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Abstract

Researchers using stated preference environmental valuation techniques such as Choice Modelling are
interested in identifying the extent to which the choice ‘frame’ affects value estimates.  The frame is the
context in which the hypothetical scenarios and tradeoffs are put to respondents in an application.
Because scenarios have to be defined succinctly to respondents, the challenge for researchers is to
identify how the particular ‘frame’ used affects responses, how different groups of respondents may
view settings and how the ‘frame’ differs from the setting that would occur if actual decisions were
involved. In this research report, an application of Choice Modelling is reported in the context of
pastoral land development in Queensland and the Northern Territory.  The impact of inappropriate
frames − or ‘framing’ effects − is identified.. Choice Modelling embodies some features that enable the
impact of framing to be assessed directly.

Keywords
framing, environmental valuation, Choice Modelling
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1  Introduction

Concerns regarding the development of accurate stated preference techniques have arisen because,
under survey conditions, respondents encounter a choice framework that is significantly different  from
what they would face in a ‘real world’ situation (Boyle 1989, Mitchell and Carson, 1989, Neill 1995,
Randall and Hoehn 1996).  An inappropriate frame − referred to here as a framing effect − occurs when
a respondent to a survey is unduly sensitive to the context in which a particular tradeoff is offered1. This
can arise in a stated preference survey through inappropriate tradeoffs being modelled, the provision of
inadequate information, various contextual cues and other influences on the decision processes of
individuals.  All of these factors may mean that the preferences people state they have for particular
tradeoffs may differ from those that would be revealed in a real-world situation, leading to inaccurate
value estimations.

Several factors limit the ability of stated preference technique researchers to minimise framing effects.
First, framing effects cannot be viewed in a simplistic ‘present/not present’ manner.  All preferences
that people state or reveal are framed by a large number of factors, such as culture, religion, habit and
personal background.  This means that each response to a non-market valuation experiment is framed
against a background of a number of different contexts, as is each response revealed in a market
transaction.  The goal of the researcher is to match the respective frames so that the preferences stated
in a non-market valuation survey are very similar to those that would be revealed in a matching real-
world situation.  In this context, framing effects can be more accurately viewed as divergences between
the way that choices are formed in stated and revealed preference situations.

For amenities involving non-use values, it is not always clear how people might frame their tradeoffs in
real-world situations. This is because revealed preference data are only rarely available for this purpose.
Researchers dealing with framing effects in environmental issues are thus engaged in a discovery
process to determine what frames exist, and partly in a matching process, where they try to ensure that
the frame used to collect stated preferences is consistent with those relevant to the corresponding
revealed preferences.

The second problem that researchers face with framing effects is that they are often complex and
interrelated.  For example, a stated preference experiment involving the preservation of a local park
may be framed by respondents in terms of environmental, recreation and aesthetic factors.  It may be
difficult for the researcher to determine exactly how each of these broad purposes should be framed in
terms of providing information about the range of substitutes and the options available.  These
difficulties increase as the diversity and size of the population to be considered expands.

The third problem with framing effects is that their impact remains largely hidden to the analyst in both
stated and revealed preference settings.  The choices that people make are closely related to the
availability and form of substitute goods.  Yet for practical reasons, people do not consider every
substitute amenity, nor are they necessarily consistent in the way that they form their preferences.  To
the outside analyst, it can be very difficult to gain strong insights into when framing effects might be
present.

The fourth broad area of difficulty is that there is a variety of contexts in which framing effects might
occur in a stated preference survey.  Much of the discussion on framing effects associated with the
CVM literature has focused on the extent to which survey respondents consider substitute goods, as
well as their budget constraints (eg Neill 1995, Randall and Hoehn 1996, Whitehead and Bloomquist
1995, 1999).  However, framing effects also relate to the ways in which tradeoffs might be structured
for respondents (eg the choice of payment vehicle), as well as more subtle contextual cues (eg how
information is presented).

At a broader level still, framing effects may also relate to the way in which respondents perceive the
importance of issues outside the group of close substitutes.  For example, how do respondents making
                                                          
1 For convenience, differences in framing can be categorised as variations in the description of essentially the

same good, and larger variations that change the structure of the choices involved (Boyle 1989).
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choices about the conservation of a local park factor in considerations of biodiversity protection at a
regional level?  The identification of framing effects becomes more difficult as the scale of the
substitute amenity changes relative to the issue in question.

This latter issue is one focus of the discussion in this Research Report.  It is an important research topic
because researchers and policy makers are generally interested in how values for small scale
environmental issues bundle together to form values for broader issues.  How do the protection values
for a single surburban park fit into the protection values for parks in a city or region?  This “bundling
issue” is important in terms of how values might potentially be apportioned from a macro scale (ie at a
regional level) down to individual components (ie the local park level).   If researchers can identify how
specific environmental amenities are framed in terms of wider issues, one step towards the reverse
process of benefit transfer, where values at a regional level are apportioned to individual components,
will have been taken.

The other framing issue explored in this Research Report revolves around how different population
groups value the same environmental commodity.   Values cannot be simply apportioned across
populations because proximity and other factors are likely to determine the way that people frame
choices.  Understanding how factors such as state boundaries and geographic distance impact on value
formation – defined here as parochial effects - is also important in the development of future benefit
transfer processes.

In this Research Report, the results of a series of Choice Modelling experiments designed to explore
some of these issues are reported.  Choice Modelling (CM) is the preferred stated preference technique
for this study because it appears to offer some advantages over the Contingent Valuation Method
(CVM) in ensuring that respondents are provided with an appropriate frame in which to answer
valuation questions. This is because, in CM, a range of substitute goods and tradeoffs can be presented
simultaneously to survey respondents.

In the next section, a discussion on CM’s strengths in relation to framing is presented.  Section three
contains an outline of the methodological issues to be addressed in this paper.  In section four the case
study areas are described, followed by an explanation of the surveys that were conducted in section
five. A summary of the results is provided in section six.  Final conclusions are reported in section
seven.

2  Choice Modelling and Framing Issues

Choice Modelling has a number of strengths in minimising framing effects.  The first, and perhaps most
significant advantage, is that it allows the simultaneous presentation of a pool of other goods.  As a
result, respondents are automatically required to consider complementary and substitution effects in the
choice process.  This also reduces potential problems of bias because the amenity of interest can be
“hidden” within the pool of available goods used in a CM experiment.

Rolfe and Bennett (1996) and Rolfe, Bennett and Louviere (1997, 1998, 2000) demonstrate this
strength of CM. The issue of interest in those studies was the estimation of non-use values held by
Brisbane householders for rainforest protection in The Republic of Vanuatu, one of the Pacific Island
nations.  Because Australians are not particularly well informed about rainforest protection and
Vanuatu, the use of the CVM was rejected because of potential problems of bias resulting from the
implication of problem significance that the single focus of a CVM specification gives.  Instead, a CM
approach was adopted where respondents were asked to select preferred options from rainforest
preservation scenarios across a number of countries, including Australia and Vanuatu.  This disguised
the location of interest (Vanuatu) within a pool of geographic substitutes.

A second major advantage of CM is that it allows a variety of tradeoffs to occur simultaneously.  This
ensures that more realistic choice sets are presented to respondents.  In the rainforest studies reported in
Rolfe and Bennett (1996) and Rolfe et al (1997), the profiles were described in terms of seven
attributes, being:
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Location (country)
Area (of the protection proposal)
Rarity
Potential to visit
Effect on local populations
Special features of the area
Cost of the proposal (framed as a donation)

Apart from Location, the attributes are essentially balanced between three environmental factors (Area,
Rarity, Special features) and three socio-economic factors (Potential to visit, Effect on local
populations, Price of the proposal).  There are two main advantages to this approach:

• the willingness to pay (WTP) attribute (Cost) is only one of several attributes that defines
profiles, and hence is de-emphasised in importance relative to its central role in the CVM

• the introduction of a variety of opportunity costs allows more accurate depiction of real-life
situations.

Another advantage of the CM approach is that it allows some identification of the ways in which people
frame choices.  One example of this is given in Blamey, Bennett, Morrison, Louviere and Rolfe (1997)
(CM Research Report No 7), where the CM application was concerned with the estimation of
protection values for remnant native vegetation.  A nested decision tree was identified as the most
appropriate CM.  Under this framework, respondents chose first whether to support a protection option
or not, and then evaluated the options in terms of the component attributes and levels.  Other ways of
evaluating how choices are framed focus on whether the treatment of alternative choices is consistent
with model assumptions, and on identifying the error terms associated with choices and alternatives.

In CM, there are three main ways of testing for framing effects (Rolfe, Bennett and Louviere 1999).
First, tests can be performed to check that violations in model assumptions have not occurred. The
internal validity of choice models can be tested by identifying any IIA/IID violations.  The presence of
these violations would suggest that choices have not been consistent (independent).  One possible
explanation is that respondents have had difficulty in framing choices through the course of the
experiments2.

Second, tests can be performed to determine whether differences in the way that choices are framed for
respondents have impacts on model parameters, and hence, on value estimation.  If differences in
framing the same amenity do not cause value estimates to change, as Cummings, Brookshire and
Schulze (1986) and Boyle (1989) hypothesise, then the parameters for the differently framed choice
models should be identical.

Third, tests can be performed to determine whether substantial differences in framing between CM
applications cause changes in value estimate only for the attributes that are not common between
applications3.  Substantial framing differences can be introduced into CM applications by including
different substitute goods within the choice set.  If the proportional influence on the choice of particular
attributes is independent of other attributes and choice alternatives, and hence unaffected by the
introduction of other substitutes, this implies that no framing effects have been introduced.  Significant
changes in beta coefficients common between CM applications that involve different substitutes will
therefore indicate that framing effects have been introduced, while insignificant changes will indicate
the reverse.

However, the confounding between scale parameters and attribute coefficients invalidates any direct
comparisons between the attribute coefficients of separate models.  One  pathway for identifying
framing effects is to compare the part-worths that are available from models estimated from CM

                                                          
2 There are other modelling reasons why IIA/IID violations might arise.
3 Boyle (1989) concludes that substantial framing differences cause value changes.  This is not surprising to

economists.  What is more difficult to ascertain from CVM experiments is whether substantial framing
differences causes systematic value changes, or only changes in the components not common across different
experiments.
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applications4.  These are directly comparable between models because the scale parameter (λ) terms are
cancelled out of such equations.  In order to estimate whether differences between part-worths
generated from different experiments are statistically robust, confidence intervals need to be generated.

This can be done using Fieller’s Method as proposed by Krinsky and Robb (1986).  It involves the
simulation of an asymptotic distribution of the coefficients that are generated in a CM experiment, from
which confidence intervals can then be computed.  The distribution is achieved by taking repeated
random draws of ‘the coefficient vectors from a multivariate normal distribution with mean and
variance equal to the β vector and variance-covariance matrix from the estimated multinomial logit
model’ (Morrison et al 1998:10).  Implicit prices can then be calculated from each of the random draws
of coefficients, and confidence intervals estimated by identifying the values at each tail of the
distribution of implicit prices.

3  Methodological Issues

The framing issues explored in this paper are focused on parochial and bundling effects.  Here the
development of the applications are described in some detail.

3.1 Testing for parochial effects

Economists are aware that geographical factors can influence the way in which people assess values for
commodities.  Practitioners of non-market valuation techniques recognise this when they select the
appropriate population from which to sample when conducting surveys.  For national issues, a national
sample might be selected, while only a local community might be sampled when the issue is the
protection of a local park.

While there may be some general (inverse) relationship between distance and value estimates for
environmental goods, it is by no means clear how it may be structured.  For example, Rolfe, Bennett
and Louviere (1997) report that there appeared to be strong parochial effects in the ways that Brisbane
householders valued rainforest protection in their CM study.  Choices about rainforest protection
initiatives appeared to be prioritised according to whether they were located in Queensland as compared
to overseas locations or even in other Australian States.  This may be for several reasons, such as
parochial interest, awareness of funding responsibilities, and so on.  Within Queensland, the distance
factor appeared to be important in determining values, with closer locations being rated more highly.
Thus the parochial effects meant that Queensland locations were preferred to those interstate and
overseas, and within the state, forest protection sites more proximate to Brisbane were preferred to
more distant ones.

These results raise a number of issues.  While the results of the rainforest application identified
parochial effects, it is not clear whether this is a general Australian phenomenon, or is only confined to
Brisbane householders.  It is uncertain whether the effects are largely distinguished according to state
boundaries, or may also be substantial at regional or local levels.  It is also unclear whether parochial
effects are attached to many direct use values and ‘icon’ causes, or whether they are commonly
associated with non-use values.  (This is unclear from the rainforest study because many people may
associate rainforests in their local areas with recreation and lifestyle values).

To explore these parochial framing effects a series of split-sample experiments were designed that
focused on the protection of remnant native vegetation.  The main case study selected was the
protection of vegetation from clearing in the Desert Uplands bioregion of central Queensland.  This
case study area is described in some detail in Research Report No 3 (Rolfe, Blamey and Bennett 1997),
and was the focus of a previous CM application reported in Research Reports Nos. 7 and 9 (Blamey,
Bennett, Morrison, Louviere and Rolfe 1998, 1999).

                                                          
4 Another way of testing whether model parameters differ by any more than variations in scale parameters is to

use scale parameter (Swait-Louviere) tests (Rolfe, Bennett and Louviere 1999).
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Hypothesis A was that parochial effects can be distinguished within a state. If the location of
respondents in either the south-east corner of the state (Brisbane, Gold Coast and surrounds) or the rest
of the state is a significant factor affecting respondents’ choices then Hypothesis A could be accepted.
Experiment A thus involved sampling from the Queensland population to estimate values for protecting
remnant vegetation in the Desert Uplands region of central Queensland.

The hypothesis was tested in two ways.  The first involved determining if a dummy variable for
respondent location was significant in a choice model.  The second involved estimating choice models
for the separate population sub-samples, and determining whether significant differences exist between
the models using the scale parameter and/or part-worth tests.

Hypothesis B is that parochial effects might be distinguished between state populations. The
appropriate experiment was thus to conduct a valuation experiment for a single case study across two
different states.  For this purpose, a region in the Northern Territory (the Daly-Sturt region) where tree
clearing is also an issue was selected, and a CM application performed for respondent samples drawn
from both Queensland and the Northern Territory.  This was Experiment B.  The same style of choice
set was used for this experiment as was used for Experiment A.

Determing whether the dummy variable representing the respondent’s state of resident was a significant
variable is thus one test of whether parochial effects existed between state populations.  A second test
for this hypothesis involved comparing the protection values that Queenslanders have for the Desert
Uplands region (Experiment A) with the values that Queenslanders have for the Daly-Sturt region
(Experiment B).   To minimise the framing differences that might be involved, the two case study
regions were selected to be as similar as possible, and the experimental design and layout used for the
CM application held constant across the two experiments.

3.2  Testing for bundling effects

Bundling issues are closely linked with framing effects in CM studies.  When people frame choices for
goods, their consideration of substitute goods and budget constraints are major influences on their
decisions.  These considerations are routinely expected in both real market transactions and
hypothetical market experiments.  In real markets, competition and information flows lead to self-
correcting mechanisms.  In hypothetical markets, information and reminders about substitute goods and
budget constraints are a routine part of non-market valuation experiments.

There has been some debate about the appropriateness of simple reminders of substitute goods
(Loomis, Gonzelez-Caban and Gregory 1994, Whitehead and Bloomquist 1995, 1999, Kotchen and
Reiling 1999).  Neil (1995) shows that substitution effects vary according to whether respondents to
questionnaires are simply reminded of their existence or are directly forced to consider them.  Rolfe,
Bennett and Louviere (1998) argue that where respondents have little knowledge of a particular amenity
to be valued, it is important to present or disguise it within a pool of substitutes.

There is little information available about when amenities should be presented in the context of
substitutes.  In cases where respondents have very good knowledge about substitute goods, little
difference in choice behaviour and subsequent value estimation would be expected from the direct
inclusion of substitute goods within choice sets.  In cases where respondents have very limited
knowledge, it would be expected that value estimation would be influenced according to how
substitutes are framed.

A closely related issue is how people value bundles of substitute goods compared to valuing them
individually.  When bundles of goods are presented to respondents in a non-market valuation
application, it would be expected that the values for individual components are framed according to the
other substitutes involved.  When only single goods are valued, values may be influenced by the lack of
information about the available substitutes.

Determining how values for a bundle of amenities can be related to individual components is relevant
for many valuation exercises.  Economists expect that information, income and sequencing effects will
all contribute to amenities in a bundle being valued less than if they were valued individually.  For
amenities about which people have good knowledge, these effects should be much smaller than for
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amenities that are less well known.  Currently, there has been little work done in CM applications to
explore these issues.

One of the split sample CM applications (Experiment C) reported in this Research Report was designed
to test how estimate values for remnant vegetation protection in a region varied when the good was
presented separately or jointly with another region.  Part of the interest was to test whether there are
framing effects involved with the presentation of the same amenity in different contexts. Another part
was to explore what impacts ‘bundling’ the amenities has on value estimation.

In Experiment C, respondents were presented with protection options from two different regions, the
Desert Uplands and the Daly-Sturt, and then asked about whether they would like to support neither,
one or both of the options.  The framing effects hypothesis (C) could be tested by comparing the values
estimated for the individual regions from the Experiment C data set with the corresponding values for
the regions estimated individually in Experiments A and B. Hypothesis C was that values from the latter
would be larger than those derived from Experiment C.

4  The Case Study Areas

The Desert Uplands is a biogeographic region in central-western Queensland that is approximately the
same size as Tasmania.  Its characteristics are detailed in Research Report No. 3 (Rolfe et al 1997).

The Daly-Sturt region in the Northern Territory was specifically selected as being very similar to the
Desert Uplands.  Both regions are approximately the same size, and are rangelands regions of woodland
and scrub vegetation that predominantly used for beef cattle production.  In both the predominant
environmental changes are coming through tree clearing activities, although this has been more
widespread in the Desert Uplands.  They are both regions that support small populations, with many
townships contracting from the effects of declining rural industries.

Despite the similarities, there are some important differences between the regions.  Some of these are
environmental.  The Daly-Sturt region has substantially more land that has not yet been cleared for
pasture production, a wider variety of flora and fauna, and approximately double the number of species
that could classified in some way as being threatened.  In contrast, the Desert Uplands has a larger
number of ecosystem types (which is partly a function of variability in soil types).  Both regions remain
largely intact in terms of their vegetation, although there is some evidence of land degradation from
overstocking in parts of the Desert Uplands, and widespread clearing in a few areas.

Some differences relate to agricultural potential.  Much of the prospective tree clearing in the Daly-
Sturt region would occur along the Daly and Douglas Rivers for agricultural purposes (especially
irrigation), while clearing in the Desert Uplands region is focused on pasture improvement.  In terms of
social factors, development in the Daly-Sturt region appears to be linked closely with the tourism and
irrigation industries, with Katherine being a major town in the regions.  There appear to be good
prospects for increases in agricultural production, jobs and population.  In contrast, the pastoral
industries are likely to remain dominant in the Desert Uplands, and tree clearing and pasture
improvement is simply one factor in maintaining production.  Further losses in employment and
population appear likely to occur in line with other long-term trends in the pastoral zone of Australia.

In summary, the similarities between the two regions in physical, production and social factors are more
striking than the differences.  The major differences appear to lie in:

• the production settings (more potential for irrigation development in the Daly-Sturt, but from a
low base),

• potential for employment and population change, and
• environmental factors (where the existing greater losses in the Desert Uplands region are

perhaps balanced by the larger numbers of species at risk in the Daly-Sturt region).
 
 

5  Designing the Experiments
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 The focus of the experiments was to test whether the planned differences in framing caused significant
variations in the way that people made choices, and hence in model parameters and value estimates.  To
be able to link planned differences in framing with changes in model parameters, it was desirable to
standardise as many other experimental factors as constant.  One of the factors to standardise was the
selection of the case study areas, as detailed above.  Another was the way the case study areas could be
depicted in a CM application. That is the focus of this section.
 
 To generate consistency, the same attributes were used to form the choice alternative profiles for each
case study.  These were:
 

• Payment levy (one-off conservation levy collected by the Government)
• Change in the number of jobs in the regions
• Change in the area of uncleared land in the regions,
• Changes in the number of rare and threatened species likely to be left in each region
• Changes in the number of other native plants and animals likely to be left in each region.

 
 The status quo options were framed in terms of what attribute changes might occur if maximum clearing
under the current policy settings of government was allowed.  This marginal approach (with the base
being defined as the existing situation) had the benefit of emphasising the similarities between the
regions, as shown in Table 1.  Under both status quo (maximum clearing) options, the potential changes
in environmental factors are the same for both regions, and it is only with the employment factor that
the Daly-Sturt region has a different value to the Desert Uplands region.  If the current levels for each
attribute5 were used, it would have concentrated more attention on the differences between the regions.
 

 Table 1 Information supplied to survey respondents about case study areas

 Attribute  Desert Uplands  Daly-Sturt  Desert Uplands  Daly-Sturt
  Existing situation  Existing

situation
 Maximum
clearing

 Maximum
clearing

 Levy  $0  $0  $0  $0
 Jobs in region  2,000  3,000  0 change  ↑100 change
 Area of land left
uncleared (sq kms)

 50,000  60,000  ↓20,000  sq kms
change

 ↓20,000 sq kms
      change

 Number of rare and
threatened species

 40  85  ↓8 change  ↓8 change

 % of other plants and
animals left

 80%  95%  ↓35% change  ↓35% change

 
 The use of maximum changes in attributes as a base facilitated the easy comparison of levels in the
experiments.  For comparative purposes, it was desirable to hold the changes in levels equivalent
between the two case studies.  If the current situation had been used as a base, this consistency would
not have been as apparent to respondents.  The actual levels used are shown in Table 2.
 
 
 
 

 Table 2  Attributes and levels used in CM experiments

 Attribute  Desert Uplands  Daly-Sturt

                                                          
5 An information brochure was provided to each respondent along with a questionnaire. In that brochure, the

current levels of each attribute were detailed. This enabled respondents to gain a perspective of the absolute
magnitudes of the attributes.
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Levy Base - $0
Options - $25, $50, $75,
$100, $125, $150, $175, $200

Base - $0
Options - $25, $50, $75,
$100, $125, $150, $175, $200

Jobs Base – 0 change
Options – ↓50, ↓100, ↓150, ↓200

Base – ↑100 change
Options – ↑50, 0, ↓50, ↓100

Uncleared land (sq kms) Base  - ↓20,000 change
Options – ↓4,000, ↓8,000, ↓12,000,
↓16,000

Base  - ↓20,000 change
Options – ↓4,000, ↓8,000,
↓12,000, ↓16,000

Rare and threatened
species

Base – ↓8 change
Options –0, ↓2, ↓4, ↓6

Base – ↓8 change
Options –0, ↓2, ↓4, ↓6

Other plants and animals Base – ↓35%
Options – 0, ↓10%, ↓20%, ↓30%

Base – ↓35%
Options – 0, ↓10%, ↓20%,
↓30%

 
 The final aspect of possible variation between the experiments was the experimental design.  There was
little problem in this regard between experiments A and B, as both the Desert Uplands and Daly-Sturt
case studies involved five attributes and a consistent number of levels.  The experimental design used
for the previous Desert Uplands study (Blamey et al 1998): Choice Modelling Research Report No.8
was employed for this purpose.
 
The development of the format for the combined Desert Uplands/Daly-Sturt questionnaire for
Experiment C (see Figure 2) was more problematic.  The minimum number of alternatives that
respondents could be asked to consider was four. This was inconsistent with the three alternatives
available in the single case studies’ choice sets.   However, if those case studies were expanded to four
options (through the addition of another alternative), a different framing problem would have resulted.
Respondents would have been offered three different conservation alternatives in a region compared to
only one separate profile in the joint survey.  A design tradeoff existed between holding the number of
available choices constant and minimising the number of options available in each location.  The use of
the four options outlined above was judged to be the most effective compromise between these two
framing issues.

To minimise choice complexity (and avoid employing a different experimental design), respondents
were simply asked if they would prefer to support protection in both regions (represented by the two
profiles in the choice set).  The sum of the levies for the two single profiles was highlighted to
respondents to make clear the cost of this option.

 Table 3  Response rates for surveys

Experiment State sampled # posted out # returned Response rate (%)

No A (DU) Queensland 1680 253 12.6
No B (DS) Queensland 960 128 11.6
No B (DS) Northern Territory 960 91 7.7
No C  (DU+DS) Queensland 960 136 14.2

The three applications − Experiments A, B and C − were administered in a mail-out/mail-back format in
July 1999.  4,560 surveys were issued to a random sample of respondents in Queensland and the
Northern Territory, followed by two reminder letters6.  618 responses were received by mid-October,
giving an overall response rate of 13.5 percent7 (see Table 3).   While the low response rates make the
resulting models suspect for policy purposes, the results are still useful in providing insights into
framing issues.

                                                          
6 Copies of the questionnaires are available on request from the authors.
7 There were several factors that appeared to cause such a low response rates.  The original survey forms were

posted out in envelopes from the market research company rather than from The University of New South
Wales, the envelopes were addressed “To the Householder” rather than to the actual respondent, and the
mailing list used had a high level of unsuccessful deliveries, particularly in the Northern Territory.



9

6   Experiment Results

The data from the applications were coded and analysed using LIMDEP.    The results for the three
experiments using simple multinomial logit models are summarised in Table 4.

 Table 4  Simple MNL models for Experiments A, B and C

Experiment A Experiment B Experiment C

Levy 0.00391***  (0.0006) 0.00423***  (0.0006) 0.00179***  (0.0006)
Jobs 0.00321***  (0.0006) 0.00235***  (0.0006) -0.00039

 (0.0007)
Area 0.02215***  (0.0081) 0.03183***  (0.0087) 0.00115

(0.0088)
Rare and Threatened 0.08904***  (0.0162) 0.09556***  (0.0175) -0.00516

(0.0174)
Other species 0.01508***  (0.0032) 0.02233***  (0.0035) -0.00068

(0.0060)
Constant – Option 1 0.3527*        (0.1826) 0.17774        (0.1976) -1.6423***

(0.4037)
Constant – Option 2 0.4483**      (0.1816) 0.20078        (0.1764) -1.7315***

(0.4269)
Constant – Joint option 1.3784***

(0.3678)
Log-Likelihood -1769.87 -1495.58 -1490.95
Rho-squared 0.05899 0.08017 0.03934
Chi-squared 123.1 (5) 134.1 (5) 8.93 (5)
Significance of
Chi-Square

1.0000 1.0000 0.88814

No of observations 1712 1480 1773

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

Comparatively well fitting models were estimated from the single case study experiments with highly
significant model parameters that are signed as expected8.  In Experiment A, the positive values for the
constants suggest that there are higher choice probabilities associated with the alternatives that
introduce increased controls over tree clearing.

Hypothesis A:

Hypothesis A was that valuation effects are partly framed by parochial views within a State.  More
formally, the hypothesis is stated as follows:

H0: β(DU)SEQLD = β(DU)REGQLD

H1: β(DU)SEQLD ≠ β(DU)REGQLD

where β(DU)SEQLD and β(DU)REGQLD are the model parameters for the Desert Uplands associated with
the south-east Queensland and the regional Queensland samples respectively.
This was first tested using Experiment A data for the Desert Uplands by dummy coding respondents
according to whether they lived in the south-east corner of Queensland (postcodes 4000 to 4300), or
elsewhere in the state (postcodes > 4300).  The variable (REGION) was interacted with the Alternate
Specific Constant (ASC) in an expanded model with other attitudinal and respondent characteristics
data.  The results are shown in Table 5.
                                                          
8 All attributes, including the levy, were coded to reflect losses, so the positive coefficients mean that

respondents preferred to choose options with lower losses to them.
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 Table 5  MNL model for Desert Uplands with attitudinal data and respondent characteristics.

Variable Coefficient Standard Error

Levy 0.0043*** 0.0007
Jobs 0.0033*** 0.0007
Area 0.0233*** 0.0086
Rare and Threatened 0.0925*** 0.0171
Other species 0.0146*** 0.0034
ASC -1.858** 0.7968
ASC-Emotional about tree clearing -0.3937*** 0.0838
ASC-Production more important 0.5006*** 0.0754
ASC- Conservation levy a good idea -0.4223*** 0.0718
ASC- Landholders can be trusted 0.2006** 0.0757
ASC- Government can be trusted with spending -0.2101** 0.0826
ASC – Interest in land clearing issues -0.0165 0.0854
ASC- needed more information 0.1125*** 0.0200
ASC- information biased to land clearing 0.1125*** 0.0200
ASC- information biased against land clearing 0.1125*** 0.0200
ASC- questions confusing 0.1125*** 0.0200
ASC- didn’t read information provided 0.1125*** 0.0200
ASC- Age 0.0253* 0.0060
ASC- Sex 0.3703* 0.1659
ASC- Occupation -0.0416 0.0563
ASC- Education 0.1169** 0.0516
ASC- Income 0.0093 0.0060
ASC- Region -0.6488*** 0.1393
Log likelihood -1499.88
Rho-squared 0.18395
Chi-squared 588.6(37)
Significance of Chi-squared 1.000

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

The expanded model shows an improved statistical fit compared to the simple model displayed in Table
4, as evidenced by the improvement in rho-squared statistics.  The coefficient for REGION is
significant at the 1% level, indicating that there is a significant difference in values held by the
respondents in south-eastern Queensland as compared to the rest of the state, even after the impacts of
difference in income, age, sex, etc have been taken into account .  The negative sign for REGION
indicates that respondents resident in south-eastern Queensland are more likely to support tighter
restrictions on clearing.

A more accurate way of testing the hypothesis is to examine whether there are significant differences in
the choice models estimated from the different respondent groups.  These models are reported in Table
6.

In Table 7, the part-worths estimated from the attribute parameters are reported, together with their
95% confidence intervals.  The confidence intervals have been calculated with the Krinsky-Robb
procedure.  Only simple MNL models have been reported, as splitting the sample between the two
geographic areas reduced the statistical power needed to estimate more complex models9.

                                                          
9 The model estimated using the Rest of Queensland sample data is weak (Rho-squared=0.03). The conclusions

drawn from these results must be considered in that light.
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 Table 6  Split sample models for Experiment A (Desert Uplands region)

South-East Queensland Sample Rest of Queensland Sample

Coefficient Std Error Coefficient Std Error
I

Levy 0.0058*** 0.0009 0.0022** 0.0009
Job 0.0032*** 0.0009 0.0034*** 0.0009
Area 0.0205* 0.0115 0.0232** 0.0117
Spec 0.0936*** 0.0231 0.0906*** 0.0234
Other 0.0168*** 0.0045 0.0136*** 0.0047
ASC 0.8980*** 0.2506 -0.0611 0.2655

Log likelihood -829.8 -899.7
Rho-squared 0.10288 0.03195

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

 Table 7  Part-worths and Confidence Intervals for Split Sample models from Experiment A
(Desert Uplands).

South-East Queensland sample Rest of Queensland sample

Part-worth Coefficient 95% Confidence
Intervals

Coefficient 95% Confidence
Intervals

Jobs 0.555184 0.357691 0.671319 1.502369 1.315177 4.724905
Area 3.545636 -0.2569 5.890823 10.35153 3.118144 11.53754
Species 16.19344 10.91348 18.62387 40.42305 34.60237 132.3406
Other 2.899232 1.849534 3.431092 6.072563 5.710416 8.283792

The split sample tests indicate that the first hypothesis should be rejected.  There is overlap between the
95% confidence intervals only for the part-worth of the Area attribute from the different experiments,
indicating that significant choice variations have occurred between the split samples.  The evidence
from this survey is that value estimation for remnant native vegetation protection is sensitive to a broad
regional-urban distinction across the Queensland respondents.  Note that the part-worth estimates
derived from the Rest of Queensland sample are consistently greater than the comparable estimates
derived from the South East Queensland sample.

Hypothesis B.

The second hypothesis was that value estimates might be partly framed by parochial views between
States.  This can be tested in several ways.  The first is to examine whether samples from two different
state populations hold the same value for a particular RNV protection option that is within one of those
states.  More formally, the hypothesis B1 is:

H0: β(DS)QLD = β(DS)NT

H1: β(DS)QLD ≠ β(DS)NT

where β(DS)QLD and β(DS)NT are the model parameters for the Daly-Sturt region associated with the
Queensland and the Northern Territory samples.

This hypothesis can be tested using Experiment B data.  The main test of this hypothesis is to determine
whether the two groups give rise to significantly different value estimates.  Differences between model
parameters estimated for the sub-sample groups would indicate that state parochial factors are an
influence on value estimation.
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 Table 8  MNL model for Desert Uplands with attitudinal data and respondent characteristics

Variable Coefficient Standard Error

Levy 0.0042*** 0.0007
Jobs 0.0029*** 0.0007

Area 0.0404*** 0.0096

Rare and Threatened 0.1330*** 0.0197

Other species 0.0238*** 0.0038

ASC (Constant term) 2.7851** 1.1833

ASC-Plan to visit 0.4067*** 0.1171

ASC-emotional about tree clearing -0.9665*** 0.1180

ASC-Production more important 0.6433*** 0.0982

ASC-Landholders should be compensated 0.5785*** 0.1180

ASC-Levy is a good idea -0.9461*** 0.1116

ASC-Government can be trusted – levy -0.2538* 0.1242

ASC-Government can be trusted – spending 0.4385*** 0.1374

ASC-interest in land development issue -0.3572*** 0.1199

ASC-Sex of respondent 0.5623** 0.2167

ASC-Occupation of respondent -0.2892*** 0.0509

ASC-Education of respondent 0.2782*** 0.0765

ASC-Postcode of respondent -0.0005*** 0.0001

ASC-State of residence -0.4531*** 0.1350

Log likelihood -1104.5
Rho-squared 0.264

Chi-squared  (35) 671.2

Significance of Chi-squared 1.0000

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

The first step in examining Hypothesis B is to determine whether the state of residence is a significant
dummy variable in the choice models for the Daly-Sturt experiment (Experiment B).  The expanded
model for the Experiment B data set is shown in Table 8.  The model fit is improved compared to the
simple MNL model reported in Table 4.  The regional attribute (state of residence) is highly significant,
with the negative value indicating that Queenslanders had higher preservation values for the Daly-Sturt
region than did Territorians.

The second way of testing Hypothesis B is to examine separate choice models for the Daly-Sturt region
estimated for two different population groups.  This information can be gained from Experiment B,
where both Queensland and Northern Territory residents were asked to value preservation options in
the Daly-Sturt Region.  The resultant models are reported below in Table 9, while the coefficient ratios
and their confidence intervals are reported in Table 10.  Because the coefficient for the Levy attribute
was insignificant in the second model, another ratio of coefficients has been used in place of part-
worths.  Again, only simple MNL models have been used in this exercise because the low number of
valid observations reduced the statistical power needed for estimating complex models.

 Table 9  Split Sample models for Experiment B (Daly – Sturt region)

Queensland Sample Northern Territory Sample
Coefficient Std Error Coefficient Std Error

Levy 0.0044*** 0.0012  0.0021 0.0015
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Job 0.0006 0.0013 0.0019 0.0015
Area 0.0133 0.0158 0.0252 0.0195
Spec 0.0816*** 0.0314 0.0816** 0.0389
Other 0.0229*** 0.0063 0.0278*** 0.0078
ASC 1.4109*** 0.2632 1.6255*** 0.3198

Log likelihood -949.3 -623.3
Rho-squared 0.0214 0.03671

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

 Table 10  Coefficient Ratio and Confidence Intervals for Split Sample models from Experiment B
(Daly-Sturt region)*

Queensland sample Northern Territory sample
Coefficient
Ratios

Coefficient
Ratio

95% Confidence
Intervals

Coefficient
Ratio

95% Confidence Intervals

Species/Other 3.556532 0.867399 9.543611 2.938956 0.311161 10.04987

*       Only the “Species” and “Other” attributes were significant across both samples.

The limited results available indicate that little significant difference exists in model parameter ratios
between the two respondent groups.   The confidence intervals for the Species/Other ratios are
substantially overlapping.

Similar results are obtained when estimates of compensating surplus are derived from the models
associated with the Queensland and Northern Territory sample groups.  A comparison of values for nine
representative profiles estimated with both sample groups using the approach outlined in the CM
Research Report No. 6 (Morrison, Bennett, Blamey and Louviere 1998) indicated that no significant
difference existed between models. However, such comparisons are of limited interest because of the
insignificance of the Levy attribute in the Northern Territory sample.

The evidence for Hypothesis B from the data for Experiment B is thus mixed.  While the use of dummy
variables in a pooled data set indicates that the respondents’ State of residence is significant, the
evidence from individually estimated models is the opposite.

Another way of examining Hypothesis B is to look at whether Queenslanders have significantly
different values for similar regions inside the state and outside the state.  The appropriate test is as
follows:

H0: β(DU)QLD = β(DS)QLD

H1: β(DU)QLD ≠ β(DS)QLD

where β(DU)QLD and β(DS)QLD are the model parameters for the Desert Uplands and Daly-Sturt regions
respectively, for the Queensland sample groups.

This test is implemented by comparing the values that Queensland respondents held for the Daly-Sturt
region (Experiment B) with the values that Queenslanders held for the Desert Uplands region
(Experiment A).  If Queenslanders were strongly parochial, it would be expected that the latter
application would generate significantly different parameter estimates compared to the former.
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 Table 11  Values that Queenslanders hold for different regions

Daly Sturt region Desert Uplands region
Coefficient Std Error Coefficient Std Error

Levy 0.0044*** 0.0012 0.0038*** 0.0009
Job 0.0006 0.0013 0.0026*** 0.0009
Area 0.0133 0.0158 0.0152*** 0.0112
Spec 0.0816*** 0.0314 0.0642 0.0227
Other 0.0229*** 0.0063 0.0148*** 0.0045
ASC 1.4109*** 0.2632 1.6235*** 0.2218

Log likelihood -949.3 -1837.6
Rho-squared 0.0214 0.02299

*      significant at the 10% level
**    significant at the 5% level
***  significant at the 1% level

 Table 12  Part-worth and confidence intervals for split sample models from Experiment A
(Desert Uplands) and Experiment B (Daly-Sturt region)*

Daly-Sturt region Desert Uplands Region
Part-worth Estimate 95% Confidence

Intervals
Estimate 95% Confidence Intervals

Other 5.183216 2.043183 12.74269 3.74634 1.686645 9.448021

*        Only the “Other” attribute was significant in both models.

The results indicate that little significant difference exists in part worth estimates between the two
respondent groups, although the test is limited by insignificant attributes in both models.   If the model
results are used to generate estimates of compensating surplus, the subsequent comparison also reveals
little difference between the models.

While more completed data and accurate modelling are needed to substantiate these results, the
preliminary conclusion is that the State in which people live does not appear to be associated with
framing effects.

Hypothesis C.

The third hypothesis was focused on how values for a particular item might change when it is bundled
into a more inclusive choice set compared to when it is presented as a single item.  The results of the
experiment show that the way in which a bundling exercise is presented to respondents is very
important.  Only limited explanatory power was available from the choice models estimated using
Experiment C data to address the hypotheses in this area.

As the results in Table 4 show, a poorer model fit was generated for Experiment C (the combined
regions valuation exercise) than for Experiments A and B.  Of the attributes used in Experiment C, only
the payment levy is indicated as being a significant contributor to choice.  For that model, both the first
two constants are negative, indicating that the stand-alone Desert Uplands and Daly-Sturt choice sets
made negative contribution to the probability of choice.  In contrast, the constant for the joint offering
is positive, indicating that this was a preferred choice for most people.

Respondent values were concentrated on the combined options, not ones that only increased protection
in a single region.  This is confirmed by a visual appraisal of the data set, which shows that most
respondents ticked the joint offering selection throughout their questionnaires.  These results indicate
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that respondents appear to be unhappy with choice options that force them to offer support to only one
particular cause.

There may be a number of reasons why the ‘bundled’ option was such a dominant choice, but it is likely
that people did not like to support protection in only one region, leaving the other to be fully developed.
The implication for CM experiments appears to be that forcing respondents to prioritise too harshly
may lead to framing difficulties.  With reference to Experiment C, a more realistic framing option may
have been to ask how respondents might choose between differing levels of development/preservation
tradeoffs across the two areas.

Experiment C was also designed to test for framing effects according to the variation in presentation.
Hypothesis C1 can be stated as:

H0: PW(DU)QLD(Experiment A)  < PW(DU)QLD(Experiment C)

H1: PW(DU)QLD(Experiment A)   ≥ PW(DU)QLD(Experiment C)

where: PW(DU)QLD are the part-worths estimated for the Desert Uplands region by the Queensland
sample groups.

Hypothesis C2 is similar, and can be stated as:

H0: PW(DS)QLD(Experiment A)  < PW(DS)QLD(Experiment C)

H1: PW(DS)QLD(Experiment A)   ≥ PW(DS)QLD(Experiment C)

where: PW(DS)QLD are the part-worths estimated for the Daly-Sturt region by the Queensland sample
groups.

The low explanatory power of the choice model from Experiment C make these comparisons difficult.
Only the ASC part-worth can be estimated as the other coefficients were not significant10.  The structure
of the choice model means that only the ASC for the regions valued jointly is relevant, making it
impossible to test Hypotheses C1 and C2 seperately.  The test that is available is to compare this part-
worth for the joint ASC with the sum of the ASC part-worths estimated for the Desert Uplands and
Daly-Sturt region from Experiments A and B.  These estimates are reported in Table 13.

The results show that the ASC part-worths estimated from the stand-alone experiments sum to a larger
total than the corresponding value from Experiment C when protection options from the regions were
offered jointly.  The implication is that hypotheses C1 and C2 can be accepted.  Framing effects do
relate to the way in which amenities are bundled together.

 Table 13  ASC values that Queenslanders held for the different regions across the experiments

Part-worth for ASC 95% Confidence Interval

Desert Uplands and Daly Sturt
(Experiment C)

579.05 91.11 2135.14

Desert Uplands (Experiment A) 419.79 302.80 760.40
Daly-Sturt (Experiment B) 320.66 201.10 736.85
Desert Uplands plus Daly-Sturt
(Experiments A+B)

740.45 503.90 1497.25

The size of the framing effect that can be attributed to bundling is 27 percent of the value when the
amenities are estimated jointly.   Expressed another way, the ASC value for the regions estimated

                                                          
10 The interpretation of the part-worth of the ASC is problematic and not normally considered as an input into

policy.
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separately is 27 percent higher than when estimated jointly.  Further research into these issues is
needed.

7  Conclusions

In this Research Report the results of three different CM applications to estimate the values that
Australians hold for remnant native vegetation protection in northern Australia have been reported.  The
two separate regions on which the CM applications focused where the Desert Uplands region of central
Queensland and the Daly-Sturt region of the Northern Territory.  In both regions, tree clearing driven
by land development pressures is the key issue.  The focus of the experiments was to determine how
parochial and bundling issues associated with the framing of stated preference questionnaires affect
value estimates

Three conclusions can be drawn from the experiments.  The first is that there appear to be strong
parochial effects within a state.  When the responses to a CM survey of Queensland residents were
classified according to whether respondents lived in South-East Queensland or elsewhere in the state,
the dummy variable for the classification was highly significant.  These results were confirmed when
separate models were estimated for the two groups of respondents, and significant differences in part-
worths were calculated.

The second conclusion is that parochial effects do not appear to be significant between states.  This was
tested in two main ways: by comparing the choices that Queenslanders and Territorians made for
remnant native vegetation protection options in the Daly-Sturt region, and by comparing the choices
that Queenslanders made for preservation options in the Daly-Sturt region and the Desert Uplands.  In
both cases, little significant difference could be identified between part-worths or value estimates drawn
from models for the specific sub-samples.  The conclusion to be drawn is that while the state of
residence may have some influence on values (as shown by the significance of dummy variables for
respondent’s State of residence), there is little evidence that respondents frame environmental choices
differently according to state boundaries.

The third conclusion relates to bundling effects.  The purpose of one application was to determine if
respondents would prefer to choose between additional preservation options in the two regions, or
combined choices that covered both regions.  The overwhelming choice was for the combined options
to the extent that choice models became insignificant.  One implication is that the respondents were
uneasy with choice trade-offs that appear to favour one region over another, preferring to support
environmental improvements generally.  The comparisons that are available indicate that higher values
are attached to amenities valued individually than those that are valued as a bundle. Framing effects do
relate to the way in which amenities are bundled together.

A great deal more work and some innovative approaches are needed to understand better how people
frame environmental values at different levels.
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