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The effects of current income and expected change in future

income on stated preferencesfor environmental improvements

Abstract

We formulate and test the hypothesis that expectstiegarding changes in future income
influences the WTP for environmental goods. Foruaibn of environmental goods in

forests and other habitats in Denmark, we find thath current income and expected
changes in future income are significant deternmtsm#or preferences. The effect of income
on WTP seems to be caused by changes in preferémrcesvironmental attributes rather

than by marginal utility of income. The results gagt that to evaluate the distributional
impacts of environmental improvements, researchersd a better measure of expected

future consumption options than current income.

Keywords. Choice Experiment, income sensitivity of WTP, eomimental valuation,

wildlife, recreational access, forests, wetlanddds.
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The effects of current income and expected change in future

income on stated preferencesfor environmental improvements

1. Introduction

It is widely believed that people’s emphasis oniemmental goods and services increase
with increasing income, and should be reflectedrnrincreased marginal willingness to pay
(WTP) for improvements in such goods. Therefor@me sensitivity of WTP-measures has
long been considered an indicator of the validitg aeliability (Mitchell and Carson 1989)
of stated preference studies, as it may indicatethndr respondents take the budget constraint
seriously. However, many studies fail to find sachelationship between WTP and current
income (see Jacobsen and Hanley 2009), and ever Wdhend, the estimated - often small -
sensitivity has caused debate on how sensitive WT® respondent income (Bateman et al.
2002). This is an issue of considerable policy vatee as it has clear implications for
distributional effects of the environmental polgig-lores and Carson 1997), and distribution
of relative gains or losses across income classes ¢ore concern in everyday politics.
Because of the fact that environmental goods atenofuantity rationed, the income
sensitivity of WTP for environmental goods may takea range of values. Arguments have
been given for WTP for the environmental goods ¢opbogressively distributed, i.e. the
income elasticity of WTP is larger than one. Butrenoften WTP seems to be regressively
distributed (Broberg 2010; Kristrom and Riera 1998)plying that WTP increases less than

proportional to income.

In this paper, we investigate the hypothesis thatrixed evidence may be a result of the

commonly applied measure of income, being curreome, is not fully adequate;
2
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specifically that it ignores the role of expectdthieges in future income for respondents.
Economic theory suggests that current income mayahless than perfect measure of
consumption options. The general life cycle incamypothesis (Modigliani 1949) and the
permanent income hypothesis (Friedman 1957) bajgesi that we may expect respondents
to take their wealth and future income into accowhien answering hypothetical WTP
questions. Often the payment vehicle used suggfestayments will continue either for a
specified number of years (Amigues et al. 2002)epermanent in recurrence (Jacobsen et
al. 2011). Such framing makes it likely that respemts include more than current income in
their considerations of future consumption postied and WTP than in cases where once-
and-for-all payments are asked for. In additioryimmmental goods often have a very long
time provision perspective, especially for non-wsdues such as existence and bequest

values. Thus, not only the payment but also thelg@s a long time perspective.

In choice experiments (CE) the marginal WTP measureeach attribute is derived as the
ratio of the attribute parameter to the price P@da Thus, when estimating how income
affect WTP two ways must be considered: The effectid be through the price parameter,
which is the expected effect on the marginal ytibf income (e.g. Brown et al. 1999); or
through a systematic change in preferences fodiffierent environmental attributes across
income groups. These considerations lead to the mgaotheses tested in this paper, namely
that respondents’ expectations regarding changefuture income, relative to current
income, matter for their preferences for the envimental attributes and hence for WTP, and

furthermore also matter for their marginal utildymoney and hence for WTP.

To investigate if WTP, or more broadly stated prefiees, is sensitive not only to current

income but also to expected changes in future iegowe collected a simple piece of
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information: In addition to asking respondents dbiheir current household income, we
asked them to indicate if they think their futureubehold income would be lower than,

similar to or higher than their current income.

2 Theory and evidence

2.1 The income sensitivity of WTP estimates

As pointed out by Kristrom and Riera (1996), it ssmetimes casually argued that
environmental quality is a luxury good, with ananee elasticity of demand larger than one.
This implies that demand for environmental goods,. @rganic produce, should grow
disproportionately fast as incomes rise. Addrestiiegvalue of non-marketed environmental
goods, this aspect of income effects does notlasneasily. Kristrom and Riera (1996) note
that because changes in environmental quality tende public goods and, from the
perspective of the individual, come in rationedmjitees so the quantity provided cannot be
chosen individually, one cannot derive an analogmeasure. Hence, they define and
investigate instead the income elasticity of WTR é&mvironmental improvements, an
approach also used by later studies (Flores ando@&997; Hokby and Soéderqvist 2003).

Specifically, they define=WTP(y)/y wherey is income of the individual, and stress that

whens is regressed on inconye(and a constant) a significantly positive paramételies

an income elasticity ofVTP larger than one. For non-use values derived frablip goods,

this framework seems particularly compelling, bisbause-based recreational values limited
by, e.g. access rights, cannot be freely variedten demand side. The environmental
improvements in many valuation studies, includifte tpresent, largely have these
characteristics. It should be noted, however, thatcharacteristics of environmental goods,
in particular the aspect of quantity rationing, lynfhat even if they are luxury goods, it does

not follow that income elasticity of WTP will bergger than one (Flores and Carson 1997).



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Nevertheless, due to the distributional issue, ittome sensitivity of WTP of course

remains an interesting policy question and focusnopirical research.

Turning to the empirical WTP, Kristrom and Riera996) and later also Hokby and
Sodergvist (2003) and Broberg (2010) question tHiegation that environmental
improvements should be considered as luxury goadd, indeed they all find regressive

distributions.

More widely, it is commonplace in stated preferestalies to test whether WTP or choice
patterns are sensitive to respondents’ currentnigcoEvidence is mixed regardless of
whether there is corrected for other factors. Tention a few, examples of studies finding
significant income parameters include Riera e{2008), Bandera and Tisdell (2004), and
Sattout et al. (2007), whereas insignificant partansewere reported by e.g. Holmes et al.
(2004). In a meta-analysis Schlapfer et al. (2d06nd that 63% of the studies reporting
income effects found them to be positive. In anotmeta-analysis Jacobsen and Hanley
(2009) found that in 39% of the observations, ineasas a significant explanatory factor for
WTP, whilst 27% reported insignificant effects. kowy at the data behind the Jacobsen and
Hanley (2009) study, 52% of the studies using atone payment had significant income
effects whereas this was only the case for 38%hefstudies with repeated payment. This
indicates that insignificant income effects mayntare likely for one-time payments. All the
other studies mentioned here use repeated payméhtyarying time horizon and there is
no clear relationship between income effect andr@t period. This is to expect given that

current income is a good measure of current consampossibilities.
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While income effects may be expected when thetglidi pay is constrained by income, as
in WTP studies, this is not so for willingness twept (WTA) (Brown et al. 1999). Indeed,
Grutters et al. (2008) found that the cost coedfitiin a CE was significantly higher in the
WTP-format than in the WTA-format, but the dispariietween WTP and WTA did not
differ across income groups. In the present stody of the attributes was a reduction in
recreational access, and thus implicitly a WTA-nie@svas obtained, which may then react

differently to income variation.

Broberg (2010) studied the income effect on comtimgraluation (CV) results and applied
various specifications of income, e.g. personalhaisehold income. He argued that better
measures of respondents’ disposable income arddalt. By people’s consumption pattern
they can affect net and disposable income in thg lun (e.g. tax deductions due to debt,
mortgage, etc.), so while disposable income mayanédr a one-time payment, we suggest
that the reason for the mixed evidence of inconfectd, in particular for perpetual or long-
term annual payments, may be that current incoaugrdless of whether gross or net is an
imprecise measure of the respondents’ consumpftiores. Based on the life cycle income
hypothesis and the permanent income hypothesisouddvexpect it to be present regardless
of the time horizon of the payment. To our knowledthis is the first study to address the
question empirically, and we do that with a studyng perpetual payments. Furthermore,
apart from Grutters et al. (2008), all the abovwadi&s analysed income effects in a CV
context, whereas our use of the CE method bettewslus to see if income effects on

preferences vary across attributes.

One may argue that there is no theoretical argurieergxpecting income changes to drive

preferences changes as such. Changes in lifestytgal context and network, education,
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profession, etc., which correlate with income, seware likely actual drivers of preference
changes. While that may be true, income effectsaanerof great policy interest due to their

role in the discussion of distributional effectsemivironmental policy.

2.2 Why expectations of future income may matter

The general economic literature on consumption,inggy and income, suggests that
consumption propensities are rarely dependent @mlgurrent income levels. This literature
takes its theoretical starting points in Modiglianj1949) hypothesis of life cycle income
being important to the consumption and saving d@tssof individuals, and in Friedman’s
(1957) permanent income hypothesis. When put fawdorese hypotheses were tested and
disputed (Houthakker 1958a,b; Eisner 1958; Friedt@b8; Modigliani and Ando 1963).
Since then, this framework has been extended anhdopseveral more tests (Hall 1978;
Campbell 1987; Gourinchas and Parker 2002, to menéi few), and is now widely
acknowledged as a theoretical cornerstone in utadei®g consumption choices. Both
hypotheses assume that consumers form expectatidhsir ability to consume in the long
run, and then set their current consumption to vitniey think is the appropriate fraction of
their long-run consumption options. Empirical tesi@ve obviously struggled with the
definition of variables capturing consumers’ longrexpectations, and the hypotheses are

still contested on their predictive power.

It seems reasonable that stated WTP for envirormhesdrvices could reflect similar
considerations about long-run consumption optidh®oth current and future income are
considered by respondents, it could explain attlpast of the observed weak or lacking
sensitivity of WTP to income found in the enviromted valuation literature. Current income

is for some groups an especially poor predictdoofj-run consumption options. In the low-
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income brackets, we find young people, e.g. uniyertudents, who have a low current
income but may expect future income to be muchdrighhus, their WTP may be relatively
higher than their current income and wealth wouldgest. Similarly, in the high-income
brackets we may find people who are reaching ragrg age and focusing on adding to their
pension funds. Their WTP may be relatively lowerthheir present high income and wealth

would indicate. Such systematic variations coutteha potential income sensitivity of WTP.

2.3 Specific hypotheses of this study
In the multinomial logit modeWTR, for a change in an attribute,of an alternative can be
derived as the ratio of the estimated choice pritibaparametersfy andgp, the latter being

the parameter of the price variable (Train, 2003):

By
WTR = - 1
X IBP ( )

If we want to incorporate income variables diredtiythe estimation of WTP, and hence the
implicit utility functions underlying the choice gbability function, we see that income may
affect WTP in more than one way. Firstly, as pesplacome grows, we expect their
marginal utility of income to decrease, which ig tiypical interpretation ofp. Thus, we
may estimate different marginal utility of incomarameters for different income grougs,

e.g. af, = G- +ye,, Wherey, is the coefficient of a variable describing théc@rvariable

and a measure of current income. We expected sede®/ TP for a discrete change in the
environmental good as income increases. Furthernifotke income effect otWTR; only
occurs throughpp, then the relative effect would be the same fdora#tributes of the
environmental improvement. In order to distinguslch possible effects, we worked in
preference space rather than in WTP-space (see dindi Weeks (2005) for a description of

WTP-space).
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The second possibility is that people’s prefererfoeghe various environmentaltributes
vary systematically across income levels, as manjakfactors (education, social class, etc.)
vary systematically with income. Such variation Idobe captured using the paramefer

and estimated, e.g. B, = B, + A,,, wherely, is the coefficient of an interaction term

involving the level of attribut& and the current income groap

Both these pathways should ideally be investigabediltaneously, but this proved infeasible
due to multicollinearity and the large number ofiahles in the present case. Instead we

used the above observations to formulate two hygsaté

Hypothesis 1: Expectations of changes in futurenme matter for marginal utility of income
and hence WTP

To test this, we estimate a model where the chmacameter for price is modelled as:

ﬁsz =:BP+yPZ+¢Pf (2)

wheregps is the coefficient of an interaction term invalgithe priceP and the stated
expectation concerning change in future incom&€he remaining parameters are as above.
Under the null of no effect of change in futureanee, an insignificant parametgs; implies
rejection of Hypothesis 1 for preferences. Applyihg coefficiengs,, = 5, + J», in

calculating WTP-estimates and Cl-intervals, we ssfeHypothesis 1 can be supported or

rejected for WTP-measures.

Hypothesis 2: Expectations regarding change in riutincome matter for people’s

preferences for the different environmental atttésuand hence for WTP.
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To test this, we estimate a model where the chmacameter for an attribute is modelled as:

Bt = Bt Ay * ¥y (3)

Hereyys is the coefficient of an interaction term involgithe attributex, and the expectation,

f, concerning change in future income. The remaimagmeters are as above. Under the
hypothesis of no effect of change in future incorme,insignificant parametes; implies
rejection of Hypothesis 2 for preferences. Applyiaguation (2) in calculating WTP-
estimates and Cl-intervals, we assessed if Hyp@tiesan be supported or rejected for

WTP-measures too.

3. Econometric Moddl

The CE method was originally developed for marketigsis (Louviere 2000) and it relies on
McFadden’s (1974) random utility model, where thdity of a good is described as a
function of its attributes, and people choose amoamplex goods by evaluating their
attributes and subject to their budget constraifke random utility model is the base for

estimation and can formally be described as:

U, =V, (yi _tjixj’zi)+£ij (4)

The termUj is thei’th individual’s utility of payingt; out of individual incomey; for the
good described by alternatie V; is the deterministic part of utility depending time

alternatives’ attributes;, and the individual’s characteristis, Here we assume thsfj =

B%; + z'x;j, wherep is a vector of parameters for the attributgsand z' is a vector of

parameters for income level and change in futurerme affecting linearly the preference for

Xij. The term; is the i.i.d. error term, here assumieldGumbel.

10
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Allowing for heterogeneity among respondents, wely@ random parameter approach
taking into account the panel structure of repeatikedices. Here the probability that a

respondent will choose an alternatijeoverk in a set of choicesis:

:J‘ exp(s' X, + 2 X;,)

f(B)dsE , 6
Z:exp(g' Xikn + Zixikn) (ﬁ) ﬁ ( )

ijn

where f(f) is the density function, here assumed normal idiged with mean b and
covariance W, i.€f(f) = @(f|b,W). We apply this model to test our hypotheses fdated in

Section 2.3.

4. Survey design

The survey used a postal questionnaire regardirogsacto nature and initiatives for

improving conditions for wildlife in three wides@@ Danish habitats: forests, open fields,
and along lakes and streams. Along with the queistive, respondents were supplied with
an information sheet describing the current stafusildlife and access. The questionnaire
was designed on the basis of discussions with expemwildlife and tested in focus groups

as well as in individual interviews. The first past the questionnaire concerned the
respondents’ attitude to nature and wildlife andirtthevel of recreational use and wildlife

experiences. This was followed by the CE part, #wedthird and final part of the questions

concerned debriefing and the respondents’ soci@enimncharacteristics

The CE included 2 x 6 choice sets, where respoadeete distributed to two out of three
habitats. Across blocks, the combination and oofi¢iabitats were systematically distributed

to avoid order effects and ensure equal representdEach choice set consisted of three

! A translated version of the questionnaire canlitained from the authors upon request and is atthtdr
review purposes.

11
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alternatives, the first alternative always représgnthe status quo. The content of the CE
was discussed with focus groups and experts andselasted to address several relevant
discussions in the public environmental policy dekst the time, notably recreational access
rights to different private land and if nature gaion efforts should focus on specific target
species and habitats in need or benefit naturenaldtife in general. This resulted in three
attributesincluding:i) initiatives to increase population size of witdliin general,ii)
initiatives to increase population size of endaadewildlife, andiii) various reductions in

access to the habitats for the public in ordentprove living conditions for wildlife.

In Denmark, there is fairly open access to mositabfor ordinary recreational activities
like walking and biking on paths. Therefore, we esprespondents to react with demands of
compensation for reductions in their access to taehi even if explicitly motivated by
concerns for wildlife protection, like moderate wetions during the breeding season. Such
reductions in access are commonly implemented ieciBp localities, and this ads
plausibility to the overall case description. Wepeat preferences for the wildlife attributes
to be non-negative and in particular to be posifmeendangered wildlife (Jacobsen et al

2008, 2012).

Respondents were explained that the annual costssesciring the environmental
improvements would be financed by income taxes, #ng would be affecting the
household’s annual budget for all future relevamtet periods. Similar public actions are
typically not from specific funds and thereforedited through the overall state budget.
While that is made up of numerous tax sources,iiseme tax remains the main tax
component for the household. Furthermore, smallome tax changes are often

implemented in the Danish Parliament, e.g. in i@hato the annual budget law negotiations,

12
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whereas e.g. property taxes are much more rarelyggd. The payment vehicle therefore is

credible for this specific context. The full setatfributes and levels is described in Table 1.

The environmental attributes had each three lesfgisovision and the price attribute had six
levels. A complete factorial design would involv@2lcombinations of alternatives for each
habitat. From this potential set we generated ggdeshere d-efficiency was searched for a
multinomial logit model by the use of a modifieddeeov candidate set search algorithm
(Kuhfeld 2004) and then blocked into groups of sbhe same design was used for the three
habitats, but allocated to respondents by a cytd&ign to even out order and combination
effects. The design included a limited number ofeptally dominating alternatives, e.g.
with no restrictions on access combined with pesigiains for wildlife at no or lower cost

than worse alternatives.

Some respondents received an ‘iconised’ descripsibowing specific species as an example
of general wildlife (cf. Jacobsen et al. 2008) antders a more general description of the
types of species. The order of attributes in th@icghsets was varied, to even out any order
effects. The endangered species used for the qoeaire was DormouseM{scardinus
avellanariusL.) for the forest, Barn owlIT{yto albaScopoli) for the field, and Ottet.(tra
lutra L.) for the lakes and streams. The iconised reptasges of general wildlife were Hare
(Lepus capensid..), Great Crested GrebePddiceps cristatusL.) and Great Spotted
Woodpecker Dendrocopos majoL.). Results from the two versions are merged ia th
following as the slight differences in their desjd not affect our analyses and results here.

[Insert Table 1 about here]

% The ex-ante d-error for this design was 0.003&iuated as a MNL-model with main effects only arithout
the status quo and 0.002726 with status quo. Whelu&ted ex post, the d-error was 0.0003 baseten t
determinant of the variance-covariance matrix fiable 4, and that of Table 5 was 0.0050. When etetlas
a multinomial logit model without any interactioffeets, the ex post d-error was 0.0008.

13
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After completing the CE part of the questionnamrespondents were asked to answer a
number of socio-demographic questions includingr fesent gross household income level
by ticking quantitative brackets in steps of DKK00,000 in the range from below DKK

100,000 to above DKK 900,000. Because people cguate their net taxable income (e.g.

through tax deductions, debt management, asseigebagic.), we found gross income a
better measure of total current and future consiompiptions. This is also in accordance
with the existing literature on the life cycle imoe and permanent income hypothesis.
Respondents were asked to indicate if they expah#dhousehold income before tax in ten
years’ time to be either lower than, equal to ghler than the household’s current income

level.

The mail administered questionnaire was sent tepeesentative sample of 1,800 people in
May 2005, and 862 questionnaires were completedranoned, which equals an overall
response rate of almost 48%. Postal questionnamedrequently used in Denmark. The
response rate of 48% is common for similar stu¢kes. Jacobsen et al. 2008; Jacobsen and
Thorsen 2010). A total of 116 answers dealt witheaternal scope test and are excluded
from the present analysis. The full sample consit§46 respondents answering 8,447

choice questions, as not all respondents comp&té@ choices.

5. Results

The results presented below are based on pooladrdat all habitats. Analyses of data from
each habitat showed similar results, although sohtbe parameters were insignificant due

to fewer observations. No systematic difference s&en across the habitats for the patterns

3€1~DKK75
14
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analysed. For a presentation and discussion ofrihi@ effect results, see Jacobsen et al.

(2012).

To correct for the income difference between singgiilt and two adult household, we
calculated income as per adult member by dividireglater by two. This current household
income per persdrwas modelled both on a semi-continuous scale wiheréncome groups
ranged from (all figures in DKK) O to above 900,00th intervals of 50,000, and in three
groups using group dummy variables: one below ZID(w), one ranging from 200,000 to
299,999 (medium) and one from 300,000 and abogh)hiThese groups were made in order
to have three groups of reasonably equal size.r@tloeip boundaries were tested and results
remain robust to these variations. The median paisacome in Denmark is 250,000. Only
results for the group dummy variables model arentep in the following, as this allows for
possible non-linearity but using the semi-contimi@cale gave similar results. Expected
changes in future income were dummy-coded, usimydummies; on for expecting higher
future income than today and one for expectingvgetoincome than today. In Table 2 we
cross-tabulate the respondent’s according to tleeirrent income group and their
expectations on future income. Compared to the $bapiopulation, the sample is a bit
overrepresented for the middle income group and anderrepresented for the low income

group and slightly for the high income group.

[Insert Table 2 around here]

“ Notice that it is not the same as a personal ircasit tends to even out differences caused byiongehold
member earning more than the other. Householdsmatte than two adults are normally due to homajvi
children above 18 who do not contribute to the bbotd income. We therefore neglect the few casesevih
may not be so.

15
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Respondents that differ in their expectations adinges in future income may differ in

various other manners too. In Table 3 we reporta¥erage of gender, age and education
level across current and expected changes futammea. The results in Table 3 indicate not
surprisingly that age is a significant factor imfhcing expectations about future income: the

younger you are the higher expectations of a fufreme increase.

[Insert Table 3 around here]

If income groups differ in scale we could get bthsesults of the differences, A random
parameter logit model was estimated using the soéiviBiogeme 2.0 (Bierlaire, 2003). No
significant scale difference between income gromphiture income groups were found and

therefore groups are analysed jointly.

Table 4 shows the results of a model includingradion terms between the attributes and
the income measures, where we have excluded thexmezlrrent income group and the
group expecting no changes as references. Becaesaravspecifically interested in the
heterogeneity explained by income, we do not ineludexplained heterogeneity for the
price parameter, Income differences and therebygimar utility of money would be the
main argument for expectations of heterogeneithébeta-parameter for price. For the main
effects of the other variables we do include nolyndilstributed standard deviations. The
parameter for price interaction with current higicame is statistically significant and
positive, whereas the parameter for lower curreabine is not statistically significant from
the middle income group. The parameter for expetbvecer future income than today

interacted with price is not statistically signdi from not expecting a change in income,

16
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whereas the interaction with expectation of highgure income is significantly different
from zero at the 5% level. Estimated parametens firmteractions with the price parameter
are all very small, even when significant, compat@garameter on price and thus have

hardly any influence on WTP.

Looking at environmental preference parametersgteep with high current income does
not differ significantly from the middle currentdome group whereas the low income group
does, being significant at the 10%% level for thklhfe attributes. For the access attributes
which is the only attribute with a utility loss,dite are no differences between current income
groups. The effect of expected changes in futunre interacted with the attribute
representing endangered wildlife and the 50% pdmancrease is significant, whereas
expectation of lower future income does not aff@eferences relative to not expecting a

change in income.

[Insert Table 4 about here]

Turning from preference parameters to the WTP edés) we show in Table 5 WTP for
illustrative combinations of current income and estptions about changes in future income.
Because the interaction terms of current incomé yiice have almost no impact on WTP
(less than 0.2%, cf. Table 4) we show only resultere the parameter values for the
environmental attributes differ significantly. Resglents in the lower current income group
expecting no change in future income have a someVawer WTP, especially for the
attribute representing common wildlife. The growpexcting a higher future income has a
higher WTP on both common and endangered wildlif8imilarly, results from other

combinations can be derived.

[Insert Table 5 about here]
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Some further considerations

Our measure of expectations regarding future inc@rgalitative and we are not able to
derive a ‘future income elasticity of WTP’. Howeye&re could evaluate the current income
elasticity of WTP at attribute level for three tgpef expectations regarding future income.
Based on a main effect model with normal distridutstandard deviation for the
environmental attributes and a lognormal for thegrwe used the mean and standard error
of estimations of the respondent specific postdyaias to obtain mean individual WTP. For
each environmental attribute and price we simuldfe®00 drawsand eliminated the upper
and lower 3,000 draws in order to exclude extrerakies, e.g. caused by a price beta
estimate very close to z8rdNe used these individual WTP marginal estimaasswell as
medians, and the household income data per peaadrfpllow Kristrom and Riera (1996) in

estimatings = a + by (cf. section 2.1). We found that in none of theesawa® significantly

different from zero and hence the data cannot suppe hypothesis that as people’s income
increases, they allocate an increasing share ofittt®@me for environmental goods. Rather,
the results suggest that the proportion is consaarnéast with respect to current income

within each of the future income expectation gréups

® This high amount of removed estimates is dueléwge proportion of the sample looking only litdeprice.
While that may be a general problem, it is onlyabtem for the analysis here if this attribute-rattendance is
related to the income level. We have not found thée the case here.

® Results can be obtained from authors upon request.
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6. Discussion

The literature’s empirical evidence of the inconemsstivity of WTP focuses on current
income, and evidence is mixed. The main contrilbutbthis study is a formulation and test
of the general hypothesis that expectations reggrchhanges in future income will matter for
the preferences and WTP for environmental goodsréfileed the hypothesis to two specific
versions, and distinguish between effects on thegimal utility of income, and income
effects on preferences across attributes. The nmeassed to evaluate future income
expectations is rough — changes in 10 years, asutsemight depend on the measure used.

However, even with this rough measure we find sortexesting results.

6.1 Effects of expected future income

Evaluating Hypothesis 1, that expectations reggrdimnge in future income matter for the
marginal utility of income, we find results incooslve. Respondents expecting a higher
future income have a significantly higher margidsitility of parting with money compared
to the other groups. However, the size of the patams very small compared to the direct
price parameter (-0.0308 compared to -22.) andéendias hardly any effect on WTP. The
group expecting a lower future income showed naoiigant difference for the interaction
with price compared to the omitted group of resmsl expecting no change. These results
imply that Hypothesis 1 cannot be rejected, thotighactual differences on WTP are very

small and not statistically significant.

Turning to Hypothesis 2, i.e. expected future ineommatters for preferences for
environmental attributes, we find a much cleargnai. Respondents expecting a higher
future income have significantly higher preferenfieghe endangered wildlife attributes and

for one of the common wildlife attributes. Thesghar preferences translate into a higher
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WTP for this group of up to 83%. There was no dédfee for the lower income group
relative to the omitted middle group. The resuttply that Hypothesis 2 cannot be rejected
for the non-use attributes. This also implies tigtoring this aspect of income and
consumption choices and omitting expectations db@iru income may lead to omitted
variable bias. The use oriented access attributghnis a utility loss, shows no significant
differences across income expectations. This qooregs neatly to the argument that income

effects should be less pronounced for WTA (sedmetl)

The implications of these findings are importanitst: they suggest that the difficulties in
identifying a significant current income effect maymany valuations studies simply reflect
that current income is a too poor measure of tepaiedents’ perceived consumption options.
Accounting for expectations of future changes mayehan impact of equal size. Secondly,
the results raise the question of which income amsamption possibility measure is to
replace current income if better estimates of ineafiects are to be obtained. The current
study has used a qualitative assessment of expedatbout future income changes, which
respondents could answer with ease, but betteranéd be developed, cf. below.

Finally, the finding here adds needed nuances amahplexity to the analyses of
distributional impacts of various environmental noyements, as we see that effects on
preferences vary across attribute types. We foinadl the more non-use related wildlife
values appear significantly more important for degxpecting a higher future income than

for others.

6.2 Effects of current income
As described in Section 2.3, the effects of curnesbme could, analogous to the two

hypotheses regarding changes in future incometsftecpreferences and WTP, travel in two
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ways. In Table 4, we see the effects of currenbnme on marginal utility of money.
Respondents with high current income have a sianfly lower marginal disutility of the
price parameter, and hence a higher WTP for ther@mwmental improvementceteris

paribus However, again we find the difference to very Brifta0407) compared to the direct
price parameter (-22.1). The lower current incomeug does not differ from the middle

current income group with respect to marginal tytiif income.

For the environmental attributes we see most ngtatble parameters for the wildlife

attributes are significantly lower for the low cemt income group, a relative to the middle
group, where as there is no significant differefuzethe high current income group. As seen
in Table 5, this reduces WTP significantly for tlogver current income group. For access,
there is no significant difference between the lneome group and the middle, or between

the high and the middle.

As opposed to many of the existing studies estirgahcome effects on WTP measures, by
focusing on income effects for the different atitds, we find significant, intuitively
appealing and non-trivial effects of current incoomeseveral attributes of the environmental
improvement in focus. While we on purpose chose&dtk in preference space to allow for a
distinction between an effect of change in attebpteference and a change in marginal
utility of money, we cannot directly address theues of the income elasticity of WTP. But
we evaluated this in a series of additional regoessof individual mean and median WTP
on individual income. We found that these resuléslargely in line with Kristrétm and Riera

(1996), as for all wildlife attributes, the WTP reases less than proportionally with income.
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6.4 Caveats and future work

The effect of expectations on future income mayedeépon the payment period — the longer
the more likely it is to be important. In this syugdle were not able to test this, we only had a
perpetual payment period. However, the reasonimgnbdethe permanent income hypothesis
and the life cycle income hypothesis would sugdkesat it would matter also for a more

limited time period as is used in most valuatiardsss.

One may argue that income in itself does not séenolbvious driver of preference variation.
Indeed many aspects likely underlie variationscome, e.g. education, social back ground,
gender, career stage and many others. While these very well affect preferences, it
remains important to stress that income effect l@rticular policy relevance as a measure
of distribution effects. Furthermore, increasesnocome directly affect peoples’ life style,
leisure opportunities etc., which in turn could sadhem to adopt different preferences and
tastes. While it would indeed be interesting to slodll potential parameters driving
preferences in one single model, our purpose haen b0 evaluate the possible current

income effects along with expectations of futureoime changes.

A clear potential for improvement lies in the measaf income used. Here we have used
current household income, adjusted for possiblglsiadult households, in combination with
an easy to answer question on qualitative expeastbout future incomeClearly, a more
guantitative measure of the expected future inclawe could add new understandings; even
if such measures may be reported with considerahlzertainty. Furthermore, different

reasons underlying expectations could be accounteeé.g. retirement, change in household

" One could question if expectations of increaststne income simply reflect normal drift in nomineages,
i.e. wage inflation. We cannot exclude the posigjbihat some people have understood just thisabuiable 2
shows this is not a widespread problem.
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size, etc. Finally, one may consider uncoveringeotineasures of income, including
disposable income, relative income, e.g. to peard,also to include the effects of net worth

or wealth of the household.

An issue which we have not addressed is the impoetaf the individuals’ time horizon of
consumption, individual discount rates, etc. whare important when discussing future
income and welfare distribution. From a policy pedive these issues would be of

relevance to investigate further.

It is well known that wealth accumulation can, gétgough increasing house prices, greatly
affect consumption patterns (Miles 1992). It isfidiflt for respondents to answer detailed
questions of net worth, e.g. value of property gedision funds less debt, etc., and we
abstained from that in this study. Instead we gitechto approximate wealth by assigning
each respondent a measure corresponding to thagaverealth for the municipality and age
group using data from Statistics Denmark (statistitkken.dk). Effects of this variable on

stated preference patterns were, however, not goimg, and hence obtaining improved

measure of wealth would also be a task for futasearch.

7. Concluding remarks

The empirical evidence regarding the income seitsitiof WTP in the environmental

valuation literature is mixed. We raise the quesiiothe weak evidence may be caused in
part by current income being an imperfect meastirh@® respondent’s assessment of her
future consumption options. We formulate and thetdeneral hypothesis that expectations
regarding future income will matter to the preferem and WTP for environmental goods.

We refined the hypothesis to two specific versiaistinguishing between effects on the

23



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

marginal utility of income, and systematic inconfeeets on preferences across attributes.
We found ample support for the hypotheses. In @adr the differences in preferences for
environmental attributes have a much higher imgzan the difference in marginal utility of

money.

The implications of our findings are significanthdy suggest that to evaluate fully and
accurately the distributional impacts of environtaénmprovements, researchers need to
develop a better measure of income and wealthteftean currently applied in most of the
literature. The results furthermore raise the daesbf which income measure is to
complement current income. This question is noty fekplored in this study, but should

represent a fruitful future research avenue.
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TABLES

Table1 Attributesand levelsin the CE questionnaire

ATTRIBUTE LEVEL
Unrestricted access (status quo)
Reduced access (No access in 25% of all
ACCESS:

Access to habitat

of the specific habitat from April to

November)

No access (No access in 25% of all of the

specific habitat all year)

ENDANGERED:

Increases in population levels of

Threatened with extinction (status quo)

Rare, but not threatened with extinction

an endangered species related to

the habitat

Common

GENERAL WILDLIFE:
Increases in population levels
of general wildlife in the

specific habitat

Population size as of today (status quo)

Population increase by 25%

Population increase by 50%

PRICE:

Annual tax increase

DKK 0 (status quo)

DKK 100

DKK 250

DKK 500

DKK 1,000

DKK 2,000

(DKK 100 equate approx.€ 13)



1 Table2. Distribution of 678 respondentsto current income and change in future income groups

Expected changein future

income
L ower Asnow Higher Total
Stated Low 14% 9% 12% 35%
current Medium 15% 11% 10% 36%
income High 11% 11% 7% 29%
Total 40% 32% 29% 100%



Table 3 Average of gender, age and education level distributed on present and expected income.

Expected Future Income Change

Current Income L evel Lower As now Higher
Average St. error Average St. error Average St. error

Gender (share of men) 0.48 0.50 0.51 0.50 0.47 0.50

Low Age in years 61.77 9.30 58.09 15.07 33.64 14.08
Education level 2.58 1.66 2.22 1.37 2.76 1.70

Gender (share of men) 0.47 0.50 0.41 0.50 0.50 0.50

Medium Age in years 53.62 10.81 45.61 13.29 37.57 8.70
Education level 3.49 1.80 3.59 1.58 3.26 1.55

Gender (share of men) 0.52 0.50 0.45 0.50 0.61 0.49

High Age in years 54.78 9.41 46.20 10.24 38.54 9.18
Education level 4.43 1.49 3.77 1.77 4.21 1.65

Note: Education level ranges from 1 (lowest) tdigliest)



1 Table4. Resultsof arandom parameter logit model, whereincome and expected changein futureincome

2 areinteracted with the attributes. 1000 halton draws wer e used.

Parameter  Std. Err t-value p-value

ASC -0.406 0.0924 -4.40 0.00
Price*100 DKK -22.2 1.21 -18.42 0.00
Red. Access whole year -1.10 0.206 -5.31 0.00
-heterogeneity -1.40 0.102 -13.66 0.00
Red. Access summer -0.564 0.203 -2.78 0.01
-heterogeneity 1.55 0.0929 16.63 0.00
End. Wildlife common 1.26 0.241 5.25 0.00
-heterogeneity 1.96 0.115 17.11 0.00
End. Wildlife rare 1.64 0.219 7.50 0.00
-heterogeneity 1.67 0.101 16.50 0.00
Common wildlife + 25% 1.10 0.201 5.45 0.00
-heterogeneity -1.59 0.0964 -16.48 0.00
Common wildlife + 50% 0.554 0.221 251 0.01
-heterogeneity -1.85 0.0907 -20.44 0.00
High income interacted with
Red. Access whole year 0.0889 0.219 0.41 0.68
Red. Access summer -0.203 0.213 -0.95 0.34
End. Wildlife common 0.0342 0.245 0.14 0.89
End. Wildlife rare 0.0946 0.229 0.41 0.68
Common wildlife + 25%  0.231 0.208 1.11 0.27
Common wildlife + 50%  0.128 0.226 0.56 0.57
Price*100 0.0407 0.0124 3.29 0.00
Low incomeinteracted with
Red. Access whole year 0.263 0.215 1.23 0.22
Red. Access summer -0.221 0.209 -1.05 0.29
End. Wildlife common -0.436 0.240 -1.81 0.07
End. Wildlife rare -0.545 0.228 -2.39 0.02
Common wildlife + 25%  -0.705 0.206 -3.42 0.00
Common wildlife + 50%  -0.700 0.223 -3.14 0.00
Price*100 0.0140 0.0130 1.08 0.28
Higher futureincomeinteracted with
Red. Access whole year -0.143 0.217 -0.66 0.51
Red. Access summer 0.0356 0.214 0.17 0.87
End. Wildlife common 0.533 0.244 2.18 0.03
End. Wildlife rare 0.500 0.229 2.19 0.03
Common wildlife + 25%  0.128 0.207 0.62 0.54
Common wildlife + 50%  0.454 0.226 2.01 0.04



Price*100 -0.0308 0.0123 -2.49 0.01
L ower futureincome intaracted with
Red. Access whole year 0.0571 0.232 0.25 0.81
Red. Access summer 0.0378 0.226 0.17 0.87
End. Wildlife common -0.188 0.263 -0.71 0.48
End. Wildlife rare -0.350 0.243 -1.44 0.15
Common wildlife + 25%  -0.0472 0.222 -0.21 0.83
Common wildlife + 50%  0.0740 0.241 0.31 0.76
Price*100 -0.0205 0.0134 -1.52 0.13
N Choices/respondents 7979/678
LL/ Adj. R2 6228/0.285
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Table5. WTP and 95% confidenceintervalsfor selected groups. Confidence intervals ar e calculated using the Krinsky-Robb method.

Medium current income and no

expected income change

Low current income and no
expected income change

Medium current income and
expects higherincome

WTP Lower Upper WTP Lower Upper WTP Lower Upper
bound 95% bound 95% bound 95% bound 95% bound 95% bound 95%

ASC -183 -262 -103

Red. Access wholeyear  -495 -674 -316

Red. Access summer -252 -434 -70

End. Wildlife common 562 347 776 367 165 569 805 608 1002

End. Wildliferare 739 555 924 496 307 684 960 769 1151

Common wildlife+25% 493 318 669 175 -3 353

Common wildlife+50% 249 60 438 -66 -250 119 456 276 637




