
ISSN 1327-810X

CHOICE MODELLING
RESEARCH REPORTS

ENVIRONMENTAL CHOICE MODELLING:
ISSUES AND QUALITATIVE INSIGHTS

                                             By R.K. Blamey, J.C. Rolfe,
                                 J.W. Bennett and M.D. Morrison

Research Report No. 4  June1997

About the authors

Russell Blamey is a Post Doctoral Fellow in the Urban Research Program, Research
School of Social Sciences, Australian National University.

John Rolfe is Head of Campus for the Emerald Campus of the Central Queensland
University.

Jeff Bennett is Associate Professor in the School of Economics and Management,
University College, The University of New South Wales.

Mark Morrison is a PhD student in the School of Economics and Management,
University College, The University of New South Wales.



Choice Modelling Research Reports are published by the School of Economics and Management,
University College, The University of New South Wales, Canberra   2600   Australia.

These reports represent the provisional findings of the research project ‘Using Choice Modelling
to Estimate Non-Market Values’.

The project is being funded by the Land & Water Resources Research and Development
Corporation and Environment Australia under their joint program on the conservation and
management of remnant vegetation. Support for the project is also being provided by the
Queensland Department of Primary Industries, the Queensland Department of Natural
Resources, the New South Wales National Parks and Wildlife Service and the New South Wales
Environment Protection Authority.

The views and interpretations expressed in these reports are those of the author(s) and should
not be attributed to the organisations associated with the project.

Because these reports present the results of work in progress, they should not be reproduced in
part or in whole without the written authorisation of the Research Project Leader, Associate
Professor Jeff Bennett.

Any comments will be gratefully received and should be directed to Associate Professor Jeff
Bennett, School of Economics and Management,  University College, The University of New
South Wales, Canberra   ACT   Australia   2600.  Telephone (06) 268 8833.
Email: j.bennett@adfa.oz.au      Fax: (06) 268 8450

ACKNOWLEDGMENTS

Thanks are due to Jordan Louviere, Professor and Chair of marketing at Sydney University, and also to

Brad Jorgensen from the Australian Research Centre for Water in Society, CSIRO, Perth, for offering

useful comments on a draft of this paper.



Table of Contents

ABSTRACT i

1 INTRODUCTION 1

2 CHOICE SET DESIGN IN ENVIRONMENTAL CM STUDIES 2
2.1 Attributes and Labels in Marketing and Economics 2
2.2 Selection of Environmental Attributes and Labels 4

2.2.1 Cause and effect. 4
2.2.2 Level of specificity or aggregation. 6
2.2.3 Demand and/or supply driven? 7
2.2.4 Policy Attributes and Labels 9

2.3 Conclusions 10

3 STRATEGIES FOR CHOICE 11
3.1 Optimizing, Satisficing and the Use of Heuristics 12
3.2 Additive-difference model 12
3.3 Ideal-point Model 14
3.4 Base-reference Model 14
3.5 Lexicographic Model 14
3.6 Elimination by Aspects 15
3.7 The Causal Heuristic 15
3.8 Strategic Biases 16
3.9 Key Beliefs Relevant to Response Formulation 16
3.10 Conclusions 18

4 RESULTS OF DESERT UPLANDS FOCUS GROUPS 19
4.1 Information requirements 20
4.2 Information Content of Photographic Stimuli 24
4.3 Behavioural Considerations 26
4.4 Policy Labels and Attributes 32

5 CONCLUSIONS 36

REFERENCES 37

APPENDIX A: DRAFT QUESTIONNAIRE USED IN GROUPS B1, B2, E1, E2 40
APPENDIX B: ROLES OF BIOLOGICAL DIVERSITY 49
APPENDIX C: UNBALANCED LABEL CHOICE SETS USED IN GROUPS B3 AND B4 50
APPENDIX D: BALANCED LABEL CHOICE SETS USED IN GROUPS B3 AND B4 50
APPENDIX E: FOCUS STATEMENT FOR ASSESSING INFORMATIONAL REQUIREMENTS 51
APPENDIX F: ALTERNATE CHOICE SET ARRANGEMENTS FOR B1, B2, E1 AND E2 51
APPENDIX G: PHOTOGRAPHS OF THE DESERT UPLANDS
                                 USED IN FOCUS GROUPS INSERT



i

ABSTRACT

Selected issues that arise when applying choice modelling (CM) to the estimation of non-market
environmental values are discussed.  Some of the key questions that need to be addressed when
designing CM questionnaires relate to actual and perceived causal relations among attributes, the level
of disaggregation with which attributes are specified, the extent to which attribute selection should be
driven by demand as opposed to supply considerations, and whether resource-use options should be
given specific policy labels.  Some of the psychological literature regarding how individuals process
multiattribute choice exercises, and the associated economic implications, are also considered.  This
conceptual discussion is supplemented by qualitative research results obtained from six focus groups
conducted in relation to the remnant vegetation component of the Choice Modelling Research Project.
Results indicate that, in addition to the above factors, issues that may need to be considered when
designing CM questionnaires include respondent information needs, cognitive burden, dissonance and
ambivalence, perceived plausibility, and perceived bias.  Recommendations are made for how many of
these issues can be addressed.
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1 Introduction

In the first report in this series, Morrison, Blamey, Bennett and Louviere (1996) provide a detailed
comparison of the alternate stated preference techniques that can be used to estimate the value of non-
market, environmental goods. Included in the comparison was the technique known as choice modelling
(CM).  This technique forms the main focus of the Choice Modelling Research Project.  In a CM
application, individuals are typically presented with several different sets of two or more resource use
options and asked to indicate which option they prefer in each of these ‘choice sets’.  One of the resource
use options usually corresponds to the do-nothing option and is held constant over all sets of choices.  The
levels of the attributes characterising the different options varies according to an experimental design.  In
environmental valuation applications, one attribute always involves a monetary payment and there would
typically be two or more environmental attributes.  If there are no interaction effects, the value individuals
assign to given changes in environmental attributes is calculated by estimating the marginal rate of
substitution (MRS) between the monetary attribute and the environmental attributes in question.  These
MRS are derived from the estimated multinomial logit model (MNL) of respondents’ choices.

CM can be contrasted with the more commonly used Contingent Valuation (CV) approach which typically
involves presenting individuals with a description of a single good and asking whether they would choose
it at a given monetary cost rather than do without it.  The monetary sum is varied across several sub-
samples and mean or median WTP is typically estimated using the fitted binary logit model.  Whilst CV
provides an estimate of the value for only a single policy option, CM provides estimates of the value of any
option that can be constructed using any combination of the attributes and attribute levels contained within
the choice sets.  Morrison et al (1996) compare CM and CV in greater detail.

The purpose of the Choice Modelling Research Project is to explore the potential for using CM to
estimate the economic value of non-market environmental goods.  This is to be done in the context of
two case studies: one involving estimation of the value of remnant vegetation in the Desert Uplands of
Central Queensland (refer to Rolfe, Blamey and Bennett 1997 for background), and the other involving
the Macquarie Marshes and Gwydir wetlands in NSW (Morrison and Bennett, 1997).

In this research report, some of the issues arising from the application of CM to environmental value
estimation are discussed.  The report serves two general purposes.  First, it provides a conceptual
discussion of selected issues that emerge when attempting to apply the technique to environmental
problems in general, and the remnant vegetation valuation case study in particular.  Second, results are
presented for the focus group testing phase of draft questionnaires being developed for the remnant
vegetation project.  Whilst the conceptual discussion is more aimed at readers with technical
background in non-market valuation, the focus group results are less technically demanding.

The report is organised as follows.  Selected issues involved in designing environmental CM
questionnaires are considered in Section 2. This includes a brief overview of how attributes and labels,
which form the basis of choice set descriptions, are typically conceptualised in marketing and
economics. Section 3 contains a discussion of the strategies CM respondents might be expected to use
when formulating their responses. The consistency of CM responses with economic theory can be
considered given an understanding of such strategies.  It may also have implications for how
questionnaires are designed, and explain differences in results that arise from different design
approaches.  The qualitative research results obtained from six focus groups are then presented in
Section 4, and discussed in relation to the issues identified in Sections 2 and 3. Some brief conclusions
are drawn in Section 5.
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2 Choice Set Design in Environmental CM Studies

Information provision in CM and CV questionnaires has much in common.  For example, information is
typically provided regarding the environmental problem at issue, an intervention that would provide
beneficial results and the context in which the intervention could be made available, including the
mechanism for, and magnitude of, payment.  Both approaches typically involve the use of visual aids
such as maps, photographs and diagrams.  A distinction in the information presented in CM and CV
questionnaires arises in that CM seeks to communicate differences in a number of resource-use options,
not just the status quo and a single alternative.  Respondents must be able to evaluate numerous
different resource use options without having to read lengthy summaries of each.  The key features of
resource-use options are summarised using a set of easy to interpret attributes and levels thereof.
Different resource use options usually correspond to different columns of a choice set.  Details
regarding the different attributes are shown in different rows.  Labels can also be assigned to the
different resource use options and are typically shown as column headings.  Whilst each set of choices
only lists the aspects of each option in that set, the respondent is required to refer back to the
preliminary information for further details.  This means that part of the preliminary information may
take the form of a glossary.  A typical choice set representation is shown in the draft questionnaire
prepared for the Desert Uplands case study application of CM (Appendix A).

In this section, some issues regarding the design of choice sets in CM studies are considered. Some of
the issues also apply to information provision more broadly.  However, the focus here is on the
selection and presentation of attributes and labels, since it is the description of resource use options in
terms of a listing of characteristics that most distinguishes CV and CM in terms of information
provision.

Before considering the selection of attributes and labels in environmental CM studies, it is useful first to
compare how they are viewed within the fields of marketing and economics.

2.1 Attributes and Labels in Marketing and Economics

In marketing, a product is viewed as a bundle of characteristics offered by a seller to a buyer (Bagozzi,
1986).  A product has tangible and intangible dimensions. The former tend to be physical in nature,
typically including characteristics such as size, color, and durability.  The latter are less physical, and
include characteristics such as prestige, aesthetics, image and quality.  Image, for example, is heavily
influenced by the words and symbols used to describe the product.  To have an impact on consumers,
marketers must “translate the physical characteristics of products into concrete attributes with
demonstrable benefits...For example, consider the case of a headache remedy.  The physical
characteristics are too far removed in the minds of consumers, however, from the real attributes or
benefits consumers seek.  Rather, a consumer looks for such attributes as ‘fast acting’, ‘no upset
stomach’, ‘effective even for the most severe headaches’, ‘tastes good’ and so on”(Bagozzi, 1986,
p138).  Product attributes constitute only some of the external stimuli that influence product choice.
Stimuli at the point of sale, such as packaging, and the presence of eftpos or credit card facilities may
be important determinants of choice.  Such stimuli constitute part of what marketers refer to as the
marketing mix.  The marketing mix involves the four tools or controllable variables that marketers use
to achieve their objectives, commonly known as the 4 P’s.  These are product, place (distribution),
promotion and price.  Stimuli that influence consumer behaviour also include factors relating to
symbolic aspects of the product, and social norms1.

                                                          
1 Consumers first experience perceptions regarding all these stimuli.  Such perceptions may involve
product attributes, brand names, advertising, price, attitudes of friends and so on.  Perceptions lead to
‘rational’ judgements and ‘non-rational’ emotional reactions (Bagozzi, 1986).  Affective drives and
subsequent emotional reactions interact with judgements to produce behavioural intentions, which in
turn may lead to behaviour.  This action gives the consumer experience with the product, which may
result in new perceptions, and influence the likelihood of repeat purchases and positive word of mouth.
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Marketers often refer to ‘key characteristics’ as determinant attributes.  These are defined as “attitudes
toward features which are most closely related to preference or to actual purchase decisions” (Myers
and Alpert, 1968)2.  Attributes that play an important role in identifying a small set of preferred product
options may not have a determinant role when choosing among them.  Consumers often move through a
hierarchical series of stages, beginning with a relatively large initial consideration set (based largely on
awareness) and then evolving into a smaller late consideration, or evoked set, after some reduction
process has been completed.  Although the number of items within the evoked set varies by product
class, few consumers are thought to consider more than seven items (Berkman and Gilson, 1986).
Three or four may be more common.  The individual undertakes additional investigatory action on
selected members of the evoked set (action set), following which a final choice is made (Crompton,
1992, Berkman and Gilson, 1986).  Such a conception of choice sets appears to be most applicable
when consumers consider the products in question to be important to their belief systems (see for
example, Spiggle and Sewall, 1987).

Although economists tend to focus the majority of their research on just one of the many external
stimuli that influence product choice, namely price, a few economists, most notably Lancaster, have
considered the advantages of thinking in ‘attributes-space’.  It is this approach upon which CM is based.
According to Lancaster’s (1966, 1991) modern consumer theory, consumers are interested in the
properties or characteristics of goods, which tend to be physical and hence objective in nature.3  4

Lancaster distinguishes between relevant and irrelevant characteristics. A characteristic is “relevant to
the situation if ignoring its existence would change our conclusions about choice or ordering of the
goods by the consumers” (Lancaster, 1991, p56).  It is irrelevant if ignoring its existence would not
change our conclusions.  Lancaster observes that characteristics may be irrelevant from either a
technical supply perspective or a human demand perspective.  Technical invariance occurs when a
characteristic is possessed to the same degree by all goods under consideration.  Technical redundancy
occurs when “a group of characteristics is related to each other in some fixed technical way” (p57).  For
example, if all fridges are twice as high as they are wide, one of the measures is redundant, and size
could be represented by a single parameter, say height.  From a human demand perspective, a
characteristic is irrelevant if it has no bearing on consumer choice, irrespective of whether it is
technically irrelevant.  Attributes that are irrelevant for any reason are typically excluded from choice
sets in CM studies, although those that are technically irrelevant but demanded by consumers when
evaluating products may sometimes be included5.

As noted above, resource use options may be identified using labels at the head of each column.  In
marketing applications of CM such labels typically refer to brands and brand names.  A brand is a
“name, term, sign, symbol or design, or a combination of these, intended to identify the goods or
services of one seller or group of sellers and to differentiate them from those of competitors” (Kotler,
Chandler, Brown and Adam 1994, p776).  A brand name is “that part of a brand that can be vocalised”
such as Kraft, Holden and so on (p776).  And a brand image refers to the set of beliefs consumers hold
about a particular brand.  The goal for the seller is to encourage consumers to associate certain positive
attributes with the product.  Again, these attributes need not be physical or objective.  They may be
abstract and subjective  (Bagozzi, 1986).

                                                          
2 Piggott and Wright (1992, p238) observe that a “potentially important implication...is that
characteristics which are the focus in economics, such as price, may not be determinants of choice
among products...The role of price may be primarily to eliminate substitutes prior to formation of the
final choice set...Among the final choice set, price may not be a determinant attribute because all
products exceeding acceptable price have been defined out of the set”.
3 Lancaster (1991) does, however, refer to properties such as amenity.
4 Lancaster (1991) argues that his theory is most readily applied when characteristics are objectively
observable and measurable, and are linearly additive within and across product types.
5 A characteristic is also held to be dominant “within some group of characteristics, in some sets of
situations, if the consumer always prefers a collection with more of the dominant characteristic,
whatever the amounts of other characteristics” (Lancaster, 1991, p64-5).  Dominance will often vary
considerably from one consumer group to the next: “the calorie content of food may be the dominant
characteristic in a starving African society and, negatively, in a wealthy American society, while being
irrelevant in a moderate-income European society” (p67).
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Identifying ‘brands’ in the non-market environmental context is more arbitrary than for market goods,
and for this reason the term label is preferred.  Labels typically refer to some distinguishing
characteristic of the good, program or policy.  In the remnant vegetation context, for example, labels
may correspond to ‘increase tree clearing’, ‘decrease tree clearing’ or ‘no change’. Alternatively, the
labels could be biogeographically based, referring to ‘Desert Uplands’, ‘Brigalow’ and ‘Other
Queensland’.  Note that in the former example in particular, consumers are likely to associate various
environmental and economic attributes with each label.  One would expect the ‘increase tree clearing’
label to be associated with worse environmental outcomes, and possibly better financial outcomes, than
the label ‘decrease tree clearing’.  Thus although the distinction between attributes and labels is
somewhat more blurred in the environment sphere than with private goods, similar principles apply.

2.2 Selection of Environmental Attributes and Labels

Having located some of the key CM concepts in the marketing and economics literature, issues arising
in the design of choice sets for environmental applications are now considered.  In particular, the
selection of environmental attributes and labels is considered.

Two issues not developed in any detail here are the number of attributes that should be used to describe
each alternative, and the number of alternatives to include in each choice set.  In determining how many
attributes to include in a choice set there is often a trade-off between including all relevant attributes
and complexity.  As the number of attributes increase the number of possible choice options increases
exponentially, meaning that experimental designs may become more complex and/or limiting in terms
of the effects that can be estimated, and the cognitive demands associated with evaluating the choice
sets may increase substantially.  Cognitive demands similarly increase as the number of alternatives per
choice set increase.  In an analysis of data from several studies, Svenson (1979) found that the
proportion of choice set ‘aspects’ considered by respondents decreased as the number of attributes and
alternatives increased, with the former having greater affect.6  Mazzotta and Opaluch (1995) have also
considered the effect of increasing the number of attributes that vary between alternatives.  The first
research report in this series discusses such questions in more detail7.

For present purposes, attention is restricted to four fundamental considerations that arise when
attempting to choose attributes and labels for an environmental CM study.  The first involves the
distinction between the cause of an environmental change under investigation and its effect.

2.2.1 Cause and effect

It was noted in the previous section that marketers generally seek to differentiate their products in terms
of attributes that matter to consumers.  Establishing a clear link between product attributes and benefits
is easier with some classes of good than others.  In the case of individual choices among refrigerators,
the attribute ‘volume’ clearly has a close association with the benefit ‘amount of food that can be
stored’, and the attribute ‘energy rating’ has a close association with the benefit ‘savings on electricity
bills’.  In the case of medicinal drugs, however, considerable uncertainty may exist regarding whether
the drug will remove the symptoms in question, and if so, the degree of relief, and the period of time
that the drug is effective.  Uncertainty may also exist regarding the possible onset of side effects.

Selecting environmental attributes to include within CM studies will often involve complex mappings
of physical characteristics into benefits.  Suppose we are interested in valuing different management
options for remnant vegetation in Central Queensland.  One way of selecting attributes is to describe the
key physical features of the vegetation in question.  Attributes might include: hectares of remnant

                                                          
6 Blocked experimental designs can be used to address such problems.  Respondents are assigned to one
of m blocks, with respondents in different blocks receiving different subsets of the total number of
choice sets.  Respondents within the same block are presented with identical questionnaires.
7 See also Carson et al (1994).
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vegetation (RV), patchiness, vegetation type, degree of disturbance etc.  Respondents to a CM exercise
employing such attributes are assumed to make choices on the basis of the utilities they assign to these
different attributes.  In the absence of further information pertaining to the type and/or magnitude of
benefits derived from such attributes, making such choices is likely to prove difficult.

The utility associated with an attribute such as RV area will depend on how a loss in vegetation area is
perceived to impact different ecosystems, species and ultimately humans.  Vegetation attributes may act
simply as proxies for other attributes that are more directly valued.  In this sense, remnant vegetation is
being valued instrumentally.  The total value of a given area of RV in Figure 1 is equal to the sum of the
direct and indirect effects.  A question arises as to how causal relationships such as that shown in Figure
1 between RV area and number of RV birds should be modelled, when both attributes are included
within choice sets in a CM exercise.

RV area

    b1          b2

# RV birds

b3

assigned value

Figure 1: Direct and Indirect Causal Relationships Between RV Area and Assigned Value.

# RV birds

RV area assigned value

Figure 2: Moderated Relationship Between RV Area and Assigned Value.

If the two attributes are included in the MNL choice model in additive form only, and respondents
assign additional weight to the RV area attribute due to its causal effect on bird numbers, the parameter
estimate (and hence estimated value) for RV area may be upwardly biased, and the estimate for bird
numbers downwardly biased.  Part of respondents’ concerns for bird numbers may be reflected in the
RV area attribute.  The bird numbers attribute may not attain statistical significance if respondents
overwhelmingly express their concerns about impacts on bird numbers through their evaluations of  the
area attribute.

Figure 2 illustrates how interactions among attributes are typically handled in regression models.
Moderating effects such as that created by the number of birds on the area of RV are estimated using
multiplicative, or interaction, terms.  Special experimental designs are required if such effects are to be
estimated in CM studies.  The moderating relationship shown in Figure 2 holds that the effect of RV
area on the dependent variable (in the MNL case, the log of the odds of a given alternative being
chosen) depends on the level of the RV bird numbers attribute. Whilst this may reflect some of the
processes individuals employ when processing alternatives involving causally related alternatives, it
does not capture all.  In particular, it does not remove biases arising from the tendency of respondents
to attach greater value to causally prior attributes independently of the level of the attributes they are
held to have a causal effect on.  Respondent use of such strategies is discussed in Sections 3 and 4 of
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this report.  To the extent that preferences reflecting attribute interactions involve more complex
information processing than those that do not, one might expect interaction effects to become less
significant as the cognitive demands of the main CM task increases.

Returning to matters of choice set design, the question facing the choice modeller is from where in the
chain of causes and effects the attributes should be drawn.  Does one simply describe native vegetation
threatened by clearing, or the effects clearing would have on unique ecosystems, or the effect of these
ecosystem changes on bird populations and other species, or the effect of protecting bird populations on
human health, recreation and other direct human uses? Appendix B lists some of the many roles or
effects associated with biological diversity8 which can be threatened by clearing of native vegetation.
Some of the roles, such as food and medicine, are closer to the effect end of the cause-effect hierarchy
than others, such as laterisation of minerals.  How would one select a small number of such effects for
inclusion in choice sets?  And where does one draw the line with respect to how closely attributes must
be linked to perceived anthropocentric benefits?

Individuals may find it easier and potentially more meaningful to make choices when attributes are
more closely linked to benefits, such as the attributes ‘loss of cancer preventing drugs’, ‘loss in new
food substitutes’, and ‘reduction in downstream fishstocks’.  However, the link between such attributes
and the good (vegetation) that is the object of valuation is then weakened.  There are two main
problems.  The first is that the scientific links between clearing and end effects are often uncertain and
unproven.  The second is that it is difficult to ask people to value these end effects strictly in relation to
the tree clearing problem, rather than more globally as a function of all environmental problems.  How a
given area of vegetation maps into benefits-space remains to be established.  Problems also arise if the
CM results are to be used for benefit transfer, since more complex benefit-related information must be
known regarding the area to which value estimates are to be transferred.

Adopting the approach of using physical vegetation attributes rather than effects may avoid these
problems but creates another.  Individuals are left to reach their own conclusions about changes in
benefits resulting from changes in attributes.  Presenting individuals with information elsewhere in the
questionnaire regarding the broad nature of such links may be of some assistance to respondents,
although problems of uncertainty can again quickly arise.  Leaving respondents to reach their own
conclusions may be considered undesirable when respondents have little familiarity and prior choice
experience with respect to the attribute(s) in question.

Selecting attributes from more than one level of a cause-effect hierarchy can result in plausibility
problems and additional model complexity.  Suppose, for example, that the attribute hectares of trees
cleared is included in a choice set along-side decline in bird populations.  Many respondents would
probably expect greater declines in bird populations to coincide with greater loss of remnant vegetation.
When presented with choice sets where this is not the case, some respondents may question the
plausibility of the information presented to them.  Although the most implausible combinations of
attributes can generally be removed from an experimental design without introducing major violations
of design assumptions (such as orthogonality), the degree to which such screening can occur without
significantly affecting the validity of results is not currently known in any detail.  Other ways of
addressing this and other problems are outlined in subsequent sections.

2.2.2 Level of specificity or aggregation.

                                                          

8 Biological diversity is usually considered at 3 levels.  Genetic diversity refers to the variety of genes
within species.  Species diversity refers to the variety of species, and is usually measured in terms of
species richness (the number of species within a given area), species abundance (relative numbers
among species) and/or taxonomic or phylogenetic diversity (concerned with the genetic relationships
between different groups of species.  Finally, ecosystem diversity “encompasses the broad differences
between ecosystem types and the diversity of habitats and ecological processes occurring within each
ecosystem type” (DEST, 1993).



7

A second factor to be considered in selecting environmental attributes in CM studies is the level of
specificity or detail that is most appropriate.  For example, is it acceptable to define an attribute as
‘impact on bird populations’, or do the specific species need to spelt out, and separate attributes
assigned?

In general, partitioning of the set of all environmental attributes into separate attribute ‘classes’ should
only occur where individuals respond differently to the different classes.  For example, there is little
need to split the attribute kangaroos into ‘grey kangaroos’ and ‘red kangaroos’, if individuals do not
attach significantly higher or lower values to greys than reds.  Focus groups can be used to help explore
such questions.

The degree to which partitioning of an environmental attribute or set of attributes can occur is
constrained by several considerations.  First, cognitive requirements increase dramatically as the
number of attributes in a CM exercise increases, as noted above.  Studies with fewer attributes will
often produce more reliable results.  However, results may be less valid if the omitted attributes are
highly relevant to respondents.  Second, the more similar two attributes are, the more the respondent
will expect changes in the attributes to be correlated.  A choice set that involves a dramatic reduction in
populations of the red kangaroos but not grey kangaroos may cause respondents to raise an eyebrow,
and possibly question the scientific credibility of the choice options presented to them9.  Third, the
number of possible attribute level combinations increases exponentially as the number of attributes
increases, meaning that smaller and smaller fractions of the full factorial design are needed, if the total
number of alternatives presented to individuals is to remain the same.

2.2.3 Demand and/or supply driven?

A third factor that needs to be considered when in non-market valuation CM studies is the extent to
which attributes are to be selected according to a demand rather than supply perspective.  A demand
perspective involves selecting those attributes that individuals consider important when making choices.
This may be achieved through either a pre-market or hypothetical-market condition.  The first involves
asking which attributes of the goods in question individuals currently consider important, without being
presented with information contained within the questionnaire.  These attributes will simply be a
function of knowledge of the issue in question, and beliefs regarding the importance of different
attributes.  The hypothetical-market condition involves asking which attributes would be important to
individuals if a market existed.  In the case of a referendum, this would depend inter alia on
information supplied by government and interest groups, and how the issue is portrayed by the media.
Whilst the attributes selected with this second approach will be a function of the interaction of demand
and supply considerations, it differs from a more supply-driven approach in which attributes are
selected primarily on the basis of what government, scientists or researchers perceive to be important.
Any supply-driven attribute set should always be screened from a demand-perspective. There is little
point including attributes, or for that matter any information, within CM surveys if it has no relation to
the needs of respondents, and hence will have no influence on choices.  Of course the reverse is also
likely to be true.  The utility of including attributes that are no use to decision-makers can be
questioned.

Consider the relationship between the supply and demand perspectives and the two market models
commonly employed in stated preference (SP) valuation studies: the private goods market model and
the political market model.  Superficially, government intervention with respect to the supply of
environmental information is more in keeping with the political goods model than the private goods
model.  One might expect greater government intervention in political markets, which involve for
example referenda, than in private goods markets, which involve voluntary purchases, or donations to
trust funds.  A supply perspective can, however, be justified in private SP markets on the basis that
preferences in the existing, uninformed ‘market’ are not sought. Rather, hypothetical markets, where
government may play a leadership role with respect to provision of information are appropriate.

                                                          
9 One way of tackling this problem is to use ‘double barrel’ attributes in which the codes of one
attribute in the experimental design are used to create the levels of two correlated artificial attributes.
This approach reduces one’s ability to separately estimate the effects of each attribute.
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A supply-driven political goods market model would appear to be consistent with the views of Mitchell
and Carson (1989).  They state (p92-93) that “despite its strong theoretical appeal to economists, there
are persuasive grounds for questioning the appropriateness of ...[the] consumer goods model for CV
studies”.  In contrast to private goods actually sold in markets, individuals are held to have less
understanding, familiarity and prior choice experience with regard to public environmental goods.
Furthermore, market behaviour is held not always to reflect people’s true desires (gambling and
smoking are cited by Mitchell and Carson as examples). Such views, perhaps most notably the latter,
suggest that Mitchell and Carson prefer CV approaches that elicit more informed, deliberated and
reflective preferences. They advocate use of the political goods market model where “the behaviour to
be predicted ...is how informed voters would actually vote if a proposition to provide an amenity was in
fact on the ballot”(p94)10.  They argue (p296) that “instead of falling short of the relevant market
model, well-conducted CV studies offer significant improvements over actual referenda as a means of
measuring consumer preferences” 11. It seems that Mitchell and Carson are not simply trying to predict
voter preferences in normal referenda, but rather in superior ‘super-referenda’ that do not occur in
reality.

In effect, information regarding the object of valuation is being assigned the status of a merit good.  A
merit good is defined as a “good the consumption of which is deemed to be intrinsically desirable.  In
the case of such goods it is argued that consumer sovereignty does not hold and that if consumers are
unwilling to purchase ‘adequate’ quantities of such goods they should be compelled or encouraged to
do so.  Left to their own devices, individuals may not base their choices on a level of information and
deliberation that is deemed acceptable by government” (Pearce, 1983, p282).  This includes the case of
primary interest here: the correction of incompletely or inadequately informed preferences. This has
been considered by Head (1974; 255) who notes that a consumer can “be ‘supplied’ with information in
various ways.  One of these is to provide information or financial inducements.  Another is to compel or
tax him into experiencing a different level of consumption.  As a result of this experience he may
choose voluntarily to continue at the new level of consumption without public intervention.  The choice
between these alternative techniques should presumably be based largely on their relative efficiency”
rather than ideological preference.

It should be noted that in terms of predictive validity, the hypothetical-market condition mentioned
above would appear to be most appropriate.  However, defining this hypothetical market and the
relevant notion of predictive validity is not straightforward.  Different individuals with different media
habits and interests will be exposed to and subsequently process different information.  One can thus
only hope to approximate the information individuals would be exposed to in the real world equivalent
of an SP market.  Note that market validity, defined with reference to the proportion of a given
population who would make a voluntary purchase of a specified good if such a market were
constructed, is virtually impossible to satisfy since it effectively requires all aspects of the 4 marketing
P’s to be controlled for (Blamey, 1995).  It would also be subject to market failures, which some might
see SP techniques as trying to avoid.  Another possible notion of predictive validity is electoral validity,
which can be defined in terms of whether an unbiased estimate is obtained of the proportion (market
share) of voters who would actually vote for the issue (good, policy or program) in question, were a
referendum actually to be held (Blamey, 1995).  It appears that from an electoral validity perspective,
CM attributes need only reflect key demand considerations to the extent that any supply-driven
selection must be screened from a demand perspective.  By invoking merit good and/or merit bad
assumptions, a deviation from the attributes that would be portrayed in the media, and which would
largely form the basis of preferences in a real-life market, can be justified12.

                                                          
10 According to Mitchell & Carson (1989), for goods with which respondents have little familiarity the
appropriate model for CV is referendum voting rather than the market model.  They state (p 296) that
the: “view that meaningful valuation requires previously ‘well-exercised’ preferences is based on an
inappropriate market model. In our view, the appropriate model for CV surveys of pure public goods -
goods that citizens are least likely to have direct experience in valuing - is the referendum, by which
citizens make binding decisions about the provision of public goods”.
11 Mitchell and Carson (1989) do not advocate exclusive use of the political goods market model.
12 Some might question the usefulness of adhering to a strict notion of electoral validity on the basis that
free-riding behaviour can arise in elections and that such behavior is not desirable for the purpose of
non-market valuation.
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In an attempt to elicit more informed preferences that are less influenced by the emotions and stigma
associated with some terms (for example, logging, tree clearing, dams), choice modellers may choose to
omit emotional terms, and/or define attributes in terms of outcomes (eg environmental losses, improved
water supply) rather than cause (eg. building a dam in a specified area).  In economic terms, this again
implies (weakly) challenging the notion of consumer sovereignty.  It is important to recognise that these
‘more informed’ preferences come at a cost- a likely loss in predictive validity.  Omitting emotional
triggers from a stated preference questionnaire reduces the capacity to model, and predict, preferences
that people would have if the product is to be made available subsequently.13

2.2.4 Policy Attributes and Labels

A fourth factor to consider when selecting attributes for a choice modelling exercise is whether to
include policy labels or attributes in addition to attributes directly describing the environmental good in
question.  The problem with simply offering respondents scenarios in which they are asked to make
choices among options that are only defined in terms of biophysical and other characteristics is that they
may not have sufficient information regarding the policy context to make informed choices.
Developing options in terms of policy contexts may be an effective solution to this problem.

The use by respondents of policy labels is indicative of using a general rule approach to solving
problems.  For example, respondents assessing forestry options may adopt a broad policy rule that
wood-chipping should only be allowed in plantation forests.  This rule approach might make it easier
for respondents to process choices involving forestry options, by making choices less dependent on the
particular aspects of the sites in question.

In the Desert Uplands, policy options can be described as the proportion of original vegetation types
that landholders would be required to keep on their properties.  Currently this proportion is set to 20%
of vegetation types that are suitable for clearing.  Vegetation types that have already been heavily
cleared and those that are naturally very restricted in their extent are not allowed to be cleared further.
Thus landholders currently face retention levels of between 20% and 100% according to vegetation
type.

This is the approach that has been adopted by the Queensland Government.  The use of labels (or an
additional attribute) reflecting tree retention levels may thus be a suitable way of framing choice
options.  Respondents could be asked to choose whether they prefer the current retention level of 20%,
increased retention or lower retention.  People may feel comfortable with setting broad guidelines,
knowing that some development may still be allowed down to the guidelines that have been established,
and that they need concern themselves less with such detail as how and when the development occurs,
and what impact it has on the environment and local economy.  Information about the consequences of
adopting different guidelines may of course be included within choice processes.  Because most
respondents would expect greater tree clearing to involve worse environmental outcomes and fewer job
losses, the levels that the associated attributes can take would probably need to be made alternative-
specific.  For example, whilst any one resource-use option with a 30% tree retention label might specify
40, 50 or 60 jobs lost in nearby towns, an option with a 40% retention label might specify 70, 80 or 90

                                                          
13 A further point is that the appropriateness of calibrating choice modelling data to market data (see for
example, Adamowicz, Louviere and Williams, 1994) would appear to depend on the market model that
one adopts.  If one adopts the political goods model suggested by Mitchell and Carson (1989), with the
associated notion of electoral validity, it may be inappropriate to calibrate the SP data to private goods
RP data, since the latter will be influenced by aspects of the marketing mix that do not apply in the
electoral context.  The relevant revealed electoral preference data will depend among other things on
whether voting is compulsory, and whether one is prepared to assign merit good status to preference
expression.
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jobs lost.  Whether or not alternative-specific attribute levels are required will to a large extent depend
on the nature of the information communicated by the labels14.

Individuals may develop their own choice rules that are variants of the broad policy rules, reflecting
certain attribute contingencies.  For example, a respondent may decide to adopt a choice rule or
heuristic in which the 30% tree retention option is preferred unless the cost, in the form of endangered
species lost, is unacceptably large.  Such a strategy would constitute the respondent’s own
operationalisation of what policy makers might refer to as a safe minimum standard (SMS).

The second approach is to offer respondents information regarding policy outcomes but not the policy
rule itself.  Choices would then be based wholly on the set of environmental and economic outcome
attributes.  The absolute levels of tree retention, expressed in hectares or square kilometres, may not be
so important as the relativities of the situation.  For example, information about the area of a stand of
vegetation to be conserved may not be nearly so important as information about the extent of clearing of
that vegetation type (its rarity) and the proportion of remaining extent that will be conserved15.  The
draft questionnaire contained within Appendix A employs this second, generic, approach.  Modified
versions of this questionnaire containing alternative-specific policy labels (and attribute levels) were
also tested in the focus groups discussed in Section 4.  Appendices C and D illustrate these choice set
designs.

An advantage of the labelled/alternative-specific approach is that respondents are able to base their
choices on the true policy context, which not only makes their responses more consistent with a notion
of electoral validity (and hence market share), but may also make the exercise less cognitively
demanding.  Respondents may prefer to make their choices with a better understanding of other issues
for which they have some value, or which are on government agendas.  On the other hand, an advantage
of the non-labelled/generic approach is that respondents are forced to consider the outcome attributes,
which is desirable not only from an economic valuation perspective, where values are estimated using
the marginal rate of substitution between attributes, but also from the perspective that more informed,
deliberated and discriminating evaluations are achieved.

2.3 Conclusions

The preferred way of tackling the cause-effect, level of specificity, demand/supply and labelled/non-
labelled issues will depend on the particular application.  For example, respondent familiarity with the
good in question will often have an important bearing on how much the nature and/or extent of benefit-
related effects needs to be spelt out.  Whilst individuals may be capable of processing attributes such as
‘hectares of remnant vegetation’ and ‘number of kangaroos lost’ in a meaningful way, others such as
‘laterisation of minerals’ may be better represented by attributes that are more easily interpretable in
benefits-space.

One way of minimising attribute interdependencies associated with cause-effect relations among
attributes is to endeavour to select attributes from a similar level in the cause-effect hierarchy.  The
extent to which individuals perceive causal relations among attributes can be explored both
qualitatively in focus groups and quantitatively using survey data.  A second way of handling cause-
effect relations is to model them at the data analysis stage, if indeed this is possible.  Assuming these
relations resemble moderating effects, modelling may be an acceptable way to proceed.  However, this
requires the use of appropriate experimental designs which are more restrictive in terms of the extent to

                                                          
14 For example, labels based on biogeographic differences such as ‘The Desert Uplands’ and ‘The
Brigalow’ may not require alternative-specific attribute levels if respondents do not have strong a priori
expectations regarding the relative magnitude of attribute levels for these regions.
15 Related to this is the question of how changes in attribute levels should be communicated.  For
example should the number of endangered species lost be communicated as a percentage decline (eg
10% lost), as an absolute decline (eg. 15 species lost) or as a decline in total numbers (eg. decline from
150 species to 135 species).  The changes could also be expressed in qualitative terms as low, medium
or high losses.
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which they permit other assumptions of the MNL model to be tested.  Interpretation also becomes more
complex, especially when numerous interaction terms and/or interactions of higher levels are involved.

By invoking a merit good assumption with regard to information provision in CM questionnaires, there
is no need to ensure that attributes included in choice sets are those that respondents would have
considered to be most important.  All attributes included in choice sets must, however, first be subject
to some form of demand-side screening, since there is no point selecting attributes that are ignored (or
misinterpreted) by respondents.

The question of whether to refer specifically to the policy context also has some affinities with the merit
good argument.  It may be that for the purpose of informed decision making, some distracting
information can be viewed as a merit bad, and withheld from questionnaires, despite the likely
sacrifices in electoral validity.

It is likely that labelled models will produce different estimates of WTP than generic models.  In the
marketing area, this would constitute an unsurprising result, since it is well known that branding can
have an important influence on choice.  However, the matter is less clear in the non-market valuation
(NMV) context, where no market currently exists in which to identify the extent to which consumers
consider ‘brands’ when making choices.  There is no a priori theoretical reason to indicate whether
labels should be used. However, an objective of electoral validity would, in most cases, appear to
require the use of labels, since actual referenda will be conducted in a highly publicised policy context.
As Lancaster (1991, p67) observes with reference to the characteristics model, like “any economic
model...the characteristics model of consumer behaviour is designed to simplify reality.  Fitting it to any
given situation ultimately involves some art as well as science”.  The same can be said for the design of
choice modelling questionnaires16.

3 Strategies for Choice

In this section some of the strategies17 respondents might be expected to use when endeavouring to
identify their preferred option within each choice set are briefly considered.  Understanding such
strategies may be useful to identify ways of designing CM questionnaires that facilitate respondent
processing of information.  Design approaches that most stimulate strategies consistent with expected
utility theory (EUT) are to be preferred, other factors held constant.

Of course different individuals are likely to respond differently to a given set of stimuli, and it is
conceivable that no two respondents may use precisely the same processes when formulating CM
responses.  From a modelling perspective, where parsimonious levels of generality are sought, research
regarding the precise strategies employed by respondents may have limited use.  Different heuristics or
strategies may simply be represented by the random error component of random utility theory (refer to
Morrison et al 1996 for details).  The main utility of considering such findings may thus lie in
enhancing our general understanding of the psychology of response formulation, with a view to
designing questionnaires in a way that maximises reliability and validity.

                                                          
16 Although CM studies present unique challenges with respect to attribute selection, it is worth noting
research associated with the selection of environmental indicators for the purpose of state of the
environment (SOE) reporting.  An indicator is defined in this literature as “a parameter, or a value
derived from parameters, which provides information about a phenomenon” (OECD, 1994, p8).  Three
general selection criteria are typically applied to candidate SOE indicators: policy relevance; analytical
and theoretical soundness; and measurability.  The discussion in this report indicates that these criteria
also arise in the CM context.  The SOE literature also recognises that indicators may be causally
related.  However, in contrast to CM, a specific objective is commonly to include indicators at several
levels of the pressure-state-response hierarchy (OECD, 1994).
17 The term ‘strategies’ is used in this report to refer to the psychological processes by which
respondents make choices, and should not be confused with the economic notion of ‘strategic
behaviour’.  Most of the psychological strategies listed in this section can be operationalised in a way
that is consistent with economic theory.
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3.1 Optimizing, Satisficing and the Use of Heuristics

The strategy economists most commonly assume consumers use is optimizing.  Optimizing involves
comparing the value of every viable alternative in terms of expected costs and benefits.  The consumer
seeks the alternative which maximises satisfaction whilst satisfying certain constraints.  The process of
establishing the value for a given alternative is commonly assumed to follow additive utility models
whereby option A is preferred to option B if U(A)>U(B), where U(A)=Σi U(ai) and U(B)=Σi U(bi), ai

and bi are the ith aspects of options A and B respectively, and the utilities of the two options are
computed separately18.

As Herbert Simon (1955) has observed, however, decision-makers often do not have the cognitive
capacities to process information pertaining to complex problems according to an optimising, or utility
maximisation, approach.  Instead they tend to satisfice, by either restricting the scope of the decision
problem, for example by limiting the number of alternatives to be evaluated, or by simplifying the
decision rule used to evaluate outcomes.  With respect to the latter, individuals often seek to
characterise whether or not outcomes are satisfactory.  Alternatives are considered satisfactory with
respect to a given attribute if the level of that attribute exceeds a given threshold, or aspiration level.

Also associated with the work of Simon is the theory of bounded rationality in which individuals are
held to simplify complex tasks by limiting the amount of information to be dealt with and rationally
processing that which is selected (Reber, 1985).  Bounded rationality is consistent with an interpretation
of optimisation in which individuals omit from consideration any information for which the marginal
search and processing costs exceed the expected returns.  The strategies people use to process
information can also be viewed within a cognitive cost-benefit framework.

Strategies used to simplify tasks are often referred to as heuristics.  A heuristic is a cognitive short-cut
that people use to make judgements, often involving uncertain events, and hence probabilities.  Early
work in the area (Tversky and Kahneman, 1974, Kahneman and Tversky, 1979) identified a range of
such heuristics, the most well known being representativeness, availability, and anchoring and
adjustment.  Such issues have been a major focus of what is known as behavioural decision research
(BDR) (Payne, Bettman and Johnson, 1992).  An example of a heuristic is the use of aspiration levels,
described above.

Individuals can employ a wide variety of decision strategies when attempting to make choices among
multiattribute alternatives.  The additive utility model described above is one example.  Some of the
alternate strategies that respondents to CM questionnaires might be expected to employ are outlined in
the following sections.  Although some strategies such as the lexicographic rule and elimination by
aspects are typically considered to be non-compensatory, meaning that they do not allow full trade-offs
among attributes, most strategies can be applied in either a compensatory or non-compensatory manner.

Payne (1976) has shown that individuals may not use strategies that accord entirely with any one model.
Rather, combinations of strategies tend to be used, with more complex tasks involving greater reliance
on non-compensatory models than simpler tasks (see also Klayman, 1985). Mazzotta and Opaluch
(1995) report the use of mixed strategies in a paired comparison study.  Mixed strategies tend to involve
the sequential use of strategies.

3.2 Additive-difference model

One alternative to the additive utility model is the additive-difference model, where the decision-maker
first compares each alternative on each attribute prior to reaching an aggregate evaluation (Hogarth,
1987).  In the context of the choice sets shown in Appendix A, this implies processing information
within rows (attributes) and then columns (alternatives), in contrast to the additive utility model which
implies that processing first occurs within columns.  Whether the additive-difference model produces

                                                          
18  The additive utility model is consistent with the random utility model that underpins the CM
technique (see Morrison et al 1996).
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similar outcomes to the additive utility model depends on the importance weights accorded to the
differences between the different dimensions considered in the aggregation process (Hogarth, 1987).
Additive utility is a special case of the additive-difference model, where the difference functions are
linear.

The additive-difference model is often easier to employ than the linear model because it involves
comparing information that is more commensurable.  In a paired comparison study, Mazzotta and
Opaluch (1995) found that most subjects stated they first compare alternatives one attribute at a time.
Russo and Dosher (1983) found that such ‘dimensional strategies’ predominated irrespective of the
number of attributes defining the choice alternatives.  Furthermore, the use of these strategies coincided
with a loss in accuracy when compared with choices based on maximising additive utility (expected
value, EV).  The authors note that “although the EV rule can always yield a correct choice, sometimes
the raw-differences strategy will produce the correct result and sometime it will not”(p692).  These
results suggest that dimensional processing in CM questionnaires may produce results that deviate from
those based on additive utility calculations, and EUT, although further research is required before any
firm conclusions can be drawn.

A major emphasis of BDR is the notion that decision-makers evaluate alternatives by focussing on
differences between options (Payne, 1982). Decision processes are held to involve different stages of
processing, each being contingent on task and context variables.  Task variables are associated with the
structural characteristics of a decision problem, such as the number of alternatives, attributes or
attribute levels.  Context variables tend to be concerned more with the magnitude of attribute levels
(Payne, 1985).  Some studies have shown that individuals tend to use different choice strategies as task
complexity increases.  Task complexity has been manipulated through variations in such variables as
the number of attributes, the number of alternatives, and the length of time available for making a
decision.  Payne and Braunstein (1978) found that individuals were less likely to use compensatory
decision strategies as task complexity increased.  Other task factors that have been shown to influence
choice strategies include information display and response mode.

The most well known theory that has emerged from BDR is prospect theory (Kahneman and Tversky,
1979).  Prospect theory distinguishes between two stages of decision-making, editing (the framing of
decisions) and evaluation.  The former involves the use of operations such as coding and cancellation to
create a simpler representation of the decision problem, so as to reduce the information-processing
demands of the second, evaluation stage.  Coding involves perceiving each attribute level as either a
gain or loss (positive or negative difference) defined according to some reference point or aspiration
level.  Cancellation involves the discarding of attributes that are common to all alternatives.  Such
framing is held to depend both on the way the problem is formulated and the values, norms and other
characteristics of the individual (Tversky and Kahneman, 1985).  One might expect such factors to
apply when individuals are responding to CM questionnaires.
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3.3 Ideal-point Model

A variant of the additive-difference model is the ideal-point model, whereby decision-makers are
assumed to have a vision of the perfect alternative.  Alternatives are then compared in terms of their
differences from the ideal alternative on each attribute (Hogarth, 1987).

One might expect respondents in labelled CM studies to employ a variant of this strategy in which
alternatives are compared in terms of differences on each attribute from the alternative with the
preferred label.  This label will tend to be that which most closely coincides with the general attitudes,
values and/or specific issue-opinions the respondent brings to the valuation situation (see Blamey
1996).  Different individuals will thus have different reference alternatives, meaning that what
constitutes a gain on a given attribute for one respondent might constitute a loss for another.  This
illustrates how the held values and attitudes of the respondent can influence the framing of outcomes.
Tversky and Kahneman (1985, p35) have observed that a “diversity of factors determine the reference
outcome in everyday life.  [It] is usually a state to which one has adopted; it is sometimes set by social
norms and expectations; it sometimes corresponds to a level of aspiration, which may or may not be
realistic”.

3.4 Base-reference Model

A further variant of the additive-difference model, referred to here as the base-reference model, is also
expected to be operative in CM studies employing a constant base alternative (see Morrison et al,
1996).  Here decision-makers evaluate alternatives in terms of the differences or deviations from a base
or ‘do nothing’ alternative.  This strategy is similar to the ideal-point strategy except that it uses the
status quo as the reference alternative rather than the ideal (or preferred label) alternative.  Although it
is possible that biases toward the status-quo (Ritov and Baron, 1992) will occur to some degree with
use of the base reference strategy, it is not clear exactly how they would arise in the CM context.

Different individuals may have different ideas about what constitutes the status quo.  Whilst some may
view the status quo in terms of current policy, for example ‘maximum permissible tree clearing’, or
‘current rate of tree clearing’, others may prefer to define it in a static sense, as the ‘current percentage
of trees cleared’, or what will eventuate in the long run.  Selection of a base may have an important
influence on CM results by affecting the utility of the base option relative to others, and by influencing
the framing of outcomes, for example, as gains or losses.

3.5 Lexicographic Model

This can take at least two forms in CM studies.  In the case of attribute lexicography, the respondent
first considers the relative importance of the attributes.  The most important attribute is then selected,
and the alternative performing best on this attribute is selected, irrespective of the levels of the other
attributes.  In the event that two or more attributes are equally best, attention then turns to the second
attribute, and so on until a single alternative is identified.  Individuals may require differences on the
attribute at hand to exceed a given threshold before they are considered different.  This strategy also
involves comparing alternatives by attributes.

Option lexicography is similar to attribute lexicography except that it operates at the level of labelled
options rather than attributes.  Individuals may always prefer a tree clearing option with the most pro-
green (or pro-development) label irrespective of the outcomes at stake, as described by the attributes.
Violations of EUT can occur.
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3.6 Elimination by Aspects

This approach, first described by Tversky (1972), involves a sequential narrowing down process in
which individuals typically start with what they perceive to be the most important attribute, and
eliminate all alternatives that do not reach a satisfactory level on this attribute.  The process then
continues for the second most important attribute, and then the third, fourth and so on until a single
alternative remains.  If the decision-maker runs out of attributes before a superior option is identified,
additional decision rules may have to be introduced.  On the other hand, if the individual runs out of
alternatives before attributes, he/she may decide to choose none of the options.  This strategy, which
may be seen as a complex form of satisficing, cannot ensure that the chosen alternative is in fact valued
more highly than the eliminated alternatives.  Alternatives may be rejected on the basis of a slightly
inferior level on one attribute, even though they are far superior on several other attributes.  Violations
of EUT can again occur.

3.7 The Causal Heuristic

One type of heuristic which may be particularly relevant in the context of CM exercises in light of the
earlier discussion of cause and effect in Section 2.2.1 is the causal heuristic or schema (Tversky and
Kahneman, 1982, Einhorn and Hogarth, 1985).  As Tversky and Kahneman (1982, p117) observe:

It is psychological commonplace that people strive to achieve a coherent interpretation of the
events that surround them, and that the organisation of events by schemas of cause-effect relations
serves to achieve this goal.  The classic work of Michotte (1963) provided a compelling
demonstration of the irresistible tendency to perceive sequences of events in terms of causal
relations, even when the perceiver is fully aware that the relation between the events is incidental
and that the imputed causality is illusory.

The notion of causal attribution dates at least to Heider’s (1958) seminal work.  In the non-market
valuation literature, discussions of this concept appear to have been limited to its close links with
responsibility attribution, which is a key consideration when identifying payment vehicles that are
plausible and subject to minimal protest (see for example, Blamey 1996).  Kelley (1972) originally
proposed the notion of a causal schema, defining it as “a conception of the manner in which two or
more causal factors interact in relation to a particular kind of effect.  A schema is derived from
experience in observing cause and effect relationships... It enables a person to perform certain
operations with limited information and thereby to reach certain conclusions...”(p2).

Causal models and schemas are commonly used to explain or predict outcomes.  Tversky and
Kahneman (1982, p128) report the results of a study in which subjects were given a paragraph length
personality description of a student, Tom W., and asked to predict his career choice.  When subjects
were told that Tom had in fact chosen a career somewhat different to their predictions, the authors
observed a general reluctance to revise their model, and the ease with which it could be used to explain
new facts, however unexpected:

We were impressed with the fluency which our respondents displayed in developing causal
accounts of Tom W.’s unexpected choice of vocation, and have no reason to believe that they
would have been less facile in explaining other unexpected behaviours on his part” (p128).

In the context of prediction and forecasting, Einhorn and Hogarth (1985, p313) observe that “one must
have some hypothesis or theory for selecting relevant from irrelevant variables.  Indeed, relevance can
only be understood in relation to some model (usually implicit) of what generates the variable[s]” in
question19.  Perceptions of technical redundancy (section 2.1) may have an influence on the weights

                                                          
19 They also note that “a significant feature of causal/diagnostic thinking is the remarkable speed and
fluency that people seem to have for generating explanations and accomodating discrepant facts into
expanded hypotheses” (p323).
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individuals attach to different attributes when making choices.  Einhorn and Hogarth (1983) argue that
individuals are less likely to use erroneously causal schemas when alternative explanations exist.
However, there will always be some individuals who sacrifice accuracy for a reduction in effort.  Some
of the implications of use of the causal heuristic in CM studies were outlined in Section 2.2.1.
Implications are discussed further in Section 4.3.

3.8 Strategic Biases

Strategic bias in stated preference valuation surveys occurs when “a respondent gives a WTP amount
that differs from his or her true WTP amount...in an attempt to influence the provision of the good
and/or the respondent’s level of payment for the good” (Mitchell and Carson ,1989, p236).  In the CM
context, individuals may attempt to influence provision of either attributes or options.  The latter is
more likely to occur when labelled models are used.  As with CV, individuals may also seek to
influence the level of payment.

The incentive to misrepresent one’s preferences strategically can be expected to depend, in part, on the
processing costs of strategising relative to those of not strategising.  Processing costs of strategising
may be either higher or lower than those of not strategising.  An individual confronted with a simple
questionnaire may have surplus cognitive capacity with which to generate strategic responses.
Strategising may be justified if the total expected costs of strategising are less than the perceived
benefits, and the act of strategising does not violate personal norms or values, such as honesty.

When confronted with more complex tasks where information processing capacities are pressed to the
limit, strategising is most likely to occur in cases where either the perceived benefits are very high
indeed, or the processing costs of strategising are less than those of not strategising.  With respect to the
latter, strategising is likely to involve the use of relatively simple decision heuristics20.  To the extent
that increasing complexity of the choice exercise reduces the occurrence of strategic bias, researchers
face a trade-off between reducing strategic bias and maximising response rates and reliability.

3.9 Key Beliefs Relevant to Response Formulation

Drawing on the work of Schwartz (1977) in the area of the psychology of helping, Blamey (1997)
presents a framework for thinking about the key beliefs influencing respondents when formulating CV
responses.  There is no reason to suppose that the same framework does not apply in the CM context.

Whilst Blamey considers both the nature of beliefs having a bearing on CV responses and the processes
employed in bringing them together, only the former are considered here.  Table 1 summarises the main
categories of belief held to influence CV responses.  These relate to awareness of need, acceptance of
responsibility, awareness of consequences and acceptance of policy initiatives.  This framework is
consistent with standard treatments of consumer choice processes in the marketing literature, where
stages include need recognition, consideration of information pertaining to options for need resolution,
and action or inaction (Piggott and Wright, 1992).

The broad categorisation highlighted in Table 1 is adopted in the next section when presenting focus
group results pertaining to the informational requirements of CM respondents.

                                                          
20 Bohm (1972) has shown that when strategising incentives are not clear, unbiased results can occur.
Mitchell and Carson (1989, p150) reviewed much of the empirical evidence and found that strategic
behaviour is the “exception rather than the rule”.  See also Morrison et al (1996).
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Table 1: Key Influences on SP Response Formulation

Belief or Norm

Awareness of Need (AN) 1. Identify human or non-human species in need.
2. Identify indirect needs  (bequest  values etc).
3. Relative need of this cause, compared to others (substitute and complement causes).
4. Opportunity costs of satisfying need (mutually exclusive needs).
5. External impacts of Proposed Intervention (where applicable).

Ascription of Responsibility
(AR)

1. To self
-responsibility for treatment (including payment).
-responsibility for cause of problem.
-expected beneficiaries from treatment.
-ability to effect change (ie. pay, vote etc).

2. To other members of society
-as for self, but concerned with responsibilities of other people.
-shared responsibility.
-diffused responsibility.

3. To third party organisations (eg. Government, industry)
-as for self; plus organisational responsibilities.

Awareness of Consequences
(AC)

1. Consequences for the environment
-will intervention effect stated change?
-perceived decisiveness of individual and collective behaviour.
-would government do its bit ?
(eg would funds be earmarked?; would payment really be once-off?)
-would enough others contribute?

2. Consequences for respondent
-physical, material or other direct implications (eg  probability that payment
mechanism would actually be implemented;  extent to which payment  could be
avoided).
-moral and personal value/ self image  implications.
-social implications.

3. Consequences for society more generally
-social benefits.
-social costs (cost of intervention, $ million).

Acceptance of Policy
Initiatives (API)

Are initiatives distributively fair?

Are initiatives procedurally fair?

Are initiatives practical? (eg transaction/ enforcement costs  involved)
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3.10 Conclusions

The absence of external revealed preference data to validate environmental CM results makes the
understanding of respondent motivations and strategies important in any assessment of validity. The
consideration in this section of psychological processes likely to be employed by respondents when
answering CM questions is useful in several respects.  It helps in our understanding and identification of
responses that do not reflect the required trade-offs, or that violate the assumptions of EUT, and may
give indications as to how modifications to questionnaires can reduce problematic results.  If some
versions of a draft questionnaire are found to stimulate strategies that violate EUT more than other
versions, those that result in less violations may be considered preferable.  However, it is possible that
some strategies that violate EUT may conform with the way people make choices more generally.  The
degree to which use of a given strategy should be considered problematic then depends on whether this
strategy would actually be used in the real-world market counterpart.  Whilst violating EUT, strategies
such as elimination by aspects may be consistent with electoral, or even market, validity.  However, in
the absence of revealed preference data with which to assess such strategies, other evaluation criteria
tend to be employed, and criteria such as minimisation of EUT violations may be justified on
theoretical economic grounds, sometimes in association with the assumption that more informed,
deliberative and discriminating choices are preferable.

An analysis of strategies may help also explain why different questionnaire designs produce different
results.  Indeed, a lack of invariance across task environments raises questions about the validity of
decisions made by the researcher when designing stated preference questionnaires.  In the absence of
any real market with which to identify or validate task or context assumptions, or some theoretical
justification, such assumptions are essentially arbitrary.  Although no real-life markets clearly exist in
most environmental valuation studies, some assumptions can, however, be made regarding appropriate
choice of task and/or context.  For example, if an election were actually to be held, for example, one
would expect the attribute levels listed with the ballot documentation to be those that are policy
relevant.  One would also expect media coverage to focus on policies and not just outcomes.  Since task
and context variables can influence such factors as ascription of responsibility, “the adoption of a
decision frame is an ethically significant act” (Tversky and Kahneman, 1985, p40).

Although the psychological processes people use are difficult, and sometimes impossible, to identify
and measure, developments in fields such as BDR can assist questionnaire design and the interpretation
of results.  For example, prospect theory may have implications for how attributes and attribute levels
are defined.  The attribute ‘species lost’ may produce different results to the attribute ‘species not
saved’.  Similarly, an attribute level defined as ‘20% minimum tree retention’ might produce different
results to one defined as ‘80% maximum tree clearing’.  An expectation of such sensitivities might lead
the CM researcher to set out deliberately to detect them, providing bounded results, or to attempt to
average out the effects by using both kinds of wording21.

Understanding psychological processes is useful when attempting to minimise the variance attached to
respondent choices.  Where respondents are uncertain about the trade-offs involved and use a variety of
choice processes to make decisions for a CM survey, this will be reflected in the variance attached to
the responses.  In contrast, respondents who are very certain about which attributes are important and
how they should be traded off against one another, and who employ a standard choice process, are
likely to generate lower levels of variance in the resulting statistical model.  To minimise variance in a
CM survey, the researcher has to find ways of presenting information that clarifies the understanding of
attributes by the majority of respondents, and of presenting the trade-offs in ways that minimise
switching between different decision processes.

                                                          
21 Slovic, Fischoff and Lichtenstein (1977) report the results from some studies that have tested the
effect of variations along the above lines.
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Slight changes in survey design may generate more powerful statistical results because of reduced
variance.  The use of labels representing the most important attribute of choice may be expected to
result in lower levels of variance.  Framing attributes and levels in terms that respondents find easy to
evaluate and compare will also have some impact.  However, the reasons for these differences may not
be easy to pinpoint or to articulate in focus groups.  Issues in BDR may prove a useful reference source.
By contrast, the potential for using findings in BDR at the model estimation stage appears to be limited.
A more important concern when estimating statistical models is sample segmentation to minimise
heterogeneity problems.

4 Results of Desert Uplands Focus Groups

In this section, the results of the first focus groups conducted for the choice modelling study of remnant
vegetation in the Desert Uplands of Central Queensland are described  This research is considered in
light of the theoretical discussion presented in Sections 2 and 3.  Rolfe et al (1997) provide the
background regarding clearing of remnant vegetation in the Desert Uplands and its effects on the
natural and human environment.

The results presented in this section were obtained from six focus groups held in late 1996 and early
1997.  Four were conducted in Brisbane and two in Emerald, a town adjacent to the Desert Uplands
region.  The first four focus groups lasted approximately two hours each, and followed the same general
format.  The first half hour or so was devoted to the identification of key demand attributes for remnant
vegetation and other information that respondents felt they would need to be able to choose one
resource use management option in preference to another.  This information could then be contrasted
with information considered to be most relevant from a supply perspective, to identify an appropriate
synthesis of demand and supply information.  Observations could also be made regarding the specificity
of demand attributes, or in other words, the level of aggregation at which people think about
environmental attributes and values.  Perceived causal relations among such attributes could also be
identified.  This permits an appraisal of information contained in the draft questionnaire (presented in
the second half of each focus group) and suggests possible improvements.  This first phase was
followed by a photo-evaluation stage in which participants’ reactions to four photos of remnant
vegetation in the study site were examined.  The purpose of this exercise was to assess both the
desirability of including such stimuli in the RV questionnaire, and the preferred nature of any such
stimuli.

The second half of the first four focus groups involved asking participants to complete the draft choice
modelling questionnaire included in Appendix A.  Participants were told that the questionnaire was to
be sent out, after having modified it on the basis of feedback received in the groups.  The purpose of
this exercise was twofold.  It was to serve as a general piloting of the draft questionnaire, providing
insights into how the questionnaire could be improved and how individuals respond to the tasks
presented to them in questionnaires such as this.  Retrospective protocols of focus group participants
were used to identify heuristics and other strategies for choice, to the extent that this procedure permits
such strategies to be identified.  The second reason for participants completing the questionnaire was to
test empirically interactions among the draft attributes. This would help make the final design more
efficient by eliminating the need to estimate interactions that are not significant.  Results of this analysis
are not reported here.

Some alternate ways of presenting choice sets were also briefly explored as a final exercise in the first
four focus groups. Of particular interest was the question of including within the choice sets information
pertaining to the number of hectares of RV associated with each option, and if so, whether it should be
included as an attribute or a label.

The final two focus groups were conducted several months after the first four, the primary objective
being to pilot a revised version of the questionnaire presented in the earlier groups.  A number of minor
changes to the earlier questionnaire were made on the basis of comments made in the earlier groups,
and several major changes were made in order to permit the issues discussed in Section 2.2.4 to be
examined.  The main focus of these groups was thus to assess the pros and cons of using policy labels,
policy attributes and non-policy generic models.
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The framework summarised in Section 3.9 was used to categorise comments made by participants in all
focus groups.  The information participants in the first four groups felt they needed in order to be able
to choose among different management options for remnant vegetation in the Desert Uplands is
considered first.

4.1 Information requirements

The statement used by the facilitator to focus the discussion on information requirements is reproduced
in Appendix E.  In general, the statements made by participants fell within the four belief categories
included within the framework outlined in Section 3.9: Awareness of Need; Awareness of
Consequences; Ascription of Responsibility; and Acceptance of Policy Initiatives22.  Consider each in
turn.

Need
A major focus in all groups was the need for clearing of remnant vegetation.  Telling participants that
graziers wanted to clear more land did not convince participants that such clearing was at all necessary,
in terms of either grazier’s own interests, or those of the broader community.  The following statements
illustrate this perspective, which clearly has a lot to do with the plausibility of the scenario described in
the questionnaire23:

Why do they want to do this?  The cattle industry is already in the doldrums.  So why do they want
to go on clearing more land and producing more cattle when we already have problems? B1

You’d  have to look at whether its a good area to do beef production.  Because at the moment, they
are half way through the drought, and they’re starting to move cattle out of the area. E1

Why are they clearing? Are they clearing because its easier to round the cattle up?...If that’s the
only reason, then I don’t see that we need to do it. E1

One possible implication of such statements is that a better case for tree clearing needs to be
communicated to respondents.  Greater emphasis could for example be given to the fact that the reason
graziers seek to clear trees is because it is profitable.  However as Rolfe et al (1997) point out, the
viability of tree clearing is the subject of some debate, and it would appear that tree clearing in the
Desert Uplands is often not viable.  This is supported by the observation that doubts about viability
arose in Brisbane and Emerald.  A case can thus be made for not attempting to remove such doubts.  If
participants would not actually vote for tree clearing because they in part doubt its viability, such
motives should perhaps be considered valid.  A further question is whether doubts regarding the
viability of tree clearing should be included in the information provided.  Including such information
may have implications for how other aspects of the scenario are perceived.  For example, if graziers do
not stand to make a profit from tree clearing, the plausibility of any proposal to compensate them for
losses associated with clearing restrictions may be questioned.

                                                          
22 Those statements not easily falling within one of these categories can in the vast majority of cases (if
not all) be seen to have a direct bearing on them.  For example, the statement ‘How dry is it?’
presumably has relevance in terms of the consequences of clearing, even though the precise link is not
clear.
23 The particular group to which the verbatim quotes listed below correspond is indicated at the end of
the citation for each quote, using the abbreviations B1-4 and E1 or E2.  B2 thus refers to the second
focus group conducted in Brisbane.  Where exchanges among several individuals are given, the first
individual’s statement is preceded by a ‘1’, the second by a ‘2’, and so on.
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Consequences
Table 2 distinguishes between consequences of an SP response for self, others and society in general.
Because participants had not been informed of the possibility of compensation to graziers at the time of
discussing information needs, information pertaining to payment consequences for self did not feature
heavily in reported information requirements.  This illustrates that the notion of paying for graziers to
retain vegetation is not familiar to most people.  The following statement made prior to being presented
with the questionnaire comes closest to such a perception:

Is this all on pastoral land or is some of it on crown land.  In which case we don’t have to do
anything.  All we say to the graziers is you can’t go there.  Which means we don’t pay any money,
and nothing gets cleared.  What type of land are we talking about? B2

Although participants did not specifically seek information regarding consequences for themselves, they
did, however, commonly seek information regarding the consequences for society more generally,
which of course, includes themselves:

Will clearing create jobs? B2

1. Is it for export purposes?... 2. Is it going to help the country? B2

What the population spread is [of humans] and the impact it’s going to have on those people...Who
lives where? B1

Are there any culturally sensitive areas there? B1

Would it have an impact on communities around-like us? E2

Participants in all groups appeared to have an appreciation of the degree to which humans depend on
the natural environment, as illustrated by the following statements:

very hard to separate the environmental from the economic...In the end, it [environmental damage]
does hit you from an economic viewpoint...There is less of that land trying to feed more and more
people. E1

The thing is you can’t talk about any of this without coming back to human beings eventually.
...Without going out all greenie and saying we should preserve it for its own sake, ...we should
preserve it because we may need it.  It may have a cure for cancer.  It may, one day, be a future
food source. E1

What are you going to do.  Move on to another one, then another one.  Until you don’t have any
left? E1

Participants not only had a good understanding of human dependence on the natural environment, but
also complex ecosystem interdependencies.  A common sentiment was that once you harm one species,
you don’t know what effect that will have on other species and the viability of the ecosystem as a
whole.  Some of the statements illustrating this view are as follows:

1.Once you get rid of your trees, then the bird life is affected.  And you’ve interrupted the whole
ecosystem.  2. Also, if there’s any pests in the area...Those trees.  If they are gone, then those pests
might become stronger. B1

Where there becomes an imbalance...Will something flourish and something else deteriorate, in the
way of other plants and things.  Some things require shade...B1

Our ecosystems are always entirely interdependent.  One always affects the other...so you are
affecting the entire area. E1

We don’t have enough knowledge to know...how they are connected.  So even if we do wipe out an
ecosystem or two, we don’t know what the full consequences are until they are standing on us. E1
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These statements are supportive of the use of the ‘unique ecosystems’ attribute included in the draft
questionnaire, although they do indicate that cause-effect relations between this attribute and impacts on
threatened and non-threatened species may have to be addressed.  The vast majority of other
information requirements regarding the impacts of clearing on the environment fell into three broad
categories: fauna, flora and land degradation.

Fauna
What animals and that are using the area at the moment?  And how would they be affected? B1

Are there any endangered species there? B2

Are they scrubby barks or some sort of wattle.  There may be an animal there that is its main diet.
For example, if there’s a lizard there that lives off the berries that the tree produces. B1

certain trees have certain foods on them-things that they [animals] come out and feed on [for eg]
the koalas only eat a specific food source. B2

what animals are there at present? E2

what happens to animals that are endangered? E2

whether or not the native animals are a factor in attracting tourists. E2

Flora
I’d like to know the density of the trees in the surrounding areas. B1

Is the tree an endangered species?...It’s obviously there for a reason.  Back to the ecosystem thing I
guess. B2

Are we talking about the whole area, or a section of the area? B1

If they’ve got beautiful big trees that have been there 200 years, I wouldn’t like to see them go. B1

If they are going to clear land, we need to know how they are going to do it.  Is clearing going to
leave corridors or patches. E2

Land Degradation
How the trees would be cleared?...How much damage are they going to be doing? B1

salinity. Is that an issue with pulling down trees. B2

What are the results, say of the past 50 or 100 yrs- there’s been rather a large lot of clearing.  What
affect has that had on climatic and environmental conditions? E1

What % of the existing tree population is there at the moment, and how is it arranged? E1

What kind of impact is it going to have on the land? E2

The tendency of environmental information needs to fall into the above categories is again consistent
with the attributes chosen for the draft questionnaire in Appendix A. Although no attribute specific to
flora is included in these choice sets, information pertaining to types of trees cleared is included in the
preliminary information, and is also contained within the photographs. Individuals did not generally
seek information regarding the significance of losses to threatened and non-threatened species.
Benefits of preserving such species would thus not appear to require further elaboration.  This can be
contrasted with individuals’ statements regarding the more causally prior ecosystem attribute.  It is
difficult to tell what level of impact disaggregation individuals consider suitable from the comments
made.
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Responsibility
Without mention of specific proposals such as compensation to graziers through a levy on income tax,
participants had little reason to request information pertaining to their own responsibilities.  Requests
were thus typically of a more general nature concerning tenure and the responsibilities of graziers and
government:

So it’s privately owned land?  Or is it crown land? B1

Is there anyone controlling it at the moment? ...If you own land can you just go in and do what you
like without telling anyone-without permission? B1

And what kind of penalties will be involved if they do not do what they are told? B1

Which government department is responsible?  ...If you don’t set in place a monitoring process
from the beginning... Has there been an Environmental Impact Study done? B1

When confronted with the proposal involving compensation to graziers funded by a levy on income tax,
questions of responsibility to graziers, government and self quickly arose:

I’m a little bit cynical about the whole thing because I think that the government taxes people ...and
subsidises the farmer. There was no option there where the taxpayer could have zero [levy] and still
feel that they were doing something for the environment.  And I think that a $50 levy on all
taxpayers is an extraordinary amount to subsidise farmers [agreement]...[But] I just chose the best
that I could, with the categories that did the least damage... I had to. B1

Why should you compensate people if they cause damage?  It’s back to front. B1

I think it probably is a little unfair to ask taxpayers to fork out money for it.  It probably should
come from leftover tax revenue.  And I answered that I wouldn’t trust the government to put that
money where it should be.  Not a chance. B2

I don’t like the idea of a levy either.  But then they said there is no money left over for tax to pay
for it. B2

I think it has to be a Qld ...thing, personally... It’s our state. B2

I just don’t agree with this compensation... I don’t buy land so taxpayers can give me money....I
bought it, I should be able to do what I want with it. E2

The question of responsibility for payment was raised at least as frequently in the Brisbane groups as
the Emerald groups.  This is perhaps surprising as one might have expected Emerald participants to
have a greater awareness of the leasehold nature of the majority of the land tenure in the study area, and
the implications of this for payment responsibilities.  Herein lies one of the major challenges in
designing the questionnaire for this study.  Land tenure in the Desert Uplands area is primarily
leasehold, meaning that compensation for tree-clearing restrictions is unlikely to occur.  However, from
a theoretical economic valuation perspective, some plausible explanation as to why members of the
public would be required to pay for an increase in tree clearing restrictions is required.  The following
comment illustrates how respondent perceptions can sometimes be moulded into the type required from
a theoretical economic perspective:

This is their own land we are talking about isn’t it?....If its not their land well then they shouldn’t be
paying.  Full stop....That was my first thought.  Is this their land that they are talking about?  Then I
just assumed that it was. Because they are offering compensation. B2

Importantly, most of the focus group participants appeared to have adopted such a view, although the
proportion questioning the implied tenure and payment responsibilities was clearly significant.  The
implication is that the scenario presented in the draft questionnaire is acceptable provided that some
means of identifying perceived payment vehicle implausibility is contained within the questionnaire.
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This permits the influence of such perceptions to be addressed at the data analysis stage (see Blamey,
Bennett and Morrison, 1997).

Policy Initiatives
In the absence of information outlining the proposed policy initiative, it was not possible to identify
perceptions regarding the construct: acceptance of policy initiatives.  Rather, participants focussed their
attention on identifying the relevant policy context.  To a large degree, this involved establishing tenure
(discussed above), and current government involvement:

Do councils have restrictions on the amount of trees that can be cleared? B1

Has this got anything to do with tree clearing guidelines that they are trying to bring out? [Two
people had heard of them] E1

When presented with the draft questionnaire, participants could scrutinise the policy information in
detail, and offer their view:

depends how it [levy] is going to be administered. B2

How many people live in Qld? B2

Why does it only have to be Queenslanders who pay? B2

I don’t think many people would object to paying an environmental levy- a substantial one- if they
could see that it was going to benefit all over the place. B2

I don’t agree that the government can come and tell me what to do with it. E2

It would appear that although individuals want to know the policy context for the choices they are
required to make, in the main, the information contained in the draft questionnaire satisfies this desire.
Comments made after completing the questionnaire were less concerned with acquiring further
information regarding the policy context than questioning the appropriateness of the information
already presented to them.  Of course, this does not imply that respondents would not have found
additional policy information useful.  This issue was a major focus of the final two Brisbane focus
groups and is discussed in section 4.4 below.

4.2 Information Content of Photographic Stimuli

It is important to pilot carefully any photos that are being considered for inclusion within non-market
valuation questionnaires.  Among other things, photos may contain emotional cues that can have
significant upward or downward influences on WTP estimated in SP surveys.  One can imagine the
effect that photos of dead animals, bulldozers or protesting environmentalists might have on
questionnaire responses.  Care must be taken to ensure that photos present a ‘balanced’ perspective and
do not unnecessarily polarise responses.  One way of achieving this is to ensure photos are
representative of the information they are intended to provide.  Achieving this with a single photo may
be difficult if not impossible, when diverse natural environments are involved.  In such cases, it may be
best to try and give a ‘taste’ of the site.  Another approach is to present separate photos reflecting best
and worst case scenarios.  This may run the risk of polarising respondents.

Whilst photos of wildlife commonly stimulate respondents’ emotions in a way that increases willingness
to pay, in the case of the photos of cleared and uncleared areas presented to focus group participants
(shown in Appendix G), the opposite effect may have been created.  However, these photos not only
caused some participants to downgrade their perception of preservation values, but they often had a
similar effect on perceived production values.  The following statements illustrate the features within
these photos that attracted attention, and the possible influence they might have on willingness to pay:

1. Yuck. 2. It’s sad. B1
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... from your left hand [top] photo you wouldn’t go near it would you?  If...that’s how it was going
to end up, you wouldn’t support it would you? B1

[Bottom photos]   There’s no significant trees here. B1

1. Would animals be able to survive with pockets of trees anyway?  2. Not so much pockets.  I
would like corridors of trees. B1

Doesn’t seem like there is a lot of cattle there.  Your spread of cattle per acre of land is pretty
minimal.  I mean what are we trying to support here.  Is there any economic worth in doing all of
this? B1

It’s not the type of area that supports grass. B1

Are they [the photos] typical? B2

These are almost like extremes...it looks like they are starving. B2

You’d be surprised how many creatures do get about in that sort of area. B2

You go clearing the area like the bottom two and you are going to end up with a total wasteland
like the top. E1

Are all those areas actually grazing areas? E1

makes you question the viability of the whole thing. E2

you wouldn’t say its a tourist area, would you.  Like if you look at Barcaldine, it’s not really a
tourist area. E2

gives you an idea of the difference between cleared and uncleared areas. E2

I thought it would be more desert like. E2

1. What sort of rainfall do they get there? 2. By the looks of it none. E2

Look at the trees, the branches would break if a koala went along them.  E2

My first opinion would be why not [allow more tree-clearing].  By looking at this. E2

These statements demonstrate that the photos communicated important and interesting information to
individuals.  Because the photos were presented to participants prior to the questionnaire, it is not
possible to ascertain the extent to which they communicate information not contained within the draft
questionnaire.  However, the sheer interest that the photos stimulated suggests it is important to include
them within the final questionnaire.
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4.3 Behavioural Considerations

Findings which have a more direct bearing on how individuals respond or react to CM questionnaires of
the type shown in the Appendix are now considered.  It is important to note that retrospective protocols
of focus group participants provide only a limited insight into participants’ reactions to the CM
questionnaire and strategies employed during response formulation24.  Individuals are often not
conscious of their psychological processes and may be unable to retrieve them from their memories.
Those that are aware of their processes may not be able to articulate them in a way that is meaningful,
and unambiguous, to the researcher(s)25. The time lapses involved with the use of retrospective
protocols also mean that individuals may have time to reinterpret or rationalise the processes they
originally used (Nisbett and Wilson, 1977, Svenson, 1979, Mazzotta and Opaluch, 1995).  In the case
of concurrent protocols, the simple act of thinking aloud may cause the individual to employ different
processes.  Some constructs are better suited to identification using verbal protocols than others.  For
example, aspects of the questionnaire that individuals find confusing, difficult, biased or objectionable
are likely to be more salient and well suited to identification in focus groups.

Cognitive burden
The draft questionnaire shown in Appendix A contains 16 choice sets with 3 resource-use alternatives
per set (including a constant base) and 6 attributes describing each alternative.  Although it is
anticipated that the final questionnaire will contain less than 16 choice sets, this many were included
here in order to permit interaction terms to be estimated with a relatively small sample size. The
following comments illustrate that a number of respondents felt burdened by the number of choices:

Questions 3-18... It’s like, I’m really lost. B1

People will think its like a test and not a questionnaire. B1

1. it was fairly easy to get through. 2. yes. 3. I agree. B2

a little repetitive. B2

I just felt that they were designed to see if you were staying awake! B2

I think it was designed to see if people were doing the survey properly or just ticking boxes. B2

they appear to very similar...Yeah...one slight difference...you have to keep going back. E1

you’d want to reduce by at least a half, the number of choices you have. E1

I’d say tedious. E1

pretty straightforward- but fairly lengthy too. E2

Some participants found the task inherently difficult:

I found it difficult.  It was hard, trying to get a balance. B1

                                                          
24 There are two main ways of studying decision processes.  The first involves tracing techniques such
as current and retrospective verbal protocol analysis, or analysis of eye movements.  The second
involves a more structural approach, often characterised by the estimation of parameters in statistical
models (Svenson, 1979).
25 The accuracy of protocol findings is often enhanced through the use of several judges who
independently interpret the protocols.  A measure of inter-judge reliability is then calculable.
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It was just so close.  It was just difficult.  I don’t think anything went really well. B1

A few participants also found the preliminary information to be too long.

only the very interested will finish it. E1

some people won’t sit down and read all that information. E2

However, the most common concern expressed by participants was the number of choice sets and the
fact that the questions all seemed so similar.  There is a clear need to reduce the number of choice sets,
probably by at least 50%.  Some participants referred to their responses in other choice sets when
formulating their responses for a given question.  This appears to be associated with a desire to appear
consistent, and not be caught out by ‘trick questions’.  Observations made whilst individuals were
completing the questionnaire suggest that this strategy is quite common.  An implication of this strategy
is that responses to different choice sets may violate the assumption of independence that is required on
statistical grounds.

A further implication is that participants may have made greater use of heuristics (discussed below)
than would have been the case if fewer choice sets were presented.  Reducing the number of choice sets
may also produce results with less variance, since respondents may then spend more time considering
each choice set.  Lower use of certain heuristics may similarly reduce variance.

Dissonance and Ambivalence
A number of participants reported feelings of frustration when responding to the choice sets.  They
reported a lack of opportunity to express their preferences unambiguously, becoming frustrated with the
limited combinations of attributes presented to them.  The following statements demonstrate the nature
of the frustration:

With that option A and B, I’d want to know: Is there a possibility for an option C? B1

I just don’t think that it’s really going to bring out any relevant data...There wasn’t one question
there that could be answered the way I would really like to answer it. B1

We’re answering their questions.  There’s no input of ours.  Say they’re giving you chocolate cake
and cheesecake when you like carrot cake.  You settle for cheesecake. B1

I don’t think in any of those, I answered what my true feelings were. B1

I feel that the questions there from 20 onwards are a lot better where you can give your opinion
whether you agree or disagree....You feel you are having a lot more input to the survey. B1

You are contradicting yourself on every page. E2

I have a problem with this style...It just doesn’t allow you to put forward your decisions.  I think
you are really coming to a guess.  I’ve got so many on this side and so many on that side.  What
should I choose?  It’s not really bringing out what you feel about the subject.  Do you want this to
go ahead or not? E2

Blamey et al (1997) provide a detailed discussion of the role such dissonance plays in CV studies, and
propose an elicitation format to minimise the associated problems.  It is possible that a variant of this
format could be devised for use in the CM context.  Reducing the number of choice sets may also help
reduce dissonance, as might the inclusion of additional attitudinal and debrief questions that permit
individuals to express their views unambiguously.  Reducing the number of choice sets would also
permit greater use of open-ended questions such as “Why did you respond the way you did?”.

The above statements, and those listed below in relation to plausibility, suggest that individuals had
difficulty categorising the purpose of the exercise.  The way the questions were presented was not
familiar to respondents.  Nor was it perceived to be relevant to the main resource-management
question(s).  The questionnaire presented more options than would normally be encountered in a
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community survey, or indeed a referendum26.  Furthermore, the exercise was somewhat unusual, with
individuals required to indicate their preferred option in each choice set.  A more common community
input might require respondents to indicate the best few options out of the complete set of resource-use
options.  A further way of reducing dissonance and confusion may be to tell respondents at the outset
that the exercise is hypothetical, and that the objective is simply to see how they trade-off between the
different attributes in order to inform policy.  Although this may introduce a form of hypothetical bias27,
thereby reducing the reliability of results, the reduction in confusion may increase reliability, presenting
the possibility of a net increase in reliability.

Plausibility
The use of orthogonal experimental designs in CM studies results in a specification of attributes that
ensures independence among them.  Respondents may question the plausibility of information
contained within a choice set if the particular combination of attribute levels does not reflect the
correlations they expect to see among the different environmental and/or financial attributes.  For
example, one might expect that policies with a dramatic negative affect on non-threatened species
would also have a negative affect on threatened species.

Perceptions of implausibility may also arise from the perceived cause-effect relations mentioned earlier
and also considered below.  One might expect that management options resulting in lower land
degradation would also be better for endangered species, and that options appearing to involve less tree
clearing would also result in less jobs.  Similarly, when a levy is to be used to help protect the natural
environment, one might expect that higher levies would do more for the environment.  In an attempt to
reduce respondent tension arising from the detection of implausible alternatives, the following
statement was included prior to the choice sets:

Your answers tell us what features of the various management options matter to members of the
community like yourself, and how individuals trade-off features for one another.

To keep matters simple, we do not describe the features of each management option. For example,
we do not specify how trees would be protected from clearing, and which areas of the Desert
Uplands would be protected.  Rather, we simply describe what affect it would have on jobs, the
natural environment etc.

Indeed, there are a lot of ways that the issue of tree clearing can be managed. When answering the
questions below, please keep in mind that some options which seem a little odd may in fact be
quite possible.

The following comments illustrate that inclusion of such a statement does not completely put
respondents’ minds to rest:

Seemed to be some [options] that were inconsistent- like high levy, no benefit-big job loss. B2

some [options] didn’t make sense. E1

when you are losing endangered species, non-endangered species and having land degradation,
there is no way you can have no impact on ecosystems. E2

I can accept that choice [alternative] knowing that it would be almost impossible to have medium
land degradation but no loss in landscapes. E2

A question that arises is how perceptions of implausible alternatives affect the way respondents process
the choice set information.  One possibility is that respondents would treat the exercise less seriously,
introducing a form of hypothetical bias.  When questioned about how implausible alternatives were

                                                          
26 In this respect, CM exercises involve a greater departure from the requirements of electoral validity
than dichotomous-choice referenda CV exercises.
27 Hypothetical bias is typically assumed to involve random error resulting from a lack of realism in the
scenario (Mitchell and Carson, 1989).
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dealt with, some individuals indicated that they proceeded as if they were plausible, whilst others
appeared to change their strategies in more concerning ways:

basically its a matter of taking it as it is said.  Knowing for a fact that it is not going to occur that
way. E2

Avoid picking ones that didn’t look true. B1

Favour the category which had the belief you agreed in most. B1

Although perceptions of implausible attribute level combinations were common in the first four focus
groups, where a generic model was employed, such perceptions were only reported by a couple of
individuals in the final two groups, where a labelled model was employed.  As one would expect, the
use of alternative-specific attribute levels greatly reduces perceptions of implausibility.

One way that perceptions of implausibility might be reduced in the generic case is to provide
information that explains how the attributes in question can be uncorrelated in reality.  Care would need
to be taken to ensure that such measures are interpreted in the way intended by the researcher.  This
may require concrete examples to be provided.  Another approach is to tell respondents at the outset
that the exercise is hypothetical, as suggested above.  Restructuring, clarifying and reducing the length
of the preliminary information may also be of assistance in reducing problems associated with
perceptions of implausibility.  A further option is to remove such attribute combinations from the
questionnaire (see Steckel, DeSarbo and Mahajan, 1991).  It remains to be established whether
perceptions of implausibility have a significant affect on the reliability and/or validity of results, thereby
warranting remedial measures such as those outlined above.

Perceived Bias
When focus grouping environmental stated preference questionnaires it is important to ask respondents
if they think the questionnaire is biased either in favour of or in opposition to conservation of the
natural environment.  Whilst it is virtually impossible to eliminate all perceptions of bias, focus
grouping can be used to explore the direction and source of such perceptions which can subsequently be
addressed through re-wording or other modifications of the questionnaire. Although many focus group
participants did not perceive the questionnaire to be biased, those that did more commonly thought it
was biased in opposition to tree clearing.  The following comments illustrate these perceptions:

It gave you a wide range of options- I don’t think it was biased. E1

It was biased against land clearing.   If you chose option C, all the way through, you had to justify
it.  You didn’t have to justify it when you went for the environment. B1

It doesn’t give you any idea of the social costs which come with 20 people in a small town
becoming unemployed and that has a ripple effect in a small country town. B1

I think it was biased. All it tells you is all the bad things- like paying taxes, losing jobs, risking this,
losing that...Doesn’t tell you anything good that’s going to come out of it...They haven’t said
anything about the benefits that come out of it [tree clearing]. E2

Depends on how you come in to it [the questionnaire].  If you come in from either side you could
see it as biased one way or the other.   If you come into it from the middle- I don’t think you would
see it as biased. E1

It had 4 environmental impacts and only 1 economic cost. E2

These comments suggest that inclusion of additional information regarding the costs associated with
tree clearing restrictions may help to reduce perceptions of bias.  This could involve greater reference to
the social costs resulting from tree clearing restrictions.  This information could be included prior to the
choice sets and/or within the choice sets as an attribute.  Alternatively, some of the environmental
information could be removed, possibly including one of the attributes.  This may be preferable given
the above observations regarding complexity.
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Another way of reducing pro-environment perceptions of bias is to include an option for respondents to
indicate that they think more rather than less tree clearing should be permitted.  This could be done by
balancing these ‘more’ and ‘less’ labels around a ‘no action’ label in an alternative specific model.  The
final two Brisbane focus groups piloted such an approach (see section 4.4 below).

An alternate approach, suggested by one of the participants (and cited in section 4.4 below), is to
include an additional response option that respondents may tick, with a descriptor along the following
lines: ‘I would not support either A or B and would prefer an increase in the amount of tree clearing
permitted’.  This type of approach is consistent with the dissonance-minimising strategies referred to
above.

Strategies for Choice
By asking participants how they made their choices, some insights were gained into the decision rules
they were adopting.  The following comments are suggestive of compensatory rules, often applied in
association with framing processes such as cancellation (attribute reduction):

I tried to get a balance [between the environmental attributes, the levy and jobs]. B1

I think I just looked at it with the perspective of trying to be a little fair on everything-taking into
consideration the environment, first, the animals, ...and then being a little bit fair to the graziers. B2

1. Maybe if they put 200 jobs, or 2000 jobs ....2.  20 is nothing really. E2

The levy itself wasn’t an issue, except when it got to the point where you weren’t doing anything
for the environment. E2

The table really gets you to think about what you agree with. E2

Note the emphasis some respondents placed on trying to obtain a balance.  Although this is consistent
with a compensatory decision rule, a question that arises is whether these individuals would opt for the
middle position independently of the actual magnitude of the outcomes at stake.  The notion of middle
position bias has long been familiar to survey researchers (Schuman and Presser, 1981).  In economic
terms, we are talking of part-whole and related biases.  Morrison et al (1997) discuss this interpretation
in greater detail.

A number of respondents appeared to follow a base reference strategy for choice, assessing options A
and B in terms of whether they involve an improvement, deterioration or no change from the status quo.
Such coding is consistent with the editing processes considered in prospect theory, such as the coding
of outcomes as gains or losses.  A strategy that was observed in this and other studies is to write a ‘+’
next to the attribute description for an alternative when it constitutes an improvement from the status
quo, and a ‘-’ when it involves a deterioration.  Once this is done for all options other than the base, the
number of ticks and crosses are then added up for each alternative, and the one with the greatest excess
of ticks over crosses is chosen.  Russo and Dosher (1983) identified a strategy along these lines in a
multiattribute binary choice study, referring to it as the majority of confirming dimensions strategy.
Use of this strategy was found to increase as the number of attributes increased.  Svenson (1979) refers
to this type of strategy as the maximising number of attributes with greater attractiveness rule.  It is
non-compensatory in the sense that respondents are insensitive to variations in attribute levels that do
not affect the sign (gain or loss) of a change.  The following statements illustrate the general thrust:

[This option ] had three ‘no changes’ and one ‘negative’. B1.

four out of six of the changes were good. B1.

I kind of ticked the lowest thing.  With the tree levy there was 10, 50 or 0.  I put a tick next to the
10 and the 0, and just went down...and whichever column had the most ticks-that would get my
vote...I tried to put them all in perspective. E2
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Although it is difficult to tell with certainty whether a given statement is truly non-compensatory the
following statements appear to be indicative of a non-compensatory decision rule such as the
lexicographic or elimination by aspects rules:

I basically based mine on the endangered species- because I don’t think we should lose any at all
really. E2

I always went for the option that was better for endangered species... Tree levy wasn’t an issue. E2

I looked at risk to end species, land degradation then jobs lost in nearby towns.  And if I was still
undecided, I’d then look at loss of unique landscapes. B2

The following individual appeared to hinge his or her evaluations around the price attribute:

I went with the levy all the way through.  I could see there were no high levels of risk to any of the
ones where there was a $10 levy, so I went with the $10.  Medium risks there, but at least there was
something getting done. B1

Given the appreciation of ecosystem complexity and interdependencies demonstrated by participants, it
is to be expected that some might employ the causal heuristic outlined earlier in an attempt to make
sense of what would otherwise appear to be an implausible combination of attribute levels.  The
following statements illustrate the occurrence of this phenomenon in the focus groups:

If the soil falls apart it affects the whole system... Now if the whole system falls down you are not
going to have any cattle grazing anyway... If the whole place breaks down you’re not going to have
any animals [wildlife] either... If you have a breakdown in the area as a whole, the jobs go anyway.
It really got down to one [attribute]. B1

Land Degradation and ecosystems [were the most important attributes], because I think they go
hand in hand.  Everything else falls by the wayside. B1

Without soil, nothing could grow.  You won’t have an environment if you don’t have soil. ...What
you are losing is the relatively unstable nutrient rich topsoil.  And that’s what everything grows in.
...Once you lose that you are virtually losing the whole ecosystem really. E1

The use of the causal heuristic may pose no threat to CM results from an electoral validity, or market
share perspective.  However,  it appears to be problematical for the purposes of non-market valuation,
where values are typically sought for attributes either as ends in themselves or as means to achieving
benefits not associated with other attributes.  Respondents who treat one attribute as a means for
enhancing another are likely to produce results that can easily be misinterpreted.  For example, the
individual who assigns greater priority in a CM exercise to land degradation than endangered species
may lead government to spend more money on land degradation, in areas where it would be of virtually
no benefit to endangered species, even though the individual values protection of endangered species
far in excess of the other ends that land degradation serves.  By assigning greater priority to the most
fundamental, or causally prior attributes, individuals can effectively avoid much of the conflict inherent
in the choice situation.  Individuals appear to be treating land degradation, and to a lesser extent unique
ecosystems, as an indicator of system health, and ultimately, sustainability.  Morrison, Bennett and
Blamey (1997) discuss this ‘indicator attribute’ interpretation.

Perhaps the most obvious way to reduce use of the causal heuristic in the remnant vegetation
questionnaire, if in fact this is desirable, is to remove the two attributes pertaining to unique ecosystems
and land degradation.  This may not present any significant omitted variable problems, since the main
reason these attributes appear to be valued is their effect on jobs and threatened and non-threatened
species, effects which would still be incorporated within the choice sets.  Other ways of reducing use of
the causal heuristic include removing the most implausible alternatives from the questionnaire, and/or
giving better explanations for uncorrelated attribute combinations.  Reducing overall task complexity,
for example by reducing the number of choice sets (or attributes) would also reduce the general need
for heuristics.  Emphasising the importance of the remnant vegetation issue, and reducing time
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pressures (possibly through the avoidance of in-person interviews) can be expected to have a similar
effect.

To conclude, although retrospective protocols are useful in identifying general strategies for choice,
they are limited in exploring the finer subtleties of choice, such as whether an additive-difference model
is applied in a linear way that is consistent with expected utility theory.  Protocols only permit some of
the more obvious violations to be identified, as would appear to be the case with the majority of
confirming dimensions strategy, and as may be the case with the causal heuristic.  Identifying strategies
such as these may have important implications for questionnaire design.  As noted above, it may be that
reducing the number of choice sets, or attributes in each alternative, would remove the tendency for
respondents to use such strategies.  Different draft versions of a questionnaire can thus in part be
assessed by the strategies employed by respondents when completing them.  Different strategies may
also explain the different results that alternate choice set designs produce.  As demonstrated in section
4.4, different strategies tend to be used in labelled models when compared to non-labelled models.

4.4 Policy Labels and Attributes

As noted in Section 2.2.4, the key variable used by the Queensland Government to distinguish between
different tree clearing policies concerns the level or rate at which original vegetation is retained.  The
current tree clearing guidelines state that no more than 80% of original vegetation may be cleared on
any one property (20% retention).  The main objective of the final two Brisbane focus groups, and a
minor objective of the earlier groups, was to consider whether people thought that a policy variable
relating to required retention rates should be included within the choice sets, and if so, as a label or an
attribute.  Different ways of defining the levels of this variable were also considered.  For example,
should the level of retention be described in terms of number of hectares retained, or percentage
retained?  If the status quo is 20% retention, is it acceptable to only consider increases to say 30% and
40%, or should a 30% option be balanced with a 10% option? A final question was whether individuals
would like to see information pertaining to the current state of clearing (approximately 70% currently
remains) in addition to, or instead of, information regarding the current policy of a minimum of 20%
retained.  The stimuli presented to participants in the earlier groups is shown in Appendices A and F,
and the type of choice sets included in the revised questionnaires presented to participants in the last
two focus groups are shown in Appendices C and D.

The first two alternate choice set arrangements presented in the earlier groups involved adding the
policy-related variable hectares of trees remaining, first as a label, then as an attribute.  Participants
generally thought that knowing about the number of hectares was useful, although some were concerned
that the extra information would make the exercise more difficult:

They would take it a lot more seriously...if it says this will leave twice as many trees as the other
options...they have something more concrete to work with, I think...they will take a lot more time
over it. E1

I think this puts a whole different spin on things....I think it makes the decision more realistic. E1

It’s starting to get a little bit tedious with so many categories to consider. E2

I think it just complicates it more. E2

Reactions to the labelled choice alternatives were mixed, as illustrated by the following comments:

If you have that [label] on every single one then people might just look at that... They might just go
‘I’ll pick the one with the most trees’. B2

1. How are they [the trees] going to be kept?  Where are they going to be kept?  Are you just going
to have 20000 hectares in the one spot, or... 2. spread over the whole area? E1
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1. The Desert Uplands- How much is that in area?... 2. You don’t know how much there is to start
with. 3. It may as well be 10 million. E2

But I thought it was better having hectares in there. E2

Participants appeared to have a slight preference for the non-labelled alternatives:

I prefer that to the last one.  ...Easier to see at a glance. B2

It’s probably better set out than the second one.  E1

Now consider how respondents in the last two focus groups (B3 and B4) responded to the first choice
set variant shown in Appendix C.  This involved labelled alternatives, the levels being 20%, 30% and
40% tree retention.  As is the case with brand labelling of marketed consumer goods, use of such labels
tended to engender various functional, normative and emotional perceptions and feelings.  Individuals
expected these labels to be associated with certain attribute differences28, enabling them to differentiate
the options.  A common tendency appeared to be to select the option with the label that most closely
coincided with their general environmental attitudes, and to see if there were significant reasons not to
choose this alternative.  The following statements illustrate how two individuals used the labels to help
structure their evaluations:

In the end, the questions were about economic, job losses, or helping the environment. B3

You had to choose which way you were going to go. B3

Straight away I thought yeah I do want to do something to increase it [the minimum permissible
tree retention] and I don’t mind paying some money.  So most of it was between [options] B and C
for me. B3

One problem that could arise with labelled models is that some respondents may make their choices
largely, or even wholly, on the basis of the labels.  Whilst this may not be a concern in studies of market
goods, where the primary objective is typically to predict market share, and the marginal effect of
attribute changes on share, a problem can arise in the non-market valuation context where the primary
objective is to look at the marginal rates at which price is substituted for environmental attributes.
Coefficients that are either unreliable (and possibly not statistically significant) or biased are
undesirable from an economic valuation perspective.

When the same levels of retention were included as an attribute rather than a label, some participants
thought it made processing of the choice sets easier, whilst others thought the opposite:

It’s a little more easy to follow. B3

I don’t think it made any difference. B3

You’ve got too many options down the side.   It looks a bit much. B3

Putting the top line [labels] up there makes it a bit easier. B3

Some participants thought that the policy variable belonged with the rest of the attributes, and that
putting labels at the top of the columns would cause some respondents to overlook them:

It makes me take the  percentage figures into account more.  I didn’t look at them up the top,
because they are not actually within the table. B3

It seems to belong with the rest of the information. B4

                                                          
28 It is for this reason that the attribute levels included in the choice sets of Appendix C are alternative-
specific.  This compares with the generic set of levels employed in Appendix A.
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You tend to not see the header after a while. B4

However, as the following statement suggests, including the same label at the top of the same column in
each choice set allows individuals to process quickly the information contained in the label and then
move on to consider the attributes.  Including the policy variable as an attribute increases cognitive
demands because respondents now have to check the level of this attribute in each option, in every
choice set:

You’ve made a statement up front that Option A is going to be this, Option B this... I’d already
taken this on board....  It’s one less set of numbers when you are trying to analyse something.  It is
fixed.  It basically says these are the options and it is a fixed quantity.  The rest of the numbers
down here are varying on each page whereas this gets repeated....Depends if you are going to vary
that number. B4

Participants did not generally think that including 20%, 30% and 40% levels was biased in favour of
preservation.  They did not appear to see the 10%, 20% and 30% set of labels as more appropriate,
unless they were to be informed that the 10% option is policy relevant.  One respondent suggested that
the possibility of 10% retention may be best incorporated by including an additional response category
below the choice sets:

Doesn’t that defeat the whole purpose of the questionnaire.  The reason the whole questionnaire is
there is because the Queensland Government is looking at a better system.  ...The Queensland
Government is looking at trying to increase retention of species.  So I don’t see that as a
choice...If you wanted that sort of a response, probably a question like this [pointing to the
response boxes and associated descriptors] would be better.... As another option. A fourth option.
Would you support further clearing of vegetation to support further production of beef? B3

The following comments were also made in relation to the ‘balanced’ 10%, 20%, 30%, labelled
arrangement (Appendix D):

I thought it was strange that the middle option never had a rebate or a levy.  The other 2 options
always had a rebate or a levy... so if you wanted to pay to be middle of the road and were
prepared to pay a little bit, there were no options. B4

I had enough information to answer them, but there weren’t the options there that I wanted. B4

They were either too much this way, or too much this way, and the middle wasn’t much. B4

I’d like to see more options so that you could sway from the middle without being too much either
side... [For example] you could still have your 20% tree retention but one might be no levy and
another to pay a levy.  And that levy be used to retrain farmers who have lost their jobs or
whatever... B4

All the way through I went for the middle option.  As I said, I was looking for a compromise both
from the conservation point of view and from the farming point of view. B4

I didn’t base it at all on the figures across the top.  I just looked at the information in the box. B4

These statements again illustrate the tendency of respondents to seek balance, and their tendency to
become frustrated with the lack of opportunity to express their preferences unambiguously.  The
comments also indicate that respondents generally based their responses on a consideration of both
labels and attributes, which is encouraging for the labelled approach, given the above discussion.  A
common strategy appeared to involve selecting the option with the preferred label as a reference, and
looking at how it differs to the options either side of it (where applicable).  If the reference option was
not particularly unattractive in some aspects it was chosen.  Those who selected either the 10% or 30%
options only considered differences between this option and the do nothing (20%) option.  As noted in
Section 3.3, this strategy is a variant of the ideal-point model.
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When asked if the 10% retention option could be removed from the choice sets, participants responded
as follows:

Well if it is an option that is being published as part of a government survey, or proposition, then
it would have to be considered....On the other hand it might be valid if you had another column
that said ‘no further clearing’. B4

You are not giving people an option to stay with the status quo..... My suggestion would be....
You basically say the minimum is this.  Do you want to go below the minimum. Do you want it to
stay where it currently is? Or do you want to go between the minimum and what it currently is?
B4

I think you would be giving a slanted view if you put numbers.  You could just say, ‘current
situation or proposal’, ‘as is’, ‘proposed minimum’. B4

An aspect of the balanced approach is that it presents the possibility of estimating willingness to pay
(WTP) to improve environmental improvements and willingness to accept (WTA) compensation for
environmental losses, in the same valuation exercise.  Measures of WTA can be operationalised through
the use of payment vehicles involving rebates.  As the following statements demonstrate, however, the
rebate on land rates referred to in the balanced questionnaire was perceived to be less plausible than
levies, meaning that a direct comparison of ‘true’ WTP and WTA is probably not possible:

pigs fly! B3

I don’t think it would eventuate. B3

I never believe when they say we are going to get a rebate that we would actually get it. B4
How would you arrange a rebate to come to each individual shire council.  There would be
tremendous practical problems.  I think the only practical way if you are going to do any financial
juggling is though the tax system. B4

Ignored it. B4 [several individuals agreed]

You don’t think about money you don’t have. B4

If it was some other issue.  Like say cutting back on half the politicians, everyone would say OK
let’s run with the rebate. B4

Participants in B3 were asked to compare the 20%, 30% and 40% labelled choice set arrangement with
the arrangement originally presented in the generic questionnaire (Appendix A).  Participants tended to
view the earlier set of labels as clearer, and expressed mixed views regarding the use of qualitative
levels such as high, medium and low.  Whilst some viewed the latter as fairly easy to understand, others
noted that the approach would get more confusing as the number of levels increases (Do you have a
high high, a medium high etc?).  The use of qualitative levels also requires respondents to make greater
use of information contained elsewhere in the questionnaire explaining what each level constitutes.

Participants also perceived some differences in the way the boxes in which they were to place a tick
were presented.  The description “ I would not support either A or B and would prefer continuation of
tree clearing at current rates (Option C)” appeared to make them more reluctant to tick this option:

It gets a bit more serious here.  It states “I don’t prefer either of them and prefer continuation of
tree clearing at current rates’. B3

I would feel bad. B3 [ticking old version of C response option].

To conclude, it appears that both the generic and labelled choice set arrangements are viable in the
Desert Uplands context, with neither proving significantly more or less problematical than the other,
although the relative lack of plausibility problems when alternative-specific attribute levels are
employed with the latter, is noteworthy.  The implication is that ultimately, the choice between these
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two types of models will have to be subjectively made by the researcher and/or decision-maker.  As
discussed in Section 2.2.4, the labelled choice set arrangements may be more consistent with the notion
of electoral validity, but cause individuals to focus less on the price-environment trade-offs that lie at
the heart of economic valuation of the environment.  Focus group results did not identify the latter
concern as a major problem.  However, it is still likely that removing the policy labels would cause
respondents to deliberate more on the trade-offs among the different trade-offs.  The effect that model
type has on estimates of environmental value can be estimated empirically when both approaches are
run in parallel.

5 Conclusions

Some of the issues arising when attempting to apply CM to environmental valuation problems have
been considered in this research report. Two main questions formed the focus.  The first concerns the
information to be provided in CM questionnaires, particularly the attributes and labels to be included
within choice sets.  The second concerns how respondents process information presented to them in CM
questionnaires.  Other issues such as experimental design and statistical analysis of data are not
considered.

Some of the issues that arise in CM studies also apply to other stated preference techniques such as CV.
Examples here include payment vehicle plausibility and objectionability, description of the good to be
valued and appropriate choice of bid vector.  However, many of the issues discussed in this paper are
specific to CM (and some other conjoint techniques). These include the selection of attributes from a
cause-effect hierarchy, level of specificity of attributes, and whether to include policy variables within
choice sets, and if so, as attributes or labels.

The discussion here indicates that research is required into a number of areas, including the effect of
perceptions of implausible attribute combinations on respondent processing, and ways to avoid any
problems arising; the pro’s and con’s of labelled and generic models, and the sensitivity of distributions
and WTP estimates to differences in the way information is presented (or framed).  An example of a test
along the latter lines would be to run two questionnaires in parallel, differing only in terms of the
inclusion of labels, and to see whether different estimates of WTP (and/or statistical significance)
occur. In the absence of means through which the external validity of CM results can be assessed,
particular attention may need to be paid to tests of procedural invariance.  This would involve testing
the sensitivity of WTP results to such procedures as the type of SP technique employed, and the
particular response mode selected for a given choice experiment.
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HOW TO FILL OUT THIS QUESTIONNAIRE

The questions take different forms. In most cases you only need to circle the number which
is closest to your view.  Here is an example:

EXAMPLE ONLY

Do you think the government should spend more or less on education?

Spend more on education...................................................................................................1
Doesn't matter.....................................................................................................................2
Spend less on education .....................................................................................................3
Don't Know ........................................................................................................................4

If you think the government should spend more on education, you would circle '1' as shown.

Sometimes you need to write in an answer - in these cases, simply write your answer in the
space provided.

All your answers will be kept strictly confidential

We hope you enjoy doing this questionnaire and thank you very much for taking part
in the survey.

SECTION A: SOME GENERAL ISSUES

To start off, we would like to find out what you think about some general issues that
Australians face today.

Question 1

Below is a list of areas where governments have been considering reductions in funding.

Please rank these five areas by placing the numbers 1 (most deserving of continued
funding) to 5 (least deserving) in the following boxes:

Education

The Environment

Crime Prevention

Hospitals

Unemployment

Question 2

One of the areas mentioned in Question 1 was “The Environment”.  Please rank the
following five environmental goals by placing the numbers 1 (most deserving of funding)
to 5 (least deserving) in the following boxes:

Reducing water pollution

Conservation of wetlands

Controlling land degradation

Reducing clearing of native forests

Reducing air pollution

These are just some of the environmental issues that governments are asked to
spend money on. There are many other such issues.

SECTION B: NATIVE VEGETATION IN THE DESERT UPLANDS
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Now we are going to ask you some questions about a specific part of Australia’s natural
environment.  This is the area shown in the attached diagram, known as the Desert Uplands.  In
the next section we describe some of the features of this area.  This is followed by an explanation
of the tree clearing problems that confront the region, and then a series of questions to tell us what
you think about some possible management options.

Please read the information contained on the next few pages.

The Desert Uplands

As shown in the diagram, the Desert Uplands is located in Central Queensland. The Desert Uplands
lies within the arid region of Australia, and covers approximately 4% of Queensland.  Rainfall is
quite low, and evaporation is very high.  Nearby towns such as Aramac and Barcaldine are drought
declared about one-quarter of the time.

The agricultural productivity of the region is low, due mainly to the dry conditions and and sandy
infertile soils.  Falling prices for beef and wool are causing a decline in the wealth and population
of most of the towns in the region.

The Great Dividing Range passes through the region. The region is serviced by dirt roads, with the
exception of 2 major highways that cut through the region.

The natural environment of the Desert Uplands attracts only a small number of tourists.  One of the
attractions of the area is flowering heath which can be seen from one of the highways during
spring.  Most tourism occurs in the towns and is associated with tourists passing through the region
on their way to other destinations.

The region contains a number of unique landscapes and endangered plant and animal species.  The
wetlands associated with Lake Galilee and Lake Buchanan provide an important refuge and
breeding ground for waterbirds and migratory birds.  Three National Parks cover approximately 2%
of the region.

The Problem

Clearing of trees for beef production has increased steadily in the Desert Uplands, particularly over
the past 5 years.  A number of environmental impacts have resulted.

The main types of tree being cleared are acacias (gidgee, brigalow and blackwood) and eucalypt
(ironbark and box).  The photos provided show some typical landscapes with these types of trees.

The purpose of this survey is to find out what people like you think about some possible
management options for the remaining trees in the Desert Uplands.

Environmental Impact of Tree Clearing in the Desert Uplands

Tree clearing is believed to increase the threat to endangered and non-endangered species, as well
as cause a loss in the number of unique environments, and degrade the land.  Consider each of
these environmental impacts in turn.

A: Increased Threat To Endangered Species
Examples of endangered birds that have been sighted in the Desert Uplands include the grey falcon,
plains-wanderer, black-throated finch, red-finned blue eye, painted honeyeater, and the black-
chinned honeyeater.  Examples of other endangered animals include the Edgbaston goby, the
common death adder, the skink, and Collett’s snake.

Some of these species will be adversely affected by tree clearing, although it is not known for sure
which particular species will be affected, and by how much.  However, scientists are able to
classify the risks associated with different tree management policies as follows:

High Risk: Likely that at least 10 species will become extinct in the region, and possible that
3 or more species will become extinct in Australia;
Medium Risk:  Likely that at least 5 species will become extinct in the region, and possible
that 1 or more species will become extinct in Australia;
Low Risk: Unlikely that any species will become extinct, either regionally or nationally.

B: Numbers Of Non-Threatened Species
Trees provide habitat for a number of species not considered to be under threat of extinction.
While it is not known what the exact numbers of birds and mammals is within the region, three
levels of reduction are possible:

Major Reduction: 50% reduction in the number of birds and 30% reduction in the number
of mammals; .
Minor Reduction: 20% reduction in the number of birds and 10% reduction in the number
of mammals;
No Reduction: no reduction in the number of birds or mammals.

C: Loss Of Unique Landscapes
The Desert Uplands has a number of unique landscapes and ecosystems.  The uniqueness is usually
associated with unusual combinations of vegetation, soil type and other natural features.  In this
questionnaire, we would like you to consider the following three losses:

Major Reduction in number of unique landscapes: 50% reduction in the number of unique
landscapes.
Minor Reduction in number of unique landscapes: 20% reduction in the number of unique
landscapes.
No Change in number of unique landscapes: no reduction in the number of unique
landscapes.

D: Land Degradation: Tree clearing causes problems such as soil erosion and excessive soil
salinity.  Soil erosion occurs because trees which prevent soil from being removed by wind and
water, are removed.  Soil is then deposited in streams where it can have harmful effects on fish and
other aquatic life.  Soil salinity occurs when the removal of trees causes salty water from
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underneath the ground to rise to the surface.  In this survey, we distinguish between low, medium
and high levels of land-degradation.

Costs of Restricting Tree Clearing

The next few pages describe a number of possible government policies regarding the management
of trees in the Desert Uplands.  Many of the options involve restrictions on tree clearing.  Such
restrictions come at a cost: graziers may need to be compensated and jobs may be lost.

E: Compensation
If graziers are prevented from clearing trees, they will lose the opportunity to use that land for beef
production.  One possibility is for the Queensland Government to set up a scheme to compensate
graziers for lost production.  This scheme is expected to be costly, and the Government does not
have the money to pay for the scheme out of existing taxation revenue.

Instead, restrictions on tree clearing would require all taxpayers in Queensland to pay a once-off
tree levy in the 1996/97 financial year.  In this survey, we would like you to consider three
possible sizes of this levy: $0, $10, and $50 per taxpayer.

F: Jobs Lost
Protecting trees involves economic losses, even when graziers are compensated.  This is because
many people in local towns depend on beef production for their livelihood.  In this survey, three
different levels of jobs lost in the local region are considered. 0, 10 and 20 Jobs Lost.

What Do You Think?

Sixteen sets of possible management options are presented below.  We would like to know which
option you prefer out of each set of three options, if these were the only options available.

Each option is described in terms of the 6 features (A to F) described above.  You’ll find some of
the options more attractive than others, and you may have to give up attractive features of one
option (eg. lower biodiversity risk) to get some other features you like more in a second option (e.g.
fewer jobs lost).

In each set of options, Option C is the ‘do nothing’ option, which corresponds to continuation of
tree clearing at current rates.  Under this scenario, tree clearing would continue for about the next 5
years, by which time the environmental impacts described on the following pages would have
occurred.

To keep matters simple, we do not describe how each management option would work.  For
example, we do not specify how trees would be protected from clearing, and which areas of the
Desert Uplands would be protected.  Rather, we simply describe what affect it would have on jobs,
the natural environment etc.

Indeed, there are a lot of ways that the issue of tree clearing can be managed. When answering the
questions below, please keep in mind that some options which seem a little odd may in fact be
quite possible.

Example.

Here is an example of how to answer questions 3 to 18.  Suppose options A and B below
are the only alternatives to option C.

Do you prefer the outcomes associated with Option A ($50 levy, 10 jobs lost, low risk to
endangered species etc), Option B ($10 levy, 20 jobs lost etc) or Option C (no levy, high
threat to endangered species etc)?

FeatureFeature Option AOption A Option BOption B Option C:Option C:
Continued treeContinued tree
clearingclearing

Tree levy (per taxpayer) $50 $10 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species low low high

Reduction in numbers of non-threatened
species

no reduction minor
reduction

major
reduction

Loss of unique landscapes/ ecosystems no change minor reduction major reduction

Land degradation medium low high

q I would choose A
q I would choose B
q I would not support either A or B, and would prefer continuation of tree clearing

at current rates (Option C).

If you prefer option A, you would tick the first box as shown.

Question  3
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Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $10 $50 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species medium low high

Reduction in numbers of non-threatened
 species

no
reduction

minor
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Question 4

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $10 $50 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

minor
reduction

no
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________
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Question 5

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $10 $50 $0

Jobs lost in nearby towns 20 10 None

Risk to endangered species medium low high

Reduction in numbers of non-threatened
species

minor
reduction

no
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Question 6

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

Feature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $10 $50 $0

Jobs lost in nearby towns 20 10 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

no
reduction

minor
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________
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Question 7

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $50 $10 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species medium low high

Reduction in numbers of non-
species

no
reduction

minor
reduction

major
reduction

Loss of unique landscapes/ ecosystems minor reduction no change major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Question 8

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

Feature Option AOption A Option BOption B Option C:Option C:
ContinuedContinued
tree clearingtree clearing

Tree levy (per taxpayer) $50 $10 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

minor
reduction

no
reduction

major
reduction

Loss of unique landscapes/ ecosystems minor
reduction

no
change

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Questions 9-19 repeated the format of Questions 3 - 8 with alternative specifications of
the attribute levels of Options A and B.
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Question 19

Thinking about questions 3 to 18, and the information presented earlier in Section B,
please indicate how strongly you agree or disagree with each of the following statements:

Strongly Neither Strongly
Agree Agree Agree nore Disagree Disagree

Disagree
I felt that I needed more
information than was provided 1 2 3 4 5

I thought the information was biased
in favour of continued tree clearing 1 2 3 4 5

I thought the information was biased
in opposition to continued tree clearing 1 2 3 4 5

I found questions 3 to 18
extremely difficult 1 2 3 4 5

I did not like questions 3 to 18 1 2 3 4 5

Question 20

The following statements relate to the possible tree levy.  Please indicate the extent to
which you agree or disagree with each of the following statements.

Strongly Neither Strongly
Agree Agree Agree nore Disagree Disagree

Disagree

People living outside Queensland
should have to pay any tree levy. 1 2 3 4 5

The graziers should not be compensated
for preventing damage they cause. 1 2 3 4 5

I do not trust the government to spend
the levy only on compensation to graziers 1 2 3 4 5

I do not trust government to make the levy
a once-off 1 2 3 4 5

Compensation to graziers should
be paid out of existing taxation revenue. 1 2 3 4 5

I do not trust the graziers to abide by
tree clearing restrictions. 1 2 3 4 5

Question 21

Before today, how well informed were you about problems of tree clearing in Central
Queensland?

very well informed.....................................................................................1
moderately well informed..........................................................................2

 slightly informed....................................................................  ..................3
not at all informed................................................................ .....................4

Question 22

Have you ever visited the Desert Uplands?

YES .................................................................................................................... 1
NO...................................................................................................................... 2

SECTION C: YOU AND YOUR BACKGROUND

In this  section of the questionnaire, we would like to ask you a few questions about
yourself and your family background to make sure the people we are surveying are
representative of the full range of Queenslanders.

Question 23

Over the years, when you have heard about proposed projects where there is a conflict
between development and the environment, have you tended to:

Favour preservation of the environment more frequently ................................ 1
Favour development more frequently........... .................................................... 2
Favour development and environmental preservation equally........... .............. 3

Question 24
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Here are two statements which people sometimes make when discussing Queensland’s
natural environment, and economic growth.  Which of these statements comes closest to
your current view?

Protection of the environment should be given priority,
even at the risk of holding back economic growth ........... ...................................................... 1

Economic growth should be given priority, even if
the environment suffers to some extent.................................................................................... 2

Don’t know, or haven’t thought much about it........... ............................................................. 3

Question 25

What is your age?_________________

Question 26

What is your sex?

Male................................................................................................ ............................1
Female ............................................................................................ ............................2

Question 27

What is the highest level of education you have obtained or are obtaining?

Never went to school...................................................................... ............................1
Completed primary only ................................................................ ............................2
Completed Junior/Intermediate/Form 4/ Year 10.......................................................3
Completed Secondary/Leaving/Form 6/Year 12........................................................4
Diploma or certificate .................................................................... ............................5
Tertiary degree ............................................................................... ............................6
Other (please specify) .................................................................... ............................7

----------------------------------------------------------------------------------------------------

Question 28

To the best of your knowledge please indicate the total income (before taxes) that you and
your  spouse (if applicable) earned last year.

Under $5 000 ................................................................................. ............................1
$5 001 - $12 000 ............................................................................ ............................2
$12 001 - $18 000.......................................................................... ............................3
$18 001 - $24 000.......................................................................... ............................4
$24001 - $30 000........................................................................... ............................5
$30 001 - $37 500.......................................................................... ............................6
$37 501 - $45 000.......................................................................... ............................7
$45 001 - $60 000.......................................................................... ............................8
$60 001 - $100 000........................................................................ ............................9
more than $100 000 ....................................................................... ..........................10
Don't know ..................................................................................... ..........................11

Question 29

What is your current work status?

Employed full time......................................................................... ............................1
Employed part-time........................................................................ ............................2
Unemployed/looking for work....................................................... ............................3
Retired-was self-employed............................................................. ............................4
Retired-was not self-employed ...................................................... ............................5
Full-time student ............................................................................ ............................6
Home duties (home-maker) ........................................................... ............................7
Self-employed ................................................................................ ............................8
Other (please specify) .................................................................... ............................9

Thankyou for your time.
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Appendix B: Roles of Biological Diversity

A. ECOSYSTEM SERVICES
a) protection of water resources

-maintain hydrological cycles; controll runoff; buffer against flood and drought;
regulate water tables; prevention of siltation, loss in water yield and quality, and
degradation of aquatic habitat; prevent salinity; water purifying systems

b) soil formation and protection
-prevent salinisation; prevent leaching of nutrients; prevent laterisation of minerals;
prevent erosion of topsoil; prevent landslides; safeguard for riverbanks; prevent
salinisation of rivers; aid soil formation

c) nutrient storage and recycling
-recycling nutrients

d) pollution breakdown and absorption
-breakdown and assimilation of human produced pollution and waste

e) contribution to climatic stability
-influence on both micro and macro climate

f) maintenance of ecosystems
-removal of disturbance of one component of ecosystem can affect the functioning
of other components.

g) recovery from unpredictable events
-avoidance of ecosystem loss, extinctions etc; recovery from fire, flood, cyclones.

B. BIOLOGICAL RESOURCES

a) food
-basic foods; new foods offering potential benefits over existing foods; bush foods

b) medicinal resources
-aboriginal medicine; western medicine (plants and microrganisms used to create
drugs and antiobiotics)

c) wood products

-fuel, construction, paper, furniture etc

d) ornamental plants
-ornamental and horticultural use

e) breeding stocks, population reservoirs
-eg wetlands as breeding sites for waterbirds.

f) future resources
-many undiscovered species (only 50% known in Australia, and 25% fully

described).

C. SOCIAL BENEFITS

a) research, education and monitoring

b) recreation, tourism and vicarious use
-posters, books etc; national parks and other natural attractions; zoological
gardens; botanical gardens

c) cultural values
-important for cultural identity for current and future generations of aboriginals and
other Australians.

d) benefits of timely action
-avoidance of rising costs of environmental action (ie fixing environmental

problems)
(Source:DEST, 1995)
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Appendix C: Unbalanced Label Choice Sets Used in Groups B3 and B4

Question  3

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

Feature Option A

Minimum 20%
tree retention

(Current
Situation)

Option B

Minumim
30% tree retention

Option C

Minimum 40%
tree retention

Levy on rates? none $30 $40

Jobs lost in local region
   (not compensated)

10 60 70

Number of endangered species lost 20 10 6

Reduction in numbers of non-threatened
species

35% 30% 20%

Percentage of unique ecosystems no longer
unique.

30% 30% 20%

Your Preference (tick a box)

      q q q

Appendix D: Balanced Label Choice Sets Used in Groups B3 and B4

Question  3

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A

Minimum 10%Minimum 10%
tree retentiontree retention

Option BOption B

MinumimMinumim
20% tree20% tree
retentionretention

(Current(Current
Situation)Situation)

Option COption C

Minimum 30%Minimum 30%
tree retentiontree retention

Levy or rebate on rates? $100
rebate

none $100 levy

Jobs lost in local region 0 50 100

Number of endangered species lost 18 10 2

Reduction in numbers of non-threatened
species

40% 30% 20%

Percentage of unique ecosystems no longer
unique.

45% 30% 15%

Your Preference (tick a box)
      q q q

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________
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Appendix E: Focus Statement for Assessing Informational Requirements.

We are designing a questionnaire, and we are interested in what needs to go in the
questionnaire.  What do people think is important about the issue we are interested in.
We’ll be starting off the discussion fairly broadly.  I’ll just mention the bare basics about
the issue and then I’ll ask you what you think you need to know to be able to the
questiould like to be able to\make a decision-to be able to\answer the sort of questions
we’ll be asking in the questionnaire.

So I’d like you to think about an environmental issue in Central Queensland.  There’s a
map\ on this sheet of paper here if you’d like to\have a look.   The area we are interested
in is the Desert Uplands.  That’s area 10 on the map.   It’s a fairly dry area.  Not much
rain and lots of evaporation.  The soils are not very fertile.  The issue concerns clearing of
trees for cattle grazing.  There’s various options the Queensland Government can adopt
for managing the remaining trees in that area and the govt would like to know what the
community thinks about the various options it has....

Let’s suppose that the govt is thinking about 2 different ways of managing the remaining
trees in the DU region of CQ.  There’s 2 different management options.  They might
involve different amts of clearing.  Or in different areas, or whatever.   Without telling
you anything more, can you give me an idea of what you would need to know to be able
to say something like ‘Management option A is better than management option B.’

[Facilitator draws an A and a B on the whiteboard]

In the questionnaire we are going to ask people which option they prefer.  What sort of
information would you need to know.

Appendix F: Alternate Choice Set Arrangements for B1, B2, E1 and E2.

Question 4

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature A: Tree clearingA: Tree clearing
limited to 30% oflimited to 30% of
original trees.original trees.

B: Tree clearingB: Tree clearing
limited to 20%limited to 20%
original treesoriginal trees

C: Continued treeC: Continued tree
clearing (10%clearing (10%
original trees left inoriginal trees left in
5 years)5 years)

Tree levy (per taxpayer) $50 $10 $0

Jobs lost in nearby towns 20 10 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

minor
reduction

no
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Question 4
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Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature A: 20000A: 20000
hectares treeshectares trees
remain.remain.

B: 10000B: 10000
hectares treeshectares trees
remainremain

C: Continuation ofC: Continuation of
tree clearingtree clearing
(4000 hectares(4000 hectares
remain in 5 years)remain in 5 years)

Tree levy (per taxpayer) $50 $10 $0

Jobs lost in nearby towns 20 10 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

no reduction minor
reduction

major
reduction

Loss of unique landscapes/ ecosystems no
change

minor
reduction

major
reduction

Land degradation medium medium high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________

Question 4

Suppose the following three options were the only options available for managing the
remaining trees of the Desert Uplands. Please indicate which option you prefer by ticking
one of the boxes below.

FeatureFeature Option AOption A Option BOption B Option C:Option C:
Continued treeContinued tree
clearingclearing

Hectares trees remaining in 5 years 20000 10000 4000

Tree levy (per taxpayer) $10 $50 $0

Jobs lost in nearby towns 10 20 None

Risk to endangered species low medium high

Reduction in numbers of non-threatened
species

minor
reduction

no reduction major
reduction

Loss of unique landscapes/ ecosystems minor
change

no
reduction

major
reduction

Land degradation medium low high

q I would choose A

q I would choose B

q I would not support either A or B, and would prefer continuation of tree clearing
at current rates (Option C).

If you said you would not support either option A or B, why was this?
_______________________________________________________________________
___________________________________________________________________
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APPENDIX G:  Photographs of the Desert Uplands used in focus
Groups
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