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1.0 Introduction

Economists infer value for environmental amenities in two main
ways; by assessing the preferences that people reveal in
associated market transactions, or by asking people to state
their preferences directly. Both approaches have some
shortcomings. Revealed preference techniques, such as the
travel cost method, are restricted to a few areas where
environmental factors impact substantially on market
associated transactions. As well, these technigues are
limited to purely use values, to historical data, and often
suffer from probklems of wulticollinearity and narrow
information ranges. Stated preference techniques such as
contingent wvaluation overcome wmost of these shortcomings,
being flexible, forward looking, and capable of measuring non-
uge as well as use values. However there are a number of
biases and limitations in the use of this method), and a
lingering suspicion among economists that stated preferences
do not translate into action (Carson 1995).

Cheoice medelling is a relatively new direction in stated
preference techniques. It reflects some of the moxe
attractive features of revealed preference methods yet avoids
some of the pitfalls. Choice modelling asks people to
indicate their preferred cheice from two or more different
scenarios. These scenarios are comprised of bundles of
attributes, and choices thus reveal preferences between
bundles. Repeated experiments and statistical analysis of the
data enables researchers to estimate the influence of
different attributes on choices, and hence utility.

The process is attractive in that it is a much closer model of
consumet behaviour than other stated preference technigues.
People habitually make choices according to a range of
different attributes or characteristics, and often choose
between several different options at one time. Choice
modelling can capture this realism by asking people to
indicate their preferred choice from several different

options. The challenge for researchers then is to
dissaggregate the data to reveal the influence that each
particular attribute has on choice. In this way it shares

some passing similarities with revealed preference techniques
such as hedonic pricing.

In this paper we report on a novel application for the choice
modelling technique. We have estimated the demand that
Australians have for the preservation of rainforests, both in
Australia and in overseas countries. Our approach reveals a
number of strengths inherent in the choice modelling
technique. Pirst, as a stated preference method, it is
capable of capturing both use and non-use values. Second, it
is capable of estimating demand for environmental amenities

1

See Mitchell and Carson (1989}, Benriett and Cartér (1993) and Rolfe
{1996} . ‘ ; ‘ o "




3

that is not well known or understood by respondents. Third,
it avoids problems of embedding by wobscuring a  good of
particular interest within an array of complementary and
substitute goods, Fourth, it minimises ethical and moral
concerns by de-emphasising price as a tradeoff and presenting
respondents with realistic choice packages.

The choice modelling pathway though is not a well trodden one,
and there are several complexities involved in its
implementation. For convenience, these may be summarised into
three stages. The first Is the selection of attributes and
levels necessary to depict the good in question. The second
is to estimate the form of the relevant utility function and
asspciated selection of scenarios to present > respondents,
The third is to analyse statistically the sv -, results.

We demonstrate the appkacatmmn of these stages to the
rainforest valuation issue’. This study had a specific
valuation goal in mind; to assess the importance that
Australians held for two protected areas in Vanuatu, Flatley
and Bennett (1994) used contingent valuation to show that one
section of the international community, Australian tourists
visiting Vanuatu, would be prepared to pay around $£30 petr head
to protect the two protectsd areas. However, their results
provide little guidance for values that might be held by the
rest of the Australian community because of the differences in
knowledge about Vanuatu. As well, their approach is not
appropriate for the wider Australian community. Linitations
to the application of the contingent valuation wmethod apply
when respondents have poor knowledge and ability to construct
preferences about a particular good (Mitchell and Carson 1989,
Bennett and Carter 1993, Rolfe 1996). This would appear to be
the case in this application,

This study is adventurous in twe main aspects:

{a} it is trying to find values for an envirommental asset
that most people have little knowledge of - rainforests in
Vanuatu, and

{b) it is valuing something in an international setting.

To progress these issues, this paper is structured in the
following manner. An overview of the choxae mo ing alol

is provided in the next section, and in section
report on the first stage of choice wmodell
identification of attributes and levels.  Sections
five ocutline how we have applied two iterations of th
modelling technique, and section six concludes the paper.

dh¢1ce

®  some brief case studies involving international a
presented v Dixon and Sherman {(1950). Bavbeip, | }
and Brown and Plerce provide insights into the ecm
ﬁmfm‘a*amtmn cammn {mam mt:linea same L ﬂ&




2. Choice Modelling

The choice wodelling technique bhas developed Erwm & markﬁh
research field, conjoint analysis, on the one hand, and
cont ingent valuation on the other. Conjoint nalyﬁis
generally refers to market research techniques where
respondents are asked to rank or rate scenarios according te
preference (Grean and Srinivasan 1978, 1990, Wittink and
Cattin 1989). Mackenzie (1992} (19983} prmvid%a a discussion
of ranking and rating technigues (contingent vanking and
ratinal, and applications to hunting trips.  The diffienlcy
with this appreach is that an assumption is necessary about
the scales used being consistent bebtween different respondents
{(Fresman 1991} . Asking respondents simply to choose a
preferred option makes the process more consistent with the
foundations of sconomic theory (Adamowicz et al 1994),

Choice modelling developed from the work of Louviere and

Woodworth (1983) and Louviere (14988). While it is still
generically referred to as a “"conjoint technique" (Adamowicz
&L al  19%4), we  prefer the more  identifiable  “choige

modelling® term' as used by Carson =2t al (1994) to distinguish
it from the wainstream conjoint analysis field, which relies
on ranking and rating scales and often has different
behavioural assumptions as a base. The “choice modelling®
label is descriptive in that the technigue models how people
make cheoices.

Choice modelling is grounded in  random utility theory
{Thurstone 1927, McFadden 1974), which suggests that consumers
make choices to maximise their utility subjact to constraints.
Te the outside observey, the utility attached to choices is
made up of an observable or systematic component, and an
unobservable, or random component. This random component
gocurs because of individual wariation in choice, and, foxr
researchers studying groups of people, is emphasised by
differences in individual choice. The aim of the researcher
is to estimate the observable components of choice functions,
and simultaneously minimise the random component.

Further, choice wmodelling is a model of discrete choice., The
researchey typically models the probability that a paxLLPular
option will be taken, relying on the particular combi :
systematic (observed) wvariables that have been identifie
well as including the random (unobserved) component. ‘
to estimate the utility function, the researcher must fi
make assumptions about the distribution of - the - ranid
component (Louviere 1994). Assuming a normal distribu

yields a binary Probit model (Thurstone 1927), while a
a Gumbel distribution yields a Multinominal Lo
{McFadden 1974). The logit model is generally pre

! pouviere {1995) notes that these tech iues
Lo ag experimental choice analysis or choigs d
is the term usad by Carson et al (1994).




because it is computionally easier to use (Pindyck and
Rubinfeld 1981). ‘

Prawing on Lancaster’s (1986) theovy of demand;, practitioners
of vchoice wodelling wview scenarios as being comprised of
bundles of characteristic., Rach characteristic or attribute
can vary acrogs an appropriate range, usually in a set of
different levels. For example, scenarios involving the
selection of eggs might be described according to the
attributes of production wmethod, origin, freshness information
and price. Bach attribute might wvary across three different
levels, so that production wethods could be described as
battery, barn or perchery, or f{ree-range, Origin could be
local, national or imported, while price per dozen could be
$1.50, $2.50 or 531.50%,

By selecting various levels for each attribute, it is possil
for the researcher to construct a large number of diffe
gcenarios. Ultimately the aim of the researcher is to pre
regpondent choice: to real 1life scenarios of parnmmxlar
interest, and it is this long term goal that fecuses the
description of scenarios. Here, careful selection of
attributes and levels are paramount, and several regquivements
nead to be met {(Green and Srinivasan 1978, Louviere 1988).

The first reguivement is that the attributes and leveéels chosen
capture the essence of the real world situasions to be
modelled. 1In a sense, they need to embrace a wide range of
ways that people view and make choices about particular items.
Green and Srinivasan (1978) recommend that the range of le
be larger than reality, but not too large to be unbel X
The second requirement is that attributes and levels neec
be perceived consistently by different people to ensure nheir
choices are congruous. A side issue here is that wva
numbers of levels between attributes may bias results towa
attributes with more levels (Steenkamp and Wittink 1984). It
is generally preferable, for this and design reasons, to have
consistent numbers of levels across attributes.

The third requirement, from the perspective of both model
complexity and the limitations of respondent enthusiasm
cognisance, is that the selection of attributes
should be parsivonious. The  fourth, sliglh
requirement, is that scenarios should not be un
challenge for the researcher is Lo select
number of relevant attributes that summarise -
think about the good in question and have the
impart -accurately to potential vespondents
interest (Louviere 1988). This is a role that may ~ba
undertaken by focus groups.

4 These attributes and levels have been taken Exem a uonj
study of eggs by Negs and csm*haxdy {1993}, ,




ﬂrom a aaL ¢ attmmbu*ea and 1mva&$, knawn an a
is a cowbination of the numbers of each. Foy 8
exercise involving six attributes, each varying @ver tEwo
levels, could be combined in two to the sixth different ways,
ur G4 different scenarios. An  exercise involving . four
attyibutes each varving across three levels can be cmmbined in
three to the fourth different ways, or 81 different scenariovs.

More complex goods, described by larger numbers of attributes
and levels, generate far greater numbers of different
Cseenarios. A good described by ten atiributes of four levels
each has a factorial of wmore than one million possible
seenayios. Clearly, the choice modelling researcher cannot
hope to use all the possible combinations. A fraction of the
possible factorial, known as a "fractional factorial" needs to
be selected. Some systematic basis needs to be developed to
select the fractional factorial,

Az well as sampling systematically from the possible
factorial, the researcher has to be systematic about how the
sampled scenarios are combined to form the choice sets put
before individuals. For example, 4032 different pairs of
geenarios can be drawn from a set of 64 seenarios. This
general area of selecting possible scenarios is a form of
experimental design (Louvieve 1988, Winer 1991)

Unfortunately for the oheoice modelling pxaatmtimmar the
gsystematic selection process is itself open to vaxmah;an‘ The
rgason is that the probability attached to different
combinations needs to vary according to the circumstances of
each analysis. 1f the scenario attributes are completely
independent of each other (8o that no interactions amet)

then the probability attached te each different scenario is
egual and constant, allowing a straightforward expﬁrxmennal
design process to be developed. However, if smgnifl" t
interactions occur between attributes (i.e. it ds the
combination of local production and free range eggs that is
important}), then some scenarios are more important than oth@rs
and need to have a higher probability of being included in the
fractional factorial. The vreasons for this become ¢learer
when functional forms are discussed in the following section,

bunﬁlea af aLerbuLas axa praferxed tm athe 8. T e ”m

get up on the basis that the utility of the wrespc

dapendanL on Lha attrmbutes mnvolved, and refer:
1 ]

match a‘»ch :
changes in a paxux « ke
changed simultaneously and when éxxax
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To perform the analysis, the researcher must make assumption
about the distribution of the error terms {(ugually a Guml
distribution leading te the multinominal logit £unaLimn)~~
the form of the utility [unection. For anmplu,‘ functions
where the attributes are strietly additive {(assuming that no
interactions are significant) can be estimated by sampling
what are called "orthogonal main effects dasmgna" from the
posgible factorial (Louviere 1994). This strictly additive
function is then the form that the multi-nominal logit model
analyses.

However, if significant interactions between attributes are
present, the results from using a main effects design will b@
biaged, and a form of the uuxlihy function that specified the
interactions corrvectly (i.e. a polynomial equation instead @ﬁ‘
an a strictly additive @quayiwm) would be more accurate.
diffieulty for the researcher is that results from a m
effects plan do not identify bias or indicate more accurate
forms for the utility funection (Louviere 1988, 1994).
Unfoertunately, complete desigus that include all interactions
as well as main effects are often less attractive, for two
main reasons. Pirst, including all the possible attribute
interactions (two way, three way, and so on) substantially
increases the number of effects to be measured, making the
model much wmere difficult to compute, Second, problems in
overfitting often reduce explanatory power when compared to a
simple main effects design (Elrod et al 1992},

Main effects gamerally provide most explanatory power mn a
demand function. Using the example of eggs, it wou '
normal for the attributes (price, freshness, size, produ
method etec) to provide independently about 80%
systematic variation. Including significant interacti
{such as price/freshness, price/production method) in
the explanatory power of the model. Thus 1if signifi
interactions c¢an be found and 1na1udad in the mode
explanatory power will rise. Note that the explanatmny‘p‘wax
of a function is also dependent on assumptions about y
terms (IIA and IID), and so the coefficients of a model will
be biased if any violations of these assumytlons ooour.

The search for the appropriate functional form is ﬁ" 5

iterative one that is driven by several signals 2x that
statistical process. Choice modelling researchers us

begin with a strictly additive model because tl t
explain 80% of choice variation. Results with
powev and/ar ‘non- lmnaar varmaanns ac :

*nd resaarahers can then beg,n tQ apec iy n
and drive the fractional factorial exp tal
accoxdnngly Repeated experiments - W
to be spe@xﬁled more and more accurately;




Adamowicz et al 1994). For example, if a simple main
design is used, an implicit assummemn is that no ig
interactions exist, and that changes in choice can be
related to changes in guantities of the various atty .
Louviere (1988) and Louviere and Woodworth (1983) point ¢
that this assumption can be tested by checking if cha s 1
an attribute produce greater than expected shifis in ch oice,
More specifically, changes in one attribute gaﬂ@raily cause
shifts in the relative weighting of other attributes. Because
the attributes arve “"packaged" inte a profile, this change can
be thought of as the influence that a particular profile has
on the selection of another, 1If the attributes are strictly
independent, then these "cross effects" should sum to zevo,
or, in a real world situabion, be minimal (Adamowicz et al
19941,

Vielations of 1IA can thus be tested by checking for the
symmetry of the cross effects. Violations of the IIA property
indicate that the functional form used is not appropriate, and
give some indication about which attributes awre involved in
these asymetrical effects (Blrod et al 1992)°. Testing for
1IA violations thus helps to drive choice modelling iterations
towardas an efficient design. Elrod et al (1992) discuss
different cross over tests that may be used.

Unfortunately, testing for IIA violations impacts on the
factorial selection process. Louviere (1988) argues that the
attributes of all choice alternatives need to be orthog
both within and between choice alternatives. The Ffirst
condition means that the variation of attributes between
different profiles is consistent, and this orthogonality needs
to be built into the design of the fractional factorial. To
achieve consistency between separate choice sets of profiles,
a constant alternative is added to each set. This usually
takes the form of a "would not purchase either good" opt o
and has the dual role of imparting realism to choice options
as well as providing a constant choice against which optm@ns
can be evaluated (Adamowicz et al, 1994).

However, the addition of the constant "opt out" choace
that different behavioural processes are being model ed as
compared to the more straightforward choices between pro ;
(Olsen and Swait 1993)°. Giving respondents a chance
a "no response" increases the camplaxity of choice o) 15
and this means the researcher may vequire a nested logit

other complex choice models (Carson et al 1994), :

k3

Clearly, the design of a choice modelling 'QXQ%GiSE{‘iS a

5 MQre spac;faaally, IIA Vlolah'ons indicate
. @ 1 ‘yl

¢ Qnﬁheﬁlin QarsQﬁ'eh”§1 (199@).
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complex process. The first requirement is that the p
to be used are drawn systematically from the fac : :
possible combinations. The second is that the selection of
those profiles into the choice sets should also be systematie,
and the third is that the variation betwsen attributes within
prafiles should e orthogonal as well, In practice, a
relatively small  proportion of prmﬁil@s can efficiently
represent a large factorial of possible profiles, Howevear,
the minimum numbers of choice sets and profiles arve often set
by model parameters and the need to weet degrees of freedom
requirements. In cases where this minimum number of profiles
and choice sets is too onerous for a single respondent, it is
standard practice to divide the choice sets into manageable
blocks, and administer each block to a subgample of
respondent.s.

2.4 Analysis of Data

Data from choice modelling surveys are analysed by fitting
them to a multinominal Jlogit model. Because the model used is
a discreve choice one, most attributes have to be coded before
input into the ﬁna&istimal process. Advances in software
packages appropriate for multinominal logit analysis, such as
LIMDEP, have improved the viability of choice modelling.

There are two main approaches that cuan be used for coding and
statistical analysis. If the researcher is simply interested
in generating wvalues for the different attributes, as in
normal regression analysis, then 1,0 dummy codes and metric

values are adequate, In chomme modelling though, the
convention is to use "effects codes" (-1, 0, 1) so that each
attribute 1s wean centred, This implies that the codes

reflect how each attribute varies aystamatmcally from the
constant choice, The reason for effects coding is that it
indicates the orthogonal properties of the profiies, and thus
allows the IIA tests to be performed (Adamowicz et al, 1994),

The ITA tests are performed by swapping the profiles within a
choice set and testing that results are symmetrical, For
example, din a standard three option set with profile one,
profile two and the constant option third, the first and
second profiles are interchanged, and the modal reiterated,
However, care needs to be taken with the interpretation of
these test results because IIA violations may also be the
result of heterogeneity within the sampled respondents.
Particular groups of respondents may make choices accor 1ng nm
specific attributes  and levels, thus
heterogeneity. Before IIA violations can be a551
in pprmpxmabe model specification, tests for

need to made’.

T wWhere heterogeneity is significant, terms ¥
differences can be introduced into the wmodels S
gnables the weseavcher o gheck whethey |
beeause of heterogeneity [Louviera 1994).
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The results of a choice modelling exercise can be ayplied in
three main ways. The results of the statistical model give a
log of the odds that a parvticular choice will be made., The
first result is therefore the likelihood that particular
profiles will be chosen. The second result derives from the
fact that the log likelihood function is dependent on the
various coefficients generated f£or each attribute in the
model .  These can be used to sstimate a function that assess
the contribution to utility of the wvarious attributes and
levels used, This can be manipulated to show how changes in
one attribute can be offsget by changes in another to maintain
utility at a constant level. The third outcome wvelates the
utility of the different attributes directly to price, Lhusg
giving wmllanqawas to pay estimates. Here the profile for a
desiied scenario can be genervated, and the appropriate demand
equation can then be expressed as a rvatio to the price
coefficient.

2.5 Summary of Choice Modelling

Choice modelling is a complex statistical and experimental
degign process that often reguires more than one iteration te
astimate amcuratﬁly the appropriate functieonal form, However,

developments in the computer software for both the
experimental design and statistical analysis stages of cholice
modelling bring it within reach of a wide number of potential
users.

There is a wide range of benefits involved in the use of
choice modelling as compared to more traditional methods of
non-market valuation, The first benefit is that by offering
people choices between different scenarios (as well ag a
choice to do nothing), choice modelling more closely models
gonsumer hehaviour, People often make dmplicit tradeoffs
across a range of attributes rather than just two, and choice
modelling reflects these complexities.

The second benefit follows from the first. Choice modelling
de-emphasises price as an opportunity cost. By offering sets
of scenarios where price is simply one attribute, choige
modelling wore closely models actual consumer apunanai Ag
well, down-playing price wakes choice modelling a more
appropriate technigue for issues involving ethisgal and moral
congiderations, This is because people are often reluctant to
tradeoff price against an ethical good, but awe willing to

tradeoff other “higher level' goods, such as health and life
prospects, By using "packages" of tradeoffs, researchers can
use choice modelling to find the opportunity costs attached to
goods with @Lhmmﬁl considerations.

al]mws reaaarmhers Lm dimaaggregahe the ut

partic good, chodgn m@de

] -@r@ncea, this unimmuy leWS ] :

Cholce modelling also allows research a !
different ethical and moral pos«tiqns aﬁfact‘p eferenc
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hencea utility.

The fourth benefit of choice modelling is that it allows
regearchers to frame little known oy poorly understood goods.
Bmphasising a particular good to be valued provides fertile
ground for bias because of information transfer and learning
effects (Rolfe 1995}, Choice modelling allows a particular
good to be simply one in an array of competing altematives,
thus minimising framing blases.

The ftifth benefit of chotee modelling is that it allows a

sophisticated extrapolation process Lo oeour. Onee &
functional form has been evaluated, choice wodelling allows

the utility te be estimated for any other scenario within the
appropriate facrarial., As well, by collecting and analysing
demographic and  attitudinal data, choice wmodelling can
identify the groups within socjety that are significantly
correlated to specific attributes and scenarics,

3.0 Stage One: The Identification of Attributes.

To explore the issues nvolved in  assessing intervational
demands for rainforest presevvation in Vanuatu, a series of
focus groups were held in Brisbane in March, 196%. A focus
group is a small group of people where directed discussion and
an interchange of ideas can take place, thus vrevealing
people’s views and thought processes about & topic, and the
relevant characteristics or attributes that people used in
forming choices or opinions.

REARK Research (a market regeairch company) was contracted Lo
pelect five groups of up to ten people each for the focus
groups . One general group was drawn at random from the

population, while three groups were selected on the bagis of
age. Age groups selected were 18 to 30 years, 31 to 4% years,

and above 4% vyears. A fifth group of environmentally

interested people was also selected (Do age limits) .

Rach focus group session ran for abouk one and & half hours
and was video and audio taped, The sessiong followed a
structured pattern of three stages where respondents woerve
asked to consider environmental 1ssues in general, btropical
rainforests, and preferred institutional wmechanismsg for
securing  protection  of those forests threatened by
development ,

3.1 General Levels of Knowle

In this project, the focus groups had three primary geals.
The first was to assess the general levels of knowledge and
understanding of the good in question in order to determine
the appropriate wethodologieal approach. Foyx example, dem

for a good that is easily defin
be estimated with the conti
neither contingent valuation

apprepriate for a goed with which
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awareness,

Results from the focus  group sessions were anémnr
First, the foecus group sessions identified wraj ;
preservation as a major, but not overwhelming, env nmém tal
igsue. Second, a ahort survey showed that nearly half of the
foeus  group members were aware Lthat Vanuatu  possessed
rainforests. Third, a small ranking exercise saw respondents
rank Vanuatu rainforests second last in importance in a group
af ten rainforeat countries,

These results suggest that Vanualu rainforests are familiar
enough to respondents to be included in a choice wmodelling
pxercise, but not  familiar enough to use the contingent
valuation method. Rainforest preservation is a significant
envivonmental issue fov regpondent s, ensuring that
participation rates will be high and {raming effect problems
low in a chuice nodelling exercise,

A2 Breference. Formation

The second main geal of the foous group sessionsg was Lo
explore the ways 3n which respondents formed preferences and
made cholces about rainforest preservation. Several distinet
themes emerged. First, the focus groups identified about five
rationales for identifying envirvonmental issues of importance.

These rationales were:
{a) issues that alffected health,
(b} issues that people felt some responsibilitvy for,

(¢)  issues that affected the living or physical
gnvironment and were of direect interest, :

(d) issues about which they felt deeply, and
{e) imssues Lhat were of global significance.

Only the last Lwo rationales vreally provide a basis for
valuing international rainforests, The link between global
deforestation and weather patterns is too tenuous for people
to think of specific forest destruction as impacting on G iv
health. In the absence of visits or specifiec knowledge
people did not seem to Ctreat interpational rainforests aa
areas of personal responsibilivy or divect interest as they
might treat an envirvonmental park in their immediate

neighbourhood, ‘

Tropical rainforest conservation does armuﬁm st
and fTeeling in peopls, However, |
groups identified this isaue en ur:
underlying ratio ] 1)
difficulty ranki LR
importance. For example,

st i 1 ¢
pa@pla may find it dﬂ
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issues of tropical rainforest conservation agalnst pesticide
traces in their local food supply because these environmental
issues impact on very different geals and groups of
praferences.

A second major theme that emerged was that respondents often

argued that all rainforests were of equal importance, yet were
able to vank them in the short survey that was cavried out,
Thus respondents were able to prioritise which rainforests
should be preserved, yet argued that all rainforests were of
gqual iwportance. Cuestions to the groups about ranking and
valuation revealed the following patterns.

Importance was often seen as  something relating to
metaphysical goals that encompassed concerns aboult spegies
extinetion, the responsibilities held by humans towards the
forests, the balance of npature and the importance of
rainforests independent of human concerns, While respondents
ware not able to articulate clearly the logie behind many of
their responsges, the range ol thelr responsss touches on many
pf the ebthical and philosophical arguments relating to the
environment.. These range from stewardship notions through te
the non-anthropocentric arguments of the deep green movement.

Respondents seemed reluctant to regard forests as ciffering in
importance because it implied they were making a societal
choice about basic values, In the sgame way that wmany
spcieties treats humans as having equal rights and value,
regpondents seemed to feel that it was nok appropriate for
them to rank vrainforests in order of importance. This
approach wasg reinforced when respondents were guestioned about
the sense of loss associated with rainforest destruction.
Many respondents were adamant that a sense of loss was
attached to any rainforest destyuction, and for many,  the
sense of loss was unchanged by considerations such as size and
logation,

Impressions of importance and eguivalent feelings of loss
essentially seem to be the initial or base level of feeling
for the rainforests. For some people that base level is low,
and for others it is the most important component of their
reactions  towards rainforests. The  introduction of
rainforests as a topic seems to inveke the initial reaction
that all rainforests are of equal importance. Yet careful
examination reveals that people do hold different values for
rainforests and are usually able to rank them in order of

importance. Tn” rmation about rarity, endangered spegies and
indigenous among other factors, enables people to make
choices qu fckly about which rainforests are most
important .

rd main goal of the focus group st
but coherent group of key al o

:ial  processes by which peoy
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rainforests. The key attributes that were identified are
listed as follows and then discussed in turn:

{a) location

{b) rarity

{¢) effect on local people

{d) potential for future visits

(e) size

(f) possession of special features

(a) Loecation

Respondents expressed substantial support for Australian
rainforests over international ones because of identification,
ownership, and responsibility. To some extent the support for
Australian rainforests c¢an be explained in terms of other
major attributes. These rainforests are geographically close
for respondents and therefore the forests most likely to be
used and visited by current and future genervations. Domestic
rainforests receive the most media coverage. As well, people
feel they have more ability to stop rainforest destructlon in
Australia. There is more trust in domestic institutional
structures, and more understanding of the effectiveness of
their actions.

However, the preferences of respondents for domestic
protection goes beyond the effects of these attributes.
Respondents identified a sense of ownership and responsibility
with 1regards to Australian rainforests. These implied
property rights had two main effects. First there was the
feeling that because of the sense of ownership, Australian
interests should come first. The other effect was to be
hesitant about imposing judgements on other countries. It was
better to ’‘clean up our own back yard first' and to ‘lead by
example*. Thus even if respondents ranked other rainforests
as being more important, judgements about ownership and
responsibility may lead them to rank protection of Australian
rainforests ahead of overseas rainforests.

In the international setting, location is still important to
respondents for a number of reasons:

~ size of the rainforest (Brazil),

- diversity of rainforest ({(Costa Rica),

- closeness to Australia (Papua New Guinea), and

- ability to help (Pacific Islands).

(b) Rarity

The rarity of troplcal rainforests is a key attribute
determining the importance attached by people to part

f¢rests In one sense, rarity invckes in people imp
of unigueness. Thus people are likely to rate a ra
being very important if they think that it is the |
kind. Rarity in this sense 1is a proxy for
importance.
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In another sense, vrarity invokes in people 1mpress1ons of
vulnerability. Rare rainforests are seen as forests that are
11kely to be small, often remnant amounts, where any threat to
existence has the potential to be overwhelming. Rare in this
sense is a proxy for endangered. FPorests that are not rare
are thus not seen as being endangered and do not need
immediate support. ‘

(c) Effects on Liocal People

Peﬁponﬁenhs in the focus groups were very aware of the
difficult tradeoffs between conservation and economic growth
faced by other countrieg. There was a general feeling that
Australia can afford to set very high standards of
conservation, but other countries may not have that luxury.
These feelings of empathy for people in other countries bad
three wmain elements.

The first element related to the effects on income generation
and improvements in standards of living. It was segen as
understan’able that other people wished to improve their
standard cf living, and simplistic solutions, such as banning
the sale of rainforest timbers, wmay only exacerbate their
problems, Instead the emphasis should be on education, and
aid for viable long term projects. One of the best ways that
Australia c¢ould help would be to share knowledge and
experience.

The second element related to the effects on people indig~nous

to the rainforescs. There was widespread concern over tun:s
loss of livelihood and habitat associated with rainforest
clearing. Here the effects on, and involvement of local

people would be important information to help people evaluate
a particular project.

The third element related to the support and attitudes of
indigenous people towards forest conservation. It was felt
that people in the overseas country, partlcularly those in the
local area of the project, have to support it in order for a
project to succeed. As well, respondents in the foeus groups
were uneasy about imposing the1r opinions on other cultures,
and looked for local support as an indicator that clashes
between cultural values were not occurring.

(d) Potemnzial to Visit

People in the focus groups felt that appreciation and
valuation of rainforests were enhanced with visits and dxrect
experience. The potential for future visits was en i :
1mportant component ©of value, However, the 51gnals on. thms“
issue were mixed.

Some people saw non-use values as bexng th_
for their concern. However, > 16
non-use wvalues had us

to wvisit more. Despmte thlS, they
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ghould be saved for a range of ethical, spiritual and moral
coneerns rather than to support a burgecnung Lourist :mdushy

These people were generally opposed to luxury tourist
developments which treated rainforests as an item to be viewed
from the comfort of airconditioning. Low scale, hands on eco-
tourism wing approval, while major developmenu and luxury
class tourism is seen as exploitation. ' ‘

Other people are wuch moreg relaxed about the development of a

range of tourism lacilities. Por them, eco-tourism: carries
connotations of tourism based on environmental attractions
rather than the standard and style of the venture.  These

people often saw tourism as a wmajor alternative industry for
the people of the host country.

There is a paradox here. Respondents in the focus groups
generally felt that rainforests which had the potential to
develop substantial eco-tourism attractions had the most
chance of being valued highly enough to be saved from logging.

At the same time, eco-tourism success meant that these forests
did not need their support., as they could be saved through
cenmercial success. Interestingly though, people did not seem
keen to visit commercially successful tourist rainforests.,
For them, eco-tourism meant something less, where the
rainforest experience was not diminished by the presence of
ovher tourists.

(&) Special Features

People treat forests with sowething special about them with
moye  interest. Rare and endangered specles, spectacular
scenery, unigue ecosystems and special attractions all eount
towards value. Biodiversity and the purity or concentration
of rainforests were also mentioned as being features of
interest. Thus while respondents to the focus groups seemed
happy to treat rainforests in generally homogeneous terms,
features that were unique were of importance in deamdmng
whether a fovest had epecial significance.

This attribute has two important corollaries, FPirst, it tends
to be the major focus of threats to rainforests. Rainforests
are being cleared all the time, and to make choices, people
like to know what is special about the ones that they are
being asked about. That helps them to evaluate the s
of the threat. If it is not just a patch of rair
partmcular danger, but some unique identities as. w
this increases the sense of urgency and 1055 C

there is nothing unique about a ' &
not the same degree ci loss assaamated,wmth ;Ls b, ng ¢le

The second main aerralahmon is wxhh uhe poss
rigi People are aLtraqred ol




with special features.
(€) size

People magmmad to size in two mainh ways, First, the amount
of rainforest in a particular country was very anmértant ®ho
rating those rainforests. For example, in the small survey

conducted in our fogus groups, rainforests in Brazil were

generally ranked as being the most impeortant, partly beﬁa“$ﬁ‘
of their perceived massive size. By contrast, the small size

of wvanuatu rainforests on a global scale was a major reason
why they were not highly ranked.

Sscondly, size was nol seen as being very important for the
assessment of particular projects. People have hazy concepts

of eize, and the usage of terms such as hectares or tonhes

does not wmean much.  Relstive size data is of more use to

respondents, particularly in helping them to assess threats.

Thus people are interested in details such as the proportion

of remaining vegetaticn, the rates of clearing, and the

percentage of forest covered by a specific conservation

project.

Although people in the focus groups did not respond strongly
to gquestions about the size of particular conservation
prajeans, it may be important information for another reason,

Size is an important proxy for value for wmoney. 1f people
ware comparing conservation prejects across several countries,
the area of the project in guestion may indicate to people the
purchasing power of their donation. Thus although physical
size of individual projects may not be a burning issue, the
information way indicate to people the effectiveness of
potential donations.

4.0 The Choice Modelling Process

Two choice wodelling surveys were performed in Brisbane during
1995 by REABRK Research. Both surveys involved; the ra dom
selection of & house, a front door 1ntr¢du tion ang
explanation, and then a subsequent visit to pick up
completed form. Respondents completed the surveys at - their
own pace. Pretests were carried out before the first gurvey
to check thst the scenarios presen*ed were understandable ;
comprehensive. Very high response rates were reported from
the surveys, with 100% and 99% of respondents in the two
surveys returning completed forms.

Both surveys followed the same structure; a se
attitudes and bahav;oux, a section on ¢ oice modal“,ng*
and a final section of socio-demograph
surveys were identical apart from the ©
The first section began by aski g pe@ :
a range of general envi ‘
attitudes and behavious
goods {such as phosphate '

‘section of the survey had thlee main
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remind respondents apout the wide range of environm
igsues, their weekly expenditure patterns, and the diff
ways of supporting envirvenmental causes. The second puy
was to familiarise respondents with the style of the ol

modelling exercise in the second section of the paper.

third purpose was to collect information on attitudes
hehaviour of respondents.

Firgh Survey

The fivst survey assumed a ptrictly additive model and used an
orthogenal main effects design to sample possible scepnarios.
The location attribute was varied across eight locations,
while the other atrributes each wvaried across four levels.
Thig meant that the factorial of possible profiles was a four
e the sixth by an eight to the first - 32,512 possible
combinations. 108 profiles were gelected from this factorial
to make up 64 cholce soets. These choice sebts were then
divided into four blacks to form four different versions of
the survey. This presented each respondent with sixteen sets
of suenaries, and so reduced the guestionnaire to g realistic
etk .

Bach choice set contained three options, stenario A, scenario
B, and a common opt out choice., For this survey, the common
option was "would not support either of the above options".
185 resgpondents were sampled, and a 100% response rate was
recorded. A sawple of & choice set used in the survey is
given in Appendiz 1.

Results for this survey are presented in Appendix 3 and
several points are worth noting. First, the results generally
mateh the cutcomes of the focus group exercises, For example,
the Australian and South America locations received the
highest coefficients within the locaticn attribute. Saﬁand.
the coefficients for each attribute {(other than Lo '
generally increase with each level. Third, signifiecant -
statistics are xapmraed for most maaffiaxamﬁs. Thus the model
ﬁﬁatdﬂﬁ estimated from the results is a reasonably gocd it to
the data.

However, the high coefficient values for Australian lmcauions‘
also raise the possibility of bias in the results. Thes 1
waliam  ie,

values suggest that many people chose Aust
ahead of other locations. Yet many « :
presented did not include an Australian loaat&@n‘ This rai és
the possibility that if more Australian logations had been
presented, they would have been chosen,

As well, although the coefficients ﬁcx each a
than location) ~genezally inere '

large‘dagrée of Varxabi¢iny‘1n'a,®aces.
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The results were cross tabulated to the demographic daua and
chi sguare analysis performed to check if only a pa foular
group was defaulting to choose Australian locations,
strong heterogeneity vesults were found, although the
sample size wmakes it diffieult to identify inte
ageurately. This suggests that variability in choices (the
large standard error terms) is attributable to the whole
sample rather than a particular demographic sub-sample., The
implication of these factors is that the purely additive
functional form used is not appropriate, and that a better
gpecified model would be more significant,

5.2 The

Quteomes from the focus groups and the results from the first
survey suggested that location is  the most ﬁmgnlﬁmaant
attribute. Asg well, the {ocug group sessions had indicated
that location was the attribute most likely teo interact with

other attributes. For example, there is likely to be some
interactions between the location and potential to visit
attributes. Te  be able to  explore these potenbial

interactions, it was necessary to capture the extent of demand
for mach location,

The second survey was designed specifically to concentrate on
location and how it contributed to the utility of respondents.
This survey was designed Lo offer respondents a choice of each
location in each set. The aesian uged remained as a simply
additive "orthogonal main effects* mcdel, but in this case was
more specifically d@signmd to test for ITA violatiomns, Two
latin square alogarithyms were used to ensure  that the
variations between attributes were symmetrical. Hmwavex, to
meet the implicit design reguirem-nts the number of locations
were reduced to six, and the number of levels for each of the
other attributes were reduiced from four to three. The
locations dropped were Africa and QLD/NSW border. Por the
other attributes, one of the central levels was dropped, so
that the range for each attribute remained the same.

These changes had the effect of making the scenarios a little
iess complex for respondents, However, a choice set for each
respondent now consisted of six scenarios (one for each
location) as well as the standard "no choice" option, To
reduce the demands on respondents, the number of sets
prasenc@d, to each respondent was reduced from eighteen to
nine. The size of the factorial of possible profiles is three
to the sixth by six to the first or 4374 profiles. We used 81
sets of profiles, blocked into nine vers‘ans of nine aeta
gach. Because there were six profiles ln 1 of
486 profiles were drawn from the full | :
gives a sample of a choice set for this survey.

;“!

This second survey was pi
B: sbana in Navambar 1995,
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company for each version varied from ten to thirteen.

Regults for the second survey are mmmmad in  Appendis
‘they are more satisfactory than the results to i
survey because the standard ervor terms are much lower (and
the t-sktatisticos slightly higher) . There is little CDV mlﬁi‘
change in the results, apart from BAustralia becoming nore
stgnificant in terms of location, and area becoming a less
significant attribute.

6,0 E;xstz;;:vago&yt;i@h of Results

“The multinominal legit function essentially caleulates tzhm
logarithm of probabilities that a particular choice will be
made {(Pindyck and Rubinfeld 1981), The general form of the
model is given by:

Dol
msrwﬁm

]
(yu}w =Bt a2,

where x refers to the ativibutes used, j indexes the cholces
{or alternatives!), and &t indexes ths obgervation (o
individual) (Greene, 199%),

One possible restatement of a discrete choice model is the
form: :

o
Prob] ehinige 3 | = wmm, = 0,1, .
a Q}}i’ 3

whare the 2's represent the am:*:abutea mﬁ tm ;ﬂ”*’ :
(Pindyeck and Rubinfeld 1981). Using 1
rvesults of the first survey (Appendix 3) can b@ ax]
the form:

+1.49 4 ~.162 VAN 4 .739 FNQ + .558 QLD/NSW 4 -.165 PNG +

.118 SAMER + -.162 AFR + ~,600 THAT 4+ ~-,326 INDON + .14

.535 EXTREMERARE + -.202 NOVISITS 4 ~.001 ALLOWVISITS +

+192 VISITSPOSS + .011 EASYVISIT #+ -.652 LOCALWORSE #
-.021 NOLOCAL + .250 LOCALSTAY + .424
.157 SPEC
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Because resulte ave expressed in a probabilivy Format, the
coelficients reported ave relative to the other coelfficients
for each attriiute. Thug the coefficients for location sum to
one, as do the coefliicients for the other discrete choice

attributes of vavity, visits, loecals and special Cfeatures.

Area and price, as continuous variables, are simply reported
as a single confficient.

The coefficients reported relate to the probability that a
particular choice will be made rather than to the utilitvy
vontributed by each attribute. Yol urilicy is ﬁ:rmmhﬁy
related to these coeffivients; the higher the utility
particular attyibute level, the highey the copbtributi
succeasful choice. An eatimate of the dellar walup of the
contribution made Lo utility by each atbtvibute can be wade by
taking the ratio between the particular aviribute cosffiicients
and the price coefficient, ‘

These results mean that it is possible to eglimate the utilivy
of any seepayic that can be formed from a combination of the
attributes and levels used., The scenarios are not limived to
the ones used in a choice modelling exercise. Take for
example the two {ollowing hypothetical scenarios:

Scenario 1 Brenario 2

10,000 hectares in Vanuatu 10,000 hectares in Pay North QLD

~ fairly rave - gXtremely rare

- vigits possible - gagy to visit

- locals better off - no locals affected ;

« no special features - special landscapes and plants

and animalsg

Using the results of the first model estimated (see Appendix
3}, the sum of the relevant coefficients divided by Lh& price
coefficient is as follows for the Lwo scenarios:

Vapuatu : = {~.161982 + L147862x3 o+ 10B0O86 &+ LLBR2028 4
LA424130 + -, 3B4A621)/-,1492839

Far North Qld: -{.738807 + ,147962%3 + .535415 + ,011246 +
-, 0216819 4+ ,241655)/+,192839

= & 10.10

Using the results of the second model estimated (see Ap
4}, the sum of the relevant coefficients divided by uh‘ pri
coafificient is as follows for the two sgenarios:

Vanuatu : o= {~,18698 % L 0E3486%x3 + .0
: ,a9735$ 4 -, 1087 5}/*}229139

= $ 3 .’78
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Far North Qld: -~{1.47880 + ,083486x3 + 5500159 « 043621
130999 ¢+ L 126017)/-.220139

g

= § 10,12

These examples show how the cholce wodelling results may ba
extrapolated to estimate the utility ol specific seeparios.
However, caution must be exercised in such extrapolation for
two main reasons, First, bias may arise 1t an inagcurate form
of the model has been estimated. For example, both of these
models ave additive and do not capture interactlions.  The pext
gection reports on further tests regavding model accouragy.
Second, the results are limited vo the pool of altarnative
choiges that respondents have been faced with. - Some form of
vesting {or scaling) would be nmecegsary  in opder  to
extrapolate results across a population where wmuch wider
choice options are available,

The choice modelling results may alse he used to ~onduct
sensitivity analysis by sstimating WIP amounts for changes
within attributes, For example, the WI'P for a scenaric that
is extremely vrare as compared to a scenaric that is only
fairly rare can be caleulated as the difference in rarity
eoefficients divided by the price coefficvient, Using the
results from the second aurvey, this can be calculated as
follows:

WPP {rarity increage) = - (.5%0 - .050}/-.220
« B 2,27,
7.0 Model Specification

The results from the second choice modelling exercise indicate
a much more accurate estimation of the {log) likelihcod
function that a partienlar choice will be made than was
derived from the first exercise. However, there are two major
indications that a more accurate model form should be sgought.

Pirst, the results from the first exercise (non-linear
variation between levels of pon-lecation attributes) indicated
that some significant interactions between attributes mnay be
present. However, in the second exercise, variation between
levels was much move linear in appearvance. Because the number
of levels for each attribute was reduced for the second
exercise, the explanatory power of variations between levels
is reduced. Thus interactions may be "hidden" because @f the
parsimonious numbey of levels chosen in thig exercise,

IIA tests from the second choice modelling exercise o
this bhypothesis, indicating that th Qﬁi&a& of 4
attributes  was independent, : ) : v

specifications that include indm
aqm and inmmm@ (aua 19
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Second, Lh&we is avidanm@ that the amprﬁbunas are
hierarchal in nature. Results for the second supv
4) show that Australia has a much higher coeffici
overseas countries, and that the standard error terms fo
overseas countries were also higher. These wresults $0gges&
that respondents effectively made two levels of &hmiﬁﬁ. The
first level was to choose between the Australian scenario, the
ne choice scenario, or an overseas scenario. If an overseas
scenario was preferred, then the second level of cholce was to
gelect which, among the five remaining options, was preferred.

If the choice process ‘s nested, then an inappropriate model
specification has been used, This is because, of the three
fivst level chuices offered, only overssas rainforests has
furthey choices nested undey it, To explore the nesting
hypothesis, a further choice modelling exevcise will need to
offer respondents cheices under each of the thyree hierarchal
pptions.

8.0 Demoggraphic Results

Crogs tabulation of results to demographic data produced some

significant relationships. The heterogeneity of the results

increagsed from the first survey to the second survey, which
confirmed the importance of location as an attribute,

However, overall heterogeneity resulting from demographic

factors was generally low in both surveys.

Generally it is possible to say that males, people aged
between 20 and 50 yeayrs, higher income people, and members of
environmental groups are more likely to support preservation
cholces. As well, females, people aged over 50, lower income
(85000 to $30,000), housewives and people assocliated with the
nﬁmmar industry are less likely to support preservation
choices. ‘

¥

Some attitudinal and behavioural data were also significantly
correlated to the choice modelling data. Respondents who.
habitually bought environmentally f£riendly goods (such asg
phosphate free laundry detergent and free range eggs) were
more likely to support preservation .options., &As well, people
who had visited overseas rainforests were generally more
inclined to support preservation options than people who had.
ng;t: L]

However, the attitudinal data do provide one note of caution.
While the majority of respondents indicated they preferred Lo
buy environmentally friendly goods at a premium over nom
goods, a large majority also indicated that they '
to buy an environmentally friendly good
laundry detergent) rather than donate mon
rainforest in another count: Solo

suggests that many people
causes close to home and of st
the choice modelling sets focused ex vely
preservation rather than the wider sam ®£
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choices, some potential for framing and scoping bias still
exiats, A nested logit process may more accurately wodel the
way that peaple form prefervences for vainforest conservabLion.

9.0 Conclupion

We have reported here on a novel application of a developing
non-market valuat ion technigque: the use of choice wmodelling Lo
est imate demand by Australians for rainforest conservation in
averasas countries. There are four general conclusiops that
can be drawn from our results. : ,

The first i that we have demonstrated how the chojce
modelling process can be applied to envirenmental wvaluabtion
imsues, and how 1t ie an iterative process with complex design
and analytical atages,

The second is that we have demonstrated how it is posgsible to
derive values for geods that are distant amnd poorly understood

by people. These are items  that  people have general
preferences  for, 51984 16t enough  informat ion  for more
traditienal valuation technigues to be applied. Our work

shows how values can be deprived for goods that are not well
defined »r familiar to peaple, but for which the cwnulative
weight of preferences is significant . Choice modelling is the
A ter ampessing  a  range  of  issues  with  these
racterist (om. Internat tanal  preferences  for whale
preservat ion or poliution restrietion are two examples.

In this paper we have shown how it is pogaible to derive
eat imates of wvalue for rainforests in Vanuatu,  Because Leslts
indivate that the model we have specified is pot fully
gocurate, the  estimates  of  wvalue are only indicative,
However, with further iterations of the choice moedelling
process, it should be possible to provide "real" outecomes Lo
the eatimation proress.

The third conclusion follows from the second., By pushing tub
the frontiers to enviropnmental valuation, economics can be
shown “o he of relevance in areas where envirenmentalists
areucs that ethica’ and morsl rules should apply.  Choice
model? ing demonstrates how people make tradeoffs in areas of
athical importance, such as rainforest preservation. Because
it de-emphagisps price, choler modelling is an \apfrmpwiﬁne
technique Lo use in many coges where people have difficulty in
styucturing prefer noes between a particular good (sometines
with ethical or wora. conpotabtions) and inoomne. ‘

the fourth conciusion is that we show how the preferehces of
mstralians for rainforest congevvation can be di jated
according to essential characte : [ :

relative welghting that Australia 10
chavacteristice, and enables pesearchers te pre
by Australians for the preservakion of QFQQ&
areas., As well, we have demonsgtrabed
seppitive  to changed levels of & it

T
hald  for
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gensitivity estimates can be generated (rom cholce wedelling
results,
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APPENDIX 1

Sample Choice Modelling set from first survey

In an introductory statement, respondents were told that we
had selected several rainforests from around the world that
would be lost within the next two years unless money was Ffound
to conserve them. In the folliowing scenaric sets, we had
"gorambled" the characteristics of those rainforests in order
to offer people a lot of choices. 1In this way, we could work
out which characteristics made rainforests important to
conserve. Respondents were asked to treat each choice as an
independent event.

Scenario 1 Bcenario 2
500 hectaress in sy North Queensland 16,000 in Papua New Guinea
axtremely rare - fairly rare

- easy to visit, full facilities - difficult to visit, poaf
facilities

- no locals affected - locals will be better off

- special plante and animals - special landscapes

- 550 donation required -~ $10 donation required

Please indicate your preferred choice:

Scenario 1
Scenario 2

I would not support either scenario
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Samnnle Choice Modelling sel from survey 2.

Respondents were given the same introductory information as in

the first

SUrvey.

Scenarie 1

100 heetares in Vanuatu

extremsly rare
eagy to vieit, full {acrilities
loecals will be better wff

Cont ppecial {eatares

550 donation reguired

Scenario 3

o
1a,

G hectaresn in PNG

net rare at alil

diffieult to visit, pooy

locals will be warse cff

gpecial landscapes and piants and
animals

§% donation required

farilities

Scenario 5

1.

000 hectares in Thailand

axt renely rare

eagy to vigit

locala will be better off
no special features
£%0 donation required

Sdenario 2

1,000 hectarves in Par North QLD
nol rare at all

- no vigits allowed

- po locals alfected

- specvial landscapes

© 10 donation reguired

Swenario 4

100 hectares in South America

fairiy rare

no vigitg allowed

no locals affecred

ne apecial featuroes

- $10 donation reguired

Scenarxio 6
10,000 hectares in Indonesia

« extremaely roare

- no visits allowed

- loeals will be worse off
apecial landgcapes ‘
§5% donation reguired

Please indicate your preferred choice;

Scenario 1

Scenario 2

Scenario 3

Scenario

Scenario &

Scenario 6

I would not support any scenario
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Multinominal L

VARIABLE
PRTERCSTY

LOUATTONS
VANDATY
FAR RORTH QLD
LD/ RBW RORDER
PAPLEA NEW SUINBEA
BOUTH AMERICA
AFPRICH
THRITAND
INBIORES LA

ARER
LAREA

RARITY
HOT RARE AT ALL
SUMEWHAT RARE
FRIRLY HARE
BXTREMELY RARE

VISITR
MO VISITS ALLOWED
VIBTTS ALLOWED
VISTTE POSSIBRLE
BASY TO VIsIT

LOCALR
LOUALE WORBE OFF
N LOCALE AFPECTED
LODALE QAN BTAY
LOTALS BETTER OFF

SPECTIAL FERTURES
HO SDPECIAL FEATURES
BPECIAL LANUBSUARPESR
SPECIAL PLANTE AND
AN IMALS
SPECIAL LANDSUAPES AND
PLANTS AN AMIMALE

PRIDE
LPRICE

STATISTIVS
- LIEERGS .
LBETAY .

SEULENY - LB Y

RHOSBO
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CORFETOTENT

T4 9RA9E 01

CARY BB DG
FIRBOTE
SUBOGER 00
THhSI3EE OO0
T8RS E 0D
PR ]
GUROGELE L DO

LIRAD TR0

3T IF 0D

B8

Ve

RS ORG
bortg b

JORI40

S 0011450
CPaEOgY
i leae

EL MR R TN
S LB RRLY

e AT
CL B
C L ABAGZY
GLIGORY
L1%6569
CERLELS
B 813 : K 2]
~GDT .49
~264 .15
GBG . A8
Behig

STD BRROR T
CZ AR RSE00 6. 3H06
COROBETE - 61 -1, 6512
1401 8B+ 00 701087
L0485 R 00 LS 8. 1.1
INGRIGKAON 2L RABY
TOHO4 TR 00 1. 0863
CYRIRINEL 0D -4 BB1S
T2 6E M 4. 1448
“3.6213
2ABLGHE O B.RIH8
AETERRBE T oR24A3
O6E5H 3375 =1, 9480
CODERG GG 1, 5360
#4363
LTOHEBSE 3L BSLT
RITAIR T8 - 0373
pIGIRGR R.7310
3T
[Ea SR TA 8L 4531
OnA2467 s AYTY
DERTRRL 4.1087
4., 68148
BEES9 34 B G073
[k -, 2036
OETGHER 2.3142
3.4967
DA3BTI0 AL ALES
D.F. 22
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APPENDIX 4

Variable Coefficient gtd Brror T
Locat fons
Vanuatn -, 1BE9N0 0703299 ~2.6582
Far Ne:«h QLD 1.47880 L4 1086 33,5262
PNG -, 314573 0738960 ~4 ., 2570
South America - .134416 ABR3IIBY ~1.9669
Thailand - 410%80 LUTH0970 -5, 3855
Indonesia - 432281 ~19, 2486
Area
Lagarea LR I4N 86 LO12%4776 9, 2604
Rarity ‘
Not rvare at all L HO04006 LOGABBARY -12,8187
Fairly rare L 0503901 .0413381 1.2192
Extremely vare 5500159 11,5998
Visits
Wo visits ~ L 163558 0420350 -3 .8910
Visits possible 118937 0405038 2.9612
Basy to vigit .043621 L9298
Locals
Locdls worge off - 366360 L 0441072 ~8.3061
No locals - 130999 0429757 -3.0482
Locals better off 497349 11,3543
Special ‘
Ne special -, 1057886 .0431886 -2.4494
Special land -.019231 L0416975 ~. 4612
Special land and
plants & animals 128017 2.9106
Price ,
Logprice - 220139 0288974 ~7.6179
Statistics
Lizero) -1957.96
Le{beta) -1231.10
~2{L10) ~-L{8)Y) 1453. 72 DP: 15
RHOSQ: +37123

Adjusted RHOSQ 363857






