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Stated preference valuation surveys often ask respondents for periodical payments, sometimes for the remaining
life of the individuals. Questionnaires do not usually specify whether those payments would vary according
to inflation. This may be less important in low-inflation economies, but results could differ significantly in
high-inflation countries. A contingent choice exercise was conducted to explore the severity of this effect in Ar-
gentina. The empirical application focused on an anthropogenic-pressure mitigation program for the basins of
the Mendoza region. A comparison of willingness-to-pay results from a scenario where annual payments were
to be increased according to inflationwith another of fixed annuities, found inflation to be significantly influential
on respondents' stated values. Furthermore, a test on the robustness of the estimated values found results to be
consistent with prior expectations.
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1. Introduction

Over the last decades, stated preference valuation methods have
experienced a generalized growing interest, including an increasing
number of applications in developing economies (Carson, 2011, and
for some examples in Argentina, Agüero et al., 2005; Lacaze, 2009;
Saidón, 2012; Farreras et al., 2016). They are used to estimate the
value of a wide range of non-market goods in terms of maximum
Willingness-To-Pay (WTP). Typically, a questionnaire describing the
provision of the good in exchange for a payment is administered to a
sample of the relevant population. The elicitation question can take dif-
ferent forms, depending on the specific method. Contingent choice is
one of the extensively applied variants (Hensher et al., 2005). Typically,
the elicitation question asks to select the preferred alternative out of a
choice set, each alternative being defined by a given level of provision
of one or several goods, and a payment amount.

Sometimes, the valuation exercise demands a certain periodical pay-
ment (annuity) over a given span of time, or for life (Hanemann et al.,
1991; Kahneman and Knestsch, 1992; Willis and Garrod, 1998;
Johnston et al., 1999). It is assumed that respondents would be more
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prompt to commit to the requested cost if the questionnaire expresses
the annuities in nominal terms (e.g., p monetary units each time, re-
gardless of inflation), compared to stating payments in real terms
(e.g., pmonetary units each time, to be adjusted according to inflation).
In the former case, the estimatedWTP result ought to be higher in a pos-
itive inflation environment. However, when annuities are used and the
questionnaire does not indicate whether values are nominal or real, re-
spondents are left with their own interpretation. In that case, individ-
uals may reasonably take their own personal experience, or some
other aspect, as a cue. Consequently, the researcher may not know the
setting respondents had in mind when stating their valuation choices.
In dealing with this uncertainty, some studies (e.g., Chilton et al.,
2004; or Desaigues et al., 2011) treat annuity payments as real values,
while others (for example, Unsworth and Bishop, 1994; Kinnell et al.,
2002) interpret payments as nominal. However, most studies with an-
nuities seem to obviate the inflation issue.

In order to explore this problem, a contingent choice valuation
exercise was conducted to estimate the social welfare change due to
the effects of possible anthropogenic-pressures over the next 10 years
on the basins located in the western part of Argentina, this country fac-
ing relatively high inflation rates at the time of the study, in 2013, above
20% per year. A closer look at themacro-economic context of Argentina
reveals that inflation has historically been a matter of concern for the
population, also in recent times. In themid-1970s, after different unsuc-
cessful stabilization policies, the twelve-month inflation reached 347%.
The 1980s was the worst decade in terms of price increases, reaching
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an unprecedented 4900% in 1989, followed by 1300% in 1990. In the
early 2000s, after the sovereign default, inflation soared to 40% in
2002. It entered a rising path again in 2007, reaching 25.6% in 2012
and 28.7% in 2013, with an average annual inflation rate of 20% over
the last 10 years.

The rest of the paper is organized as follows. Section 2 presents the
materials and methods which includes the case study, the contingent
choice method, the empirical application, and the hypotheses tests.
Section 3 reports the main results and tests undertaken. Finally,
Section 4 discusses the findings and draws the main conclusions.

2. Materials and Methods

2.1. Case Study

The valuation exercise dealswith an environmental improvement in
an area neighboring the agglomeration of GranMendoza, inwestern Ar-
gentina, on the eastern slopes of the Andes Precordillera (Fig. 1). Several
watersheds run through this web of arid and semi-arid piedmont land-
scapes, providing several provisioning, regulatory, and cultural services.
However, strong anthropogenic pressures on the basins west of Gran
Mendoza threaten someof the services they provide to society. In recent
decades, population growth and urban expansion have generated sig-
nificant changes in the dynamics of the piedmont-city ecotone, which
has contributed to the degradation of the services generated in the wa-
tersheds that integrate the alluvial area of Gran Mendoza (Vich et al.,
2005; Salomón, 2009; Grunwaldt et al., 2010).

The vegetation of the region is composed of larrea divaricata commu-
nity in 11.9%, artemisia mendozana community in 17.7%, larrea cuneifolia
community in 9.6%, and zuccagnia punctata community in 60.8%
(Martínez and Dalmasso, 1992; Martínez, 2010).

The progressive reduction of vegetation cover diminishes the infil-
tration of water into the soil and increases surface runoff (Vich et al.,
1993). Furthermore, the natural drainage system to evacuate water ex-
cesses suffers alterations (Vich et al., 2007). All together leads to soil
erosion, downstream sedimentation, and a further deterioration of the
hydrological characteristics of the soil (Vich et al., 2004). The hydrolog-
ical cycle alteration increases the threat of debrisflowandflashfloods in
these alluvial fan environments,which places society at risk during brief
spells of heavy rainfall (Vich et al., 1993; Vich and López Rodríguez,
Fig. 1. The basins west of Gran Mendoza and th
(Source: own elaboration based on Google Earth
2010). The reduction of plant cover and the increased risk of alluvial
flow are two of the most pronounced effects of anthropogenic pressure
on the Mendocinian piedmont.

Based on results from the above-referencedfield studies, and on cur-
rent knowledge of the plant cover in the Mendocinian piedmont
(Martínez and Dalmasso, 1992; Martínez, 2010), threat of debris flows
and flash floods (Vich et al., 2010; Moreiras, 2010; Fernández, 2010),
and land use (López, 2010; Gudiño et al., 2010) in the watersheds that
integrate the alluvial area of Gran Mendoza, we hypothesized a most
likely base scenario over the next 10 years. This scenario is referred to
as the Business-As-Usual (BAU) situation or “do nothing” scenario, ac-
cording to two environmental variables, plant cover and alluvial flow
risk. Under BAU, it was predicted that the plant cover percentage, cur-
rently averaging 45% of the Mendocinian piedmont, would drop to
20%, while the alluvial flow risk, currently affecting an average of 10
out of 100 houses of Gran Mendoza every year, would increase to 16
out of 100 houses.

The implementation of a program tomitigate the expected extent of
the consequences of the anthropogenic pressures on the Mendocinian
piedmont would modify the BAU situation. The suggested program
includes small infrastructure works (like water traps, and dikes of ga-
bions) and improvements of the natural vegetation (including seedling
planting), as proposed in some watershed management studies (Vich
and López Rodríguez, 2010). However, these management corrections
would restrict the recreational access to the piedmont area during the
application of the program. Depending on the extent of the manage-
ment corrections, the consequences on the recreational restrictions
would vary.

2.2. Contingent Choice Method

The label contingent choice refers to a survey-based valuation meth-
od that simulates amarket choice situation (Louviere, 1988; Hanemann
and Kanninen, 1999; Bennett and Blamey, 2001). A questionnaire de-
tails the good to be considered. The good description includes some of
its characteristics, usually called attributes. Depending on the proposed
action, the attributes of the good vary in their quantity or quality level.
Different level combinations of the attributes, together with a proposed
payment, conform different alternatives. Respondents face a choice
from a set of alternatives (a choice set), consisting of BAU and two or
e study area of the Mendocinian piedmont.
images.)



Table 1
Attributes and levels used in the contingent choice exercise.

Attribute Description Levels

Plant cover The average percentage of piedmont
plant cover in 10 years' time.

45% (current level)
40%
30%
20%
(business-as-usual)

Recreation The average percentage of piedmont
area for leisure and recreation
activities over the next 10 years.

100%
(business-as-usual
and current level)
60%
40%
20%

Alluvial flow risk Alluvial medium flow risk for Gran
Mendoza in 10 years' time.

10 out of 100 houses
(current level)
12 out of 100 houses
14 out of 100 houses
16 out of 100 houses
(business-as-usual)

Annual paymenta The required annual payment per
person for a piedmont management
program over the next 10 years.

125 Argentinean
pesos
75 Argentinean pesos
50 Argentinean pesos
0 Argentinean pesos
(business-as-usual
and current level)

a Average exchange rate in autumn 2013: 1 US dollar equal to 5.2 Argentinean pesos.
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more alternatives. Typically, they are asked to choose the most pre-
ferred option, although other variants are possible. A respondent can
face several successive choice sets during the interview.

From an economic theory perspective, a contingent choice method
is consistent with Random Utility Maximization (RUM) models
(Thurstone, 1927; McFadden, 1973), therefore providing welfare mea-
sures consistent with consumer theory. Under the RUM framework,
the utility Uij derived from alternative j by individual i can be expressed
as a function of a part observable by the researcher, Vij, and a stochastic
component εij that is independent and identically distributed (iid) ex-
treme value, and only known with certainty to the respondent, i.e.
Uij=Vij+εij. It can also be rewritten as.

Uij ¼ β
0
ixij þ εij; ð1Þ

where xij is a vector of observed variables that relate to the alternative j
and socio-economic characteristics (age, gender, education, income,
etc.) of the respondent, i, and βi

' is a vector of coefficients of these vari-
ables for individual i representing that person's tastes (Manski, 1977).

The condition for individual i choosing a given alternative j over any
alternative option k belonging to the set of alternatives A, can be
expressed in probability terms, P, as

Pij ¼ P β
0
ixij þ εijNβ

0
ixik þ εik;∀k≠ j∈ A

n o
:

The choice probabilities can be estimated econometrically using dif-
ferentmodels. One of themost frequently used is theMixed Logitmodel
(ML). Awidely applied and straightforwardML probability derivation is
based on random coefficients (Train, 1998; McFadden and Train, 2000;
Train, 2009). Utility is specified as in Eq. (1), where coefficients βi vary
over respondents in the population with density f(β) representing the
tastes of individual respondents (allowing for heterogeneous prefer-
ences). This density is a function of parameters θ that represents the
mean and covariance of the β's in the population (Train, 2009; p. 137).
This density is denoted as f(β |θ) and can be specified to be normal, log-
normal, uniform, triangular, or any other distribution.

The individual knows the value of her own βi and εij
0
s for all j, and

chooses the alternative that renders her the highest utility. The re-
searcher observes thexij

0sbut not the βi or theεij
0s. Therefore, the choice

probabilities can be expressed in the form

Pij ¼ ∫Lij βð Þ f β jθð Þdβ; ð2Þ

where Lij(β) is the logit probability evaluated at coefficients β:

Lij βð Þ ¼ eβ
0
i xij

∑
k

eβ
0
i xik

The choice probability [Eq. (2)] is approximated through simulation.
For any given value of θ, a value of β is drawn from f(β |θ), and then the
logit formula Lij(βr) is calculatedwith this draw. This process is repeated
many times, and averages are obtained for the simulated probability
(Hensher and Greene, 2001),

SPi ¼ SP UiNUkð Þ ¼ 1
R

� �
∑
R

r¼1
Lij βr� �

;

where R is the number of replications (i.e., draws of β), βr is the rth
draw, and SPi is the simulated probability that any particular individual
prefers the alternative j in the choice set to any alternative k.

The simulated probabilities are inserted into the log-likelihood func-
tion to give a simulated log likelihood:

SLL ¼ ∑N
i¼1 ∑

K
j¼1 dik ln SPi;where dik = 1 if individual i chooses

j, and zero otherwise. The maximum simulated likelihood estimator is
the value of θ that maximizes SLL. The properties of this estimator are
discussed in Train (1999).

Once the parameter estimates have been obtained, the marginal
WTP for each attribute in a linear additive model can be inferred using
the ratio of coefficient as in

WTP ¼ −βn=βm; ð3Þ

where βn is the regression coefficient of the attribute to be valued, and
βm represents the coefficient of the monetary attribute or payment
(Hensher et al., 2005). This value reflects the mean of the marginal
WTP of the population, expressed in the units in which the payment is
defined, as they entered the regression, e.g. Argentinean pesos per
year, during ten years, at 2013 prices, for a unit increase of attribute n.

2.3. Empirical Application

2.3.1. Choice Sets
Alternatives were defined by three non-monetary attributes - plant

cover, recreation, and alluvial flow risk -, and a monetary attribute in
the form of an annuity to finance the program tomitigate the anthropo-
genic-pressure effects on the Mendocinian piedmont.

As shown in Table 1, each attribute was characterized by four levels.
The levels for alluvialflow riskwere described as the probability of 1 out
of 100 houses to be harmed by an alluvial flow. Similarly, the levels for
plant coverwere expressed in percentage terms. The levels of both attri-
butes were spread between the values expected in the BAU scenario,
and the current ones. The levels for recreation were also expressed in
percentages, and defined considering that the implementation of any
mitigation program would restrict recreational access to the piedmont
area; therefore, recreation levels for other than BAU scenarios were de-
fined below 100%. The BAU levels for the physical attributes reflected
the estimated situation in 10 years' time if no additional management
were to be undertaken, while the rest of the levels corresponded to
management corrections. Payment levels were determined after a
pilot study in which respondents stated the maximum they were will-
ing to pay for different scenarios, and then tested again; and reaffirmed
by a focus group. The extra cost for doing nothing was zero (BAU op-
tion). The monetary levels were expressed in Argentinean pesos, to be
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paid by the individual each year, during the next 10 years. This variable
was the object of a test related to inflation, as will be explained later.

There were 81 (34) possible combinations of attribute levels or dif-
ferent alternatives, excluding the BAU levels. Since this universe was
large, an orthogonal fractional factorial design reduced the number of
alternatives to 48 (Louviere, 1988). This design allows for the indepen-
dent estimation of main effects and two-way attribute interactions. The
alternatives were randomly grouped into 16 blocks of three alternatives
plus BAU. Each block of four alternatives corresponds to a choice set.
Twodifferent sets of choiceswere presented to each individual. Respon-
dents were asked to pick the alternative they preferred within the
choice set. Given the sample size, each alternative was seen by an aver-
age of 25 respondents in the whole survey. Fig. 2 reproduces a typical
choice set. In addition to focus groups, another pilot exercise confirmed
the choice task adequacy. Likewise, the random combination of attri-
bute levels posed no problems to participants.

2.3.2. Questionnaire
Thefirst part of the questionnairewas devoted to the presentation of

the attributes. It described the current average level of each non-mone-
tary attribute in the Mendocinian piedmont and the most reliable pre-
diction of the average levels of each attribute in 10 years' time. Next,
the questionnaire presented the expected change in the plant cover
and alluvial flow risk attributes under BAU. Regarding the recreation at-
tribute, respondents were told that access to the piedmont for leisure
and recreation would be restricted during the application of the man-
agement corrections. In order to further familiarize individuals with
possible levels of change, and check for satiation within the levels seg-
ment, participants were then asked to indicate the preferred attribute
level, regardless of the cost.

After the presentation of the non-monetary attributes, themonetary
trade-off was described. It was stated that the local government was
considering to implement a program to mitigate the consequences of
the anthropogenic pressures on theMendocinian piedmont. The extent
of the mitigation would depend on the amount of resources devoted to
it, which in turn would depend on their answers to the questionnaire.
If the average results indicated that people would be happy to pay
Fig. 2. Example of a choice set
something for the program, then payments would be compulsory and
collected annually from citizens through a municipal tax.

The central part of the questionnaire focused on the choice tasks and
a number of debriefing questions. It also contained the inflation exper-
iment, where using the same nominal bid levels, two valuation scenar-
ios were defined. In scenario A, payments were not keeping up with
inflation - fixed installments -, with the annuities starting the year of
the interviews. Since the choices made by respondents would already
take this into consideration, the estimated WTP response would be in
real (and discounted) Argentinean pesos. Scenario B, on the other
hand, announced that annuities were to be adjusted for inflation, with
results also reflecting real (and discounted) Argentinean pesos, making
estimates from both scenarios directly comparable. Since the figures for
the annuities were the same in both scenarios, respondents were ex-
pected to be less likely to pay under scenario B, therefore resulting in
a lower WTP estimate. Each scenario presented two different choice
sets to each respondent.

The third and final part of the questionnaire was designed to collect
socioeconomic data such as age, education, or income.

The survey was undertaken in autumn 2013. A representative sam-
ple of residents of the Gran Mendoza area was interviewed face-to-face
in respondents' homes. The total number of respondents was 213, aged
between 24 and 80. According to the National Institute of Statistics and
Censuses (INDEC, 2010), Gran Mendoza has a population of near one
million people. The sample included residents in towns of over 10,000
people drawn randomly (after weighting towns according to their pop-
ulation size) and interviewed in blocks of 6. The selection of the individ-
uals within a block followed a random-route procedure to find a
household, and then age and gender quotas for a particular individual
in the household. About 90% of the individuals approached agreed to
be interviewed. All respondents completed the choice tasks, resulting
in 852 valid observations (four choice sets per person). Socioeconomi-
cally, the sample and population composition were relatively similar
(Table 2).

The questionnaire was administrated on paper and read out by the
interviewer. Each questionnaire was accompanied by a series of color
cards, depicting the attributes to be valued. The average time of the
presented to respondents.



Table 2
Sample and population composition.

Gender and age groups Region of Gran Mendozaa Sample
(%) (%)

Women 52.7 54.4
Age (years)

24–35 16.5 16.4
36–49 14.7 15.0
50–65 13.9 15.0
66–75 5.5 5.6
76–80 2.0 2.3

Men 47.3 45.6
Age (years)

24–35 16.3 16.0
36–49 13.5 13.6
50–65 12.0 11.7
66–75 4.2 3.3
76–80 1.3 0.9

Incomeb Argentinean pesos Argentinean pesos
5,850c 5,143

a INDEC (2010).
b Brackets were used in the survey, making the comparison less accurate between the

average monthly income of the region and that of the sample.
c Averagemonthly income, according to theMinistry of Labour, Employment and Social

Security in the first half of 2013.

1 The assumption of a triangular distribution was due to lower risk levels and higher
recreation andplant cover levels being themost selected (i.e., the oneswith a higher prob-
ability of occurrence)when participantswere asked to indicate thepreferred attribute lev-
el, regardless of the cost.
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interviews was 30 min and no signs of fatigue, or other obvious prob-
lems were detected.

2.4. Hypotheses Tests

The inflation-related test was organized in two stages. First, the ex-
ercise aimed at testing whether inflation was indeed considered by re-
spondents, and next, the robustness of the estimated WTP values was
checked.

2.4.1. Inflation Test
The null hypothesis (H0) states that increasing installments by infla-

tion has no effect on the valuation results, i.e., the WTP value estimates
obtained from scenario A would be similar to those obtained from sce-
nario B. The alternative hypothesis (H1) implies that expressing annu-
ities in nominal or real terms would influence people's WTP estimates,
with highermean valueswhen payments do not increasewith inflation.
Therefore, a single-tailed test was used to formulate the null and alter-
native hypotheses,

H0 : WTPrA−WTPrB ¼ 0
H1 : WTPrA−WTPrBN0;

ð4Þ

whereWTPr A is the willingness-to-pay estimated for attribute r, ac-
cording to scenario A, and WTPr B is the equivalent from scenario B.

2.4.2. Validation
An additional test was conducted to check whether the difference

between WTPr A and WTPr B disappears when the estimated WTP
values from scenario B are adjusted for inflation. Formally,

H0 : WTPrA−WTPrC ¼ 0
H1 : WTPrA−WTPrC≠0;

ð5Þ

where A stands for individuals' choices from scenario A; and C stands for
individuals' choices from scenario B adjusted for inflation. The non-re-
jection of H0 would suggest that the inflation expectations that respon-
dents had in mind when answering the questionnaire did not differ
from the average inflation rate over the previous 10 years.
2.5. Data Treatment

The regression analysis and the rest of the data processing were un-
dertaken using version 4.0 of NLOGIT statistical package (Econometric
Software, Plainview, New York).

3. Results

WTP estimates were obtained by regression analysis. An ML model
was used to detect the relationships between the levels of the attributes
and the probability of respondents choosing a particular alternative. The
application of the ML model requires certain assumptions about the
distribution of preferences. Initially, we assumed that preferences
relating to the three non-monetary attribute – plant cover, recreation,
and alluvial flow risk – were heterogeneous and followed a triangular
distribution,1 while preferences for the monetary attribute were
assumed to be homogeneous. However, only the standard deviation
for the alluvial flow risk distribution was statically significant, which
seems to reflect a heterogeneous preference composition of the
surveyed population for this attribute. On the contrary, the standard
deviations for the plant cover and recreation distributions were not
statically significant, which seems to indicate that preferences for
these attributes are more homogeneous among respondents. These
first findings were used in the ML model specifications shown in
Table 3. The three non-monetary and monetary variables entered the
regression expressed in the units of the respective attributes as they
were described in Table 1.

As reflected in Table 3, the signs of the coefficients of the randomand
non-random parameters for both scenarios (columns 1 and 2) are
consistent with prior expectations, and all variables are statistically
significant at 99% confidence level, except recreation. The negative
coefficient of alluvial flow risk and annual payment attributes suggests
that, on average, higher values of these attributes decrease the welfare
of a Mendocinian citizen, with alternatives of higher risk and annual
payments being less likely to be selected. Conversely, the positive
coefficient of plant cover indicates that higher values of this attribute in-
crease population's welfare.

Since the socio-economic variables of the respondent do not vary
over alternatives, they can only enter the model if they are specified in
ways that create differences in utility over alternatives. The standard
procedure is to normalize one of the coefficients to zero (Train, 2009,
p. 21). With 4 alternatives per choice set, 3 alternative-specific coeffi-
cients of income variables entered the model, where one of the coeffi-
cients was normalized to zero (i.e., the BAU situation was left out).
The income data were collected in the survey using eleven categories:
no direct income; b1001 Argentinean pesos; 1001–1500; 1501–2500;
2501–4000; 4001–5500; 5501–7000; 7001–9000; 9001–12,000;
12,001–14,000, and N14,001 Argentinean pesos. Thus, income entered
the regression as categorical variables reflecting the monthly earnings
of the respondent, with 2, 3, and 4 being alternative-specific. The posi-
tive sign of the coefficients of the income variables reflects that the
probability of choosing an alternative other than the BAU option in-
creases as income increases from one category to another, being more
prompt to pay for the anthropogenic-pressure mitigation programs.
This suggests that, on average, wealthier respondents obtain greater
utility from the application of the proposed environmental policy.

To further examine the source of the preference heterogeneity of the
alluvial flow risk attribute, the random parameter was interacted with
socio-economic variables in the utility function. Only the age variable
– a continuous variable denoting the age in years of the respondent–
was found to be statistically significant at 95% confidence level



Table 3
Results of the mixed logit regression analysis.

Variable Scenario A coefficient
(standard error)
[Column 1]

Scenario B coefficient
(standard error)
[Column 2]

Random parameters in utility functions
Alluvial flow risk −0.408⁎⁎ −0.432⁎⁎

(0.131) (0.116)

Non-random parameters in utility functions
Plant cover 0.069⁎⁎ 0.072⁎⁎

(0.010) (0.011)
Recreation 0.007 0.005

(0.004) (0.004)
Annual payment −0.008⁎⁎ −0.018⁎⁎

(0.003) (0.004)
Income 2 0.191⁎⁎ 0.157⁎⁎

(0.067) (0.057)
Income 3 0.197⁎⁎ 0.191⁎⁎

(0.070) (0.060)
Income 4 0.248⁎⁎ 0.152⁎

(0.078) (0.074)

Derived standard deviations of parameter distributions
Alluvial flow risk (0.812)⁎⁎ 0.6166⁎

(0.293) (0.31)

Heterogeneity in mean
Age 0.004⁎ 0.0046⁎

(0.002) (0.0023)
Log-likelihood function −469.90 −454.05
Akaike Information
Criterion

2.39 2.31

Bayesian Information
Criterion

2.48 2.40

Pseudo-R2 0.15 0.18
Observation 400 400

Estimates were obtained using 1000 random draws to simulate the sample likelihood.
N.B. 6% of respondents chose the BAU situation (annual payment of 0 pesos) quoting rea-
sons other than lack of value for the program, which could be considered as protests. After
removing those observations, the quantitative analysis was performed on a subset of 200
respondents.
⁎ Significant at 5% level.
⁎⁎ Significant at 1% level.
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(Table 3). This result suggests that differences in the marginal utilities
held for alluvialflow risk attributemay be partly explained by thediffer-
ent perception of respondents of different ages. More specifically, the
positive sign of the age coefficient suggests that, on average, young peo-
ple were markedly alluvium averse, whereas older people showed less
concern.

TheWTP estimateswere inferred from Eq. (3). Table 4 shows the es-
timatedmeanWTP values for a marginal change in each attribute, with
a 95% confidence interval, expressed in fixed annuities (column 1) and
in adjusted pesos of 2013 (column 2). Thus, on average, a citizen
would be willing to pay at most 47.71 pesos annually, from 2013 to
2022, to get a one percentage point reduction in the alluvial flow risk
and 8 pesos for a marginal increase in the level of plant cover (24.13
and 4.02 respectively, if the amount was to be adjusted annually for
Table 4
Estimated marginal value in terms of the monetary variable.

Marginal WTPr
A [Column 1]

Marginal WTPr
B [Column 2]

Significance level (H0: WTPr
A - WTPr B = 0) [Column 3]

Alluvial flow risk −47.71 −24.13 0.014
(−173.94,
−13.91)a

(−44.51,
−11.33)a

Plant cover 8.07 4.02 0.007
(4.09, 26.58)a (2.55, 6.86)a

a 95% confidence interval, calculated based on 2000 random draws following Krinsky
and Robb (1986).
inflation). The confidence intervals for the marginal value of each attri-
bute were calculated using the Krinsky and Robb (1986) bootstrapping
procedure with 2000 draws.

To test Hypothesis (4), the nonparametric statistic proposed by Poe
et al. (1997) was used. It is obtained by calculating the difference
between the simulated distribution of WTPr A and the simulated distri-
bution ofWTPrB following the Krinsky andRobbprocedure. The P-value
for a one-tailed test is then estimated from the ratio of negative
differences.

The last column of Table 4 concerns the H0 test from Eq. (4). The
equality between the estimated WTPr A and WTPr B is rejected at the
5% significance level for both alluvial flow risk attribute and plant
cover attribute (0.014 b 0.05 and 0.007 b 0.05 respectively), with sce-
nario A WTP values being higher than those estimated from scenario
B, as anticipated.

To test Hypothesis (5), the 2000 simulated values of WTPr B by the
Krinsky andRobbprocedurewere adjusted for the inflation experienced
in the past 10 years. The inflation rate was around 20% annually, on av-
erage, according to official figures from the Argentina's Congress. Table
5 shows the estimatedmeanWTP values for a marginal change,WTPr A
and WTPr C, with a 95% confidence interval. The confidence intervals
were calculated based on 2000 random draws (Krinsky and Robb,
1986).

Following the nonparametric statistic proposed by Poe et al. (1997),
the difference between the two simulated distributions of interest
(WTPr A and WTPr C) was calculated. The last column of Table 5 tests
H0 from Eq. (5) – the equivalence between WTPr A and WTPr C. The
null hypothesis cannot be rejected at the 30% significance level for
both alluvial flow risk and plant cover attributes (0.305 N 0.30 and
0.666 N 0.30 respectively), implying thatWTPr A andWTPr C are of sim-
ilar size. Therefore, it cannot be rejected that the inflation expectations
respondents had in mind were close to the actual average annual infla-
tion rate over the previous 10 years.

4. Discussion and Conclusions

The inflation tests suggest that the nominal or real definition of the
annuities is a factor that ought to be clearly defined in non-market val-
uation questionnaires, in inflationary economies. The empirical applica-
tion has illustrated the importance of inflation in a valuation case study.
Inflation seems to be taken into account by respondents. Although not
specifically dealing with inflation, the results are in line with Fischhof
and Furby (1988), Kahneman and Knestsch (1992), Stevens et al.
(1997), Johnston et al. (1999), and Kovacs and Larson (2007), among
others, who have reported sensitivity in estimated WTP values for
changes in payment designs, inflation being one that is often neglected.

The sign and statistical significance of the results obtained are
consistent with economic theory and expectations. For instance, the
estimatedWTP increases with income, a result often observed in valua-
tion studies (see for example Arrow et al., 1993). The goodness of fit of
the two regressions is based on theMcFadden's pseudo-R2 (McFadden,
1973). The explanatory power of the regressions is adequate according
to the conditional standards (Hensher and Johnson, 1981). Themodelfit
Table 5
Estimated marginal value in terms of the monetary variable.

Marginal WTPr
A [Column 1]

Marginal WTPr
C [Column 2]

Significance level (H0: WTPr
A - WTPr C = 0) [Column 3]

Alluvial flow risk −47.71 −55.47 0.305
(−173.94,
−13.91)a

(−98.04,
−26.65)a

Plant cover 8.07 9.15 0.666
(4.09, 26.58)a (5.77, 14.53)a

a 95% confidence interval, calculated based on 2000 random draws following Krinsky
and Robb (1986).
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comparison between scenario A and scenario B is based on the Akaike's
Information Criterion and the Bayesian Information Criterion. As
reflected in Table 3, scenario B shows a slightly superior fit compared
to scenario A, given that the former reports lower values for both
criteria.

The additional test reported in Table 5 provided consistent results
with prior expectations, derived mainly from economic theory and em-
pirical regularities observed in the literature. This test suggested that
the difference between WTPr A and WTPr B disappears when scenario
B estimated values are adjusted for previous inflation rates. The result
suggests that inflation expectationswere close to the average annual in-
flation achieved in theprevious 10 years. This is consistentwith the con-
clusions from other studies, pointing that individuals use information
derived from their personal experience as consumers to form their infla-
tion expectations, (Cavallo et al., 2014; Bruine de Bruin et al., 2011;
Malmendier andNagel, 2016;Madeira and Zafar, 2014). In that line, sur-
veyed individuals would seem to have beenwell informed about the in-
flationary context.

In summary, this study shows that inflation was taken into account
by respondents when making decisions. Nevertheless, this fact has
attracted little attention in valuation studies. Valuation studies typically
involve periodical payments, for several years, or for life (Hanemann et
al., 1991; Kahneman and Knestsch, 1992; Willis and Garrod, 1998;
Johnston et al., 1999). However, most studies seem to obviate whether
installments incorporate inflation. Chilton et al. (2004) or Desaigues et
al. (2011), deal with the problem a posteriori, interpreting the pay-
ments for the increase of life quality (QUALYs) as real ones. We are
not aware of any valuation study explicitly including the information a
priori, in the questionnaire, or testing the inflation effects on WTP esti-
mates, and other economies, with lower inflation rates, could yield dif-
ferent results.

When periodical payments are used in stated preference methods
and there is no indication on whether values are nominal or real, re-
spondents might reasonably take their own personal experience as a
cue to interpret the type of payment for the good. Consequently, if not
clarified in advanced, the researcher may not know the setting respon-
dents had in mind when stating their valuation. This uncertainty could
become troublesome when the results of the valuation study are to be
used in relation to policy design instruments, like cost-benefit analysis,
equivalency analysis, or optimal taxation. In a high-inflation context,
this consideration becomes more critical.
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