
CON TR I B U T ED PA P E R

Contrasting two methods, attitudinal and monetary,
to assess support changes toward wildlife species
by urban dwellers

Martín Espinosa-Molina | Volker Beckmann

General and Landscape Economics,
Faculty of Law and Economics & Institute
of Botany and Landscape Ecology,
University of Greifswald, Greifswald,
Germany

Correspondence
Martín Espinosa-Molina, General and
Landscape Economics, Faculty of Law
and Economics & Institute of Botany and
Landscape Ecology, University of
Greifswald, Soldmannstraße 15, 17489
Greifswald, Germany.
Email: mespinosams@gmail.com

Abstract

Monitoring the general public's support toward wildlife species is a strategy to

identify whether a specific human–wildlife conflict (HWC) is escalating or de-

escalating over time. The support can change due to multiple factors, such as

mass media news of HWC or providing information about ecological traits of a

species. Methods such as the rating scale (RS) and the allocation of a fixed

amount of money (money allocation [MA]) have been used in the human–
wildlife dimension as a proxy to measure support toward wildlife species. We

compared these two methods' capacity to assess the general public's support

changes toward wildlife species in an experimental design setting. Face-to-face

interviews were applied among urban dwellers (n: 359) in Valdivia, Chile. In

each interview, the support toward 12 wildlife species was elicited using an RS

and MA methods, on two occasions, before and after disclosing ecological

traits of the species. The results indicate that the MA grouped the wildlife spe-

cies based on shared ecological traits, information disclosed to the participants,

while the RS did not obtain the same results. Specifically, the MA identified an

increase and decrease of support toward the wildlife species, and the RS only

an increment of support. These results could be partly explained due to the

conceptual foundation of each method. The MA was designed to elicit prefer-

ences in a constrained choice, while the RS measures attitudes. As a con-

strained choice, the MA does allow maximum support to be given to one

species only if all other species are left unsupported, while in the RS, it is possi-

ble to provide maximum support for all species. The mentioned characteristics

of the MA make it more suitable than the RS when the objective is to identify

support changes.
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1 | INTRODUCTION

The intergovernmental response for the sixth mass
extinction of wildlife species (Ceballos et al., 2020) has
been a public spend of USD50 billion per year (Bishop &
Hill, 2014). A percentage of this investment has been
used to create and expand protected areas and large ver-
tebrates' population's recovery strategies. Some of these
strategies have been fruitful, and wildlife species
populations are increasing in different regions worldwide
(Deinet et al., 2013; Lees et al., 2021). Similarly, by 2030,
the urban expansion will triple compared to 2000 (Seto
et al., 2012). An increase in human–wildlife interactions
could be expected under this scenario, probably raising
human–wildlife conflict (HWC) situations (IUCN, 2020),
if the interactions are not adequately managed and moni-
tored (Soulsbury & White, 2019). The HWC has been
defined as occurring “…when the needs and behavior of
wildlife impact negatively on the goals of humans or
when the goals of humans negatively impact the needs of
wildlife” (Madden, 2004). One of the most significant
challenges of researchers and conservation practitioners
nowadays is to turn current HWC into human–wildlife
coexistence (Frank & Glikman, 2019).

Several strategies will be needed to reach a state of
human–wildlife coexistence. To this end, an instrument
will be necessary to identify whether a specific human–
wildlife interaction trends toward conflict or coexistence.
For example, it has been described that the attitudes or
preferences toward wildlife species can shift from negative
to positive, or vice versa, in a conflict-to-coexistence contin-
uum (Frank & Glikman, 2019). However, studies that have
assessed human–wildlife interactions are usually con-
ducted at one time-point using different methodologies,
and long-term studies have been seldom to date (Dietsch
et al., 2019; Dressel et al., 2015; Maji�c et al., 2011; Treves
et al., 2013). Consequently, it is often difficult to assess
whether a specific HWC increase or decrease over time
(Dressel et al., 2015). Having mentioned this, a practical
methodology to be replicated over time, which could iden-
tify support changes toward wildlife species by the general
public in a specific socio-ecological context, will be helpful
to assess how a human–wildlife interaction develops
(IUCN, 2020). Furthermore, such a method could position
and assess shifts of a specific human–wildlife interaction
into this conflict-to-coexistence continuum.

The concept of support toward wildlife species can be
defined by its measurement (Coolican, 2014). This measure-
ment has been developed in the human–wildlife dimension
in two main research fields (Figure 1, section research field).
One corresponds to Environmental Economics, and the
other is Environmental and Conservation Psychology (for
an overview of each research field, refer to Bennett et al.,

2017). According to the field, authors have measured the
support by eliciting two main attributes, individual prefer-
ences and attitudes (Figure 1, section attributes). In Environ-
mental Economics, researchers have used methods to elicit
the monetary value assigned by the participant to one or
several wildlife species (Champ et al., 2017). These methods,
for example, contingent valuation methods and discrete
choice experiments, are usually used to value nonmarket
goods (Figure 1, section methods) (Atkinson et al., 2018).
For example, in the contingent valuation methods, the par-
ticipants are required to indicate how much they would be
willing to pay (WTP) or willing to accept to protect a specific
wildlife population in an area and time (Martín-Lopez et al.,
2008; Richardson & Loomis, 2009; Sorg & Loomis, 1985).
Alternatively, some authors have used the “Allocation of a
fixed amount of money” or money allocation (MA) to value
several wildlife species through one question (Figure 1, dot-
ted method A) (DeKay & McClelland, 1996; Espinosa-
Molina et al., 2021; Gunnthorsdottir, 2001; Meuser et al.,
2009; Samples et al., 1986; Tisdell & Wilson, 2004, 2006). In
this method, the participants are asked to allocate, for exam-
ple, USD 1000, to a specific number of wildlife species. Con-
trastingly, in Environmental and Conservation Psychology,
researchers have measured the support toward wildlife spe-
cies as an attitude through a Likert-type scale, also named
summated ranking technique (Figure 1, section methods)
(Coolican, 2014; Whitehouse-Tedd et al., 2021). As the WTP,
usually, this technique measures supports toward one
species at a time. Participants have to rate statements or
items through, for example, a five-point ordinal rating scale
(RS), with opposite alternatives between “strongly disagree”
to “strongly agree” (Coolican, 2014; Likert, 1932). For exam-
ple, Hermann et al. (2013) measured the support toward
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FIGURE 1 Conceptual framework for the two methods

contrasted in their capacity to measure support changes toward

wildlife species by urban dwellers (doted squares, A and B)
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the European bison (Bison bonasus) and Eurasian wolf
(Canis lupus) using three statements to rate each species. A
variation has been used to measure the support or likeability
toward several wildlife species of different taxa in one ques-
tion, Figure 1, dotted method B (Knight, 2008; Liordos et al.,
2017; Liordos et al., 2020). In this variation, each wildlife
species corresponds to a “statement,” and participants need
to rate the species using the same RS as in the Likert-type
scale method. Afterward, the species are grouped based
on the value received, for example, conservation support,
likeability, and desirability of encountering the species.
While these two methods, MA and RS, have been used to
measure the same attribute on certain occasions, that is, sup-
port toward wildlife species, their differences have not been
contrasted empirically, being the objective of this study. For
a common understanding, independently of the research
field and through which technique the support was mea-
sured, we propose the definition of support toward wildlife
species as preferences or attitudes that directly or indirectly
reflect a person's desire for a wildlife species population to
maintain or increase over time in a specific area.

The support toward wildlife species by the general
public can change due to multiple factors. For example,
providing additional knowledge of the wildlife species, as
ecological traits, can increase the support (Arbieu et al.,
2019; Espinosa-Molina et al., 2021). Conversely, HWC
mass media coverage, casual encounters, and wildlife spe-
cies impacting livestock are factors that could decrease
the support (Arbieu et al., 2019; Ballejo et al., 2021;
Houston et al., 2010; Maji�c et al., 2011; Treves et al.,
2013). Therefore, a methodology aiming to measure sup-
port changes between specific wildlife species and the
general public should identify the impact of the factors
mentioned above on human–wildlife interactions.

Based on the evidence presented above, we wanted to
contrast two widespread methods used to measure public
support toward wildlife species, MA and RS. Addition-
ally, we compared them under their capacity to assess
support changes by disclosing wildlife species informa-
tion. Specifically, we set the following research questions:

1. What are the differences between MA and RS
methods to elicit support toward wildlife species with
urban dwellers, providing colorful pictures and com-
mon and scientific names?

2. What are the differences between MA and RS
methods to assess support changes toward the species
when information is disclosed to the participant?

To our knowledge, this is the first research that compares
two methods to elicit the support and its influence under
information disclosure toward wildlife species by the gen-
eral public in an experimental setting. Furthermore, to

increase the external validity of our results, our sample is
represented by urban dwellers addressed in public areas,
selected by a random sampling method. Additionally, all
the species included have current distribution in the
study area, and their threatened and endemic status were
updated before the data collection from official sources.

2 | METHODOLOGY

The research presented here is part of a broader investiga-
tion. Other investigation results have already been publi-
shed (Espinosa-Molina et al., 2021). References to this
preceding publication will be given whenever appropriate.

2.1 | Study area

The study was carried out in the city of Valdivia, south of
Chile. Valdivia has a population of 166,080 inhabitants
(INE, 2017) and is located in the biodiversity hotspot
“Chilean Winter Rainfall and Valdivian Forest” (Mittermeier
et al., 2011). The city is surrounded by a wetland system
formed by rivers such as the “Calle-Calle” and the “Cruces.”

2.2 | Survey design

To answer the proposed research questions, a survey was
developed. In the survey, a quantitative questionnaire
was conducted through a face-to-face interview. The
interview was applied with urban dwellers in public
places, for example, main public square, shopping malls,
and busy streets. The questionnaire consisted of a series
of questions and exercises divided into three sections. In
sections 1 and 2, the support toward wildlife species was
elicited. Information about the species was disclosed in
three different treatments in between elicitations. In the
final section, demographic characteristics of the sample
were asked (an English translation of the complete ques-
tionnaire is provided, Supporting Information S1).

2.3 | Comparison between methods to
measure support and effect on information
disclosure

The methods of MA and RS were assessed in the survey.
For the first, 12 simulated bills were given to the partici-
pants (each bill with a value of 1000 CLP) and requested to
be distributed among 12 wildlife species (Gunnthorsdottir,
2001; Meuser et al., 2009; Samples et al., 1986; Tisdell &
Wilson, 2004). It was indicated to the participant that the
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money would be used to develop activities to protect/
conserve the selected wildlife species. Therefore, a higher
amount of money would mean more activities, thus a
higher chance to protect/conserve a wildlife species. For
the RS, the participant was asked, “How strongly do you
support or oppose governmental protection of each ani-
mal?” (Knight, 2008; Liordos et al., 2017). The answer was
measured using a five-point ordinal RS. The participants
could choose between five options, ranging from strongly
opposing (�2) to strongly supporting (+2). The elicitation
of the support was conducted in two rounds. On round 1,
colorful pictures, common and scientific names of all the
wildlife species were presented to the participant. After-
ward, the participant should indicate their support through
the two methods, being registered by the interviewer
(Supporting Information S1 questions 1.1–1.2).

In round 2, to obtain a balanced sample size in each
treatment, the participants were assigned in consecutive
order to the threatened, endemic, and taxonomic group
treatment. Using written labels, it was indicated to the
participant which species were threatened or endemic
and which were not. For the taxonomic treatment, as a
control group, it was stated which species were amphib-
ians, fish, and invertebrates, using the same types of
labels. The questionnaire was the same for each treat-
ment, but different questions were answered in function
of the treatment (Supporting Information S1 questions
2.1–2.6). The values again were registered for the MA
and RS. The specific definitions of threatened and
endemic status mentioned to the participants are avail-
able in the questionnaire (Supporting Information S1).
We used these ecological traits, as they have been identi-
fied as main support drivers, over charisma, esthetic
beauty, or phylogenetic resemblance (Colléony et al.,
2017; Gunnthorsdottir, 2001; Tisdell et al., 2007); there-
fore, we expected a shift in the support.

2.4 | Wildlife species

The 12 wildlife species included in the survey have cur-
rent distribution in the study area. The species' threat-
ened status was based on the IUCN Red List of
Threatened Species™ (IUCN, 2021). The endemic status
of the species was determined through the revision of
related scientific literature. All mammals and bird species
were not threatened or endemic, and the opposite for the
other six species. For simplicity, it was told to the partici-
pant that a species was in a threatened status, indepen-
dently if it were vulnerable, endangered, or critically
endangered. The selected wildlife are presented with
their Common name, ABBREVIATION, Taxa—Scientific
name, respectively: South American Sea Lion, SASL

(Mammal—Otaria flavescens); Coypu, CYO (Mammal—
Myocastor coypus); Many-colored Rush-Tyrant, MCRT
(Bird—Tachuris rubrigastra), Spot-flanked Gallinule, SFG
(Bird—Gallinula melanops); Cocoi Heron, CH (Bird—Ardea
cocoi); Chiloe Wigeon, CW (Bird—Mareca sibilatrix); Barrio's
Frog, BF (Amphibian—Calyptocephalella gayi); Freshwater
Crayfish, FWCF (Crustacean—Virilastacus araucanius);
Freshwater Pancora Crab, FWPC (crustacean—Aegla
manni); Freshwater Fish, FWF (Osteichthyes—Cheirodon
spp.); and Common Garden Spider, CGSP (Arachnida—Doli-
omalus spp.).

2.5 | Sampling protocol

The participants were urban dwellers, and the minimum
age to be included in the survey was 16 years old. The first
author pretested the survey by applying the questionnaire
to 30 dwellers to highlight pitfalls and possible misinter-
pretations. The survey was conducted during March and
April 2019 by three trained university students (inter-
viewers) with the supervision of the first author. Each
interviewer had an identification badge with their name
on it, the responsible institution conducting the survey,
and a phone number where the interviewee could solve
doubts (post-interview). A simple random method was
applied to obtain a representative sample of the popula-
tion of Valdivia. Every fifth potential participant to be
included in the data set was asked whether they would be
interested in an interview with an average duration of
20 min. To increase the response rate, each person was
told that after completing the questionnaire, a lottery
ticket would be given for participation in a voucher of
CLP 50,000 (approximately 55€) to be used at a local gro-
cery store. After receiving consent from the participant,
ethical clearance was provided, explaining the study's
context, purpose, and possible outcomes and ensuring
that their anonymity was guaranteed.

2.6 | Data analysis

The data set collected for the MA and RS did not fulfill the
requirements for normal distribution. Thus, it was neces-
sary to use nonparametric tests to answer our research
questions. To compare the support values elicited by both
methods, descriptive statistics were derived as the average
and standard deviation. A rank based on the average values
was developed for the wildlife species. Additionally, to
identify support differences among the wildlife species, a
Friedman's ANOVA (analysis of variance) test was con-
ducted (Akaichi et al., 2019). The dependent variable for
this test can be measured at an ordinal level (Friedman,
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1937), allowing us to use it for the data obtained with the
MA and RS methods (Field, 2017). Subsequently, to gener-
ate groups (subsets) among the wildlife species in function
of the elicitation values obtained, a pairwise comparison
was conducted using a Dunn-Bonferroni test (Dunn, 1964).
The generated subsets will allow us to assess similarities
and differences among the methods before and after infor-
mation disclosure. To assess the changes of support toward
the wildlife species, from round 1 to round 2 for both
methods, a sign test was conducted. Although it is rec-
ommended to use the Wilcoxon matched-pair signed-rank
test over the sign test (Field, 2017), the first was left aside
because overall, the distribution of the support difference
for the wildlife species from round 1 to round 2 were not
symmetrical. All analyses were conducted using the soft-
ware IBM SPSS® 27 for Windows®.

3 | RESULTS

3.1 | Questionnaire response and
sociodemographic characteristics

A total of 359 questionnaires were completed with
211 refusals, yielding a response rate of 59%. In Table 1,
the results from the sample and the last national census
(INE, 2017) are presented for the variables of gender, age,
and education level, and their categories. The aim was to
assess the representativeness of our sample. For the vari-
able age, different ranges are presented due to the avail-
ability of the data from the last national census. As
indicated, middle-aged and highly educated respondents
are slightly overrepresented in the sample.

3.2 | Support elicited by two methods,
MA and RS, providing colorful pictures and
scientific and common names

In round 1, the ranking of the average values for the MA
and RS methods have a concordance for 9 of the 12 species,
MCRT, SFG, CH, CW, CYO, CT, BF, FWPC, and CGSP
(Table 2 round 1 columns). The results of Friedman's
ANOVA test indicate a significant difference in the support
among the wildlife species elicited by the MA and RS, X2

(11) = 1559.842, p < .001, and X2 (11) = 908.715, p < .001,
respectively, in round 1. Furthermore, the pairwise com-
parison, that is, Dunn-Bonferroni post hoc tests, between
the wildlife species for MA and RS indicates differences
based on the subset's integration and arrangement (Figure
2, round 1). Each pairwise comparison (block) corresponds
to the MA or RS support elicitation of the 12 wildlife spe-
cies. The blocks are integrated by several columns, from
now on subsets. The specific number of subsets per block is
based on the pairwise comparison results. At the same
time, each subset is integrated by wildlife species without a
statistically significant difference (p < .05) in the support
received. As a pairwise comparison, the same species may
be included in several subsets in the same block. Finally, in
each block, the subsets are arranged according to the
received support, from the right to the left border, indicat-
ing high or low support, respectively. For round 1 (elicita-
tion of support providing colorful pictures, scientific and
common names of the wildlife species), the blocks of MA
and RS vary on the number and arrangement of the sub-
sets (Figure 2, round 1). The MA and RS blocks are
conformed by eight and seven subsets, respectively.
Regarding differences in the blocks' integration between

TABLE 1 Sociodemographic characteristics of participants surveyed conducting interviews with the citizens of Valdivia, Chile, during

March and April 2019 (n: 359)

Gender Age Education level

Categories

Study
areaa

Study areaa Sampleb

Categories

Study
areaa

Percentage Sampleb Ranges Percentage Ranges Percentage Percentage Sampleb

Female 50.93% 50.14% 15–19 7.85% 16–20 5.29%
Primary school

25.32% 0.28%

Male 49.07% 47.91% 20–29 18.40% 21–30 35.93%

30–39 13.60% 31–40 20.06%
Higher school

24.12% 20.61%

40–49 12.68% 41–50 18.38%

50–59 12.72% 51–60 13.37% University or
Technical

41.88% 75.21%

60–69 8.58% 61–70 5.57%

Postgraduate 2.19% 1.95%

aValues obtained from the last national census conducted in Chile (INE, 2017). Ranges do not sum up 100% due to not included categories (except gender).
bPercentages for the sample data do not sum up 100% due to missing values.
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MA and RS, an example is the highest supported block
from both methods. The MA block is integrated by one
species, MCRT (bird), while the RS is integrated by the
MCRT, CH, SFG, and CH (birds). The arrangement of the
subsets and the wildlife species that integrate them are visi-
ble in Figure 2.

3.3 | Differences in the support elicited
toward wildlife species by two methods,
MA and RS, after information disclosing

After information disclosure of the wildlife species threat-
ened and endemic status and which species are amphib-
ians, fish, and invertebrates (last six species in Table 3), the
change in the support, from round 1 to round 2, was differ-
ent based on the method used. Generally, for the three

treatments, in the MA, there is a significant increment for
the last six listed species and a decrease of support for the
first six species (positive and negative value, respectively, of
the Standardized Test Statistic, Table 3, MA columns). On
the other hand, overall, in the RS, there was only a signifi-
cant increment of support for the last six wildlife species,
while for the first six, the support did not have a significant
change (Table 3, RS columns). Exceptions to this last are
the CYO in the RS for the threatened treatment and the
CYO and SASL for the taxonomic treatment in the MA. At
a more specific level, it is also possible to identify how the
participants changed their support after disclosing the
information, based on the positive, negative, and ties values
presented under the Standardized Test Statistics, right, left,
and middle, respectively (Table 3). For example, for the
SASL (not threatened species), after disclosing the threat-
ened status, 43 participants took one or more bills, 89 did

Round  1: Colourful pictures and scientific names of the wildlife species

MA block RS block

Support Support

Low High Low High

Round  2: disclosing ecological traits of the wildlife species

Threatened status Endemic status Taxonomic group

kcolB SRkcolB AMkcolB SRkcolB AMkcolB SRkcolB AM

troppuStroppuStroppuStroppuStroppuStroppuS

hgiHwoLhgiHwoLhgiH                                woLhgiHwoLhgiHwoLhgiHwoL

FIGURE 2 Groups of wildlife species based on the received support elicited by two methods, money allocation (MA) and rating scale (RS),

in two consecutive rounds for each, as assessed by a pairwise post hoc Dunn-Bonferroni test after significant Friedman's ANOVA (p < .05). First

(round 1) providing color pictures and scientific and common names (above), and afterward (round 2) disclosing different ecological traits of the

wildlife. For the threatened and endemic status (below, left, and middle columns), it was mentioned which species were in the corresponding

status (red and green dots, respectively), and for the taxonomic group (right columns), it was indicated which species were amphibians, fish, and

invertebrates (blue dots). Each block corresponds to a pairwise comparison. The blocks have a different number of columns, being this represents

the subsets. Each subset is integrated by wildlife species without a statistically significant difference (p < .05) in the support received. In each

block, the subsets are arranged in function of the received support, from the right border to left border, from high to low support, respectively.

The figures of the wildlife species are as follows: MCRT, Many-colored Rush-tyrant (Tachuris rubrigastra); SFG, Spot-flanked Gallinule

(Gallinula melanops); CH, Cocoi Heron (Ardea coicoi); CW, Chiloe Wigeon (Mareca sibilatrix); CYO, Coypu (Myocastor coypus);

SASL, South American Sea Lion (Otaria flavescens); CT, Chilean Toad (Calyptocephalella gayi); BF, Barrios Frog (Insuetophrynus

acarpicus); FWCF, Freshwater Crayfish (Virilastacus araucanius); FWPC, Freshwater Pancora Crab (Aegla manni); FWF, Freshwater

Fish (Cheirodon spp.); CGSP, Common Garden Spider (Doliomalus spp.)
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not change the initially allocated bills, and 6 increased in
at least one bill.

3.4 | Support elicited by two methods,
MA and RS, after disclosing ecological
traits of the wildlife species

Based on the ranking of the average values, two species,
SASL and FWCF, for the threatened status, and one spe-
cies, SASL, for the endemic treatment, have a rank

concordance between MA and RS methods, Table 2,
threatened and endemic status column. For the taxo-
nomic group (control group), seven species, MCRT, SFG,
CH, CW, CYO, CT, and BF, presented a concordance in
the rank, Table 2, taxonomic group column. The results
of the Friedman's ANOVA indicate a significant differ-
ence in the support received among the wildlife species
for the three treatments in MA and RS methods, after
information disclosure, threatened status: MA: X2 (11) =
421.074, p < .001 /RS: X2 (11) = 207.443, p < .001;
endemic status: MA: X2 (11) = 362.861, p < .001 /RS: X2

TABLE 3 Differences of the support elicited by two methods, MA and RS, before and after disclosing ecological traits of 12 wildlife

species in three different treatments

Wildlife speciesa

Threatened status Endemic status Taxonomic group

MA RS MA RS MA RS

MCRT �9.166*** 1.206 �7.918*** 0.000 �3.175*** 0.000

86 52 0 3 127 8 66 56 1 4 115 4 12 82 0 6 82 6

SFG �8.918*** 0.000 �8.374*** �0.873 �2.750* 0.459

90 46 3 10 117 9 75 47 1 13 101 8 14 78 2 8 73 11

CH �9.333*** 1.367 �7.086*** 0.000 �3.098** 1.336

92 45 1 6 119 13 63 56 4 13 96 14 14 79 1 4 80 10

CW �8.806*** �1.919 �7.945*** 0.359 �2.910** 1.033

88 47 3 16 116 6 68 54 1 14 92 17 15 77 2 5 79 10

CYO �6.515*** 2.688** �6.813*** 1.886 �1.871 0.834

71 56 11 11 98 29 64 53 6 11 88 23 11 80 3 9 70 14

SASL �5.143*** 0.658 �5.709*** 0.000 �1.155 �0.436

43 89 6 16 101 21 40 81 2 17 88 18 3 91 0 12 73 9

CT 8.386*** 7.551*** 7.390*** 5.515*** 2.460* 4.199***

5 47 86 0 80 50 5 48 70 5 73 45 4 74 16 3 64 27

BF 8.401*** 7.291*** 7.789*** 5.835*** 4.400*** 2.919**

3 54 81 1 80 58 3 49 71 3 76 44 1 69 24 4 71 19

FWCF 8.529*** 8.070*** 7.685*** 6.326*** 0.630 3.200**

6 41 91 1 68 7 4 47 72 5 63 55 4 83 7 4 69 21

FWPC 9.180*** 7.442*** 8.125*** 6.044*** 2.000* 3.469***

2 44 92 2 74 63 0 55 68 4 70 49 1 85 8 5 64 25

FWF 9.125*** 7.938*** 7.257*** 6.068*** 3.015*** 2.345*

2 45 91 0 73 65 5 50 68 6 63 54 0 83 11 5 71 17

CGSP 9.116*** 7.660*** 8.008*** 6.803*** 2.041* 3.834***

1 49 88 3 67 69 1 53 69 4 60 59 0 88 6 4 64 26

Note: According to the treatment, it was indicated which species are threatened (first columns), endemic (second columns), and which species are amphibians,
fish, and invertebrates (last columns). The last six species fall under these three traits (CT to CGSP). For each wildlife species, treatment, and method, the
standardized test statistic (bold), negative differences, ties, and positive differences are presented (left, middle, and right, respectively).
Abbreviations: MA, money allocation; RS, rating scale.
aMCRT, Many-colored Rush-tyrant (Tachuris rubrigastra); SFG, Spot-flanked Gallinule (Gallinula melanops); CH, Cocoi Heron (Ardea coicoi); CW, Chiloe
Wigeon (Mareca sibilatrix); CYO, Coypu (Myocastor coypus); SASL, South American Sea Lion; CT, Chilean Toad (Calyptocephalella gayi); BF, Barrios Frog
(Insuetophrynus acarpicus); FWCF, Freshwater Crayfish (Virilastacus araucanius); FWPC, Freshwater Pancora Crab (Aegla manni); FWF, Freshwater Fish
(Cheirodon spp.); CGSP, Common Garden Spider (Doliomalus spp.). These last six species are in a threatened and endemic status.

*p < .05, p < .01, ***p < .001.
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(11) = 204.894, p < .001; and taxonomic group: MA: X2

(11) = 257.427, p < .001 /RS: X2 (11) = 206.852, p < .001.
Furthermore, the pairwise post hoc comparison indicates
a different arrangement and integration of the subsets
from round 1 to round 2 (Figure 2, round 2). In the MA,
the species where the threatened and endemic status was
indicated (red and green dots, respectively) were grouped
in the same subsets (Figure 2, threatened and endemic
treatments). Additionally, these subsets were grouped in
the high supported border of the block (right). An excep-
tion for the aforementioned is the MCRT, the only spe-
cies in the same subsets as the threatened or endemic
species. Finally, the species not in a threatened or
endemic status (without red or green dots) were grouped
in one subset. In the case of the RS, the species
highlighted for threatened and endemic status were not
exclusively integrated into subsets. Contrarily, the subsets
were conformed with wildlife species being threatened or
endemic or not. In the taxonomic group treatment
(Figure 2, round 2), for both blocks, MA and RS, the inte-
gration and arrangements of the subsets are more similar
to round 1 (Figure 2, round 1). This last could be because
the information disclosed in the control group was not
relevant enough to increase the support. It must be noted
that the sign test (Table 3) assessed a statistically signifi-
cant difference for the taxonomic group. However, the
positive differences were not higher than the ties (Table
3, taxonomic group columns).

4 | DISCUSSION

Based on the research questions, similarities and differ-
ences were found between the MA and RS methods to
elicit the support toward wildlife species and identify sup-
port changes before and after disclosing ecological traits
of the species. Providing colorful pictures, scientific and
common names, the wildlife species had almost a com-
plete concordance of rank between the MA and RS
(Table 2, round 1). Based on the pairwise comparison
(Figure 2, round 1), the species presented differences in
the integration and arrangements of the subsets. After
disclosing the ecological traits and eliciting the support
again, the wildlife species, overall, showed discordance in
the rank between the methods (Table 2, round 2 col-
umns). Furthermore, the sign test (Table 3) identified a
significant increase and decrease of support toward the
species based on the MA. At the same time, the RS only
assessed a support increment for most species. Finally,
according to the pairwise comparison, in the MA, the
species were overall grouped based on the threatened
and endemic status (information disclosed to the partici-
pants), while in the RS were not (Figure 2, round 2).

4.1 | Support elicited by two methods,
MA and RS, providing colorful pictures and
scientific and common names

A difference in our results between the MA and RS is the
number of wildlife species integrating each subset. Gener-
ally, the MA present fewer wildlife species in each subset,
while more in the RS. This last is evidenced clearly in the
first subset. For the MA, only one species integrated the
first subset, MCRT, and in the RS, it was integrated by four
species, MCRT, SFG, CH, and CW. The aforementioned
could be explained by the differences in the participant's
answers between MA and RS. It was not rare that a partici-
pant gave the same response for all wildlife species in the
RS; “strongly support governmental protection for the wild-
life species” (+1). In contrast, in the MA, the same partici-
pants did not equal the bills among the species. Oppositely,
while some species received more than one bill, others did
not receive any. Related to which wildlife species integrate
which subsets, based on Figure 2, it is possible to evidence
a tendency to support wildlife species based on a hierarchi-
cal phylogenetic order (Gunnthorsdottir, 2001; Knight,
2008;Liordos et al., 2017, 2020). For example, in a cross-
countries study, a correlation was identified between sup-
port and species phylogenetically close to humans (Albert
et al., 2018), but in a local context, an exception to this rule
is not rare (Liordos et al., 2017; Liordos et al., 2020). Our
results illustrate this exception in the subsets integrated by
the SASL. In the MA, the SASL shares subsets with
amphibians and crustaceans, while in the RS, it shares sub-
sets with the CT, FWCF, FWPC, and FWF. Overall, the
MA has fewer wildlife species integrating each subset than
the RS, making it clearer to distinguish support differences
among the species.

4.2 | Support elicited by two methods,
MA and RS, after disclosing ecological
traits of the wildlife species

After disclosing the corresponding information in each
treatment, a support change was identified both for MA
and RS. We will not deepen this topic, as it is not the scope
of the study and has been widely assessed (Tisdell, 2006;
Tisdell & Wilson, 2004, 2006; Tisdell et al., 2007). The con-
trol group was also statistically significantly different. Still,
based on the positive and negative ties (Table 3, taxonomic
group table), these differences were less than the threat-
ened or endemic treatment (for statistically significant
results, please refer to Espinosa-Molina et al., 2021). Few
studies have assessed the general public's effect of informa-
tion disclosure toward wildlife species, even less comparing
different methods to elicit support. One was conducted by
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Tisdell and Wilson (2004) among Australian urban
dwellers. They used five methods to assess the effect of
information provision on the support among tree Kanga-
roos. The methods were two dichotomic answers (yes or
no), two contingent valuation methods, and allocating a
fixed amount of conservation funds, or MA. The only
method that spotted a significant difference was the MA,
congruent with our findings.

An advantage of the pairwise comparison (Figure 2,
round 2) is the detailed information of the support
changes toward the wildlife species, allowing an accurate
interpretation of the results. Based on the integration and
arrangement of the wildlife species subsets, threatened
and endemic treatment, it is possible to identify differ-
ences in the effect of information disclosure on the sup-
port between the MA and RS (Figure 2, round 2). In the
MA, the subsets were mostly integrated by species in a
threatened or endemic status. In contrast, in the RS, the
subsets were integrated by both wildlife species, threat-
ened and endemic and not (Figure 2, round 2). The dif-
ference between the wildlife species subsets integration
could be due to the following fact. If the participant
wanted to support a threatened or endemic wildlife spe-
cies, in the MA method, the bills (support) must be taken
from another species. Oppositely, in the RS method, there
is no need to decrease the support of a wildlife species to
increase to another. If the objective of a project aims to
elicit preferences of specific wildlife species over others
or assess support changes, the MA would be a more accu-
rate method than the RS. Additionally, the MA is a suit-
able alternative to avoid the participants giving support
to species due to the social desirability bias (where the
participants try to answer what they think is expected by
the interviewer). Generally, people provide more positive
answers in the RS, particularly in face-to-face interviews
(Coolican, 2014).

4.3 | Methodological approach

Both methods presented a practical application, that is,
understandable and easy to follow, among the urban
dwellers in face-to-face interviews. In the following para-
graphs, the main characteristics of the MA and RS to
assess support changes toward wildlife species will be
mentioned.

After information disclosure, the arrangement and inte-
gration of the subsets respond to the characteristics of the
methods. The MA is a constraint choice, meaning that the
method obligates the participants to choose which wildlife
species to support (Champ et al., 2017), not been the case
for the RS. If a participant wants to give maximum support
to one wildlife species in the MA, the only possibility

would be to allocate 12 bills to one and none to the other
species. Oppositely, in the RS, the participants can give
maximum support to all the wildlife species. These differ-
ences are based on the objective of each method. The MA
is subject to budget constrain, revealing more easily the
participant preferences from one wildlife species to another
(Champ et al., 2017). The RS aims to measure attitudes
(Coolican, 2014; Likert, 1932), and it has been used in the
human–wildlife dimension to correlate the support toward
wildlife species with explanatory variables (Hermann et al.,
2013; Liordos et al., 2017, 2020). This characteristic of the
MA, forcing the participants to choose, accentuates the par-
ticipant's preferences, that is, support, over the RS.

To conclude, the MA and RS methodologies could
elicit urban dwellers' support toward wildlife species.
Additionally, it is possible to assess the support for several
wildlife species through one question. Our results, specifi-
cally Figure 2, could illustrate the conflict-to-coexistence
continuum (Frank & Glikman, 2019). Furthermore, the
support of a specific human–wildlife interaction can be
elicited over time to identify its evolution and, for exam-
ple, assessing a conservation strategy's effectiveness to
transform an HWC into a human–wildlife coexistence
(independent of the drivers of the conflict). Based on our
findings, the MA presented a better capacity to assess sup-
port changes after information disclosure, making it a
more appropriate method over the RS. In addition, the
desirability bias could be less in the MA, as participants
are forced to decide which species to support, compared
to the RS, where it is possible to give maximum support
to all wildlife species.

4.4 | Open research question

Generally, the effect of information disclosure on the sup-
port toward wildlife species has been tested, providing
the same attribute and assuming the same outcome. An
example is disclosing ecological traits of wildlife species,
expecting an increment of support to the species being in
a threatened status (Samples et al., 1986; Tisdell & Wilson,
2004, 2006; Tisdell et al., 2007). Under the assumption
that information can change general public support
toward wildlife species, it is possible to ask, could it also
be affected by, for example, mass media news about a spe-
cies impacting humans directly or indirectly? or due to
changes in governmental wildlife management policies?
There is evidence of a correlation between support and
the before-mentioned cases (Bombieri et al., 2018; Knight,
2008), but no studies have measured the support before
and after an HWC event. In need of a strategy to measure
human–wildlife interactions in the long term (Dressel
et al., 2015; IUCN, 2020), a next step would be to identify
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the real-world effect, for example, HWC mass media news,
on the support toward the species involved in the conflict.
Our results suggest that the MA might provide a better
and more sensitive measurement of such changes than
the RS.
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