums such
as national newspapers, minutes from meetings, newsletters and interviews with key
informants. Semi-structured interviews conducted with managers were also analysed to
gauge their knowledge of the public debate.

The study found that, whilst public debate has not influenced year-to-year decision-
making, it may have influenced the attitude of people involved in the management system
more generally.
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Jennings, S.F. and Lockie, S. (2002) Application of stakeholder analysis and social
mapping for coastal zone management in Australia, in: Gomes, F.V. et al. (Ed.) (2002).
Littoral 2002: 6th International Symposium Proceedings: a multi-disciplinary Symposium
on Coastal Zone Research, Management and Planning, Porto, 22-26 September 2002:
Vol. 1. pp. 285-294. URL:http://www.io-warnemuende.de/homepages/schernewski/
Littoral2000/docs/voll/Littoral2002_33.pdf 23/01/08.

This paper used two participatory social research tools, social mapping and stakeholder
analysis, to assess the values, interests, aspirations and attitudes of different stakeholder
groups affected by coastal zone management in the Port Curtis catchment, Queensland.

The first step in the research involved interviews and document analysis to gain an
understanding of the stakeholders’ views. The information gathered was used to create
‘social maps’; visual representations of stakeholders’ relationships with each other. These
maps provided a basis for discussion between stakeholders. The second step involved the
identification, with stakeholders, of strategies to reduce conflict in relation to management
decisions.

The research found that conflict often arises in situations where opportunities for discussion
and negotiation between different groups do not exist. Discussion and negotiation leads to
the prevention of conflict, and encourages collective action in an environment of diverse
views. Reduced stakeholder conflict leads to improved coastal zone management, thus
illustrating how social science can be used to improve decision-making.

Qualitative interviews

Relevant to: Any stakeholder group.

Output: Provides an understanding of how and why people act in particular ways.
Usefulness: Provides policy makers with information about why certain actions or
perceptions occur and allows policy makers to respond to the causes of these actions or
perceptions.

Data: Qualitative data regarding perceptions and behaviour are collected.

Time/cost: Relatively high.

Qualitative interviews with individuals are a key method for gathering data that helps
explain human behaviour and perceptions. Gathering qualitative data via interviews enables
development of understanding of how and why people have chosen to act in particular ways,
whereas quantitative surveys do not enable this type of understanding to be developed.

What is it?

Qualitative interviews are interviews, undertaken face to face, by phone or, sometimes, online
through a conversational medium such as instant messaging. They may be semi-structured
or unstructured. Semi-structured interviews discuss a pre-set list of topics, with in-depth
discussion allowed for each topic. Unstructured interviews have less structure, with a general
topic used to start discussion. Interviews may be recorded by taking notes, audio recording, or
video recording. Interviews are commonly transcribed and analysed using qualitative analysis
techniques such as coding.

How is it done?

Interviews typically follow a process of:
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* Identifying how people to interview will be chosen. This may be based on their experience
with a particular issue, with ‘key informants’ who have in-depth knowledge or experience
often interviewed, or based on randomly sampling a particular population;

* Deciding interview questions;
* Interviewing the sample;

* Analysing interview data.

In some cases, interviews are structured so they can elicit both qualitative and quantitative data;
see the ‘examples’ section for example of how this has been done in some studies on fisheries-
related topics.

Planning and costing

Interviews can be high cost and time consuming, but the cost depends on how many people are
interviewed and the extent of data analysis (for example, whether interviews are transcribed
word for word or if instead notes are taken during the interview). Planning interviews requires
decisions regarding the:

* Purpose of the interviews and hence interview topics;
» Sampling approach for interviewing and total number of people to be interviewed;

» Analysis approach to be used.

Benefits and limitations

Interviews are one of the best approaches to explaining human behaviour and perceptions.
Whereas quantitative data can tell you how many people behaved a particular way, or hold a
particular perception, qualitative interviews enable an exploration of why people may act or
perceive an issue in a particular way. This explanation is necessary in designing good policies,
as it enables policy makers to specifically respond to the triggers and causes of particular
actions or perceptions, instead of making assumptions about why these have occurred.

The key limitation of interviews is that it is usually not possible to interview enough people
to obtain a statistically significant sample. Therefore it is difficult to know if the people
interviewed have been ‘representative enough’ to provide useful explanations of behaviour
and perceptions. For this reason, many researchers combine qualitative data collection in
interviews with surveys that identify what proportion of a particular population act in particular
ways or hold specific perceptions.
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Examples of use of qualitative interviews in fisheries research

Silvano, R.A.M. and Begossib, A. (2005) Local knowledge on a Cosmopolitan Fish
Ethnoecology of Pomatomus saltatrix (Pomatomidae) in Brazil and Australia. Fisheries
Research, Vol. 71, pp. 43-59.

This paper reports ethnographical research conducted with Australian Indigenous and
Brazilian caigaras fishers who fish for a migratory fish. Interviews were conducted with the
fishers using standardized questionnaires. Quantitative analysis was carried out by assessing
the percentage of interviewees that mentioned a certain answer to the questions asked.
Qualitative analysis was carried out by comparing citations by Brazilian and Australian
fishers. The information provided by the fishers was compared to scientific data.

The study found that the fishers’ knowledge was similar to the scientific knowledge (which
is limited), suggesting that local knowledge can be used in management policies. It was
also found that this form of research may lead to increased dialogue between fishers and
scientists, thus increasing the body of knowledge, as well as the fishers political and cultural
strength. The findings support the use of co-management schemes which, if put into place,
would change the current, management policy.

Rossiter, T. and Stead, S. (2003) Days at Sea: From the Fisher’s Mouths, Marine Policy.
Vol. 27, pp. 281-288.

This paper presents the findings of a study focussing on fishing regulations in the European
Union, and the Northeast of Scotland. Fifty fishers were interviewed using semi-structured
questions to ascertain their understanding of the issues facing the fishing industry, which
is considered to be in a critical state, and their ideas as to how regulation and management
should be altered to increase the sustainability of the industry. The fishers’ responses were
compared to the Common Fisheries Policy (or “Roadmap’) (2002) outlined by the European
Commission. Overall, there were many similarities between the two.

The fishers usually suggested that regulation should be altered from a quota-based system to
an effort (days at sea) system. They felt that the later system would be easier to regulate and
monitor, and would thus increase compliance. The study suggests that including the people
affected by policy is beneficial because they know the problems associated with previous
policy decisions from their experience in working under them. Consultation counteracts
the problem that the people writing policy frequently lack an understanding of the fishing
industry, which affects their ability to develop good policy (pg.283). However, results should
be used with care considering that the fishers tended to look at the pros of effort based
fishing and ignore the cons.

There was no discussion as to whether the study findings have been considered by management
during the decision-making process. However, the Scottish government website presents ‘A
Sustainable Framework for Scottish Sea Fisheries’, which includes mention of effort-based
management systems as one of many tools for management: ‘4 Sustainable Framework for
Scottish Sea Fisheries’. Accessed at:

http://www.scotland.gov.uk/Publications/2005/07/07105456/55094

Last updated: 7 July 2005. Accessed on: 19 December 2007. Scotland.
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Christensen, A. and Raakjaer, J. (2006) Fishermen’s Tactical and Strategic decisions: A
Case Study of Danish Demersal Fisheries. Fisheries Research Vol. 81, pp. 258-267.

The focus of this paper was on the different strategies and tactics used by fishers in Denmark,
and how management and regulations affect behaviour. The research involved in-depth
interviews carried out two to three times with 16 fishermen over a couple of months. Balance
sheets were also analysed. A survey was then written based on the interview responses to
allow for the validation and generalisation of the interview responses. Statistical analysis
was then carried out on the decision-making processes of fishers. The study found that there
is a difference between the intention of policy and the result because fishers change their
practises to minimise the impact of new policy. These results suggest that more flexible
management is necessary. The paper reports that the European Commission has begun to
change its management policy and has introduced effort control measures (days at sea).
These changes may have been influenced by earlier social science based research, such as
that by Rossiter and Stead (2003) (see above), and suggests that social science can be used
to advocate for changes in policy.

Schumann, S. (2007) Co-management and “Consciousness”: Fishers’ Assimilation of
Management Principles in Chile. Marine Policy Vol. 31, pp. 101-111.

This paper presents research carried out in Chile to assess the social benefits that resulted
from the establishment of a new Management Area system that required fishers to work with
marine biologists.

Open-ended surveys were carried out at thirteen ports. Interview participation was based
on opportunity, i.e. fishers who were at the port when the interviewer was present. The
questions focused on the experiences of fishers involved in the management of the area
and their work with the biologists. Responses were assessed using qualitative analysis to
find the ideas that emerged from interviews. In addition, quantitative analyses were used
to find the percentage of responses within general groups such as positive and negative
responses. This is a useful example of the combination of qualitative and quantitative social
data collection in which qualitative interviews were combined with quantitative analyses.
The study examined why the new Management Area system has been successful. It was
found that the reasons for success were different to the expected reasons. These findings
suggest that research is important to assess the social outcomes of policy in order to generate
understanding of why policy is successful. The knowledge can then be used in future policy
and decision-making.
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Taylor, N. and Buckenham, B. (2003) Social Impacts of Marine Reserves in New
Zealand, Science for Conservation. No. 217. Published by New Zealand Department of
Conservation.

The paper presents the background, methods, findings and implementation of research
carried out by the New Zealand Department of Conservation. Multiple research methods
were used to assess the social impacts relating to the development of marine reserves as
well as the human impacts on these reserves. These impacts were related to multiple uses of
marine parks, including tourism and recreation, fishing industries and Maori culture.

Initial research involved the review of related literature, which formed a background to
later research based on three case studies. The case study-related methods included surveys
completed by local businesses, and semi structured interviews conducted with residents,
business operators, commercial fishers and key informants such as field officers working
with the Department of Conservation. The interviews used a list of 26 key words as prompts
and assisted the use of computerised content analysis.

The initial results of the research were presented at several meetings and workshops that
allowed for the discussion of the findings and, in the workshops, the development of
strategies and guidelines for the future implementation of marine reserves. The use of these
strategies and guidelines will ensure the direct impact of social science research on policy
and decision-making.

Group interactions: Focus groups, group interviews, workshops

Relevant to: Any stakeholder group.

Output: Provides an understanding of how and why people act in particular ways.
Usefulness: Information is collected relatively quickly and provides policy makers with
information about why certain actions or perceptions occur and allows policy makers to
respond to the causes of these actions or perceptions.

Data: Qualitative data and information are collected regarding group perceptions and
views and factors that influence individuals’ behaviours.

Time/cost: Medium to high — less expensive than undertaking multiple individual
interviews.

Focus groups, group interviews and workshops are useful ways of gaining a rapid understanding
of the views held by a number of people. Similarly to qualitative interviews, they are a key
method for gathering data that helps explain human behaviour and perceptions. Gathering
qualitative data via these ‘group interaction’ methods can provide an understanding of how and
why people have chosen to act in particular ways.

These methods enable interaction amongst participants, and hence are useful ways to generate
new ideas and possible solutions to problems that are acceptable to a range of stakeholders
and groups.

\What is it?

Focus groups, group interviews and workshops are all forms of group interaction. Definitions
of each differ, and their format may often be very similar if not identical. In general, the
distinctions made between the three terms is that:

* Focus groups generally involve gathering people who have similar characteristics together
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to comment on or discuss a particular issue. The similarity may be that the people involved
all come from the same industry, same locality, gender/age groups, or they may be chosen
for some other similar characteristic. A focus group will usually only be brought together
on a single occasion, although in some cases repeated focus groups may be undertaken with
the same group of people;

* Group interviews are typically chosen to include people who may have a diversity of views
about a particular subject. For example, the participants may all come from the same region
but are chosen to reflect the diversity of ages, occupations, and other relevant characteristics
of the population of that region. Similarly to focus groups, a group interview is usually
undertaken once;

» Workshops usually refer to bringing people with expertise on a particular topic or issue
together to actively work on that issue for a period of time. The objective is often to arrive
at results or recommendations for moving forward. A workshop may be a ‘one-off” event,
or a series of workshops may be held on a particular issue.

How is it done?

Group interactions have traditionally been held as face-to-face meetings. However, use is
increasingly being made of online forums or websites such as ‘Second Life’ to hold virtual
group meetings. The former is still preferred, and reduces the chance of misunderstandings
as participants are able to better understand each other’s contributions when they can observe
body language and hear how a person said something, as well as what they said. Interacting
via written word only has a higher probability of leading to misunderstandings as the ‘tone’ in
which something was said is more difficult to interpret.

Face-to-face group interactions typically involve meeting for a period of time — anything from
1-2 hours to several days — to discuss a particular topic. Many group interactions are guided
by trained facilitators to ensure the process is a positive experience for all. This is particularly
important in conflict situations. Interactions may be recorded by taking notes, audio or video
recording, with these notes/recordings then analysed.

Planning and costing

Group interactions are often a less expensive option than individual interviews. Costs will vary
depending on decisions made when planning the interaction, including:

* Whether a trained facilitator is paid to run the interaction;

»  Whether participants are paid or have their costs covered to attend the focus group/group
interview/workshop;

* Number of participants;

» Extent of preparation required. For example preparation of data to be discussed at the
interaction;

» Extent of subsequent analysis of data. For example, costs of a workshop will be higher if all
discussions are recorded and fully transcribed than if analysis is based on notes taken at the
workshop.

Benefits and limitations

The benefits and limitations of group interactions are similar to those of individual interviews.
Group interactions are very valuable in helping to explain human behaviour and perceptions.
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They are also commonly used to generate new, shared solutions and strategies about an issue
of common interest to the group of people who are interacting.

The key limitations of group interactions are, firstly, that it is usually not possible to include
enough people to obtain a statistically significant sample. Therefore it is difficult to know
if the people interviewed have been ‘representative enough’ to provide useful explanations
of behaviour and perceptions. Secondly, group interactions have the potential to exacerbate
existing or contribute to new tensions between different individuals and groups if not facilitated
skilfully, especially when sensitive or contentious issues are discussed.

Examples of use of group interactions in fisheries research

Bennett, E. (2007) Gender, Fisheries and Development, Marine Policy. Vol. 29, pp. 451-
259.

This paper focuses on issues relating to gender, such as the role of women and equity, in
the fishing sector in West Africa, within the broader focus of the developing world. The
paper outlines these issues before discussing the results of a workshop held in Benin. The
workshop, entitled ‘Room to Manoeuvre: Gender and Coping Strategies in the Fisheries
Sector’ brought together 14 participants from Europe and Africa representing fisheries
organisations, universities, research, administration, development and non-government
organisations. Discussion was carried out using a framework based on the Sustainable
Livelihoods Approach, which encourages an holistic approach, including human, social,
physical, natural and financial capital.

The research was designed to discuss the multiple issues surrounding gender in the fishing
sector, and the role of policy in improving gender issues such as equity and development.
The social science approach was valuable because it led to a number of possible policy
interventions related to the underlying ‘deep-rooted’ causes of problems, rather than the
immediate challenge (or ‘symptom’). The paper does not state whether the suggested
interventions were used to improve policy.

Bennett, E., Neiland, A., Anang, E., Bannerman, P., Rahman, A.A., Huq, S., Bhuiya,
S., Day, M., Fulford-Gardiner, M. and Clerveaux, W. (2001) Towards a Better
Understanding of Conflict Management in Tropical Fisheries: Evidence from Ghana,
Bangladesh and the Caribbean. Marine Policy. Vol. 25, Issue 5, pp. 365-376.

This paper focuses on conflict and natural resource management and suggests that institutional
failure may be a key cause of conflict. Three case studies are used to compare fishing-related
conflict in Ghana, Bangladesh and Turks and Caicos Islands. Fieldwork as conducted in a
number of villages with different fishing-related characteristics. Data collection methods
combined semi-structured questionnaires, focus group discussions, and contextual and
conflict map building. These were conducted in the local language once workshops had been
held to discuss the local meaning of key words such as ‘conflict’. Responses were analysed
to produce a list of potential causes of conflict.

The results show the significance of institutional failure as a factor in fisheries conflict. Whilst
this paper may not have immediately affected policy making, it provides suggestions as to how
policy makers can work responsibly to reduce conflict. These results support other papers that
advocate the need for policy makers to understand the potential impacts that their decisions have
on individuals, and for increased information flow between governments and communities.
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Jimenez-Badillo, L. (2008) Management challenges of small-scale fishing communities
in a protected reef system of Veracruz, Gulf of Mexico. Fisheries Management and
Ecology. Vol. 15, pp. 19-26.

Levels of compliance to fisheries-based management policies are affected by the social and
demographic issues faced by fishers. This paper used a range of social science methods,
consisting of field observation, structured questionnaire interview, and key informant and
focus group discussions to examine the social and economic characteristics of fishers in
the Veracruz Reef system national park. Two areas, Veracruz and Anton Lizardo, were
compared.

The results of studies such as this one assist decision makers to predict how fishers will
respond to management policies by outlining the social and economic issues which they
face. For example, it was found that many fishers had no opportunities for alternative income
sources other than fishing. Issues such as this must be taken into account when designing
management processes to enable a balance between social and environmental issues. The
paper advocates for the use of co-management for government, stakeholders and fishers to
share decision-making processes and management functions.

Quantitative sample surveys

Relevant to: Any stakeholder group.

Output: Provides an understanding of the proportion of a population that hold particular
views or undertakes particular actions.

Usefulness: Provide useful information enabling an understanding of the distribution

of particular characteristics across a defined population and how widespread different
perceptions, behaviours and characteristics are.

Data: Quantitative data is collected.

Time/cost: Medium to high but depends on which survey method is used.

Quantitative sample surveys are important tools that can be used to understand the proportion
of a population that holds a particular view or undertakes a particular action. To be effective,
however, they need to be well designed and implemented —quantitative surveys often fail due
to a lack of professionalism in their design and implementation, which can easily result in a
low response rate to the survey, or data that have limited usefulness.

Quantitative surveys are used in many circumstances to gather important social information.
They are particularly commonly used as a tool in social impact assessment, perceptions studies,
and increasingly in community consultation processes to ensure that the views of the entire
population are known on an issue.

Yhat is it?

Quantitative sample surveys are surveys that target a statistically significant sample of a defined
population of people (for example, commercial fishers operating in a particular fishery; the
adult population of a particular town or region, recreational fishers in a defined region). They
typically ask questions designed so that the responses can be analysed numerically to produce
statistics on the proportion of the sample that have particular characteristics. For example,
they may ask respondents to tick ‘yes/no’ questions that ask about activities they have/haven’t
undertaken, or to rate the strength of their feelings about a topic on a scale of one to five.
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When sample surveys achieve a statistically significant response rate, it is possible to extrapolate
from the survey results to identify the characteristics of the total population from which the
sample was drawn. This means that a well-designed sample will enable valid conclusions to be
drawn about the characteristics of a much larger population.

How is it done?

Quantitative sample surveys take the forms of questions asked of a carefully designed sample
of people. Typically the process involves designing questions, carefully selecting an appropriate
sample, delivering the survey, entering and analysing data.

Surveys may be delivered in various ways, including:

» Face-to-face surveys. These are expensive compared to other survey modes, but reduce
potential for misinterpretation of questions. It can be difficult to specifically target an
exact sample, and the location and time chosen for face-to-face surveying may bias the
sample achieved;

* Mail surveys. These are the lowest cost survey option after internet and email surveys. It is
possible to target surveys to a very specific sample. However, response rates are typically
low (20% or less) unless measures are taken to improve response rate such as providing a
payment for those who complete the survey, sending reminders to complete the survey up
to six times, and providing toll-free phone numbers survey recipients can call for assistance
when completing the survey. Mail surveys take longer than some other options such as
phone surveys;

* Phone surveys. These are mid-range in terms of cost, and enable rapid survey of people,
with data able to be entered into a form as people are surveyed on the phone. It can be
challenging to achieve a representative sample, and response is affected by factors such as
the time of day at which phone calls are made;

 Internet and email surveys. Internet and email surveys are becoming increasingly popular.
They are very low cost and can be easily designed, particularly using online survey
instruments such as those available from <http://www.surveymonkey.com>. The key
difficulty is that it is often difficult or impossible to establish a valid sample frame and
to select the sample desired, and results cannot always be extrapolated to the rest of the
population being sampled.

Planning and costing

Well designed surveys cost a reasonable amount, but are often surprisingly cost effective,
especially when compared to the cost of undertaking time intensive data collection using
methods such as individual interviews. They cannot, however, gather the same types of
information as some of the qualitative methods described above. The cost of a survey will vary
depending on:

* Survey delivery method used;
* Number of people surveyed;

* Number and type of questions asked. It takes less time to analyse ‘close ended’ questions
in which people tick a box or rate their opinion on a scale, than to analyse ‘open ended
questions’ in which respondents provide written answers which then have to be categorised
to enable numerical analysis;

» Type of analysis to be undertaken.
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Benefits and limitations

Quantitative surveys can provide useful information enabling an understanding of the distribution
of particular characteristics across a defined population. For example, whereas qualitative work
could identify that some fishers have increased income following a management change, use
of quantitative surveys can enable quantification of how many and which types of fishers
have benefited. Quantitative surveys provide an understanding of how widespread different
perceptions, behaviours and characteristics are — how many people typically believe that MPAs
are a useful management tool? Are they more likely to be young or old? Are recreational fishers
more or less likely than other groups to be in favour of proposed or existing MPAs?

Quantitative surveys also have important limitations. In particular:

* Quantitative surveys have limited explanatory power. For example, while it is possible to
analyse survey data to identify if women are statistically significantly more likely than men
to hold the view that MPAs have positive benefits, the causes of this correlation are not
identifiable based on survey data. While regression analysis can construct explanations in
which many factors explain a particular outcome, this should not be confused with providing
a causal relationship. Qualitative work is a useful, and sometimes easier, way of exploring
why people behave or perceive the way they do;

* Quantitative surveys require considerable skill to design and implement well. Question
design, delivery methods and analysis are all areas in which specialists spend years
developing skills, yet it is common for inexperienced staff members to be asked to deliver
a quantitative survey which then achieves poor results. Common pitfalls include poor
question design, poor sample design, and little use of techniques known to improve response
rates. For example, a poorly designed question may result in one respondent interpreting
the question in one way, while another respondent interpreted the question as referring to
something different.
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Examples of use of quantitative sample surveys in fisheries research

Steel, B., Lovrich, N., Lach, D., Fomenko, V. (2005) Correlates and Consequences of
Public Knowledge Concerning Oceans Fisheries Management. Coastal Management.
Vol. 33, pp. 37-51.

This paper outlines the need for a method to assess the link between public knowledge
on oceans and support of measures taken by policy makers to restore oceans. The study
used a mail and phone survey to over 3000 Pacific Northwest US citizens. The research
was deemed necessary because a report issued by the Pew Ocean Commission suggested
that increased public knowledge about ocean-related issues, particularly related to policy,
will lead to increased public support for policy designed to restore and protect oceans. The
research examined whether this occurs and determined the best sources of policy-relevant
knowledge.

Levels of knowledge were examined by asking questions relating to the marine environment.
In addition to the use of multiple-choice questions, respondents were also asked to indicate
from a list of words, those they did and did not know the meaning of. Respondents were also
asked how often they used media such as television, the internet or newspapers in order to
examine the success of media sources in providing knowledge to the public.

This research is significant because it suggests that increased knowledge is correlated with
increased support for measures and policies to restore oceans. However, the research did not
study the correlation between support for a policy and actual behaviour.

Stewart et al. (2006) The Demise of the Small Fisher? A Profile of Exiters From the NZ
Fishery, Marine Policy. Vol. 30, pp. 328-340.

Research conducted for this paper profiled the fishers who have exited the New Zealand
(NZ) fishing industry since the introduction of the NZ quota management system (QMS)
in 1986. The research involved the development of a questionnaire, which had been refined
through a focus group involving people exiting the fishery. The questionnaire responses
were analysed to create a profile of pre-exit involvement, the process of exit, and post-exit
employment. In doing so, the researchers were interested in analysing the impact of the
QMS on fishers.

The results found that the impacts had not been particularly harmful to fishers as 97% of
fishers who chose to exit the industry found employment before, or promptly after their exit.
Whilst there was no mention of policy implications, the research was useful to measure the
impacts of policy using a variety of indicators, and, had the results been more negative, would
have suggested that the social issues of QMS required further attention by policy makers.
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Arlinghaus, R. (2006) Understanding Recreational Angling Participation in Germany:
Preparing for Demographic Change. Vol. 11, pp. 229-240.

A number of factors affect the management of recreational fishing practises and how
management decisions to increase or decrease fishing are valued. These factors include
social, ecological and environmental benefits and costs. Proactive decision-making is
required in order to anticipate and minimise costs, and this calls for an understanding of why
people fish, and who these people are.

The research examined the demographic, social, economic and geographic (access to a place to
fish) constructs of fishing through a household screening survey conducted over the telephone
as part of a larger national survey in Germany. The initial survey asked whether there were
any anglers in the household and whether they could be interviewed at a later date. Statistical
analysis was then completed to assess which factors affected the likelihood of an individual
being an angler. General predictions of future demographic, social and economic changes in
Germany were then used to create a tentative prediction of future angling participation. These
results can be used to assist decision-making and management by fisheries.

Finn, K.L.. and Loomis, D.K. (2001) The Importance of Catch Motives to Recreational
Anglers: The Effects of Catch Satiation and Deprivation. Human Dimensions of
Wildlife Vol. 6, pp. 173-187.

The management of recreational anglers’ behaviour requires an understanding of their
motivation to fish. Fisheries management requires a balance between the sustainable use of
the resource, with sufficient income from the sale of fishing licenses, equipment related taxes,
and general expenditure to fund the management of the resource. Social science research
assists managers to predict anglers’ responses to future management changes, and therefore
assists decision and policy making because managers partially control the opportunities for
anglers to catch their preferred fish.

The research presented in this paper involved a questionnaire completed by Massachusetts
freshwater anglers. License receipts were used to identify anglers and a questionnaire
was sent to a random selection of anglers via mail. The questionnaire provided scenarios
outlining different fishing experiences depending on motivations regarding the size, number,
and species of fish caught and the previous success in terms of these same motivations. The
group was divided into three and each group was sent identical copies of 8 scenarios so a
total of 24 scenarios were tested. Respondents were asked to indicate on a 7-point Likert-type
scale, the importance of each motivation. The use of the scenarios allowed for a controlled
experiment and analysis was carried out using a repeated measures ANOVA procedure.
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Franco de Camargo, S.A. and Petrere Jr, M. (2001) Social and Financial Aspects of
the Artisanal Fisheries of Middle Sao Francisco River, Minas Gerais, Brazil. Fisheries
Management and Ecology. Vol. 8, pp. 163-171.

This study, carried out in fisheries on the Sdo Francisco River, Brazil, examined fisher
behaviour and practises, and the impact of these factors on the fishers’ income. No data
related to these issues existed prior to the study. The research aimed to examine the financial
and ecological status of the fishery in order to assist planning decisions, as well as to assess
the implementation of regulations at the local scale.

Data were collected during 109 interviews with professional fishers using a structured
questionnaire. Interviews took place over a year the extended time frame in which to collect
data allowed for some changes to be made, and the questionnaire was shortened to emphasis
the questions relating to fishing activity. These changes were required as many of the fishers
during the earlier interviews did not answer all the questions.

Data were analysed using an analysis of covariance to find that assess values and behaviour
that contributed the most significantly to the fishers’ total income. The information can be
used to assist decision-making as, at the time of research, there was ongoing debate between
commercial and sport fishers concerning management decisions.

Aslin H.J. and Byron 1.G. (2003) Community perceptions of fishing: implications for
industry image, marketing and sustainability. Fisheries Research and Development
Corporation Project No. 2001/309. FRDC, Canberra.

Aslin and Byron (2003) assess the perceptions, knowledge and attitudes of the Australian
public towards the Australian fishing industry. Their assessment was based on a literature
review, a series of focus groups and a telephone survey. The literature review focussed
on similar works to assist with the development of telephone survey questions. The main
purpose of the focus groups was to familiarise the researcher with the research focus and also
to help determine what survey questions would be most appropriate to gather the required
information. The telephone survey was then used to collect the information regarding public
perceptions.
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Sutton S.G. (2006). An Assessment of the Social Characteristics of Queensland’s
Recreational Fishers. CRC Reef Research Centre Technical Report No. 65. CRC Reef
Research Centre, Townsville.

Sutton (2006) assesses the social values of recreational fishers in Queensland as part of a
social assessment of this sector. The social values assessed by the author include:

» The intrinsic value of fisheries resources;
» Bequest and existence values;

» Research and educational values;

» Aesthetic and spiritual values; and,

» Subsistence values (Sutton, 2006, p. 36).

A series of thirty statements were presented to survey respondents with respondents required
to score each statement according to a five point scale which ranged from strongly disagree
to strongly agree. The scores of statements were then used to assess the importance of each
of the above five values. Examples of the statements presented included:

» ‘Evenifldidntfish, it would still be important for me to know that healthy fish populations
exist’;
»  ‘We should do everything we can today to ensure that future generations inherit healthy

recreational fisheries’,

* ‘The value of aquatic environments exists only in the human mind; without people, aquatic
environments have no value’.

Scores were then aggregated across the sample to determine what statements were most
likely to reflect the views of recreational fishers in Queensland.
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Fisheries specific survey approach: Town Resource Cluster analysis

Quantitative surveys form an important part of ‘“Town Resource Cluster’ (TRC) analysis, a
conceptual approach to understanding social and economic dependence on resources such as
fisheries. TRC analysis as defined by Coakes et. al. (2001, pg. 4) is essentially;

‘a methodological framework for examining the social impacts of changes in resource use
or management in a regional planning context’ and ‘provides a framework in which existing
assessment techniques may be usefully included and embedded’ .

As a social assessment technique, it is essentially trying to solve the problem of defining
distinct spatial units and the level at which SA should take place within a region. Indeed, as
Fenton et al. (2001) point out;

‘without a locationally and spatially distinct unit that defines the social environment, any
attempt to understand social and community processes and changes, particularly in the
context of NRM, will be fragmented and disparate’.

» As a social assessment technique, TRC analysis has three key objectives:
* to identify town resource clusters;

* to assess the relationships that exist between TRCs and spatial areas of natural resource;
and,

* to describe various social aspects and characteristics of identified TRCs.

In order to identify TRCs, measures of inter-town dependency can be used. Such measures
can be based on the location of business expenditure, employee expenditure, employee
residential expenditure, social infrastructure and facilities and social networks. The
appropriate values for such measures can be attained via surveys and interviews of those
business owners and workers directly involved in the resource production activity (Fenton et
al., 2001). Once this has been done, whatever SA process or method is chosen can be applied
according to the identified TRCs within the region.

Thus, TRC analysis, by taking into account the relationships and ‘mutual interdependencies’
between communities, allows the identification of distinct socially defined spatial units
(TRCs). These spatial units provide the researcher with a basis on which the social aspects
(and potential social impacts of future changes in policy) relevant to individual TRCs can
be understood.

Fenton and Marshall (2001a) use TRC analysis as part of a social assessment of Queensland’s
commercial fishery. To undertake the analysis, they use a variety of social and demographic data
relating to both boat owners and crew that were collected via two separate telephone surveys. Their
first survey focussed on boat owners and collected data on the characteristics and locations of
fishing operations and expenditure and the socio-demographic characteristics of boat operators and
their families. The second smaller survey aimed to collect similar comparable socio-demographic
characteristics for the crew of boats identified. The authors use this information to identify TRCs
according to the geographical distribution of social and economic activity associated with boat
owners and crew. Based on the specified TRCs the authors provide a social and demographic profile
of the industry and employment characteristics of the entire Queensland commercial fishery. They
make a link between TRC and its fishery resource use by providing a visual representation of the
spatial characteristics of resource use. They also show the degree of interdependence between TRCs
and also the degree of activity within TRCs relative to their dependence on other TRCs.
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Analysis of demographic and other statistics

Relevant to: Any stakeholder group.

Output: The characteristics of particular groups involved in using marine resources, or the
communities in which groups such as commercial fishers live.

Usefulness: May help identify stakeholder characteristics that fisheries managers need to
consider.

Data: Secondary data may be used if available. If not, quantitative surveys may be required.
Time/cost: Relatively low depending on data availability.

Analysing available statistical data can be a useful tool to help inform managers and policy
makers about the social environment in which marine management activities are taking place.

\Yhat is it?

Demographic and other ‘secondary’ (i.e. already existing) statistics are analysed to identify
what they can reveal about either the characteristics of particular groups involved in using
marine resources, or the communities in which groups such as commercial fishers live. For
example, demographic analysis may be used to profile key statistics of communities that are
highly dependent on commercial fishing as one of their industries. This may help in identifying
whether these communities have particular characteristics fisheries managers need to be aware
of, such as low levels of literacy, a rapidly ageing population, or high turnover in population.

How is it done?

The first step in analysing statistical data is to identify what data are likely to be useful, and
how they will be used. Then available data are identified, analysed and utilised. The key issue
is usually data availability. Relatively little reliable data is collected on social characteristics
of fishers and those dependent on fishing; it is often necessary to design and undertake a
quantitative survey to generate statistical data.

Planning and costing

The key step in planning is to understand how and why statistical data will be collated
and analysed. A common mistake made is to profile characteristics of fishers without first
identifying how that data will be used. This can result in the waste of a considerable investment
of money. Costing is often reasonably low, depending on the cost of access to available data.

Benefits and limitations

The key benefits of using statistics that are already available is that it costs less than gathering
data through interviews, group interactions, or surveys.

The key limitation is that data that have been gathered may not be detailed enough, or may not
meet the needs for which you wish to use it.

In Australia, limited social statistics are available on commercial fishers, and almost none on
other marine users that relate directly to their use of marine resources. Data on the former
are collected by the ABS through their Census of Population and Housing, undertaken in
August once every five years. It asks people about their occupation, and hence data on fishers,
deckhands and those employed in seafood processing can be accessed. Detailed data can be
accessed only for a fee, however. The data are sometimes patchy — for example, if a fishery
does not operate during August, many fishers will be recorded as unemployed, rather than as
working in the fishing sector.
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Other sources of useful statistics include licence data that in some cases includes information
on date of birth (allowing analysis of demographic characteristics) or other information about
the fisher and their business.

Examples of demographic and social statistics analysis

Larcombe, J., Brooks, K., Charalambou, C., Fenton, M. and Fisher, M. (2005) Marine
Matters: Atlas of marine activities and coastal communities in Australia’s South East
Marine Region. Bureau of Rural Sciences, Canberra

‘Marine matters’ provides a profile of the demographic characteristics of communities
around coastal Australia, which are likely to be dependent on fishing and marine resource
activities.

Gardner, S., Tonts, M. and Elrick, C. (2006) A Socioeconomic Analysis and Description
of the Marine Industries of Australia’s South-west Marine Region, Institute for Regional
Development, University of Western Australia, report for the Department of the
Environment & Water Resources, Canberra

<www.environment.gov.au/coasts/mbp/south-west>.

This report describes and analyses the main commercial marine users active in the South-west
Marine Region (SWMR), focusing on ports, shipping, ship and boat building, oil and gas,
marine tourism, commercial and recreational fishing, and aquaculture. Statistical analysis of
historical activity was used to analyse expected growth and change and key pressures.

Modelling approaches and decision support systems

Relevant to: Any stakeholder group affected by a policy decision that is to be made.
Output: Typically models the impacts of policy changes.

Usefulness: Only as good as the data and assumptions that the model is based on.

Data: Data requirements vary according to model complexity but can cover a wide range
of variables.

Time/cost: Varies according to model complexity.

Many social science projects involve attempting to establish a model or decision support
system (DSS) intended to provide a decision aid for managers of a resource such as a fishery.
These have a history of being developed and then rarely used in practice to inform ‘real life’
management of a resource.

What is it and how is it done?

A model or DSS is generally developed in the form of a piece of software in which a
dynamic set of actions and responses can be modelled. This modelling may for example aim
to predict the likely impacts on population of a decision to change access to commercial
and recreational fishing in an area. The model/DSS would be constructed to include all the
variables believed likely to influence population, and rules which specify the nature of the
links between fishing activities and population levels. In the final models, different types of
change could be input and the model would predict changes in population as determined by
the data and rules used to construct the model. One of the most common decision support
system approaches is multi-criteria analysis (MCA), which is described in more detail in the
example box on the following pages.
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Planning and costing

Models and DSS range from the simple to the highly complex. Therefore the costing will vary
considerably and it is not possible to provide a ‘ballpark’ estimate of likely costs.

Planning a model/DSS should involve carefully identifying whether enough knowledge of the
relationships between key variables exists to build a useful model/DSS; and whether the data
needed to populate the model/DSS are available or can be generated. The data collection methods
discussed in other sections could all be used to generate data for modelling processes.

Benefits and limitations

Models and decision support systems are only as good as the data and the assumptions they are
based on. If based on high quality data, and on assumptions about human behaviour that are
realistic and useful, models and DSSs can be useful tools. If high quality data is not available
to utilise, models and DSS are likely to be of limited use. Similarly, if modelling some aspect
of a social system requires considerably oversimplifying human interactions, it is questionable
how useful the model will be in assisting the work of marine resource managers who have to
focus on the ‘real world’ consequences of their decisions.

Examples of mixed method studies

While the sections above have focused on demonstrating the use of particular data collection
approaches as part of fisheries studies, it is common to use multiple methods in any given
study as a way of gaining a more holistic understanding of the social dimensions of the fishing-
related issues being examined. Below are some examples of use of multiple methods, including
examples of social profiling, measuring community values, and measuring quality of life.
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Use of multiple methods to develop a social profile of a fishing community:

Sepez et al. (2005) profile numerous fishing communities in Alaska that are dependent
on North Pacific fisheries. The objective of their study was to “compile disparate sources
of information in order to produce a document that could serve as a baseline of data for
policy analysts and decision makers and a starting point for social scientists conducting
more complex analytical research” (Sepez et al. 2005, p. 4). Given the large scope of their
assessment, the authors select communities to be profiled based on eight key indicators
related to the location of commercial fisheries landings, registered homeports and fishery
participants (crew, permit holders and vessel owners). Their profile of each selected
community is largely narrative although a number of indicators are discussed including
employment, population structure and racial and ethnic structure. Each profile is divided
into three sections. People and Place looks at the current and historical conditions that
prevailed in a community and also provides information on geographic location and
demographic characteristics. Under Infrastructure, the authors provide an account of the
economic, governmental and physical infrastructure that are available to support fishing and
the community in general. Finally, the section titled /nvolvement in North Pacific Fisheries
deals with the nature and degree of involvement a community has in North Pacific fisheries.
That is, what fisheries are relevant to each community and how many individuals participate
in the fishery and so on.

Other examples of social profiling of fishing communities include Norman et al. (no date)
who undertake a study linked to the work of Sepez et al. (2005) that focuses on fishing
communities in the USA. Fenton and Marshall (2001a, 2001b and 2001c) present social
profiling results for the commercial, harvest and charter fishing sectors of Queensland. In a
linked study, Sutton (2006) profile the social characteristics of the Queensland recreational
fishing sector.

Assessing quality of life using multiple methods: an Australian example

Schirmer and Pickworth (2005) assess the quality of life of participants in the South
Australian Marine Scalefish Fishery. They collect their data via both a mail questionnaire
survey and a series of qualitative workshops with fishery participants. They assess quality
of life in general, in terms of participants’ responses regarding their attachment to the
community, availability of services (school, health, banks and so on) and time spent with
family and friends. The quality of fisher working life is also assessed. Factors covered
here include enjoyment of work tasks performed, the work environment and also issues
surrounding fishery management. Health problems and perceived risks are also dealt with.

80 Fisheries Research Contract Report [Western Australia] No. 21, 2009



Example of a decision support system: multi-criteria analysis

Multi-criteria analysis (MCA) is typically used for the evaluation of a range of different
policy proposal options (or the different characteristics of policy proposals). The method
can be defined as a ‘set of procedures designed to help decision makers choose between
alternative plans or options in situations where there are multiple objectives’ (RAC, 1992).
It is an approach that is suited to supporting decision making when a number of stakeholder
groups are involved that hold multiple and varying objectives. The technique relies on the
identification of a set of criteria that are relevant to the social goals of a policy. These criteria
are then used as a guide for the assessment and weighing-up of the different policy options
available. The assessment of options against these criteria normally involves the assigning
of scores to different options or alternatively the actual ranking of options according to the
least and most preferred options. The methods that are actually used to perform MCA can
range from simple graphical methods to complex mathematical modelling (RAC, 1992).

The RAC (1992) outline the following steps to performing a MCA evaluation:

1) Specify the alternatives: What are the policy alternatives (will often require consultation
with public, interest groups, policy makers and experts)

2) Specify the criteria: What are the multiple objectives (e.g. economic wellbeing,
environmental quality and quality of life)?

3) Scoring the alternatives according to each of the identified criteria: What consequence
will each policy alternative have for each of the different objective criteria? Scoring
methods vary but should be comparable across criteria.

4) Assign weights to each of the criteria: What is the relative importance of each of the
criteria given society’s preferences? Can use hypothetical preferences, opinion poll data,
focus group research results, expert opinions or other.

5) Evaluate the alternatives: A mathematical procedure is used to rank all of the alternative
policy options given the above information.

6) Present the results.

Villa et al. (2002) use MCA to guide the planning of marine protected areas in marine
reserves in Italy. Their application of multi-criteria analysis is unique in that it combines
geographical information systems (GIS) analysis with MCA to perform what they term
“spatial MCA”. Their assessment uses GIS to map the characteristics of different areas (such
as environmental, biological and use type) in the reserve and uses the design priorities as
identified in the MCA to determine where MPAs should exist and what levels of protection
should be assigned to each MPA. As such, five different maps are constructed that show
the importance and contribution of different areas in the marine reserve to the value of the
coastal and marine environments, of commercial exploitation of resources; of recreational
activities; and of ease of access. To construct the maps, the authors specify a series of
variables for each of the above values that are used to score an area’s contribution to that
value. Each variable was assigned a priority weight that reflected the relative importance and
contribution of each variable to that value. Each priority weight was determined according
to the viewpoints of the decision-makers that were involved in the zoning process.

MCA has a range of strengths and weaknesses. Strengths include (RAC 1991, p. 10) that
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it provides structure for decision making while still being flexible, provides an approach
to complex problems, enables incorporation of different points of view, is amenable to
sensitivity analysis, does not require monetary values to be assigned, and can identify data
gaps. Weaknesses include (RAC 1991, p. 10) that some data have limited comparability,
there are a variety of evaluation methods available, the methods can remain a ‘black box’
to decision makers, MCA can create a false sense of objectivity resulting from definition
of explicit weights, data availability is problematic and can data collection can be resource
intensive, and methods are incorporating uncertainty are not well developed.

Using multiple methods to assess stakeholder values: Citizen Values Assessment

One method that has been developed for the assessment of stakeholder values is citizen
values assessment (CVA). CVA is essentially a predefined approach to assessing the values
that citizens (or stakeholders) attach to the qualities of their living environment. As outlined
by Stolp et al. (2002), the technique is used for the assessment of the values of citizens in
an area that might be affected by a proposed activity such as a massive road works project.
However, the approach can also be relevant to the assessment of values that stakeholders
attach to fishery resources and communities.

CVA has four key phases. The first phase involves defining the problem being researched
and identifying the relevant stakeholder groups that will need to be interviewed. The
second phase is a preliminary qualitative study in which the researcher aims to gain an
understanding of the connection that stakeholders have to an area (or activity). It follows
that the key stakeholder values are identified in this phase. The third phase then involves
a quantitative survey in which the key values identified in the second phase are validated
and the relative importance of each value is determined. This third phase results in a citizen
value profile or assessment matrix that lists all the identified values that are relevant to
the aims of the CVA. The fourth phase involves the translation of the citizen value profile
into evaluation criteria. Given that the researcher has an understanding of what stakeholder
groups value about the current characteristics of an area (or activity) they can get an idea
of how a proposed policy will impact on those characteristics and therefore the values of
stakeholders (Stolp et al., 2002).
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