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Abstract

In this study, we use a discrete choice experiment to elicit the willingness-to-pay (WTP)
for preventing and mitigating the effects of oil spills on marine and coastal ecosystem
services, along a particularly vulnerable coastal region of mainland Portugal. We used
a split-sample design to analyze the differences between two payment vehicles (PV): a
mandatory extra income tax and a voluntary contribution collected by a crowdfunding
campaign with a provision point mechanism and a money-back guarantee. The difference
between the two PVs is examined in a setting where the local population has a negative
perception of the quality of institutions. We find that respondents are more willing to con-
tribute when presented with the crowdfunding version. Also, regardless of the payment
vehicle, respondents who express a mistrust in institutions are more likely to choose the
status quo. These results suggest the potential of using crowdfunding to support ecosystem
services’ conservation initiatives.
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1 Introduction

Stated preference survey techniques, such as the Contingent Valuation approach, and Dis-
crete Choice Experiments (DCEs), among others, are widely used to elicit the economic
value of environmental goods and services. A particularly relevant issue when developing
these stated preferences methods is the choice of the payment vehicle (PV). In this paper,
we study the potential for a crowdfunding campaign.

Crowdfunding is a way of funding individuals and organizations by collecting money
from many people, typically via online platforms. It has been used to fund innovative proj-
ects, startup companies, scientific research, as well as philanthropic or civic projects (Moritz
& Block 2016). In this study, we explore the use of crowdfunding in the context of funding
public policies. We explore its potential, compared to traditional funding from mandatory
taxes, when public institutions raising and managing the funds are perceived negatively by
the local populations. Crowdfunding campaigns are typically held online using specialized
platforms, promoting transparency, efficiency, and equity in the allocation of funds (Belle-
flamme et al. 2015). In these campaigns, fundraisers can seek funding for a wide variety of
projects or initiatives, specifying a deadline for funding and a target amount that needs to be
raised to implement the project. Contributions are voluntary, and individuals pay according
to their affordability, preferences, and perceptions (Moritz & Block 2016).

As crowdfunding is a recent funding tool, its potential and properties as a viable alterna-
tive PV in stated preferences studies have yet to be fully explored, and only a few valuation
studies have considered it (Johnston et al. 2017; Kragt et al. 2021; Roesch-McNally &
Rabotyagov 2016; Stoknes et al. 2021). Crowdfunding may present the same limitations
as other Voluntary Contribution Mechanisms discussed in previous literature, namely, the
incentive both for free riding in actual contributions and to overstate the true WTP in hypo-
thetical surveys (Carson & Groves 2007; Stithou & Scarpa, 2012; Veisten & Navrud 2006;
Mitchell & Carson 1989).

To improve the incentive properties of the Voluntary Contribution Mechanism (VCM),
various modifications have been proposed, such as the Provision Point Mechanism (PPM)
(Swallow et al. 2018; Rondeau et al. 2005). The PPM requires a monetary value or number
of contributors to be met for the public good to be provided, thereby reducing the incen-
tive to free ride as participants risk losing the public good if the threshold is not reached.
Additionally, a money-back guarantee ensures contributors are refunded if the provision
point is not met, mitigating the risk of losing contributions (Rondeau et al. 1999; Spencer
et al. 2009). While not fully incentive compatible, the PPM with a money-back guarantee
has shown to increase credibility of the hypothetical scenario, reveal a higher percentage
of demand, reduce free riding, and increase the percentage of bids equal to induced values
(Rondeau et al. 1999; Rose et al. 2002; Poe et al., 2002; Rondeau et al. 2005; Murphy et
al. 2005). Both mechanisms are inherent characteristics of crowdfunding campaigns, as
discussed in the paper.

A discrete choice experiment was designed to elicit the WTP for preventing and mitigat-
ing the effects of oil spills on marine and coastal ecosystem services along a particularly
vulnerable coastal region of mainland Portugal. We used a split-sample design to analyze
the differences between the two PVs.

The comparison between these two PV is particularly relevant in contexts where local
populations perceive fiscal policy as a “black box”, with the lack of well-established and
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transparent monitoring mechanisms and reporting by public institutions. Ultimately, local
populations’ WTP for conservation purposes is context-specific, as the heterogeneity of the
different environments matters, including cultural differences, gender, education, and insti-
tutions. In the face of a lack of trust in politicians and institutions, there may exist the fear
that the “wrong people” would benefit.

The results from this study suggest a significant influence of the PV on the elicited WTP.
A crowdfunding campaign seems a credible alternative for regulators to raise funds to pre-
serve natural ecosystems. As our results show, these new practices may help overcome
existing public institutions’ reputational risks, which are, in general, associated with tradi-
tional funding sources. Importantly, this is the sole study of this kind in Portugal, and the
estimated WTPs obtained will be useful to better inform decision-makers to support sustain-
able public policy decision-making. Moreover, it provides evidence supporting the claim
that the choice of the PV is relevant to the specific context where it is applied.

The remainder of the paper is organized as follows. Section 2 presents the case study
and the survey design. Section 3 describes the econometric model. Section 4 presents and
discusses the results obtained, and finally, Sect. 5 offers conclusions. Ancillary tables are
included in the Appendix.

2 Case study and data collection

The importance of the links between a healthy ecosystem and human well-being has become
more evident in recent decades (TEEB, 2010). Coastal populations and many economic
activities significantly depend on the goods and services provided by Marine and Coastal
Ecosystem Services (MCES) (Magnussen et al. 2012), thus contributing to increased pres-
sure on the natural environment. Typically, the most relevant direct threats to MCES are
overfishing, pollution, habitat loss and degradation, and impacts on coastal dynamics (sea-
level rise and erosion) (Millennium Ecosystem Assessment, 2005). Environmental hazards
may also result from emerging activities such as offshore aquaculture, deep-sea mining, or
offshore energy production. Moreover, coastal ecosystems have been identified as being
particularly exposed to climate change’s negative impacts. In this context, the UN Decade
of Ocean Science for Sustainable Development 2021— 2030 set a call for urgent action
to conserve and sustainably use the oceans, seas, and marine resources for sustainable
development.

MCES’ vulnerability is aggravated in the presence of market and government failures.
The absence of markets for many of the goods and services provided incorrectly suggests
that the opportunity cost of degrading MCES is zero (or negligible), implying that current
decision-making processes often ignore or underestimate the value of natural ecosystem
benefits. Therefore, assessing their economic value for preservation purposes, for example,
by estimating the population’s willingness-to-pay (WTP) to prevent damages to or improve
MCES quality, is key to better-informing policymakers (Magnussen et al. 2012).

We develop a study that elicits the Portuguese population WTP for additional preventive
measures against eventual environmental hazards along the southwestern coast of Portugal
(south of Lisbon). We conducted a discrete choice experiment (DCE) and applied the Total
Economic Value (TEV) framework to identify use (surf or beach) and non-use values (bio-
diversity, coastal protection). The implementation of the preventive measures would require
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a one-time payment for a 5-year program. In the crowdfunding version, contributions would
be collected only once through a crowdfunding campaign, while in the tax version, they
would be collected also once, through the yearly income tax in the first of the five years.
The amount collected would be administered by the Portuguese Authority responsible for
combating those accidents, their impacts, and research and development on prevention and
mitigation of oil spill impacts: Directorate-General of Maritime Authority (DGAM). In the
following subsections, we describe in more detail the case study and the data collection
procedure.

2.1 Case study

The Portuguese coast is characterized by a diversity of natural environments. Due to its
geographical location, characterized by a long (North) Atlantic shoreline at the intersection
of some of the world's main maritime routes (North/South and East/West), those natural
environments are subject to rising pressure due to the growth in tourism demand and the
heavy maritime traffic in commercial ports and maritime corridors along the coast. This
traffic has increased over the last decade, and its trend is rising. In the context of the transi-
tion to carbon neutrality by 2050, ports are gaining relevance by serving as platforms for
multiple uses, a major one being to support the energy transition (HFW, 2021). To date,
there are several records of hydrocarbon and/or hazardous and/or noxious substances (HC/
HNS) accidental spills off the Portuguese coast, though information regarding their impact
on Marine and Coastal Ecosystem Services (MCES) is scarce.' Given the rising trend in
maritime traffic along the Portuguese coast, the frequency of accidents involving vessels
and/or industrial facilities, such as ships cleaning out their bulk tanks, and HC/HNS spills
may increase, implying increasing pressure on MCES. An eventual spill would produce
significant ecological losses, given the natural heritage along the Portuguese coast including
several protected areas (Frazdo Santos et al. 2013).

The high risk of an oil spill occurring in the study area is introduced to simulate a signifi-
cant change in the conditions of the natural environment, considering the damage that this
would cause and the impact it would have on the MCES supply. The study site was identi-
fied as a location with a high risk of oil spills and high natural value (Sect. 2.2).

We address three main research questions in this study:

— What is the Portuguese population's WTP to prevent and mitigate oil spill damages on
MCES at the selected site?

— Does the payment vehicle (either a mandatory income tax or a crowdfunding with provi-
sion point mechanism) in a stated preferences survey influence individual elicited WTP
for preventing and mitigating oil spill damages on MCES at the selected site?

— Given the payment vehicle, how does the perception of the Portuguese population of the
quality of institutions influence WTP elicitation for the proposed programs, and how can
this be used to inform sustainable public policy decision-making?

! Accident with the oil tanker Prestige in Galicia and northern Portugal in 2002, oil spill in coastal Alentejo
with the ship Mardo in 1989, among others.
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2.2 Selected Site

The study area includes the coastal area of the Southwest Alentejo and Costa Vicentina
Natural Park, located on the southwest coast of Portugal, including the Marine Protected
Area which is located 2 km from the coastline. This territory was classified as a protected
area in 1988 and classified as a Natural Park in 1995 to protect its highly valuable biodi-
versity (ICNF, n.d.). The site contains a large diversity of coastal habitats, including cliffs,
beaches, dunes, salt marshes, among others, and rich and diverse fauna and flora species.
It also holds high social, economic, cultural, and leisure value thanks to several surfing hot
spots, and beaches along the coast (Fig. 1). The coastline is not uniform from a geological
perspective, which implies that benefits provided by the different natural ecosystems are
also diverse along the coast.

On the other hand, the study area is also close to the port of Sines, which is Portugal's
main entry point for oil and gas (currently, mostly liquefied), meaning that the area is at
considerable risk of suffering from the adverse effects of hazardous spills. Previous oil spills
have occurred in and close to the site, and the sea currents were responsible for the spread-
ing of hazardous materials (Janeiro 2018).

2.3 Survey design

We conducted a DCE survey to elicit the WTP of the Portuguese population to prevent
and mitigate oil spills along the southwestern coast of mainland Portugal, to protect the
provision of four MCES. In the context of our study, protection means obtaining additional
resources to acquire appropriate technical equipment and support training/skills upgrading
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of dedicated workers to improve their performance in preventing and mitigating potential
hazards to reduce damages.

Respondents were informed through a video about the oil spill prevention and mitigation
program that could be applied provided sufficient funds were collected. The program would
be a combination of different measures presented below, and this justifies that the programs
have different combinations of ES protection and different costs. This involves:

— The construction of an intermediate logistical base between Sines and Lagos, which
includes a control post with combat equipment and an access ramp to the sea. Currently,
this only exists in the ports of Sines and Lagos;

— Buying new cleaning equipment;

— The strengthening of coastal surveillance through helicopters and drones;

— The hiring and training of personnel, including conducting training exercises.

Given that funds are limited, the responsible authority must prioritize where to focus
resources, including geographically. To ensure that respondents perceive their choices as
policy consequential, all participants are presented with a commitment letter written by the
responsible authority DGAM.

We followed a split-sample design to test for differences between two PVs, a mandatory
income tax and crowdfunding. Since in Portugal around 50% of the population does not pay
income tax because they are below the income threshold, we considered (and informed the
respondents) that in these cases there would be an additional mandatory tax.

ES was introduced and explained as the benefits that humans obtain from the natural
environment. The following four MCES were considered, with two levels each (more
detailed description in the supplementary material):

- Biodiversity conservation— The study area has a high diversity of species and habitats,
which would be endangered by a potential oil spill event.

- Beach use— The study area includes a coastline of more than 100 km (about 62.14 mi)
long, with beaches all along the coast, which are used by local and tourist populations for
nature activities and bathing. Oil spill events can cause the prohibition of access to beaches
for different periods.

- Coastal protection— The study area includes four saltmarsh areas, which work as natu-
ral barriers against flood and sea storms. Oil spills affect the vegetation of these areas, which
decreases their protection.

- Surf-The study area includes several internationally renowned surf spots, which attract
visitors all year round. Oil spills restrict surfers’ access to the affected areas.

A face-to-face survey was conducted at the national level, in all 18 districts of mainland
Portugal. The survey was administered between September and December 2020 by a mar-
ket research company to a representative sample of the Portuguese population concerning
socio-economic characteristics and residence location, based on the data from Census 2011
(INE, 2011).

With four MCES attributes with two levels each (some level of protection or no additional
protection) and one cost attribute (with five levels from 0 € to 125 €), we followed a D-effi-
cient design to reduce possible attribute combinations, based on the priors obtained from the
focus groups and pre-test survey conducted. The resulting design contained 24 choice sets,
which were blocked into six distinct sets of four choice cards each. Thus, each respondent
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was presented with one of these six sets and asked to make four choices with three alterna-
tives each. One of the alternatives was always the SQ option, which is a no-cost option with
no additional ES protection against oil spills, but rather the current state. Despite currently
existing some protection measures, which are the responsibility of DGAM, they are limited
in what concerns not only the quantity and quality of the available equipment but also the
area that can be assessed for intervention in case a hazard occurs. The final survey was based
on contributions from an interdisciplinary team of researchers, three focus groups, and a
pre-test with 105 respondents. Two focus groups were held at Nova SBE in Lisbon, and one
in the city of Sines. The pre-test was conducted by the same company as the final survey,
following identical sampling procedures. The final survey was subject to ethical approval by
the Scientific Council of Nova School of Business and Economics and the structure of the
focus groups and survey materials are provided in supplementary documents.

The survey was structured as follows: after explaining its purpose and conditions, the
first section contained a short personality test (Ten Item Personality Inventory).? The second
section consisted of several questions related to the respondents’ connection to the study
site. Thirdly, each respondent was shown a video clarifying what is meant by each of the
MCES considered, their role based on examples within the study area, the existing threat of
potential oil spills, and explaining the valuation scenario, including the payment vehicle. A
second short video was shown explaining the choice cards and how to choose the preferred
option (choice card example in Fig. 2). Then, respondents were asked to make a series of
four choices and to answer a set of follow-up questions on the choices made, including
certainty regarding those choices made, and the motives to contribute or not to a preven-
tion and mitigating program. This included budget constraint issues (affordability of the
program), how the respondents perceive the quality of institutions (trust), the policy and
payment consequentiality, scenario credibility, and fairness related to who should pay for
the site preservation, either the local population, the polluting companies, or the population
in general. Finally, the respondents were asked several sociodemographic questions, and
others on their behavior/attitude towards the environment.

3 Econometric model

The theoretical background for analyzing discrete choice experiments is the random util-
ity maximization model (McFadden et al., 1973). Underlying this method is the idea that
respondents choose the alternative with the highest utility. Utility depends on observed attri-
butes, entering the model as explanatory variables, and attributes that the analyst does not
observe which are considered as random variables (McFadden et al., 1973). For individuals,

n=1,..., N, facing a choice between J alternatives, j =1,...,J at T choice occa-
sions, t = 1,..., T, the indirect utility function takes the following form:
Unjl = ‘/njt + Engts (1)

where V;,j: represents the deterministic part of utility, and €njt stands for the stochastic part.
An individual chooses alternative j if Upjt > Uy, VJ # @, maximizing utility conditional
on observed characteristics and unobserved tastes. The deterministic component V;,ji is

2 This will be explored in further work.
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Level of protection
Ecosystem service Program 1 Program 2 Status Quo
Protects Protects No protection
Protects No protection No protection
Protects Protects No protection
Coastal protection
No protection Protects No protection
Cost 25¢C 75¢€ 0cC
Choice O O O

Fig. 2 Choice card example

assumed to be linear in its parameters. In this paper, the general specification of the utility
function is similar to the one in Train and Weeks (2005) as stated below:

Unjt = _pnjtan + ant/ﬂn + ant/’)' + €njt- (2)

where p,;, represents the cost attribute, and X, and Z,, represent vectors of variables
describing the observed attributes of goods or services of alternative j for individual » at
choice occasion ¢t. A dummy capturing the PV version (tax vs. crowdfunding) and the status
quo alternative specific constant are included in the Z vector. The cost coefficient @», and
the coefficients of the ES attributes 3, are individual-specific as we introduce heterogene-
ity through a mixed logit (MXL) specification, which accounts for the heterogeneity of
preferences among respondents. The other coefficients 7y are treated as homogenous, as is
the case in standard multinomial logit (MNL) models. All interaction terms are included in
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vector Z as we treat them as shifting the mean of the environmental attribute, thus keeping
the distribution constant.Equation (3) represents the model in preference-space. Willingness
to pay for an attribute is obtained as the ratio of the attribute’s coefficient to the price coef-
ficient. As this study's goal is to estimate the WTP for the ES, it makes sense to incorporate
this fact into the model directly. Specification (2) can be rearranged by dividing the non-
monetary coefficients by the cost coefficient and adding a scale parameter k,,, as follows:

Unjt = )\n [_Pnﬁ, + ant’wn + ant/U] + Enjts (3)

where A, = a,,/k,., w, = B,0,. and v = /«,.. Therefore, the vectors of parameters
wy, and v in specification (3) are scale-free and directly interpretable as marginal WTP.
Moreover, it is possible to define a distribution for these WTP directly instead of working
with ratios of the underlying preference-space distributions, which often imposes unrealistic
assumptions on the WTP distributions.? Therefore, the variation in WTP can be modelled
independently of scale and distinguished from the variation in the cost coefficient, which
incorporates scale. When the goal is to obtain WTP estimates for policy purposes, parame-
trization into WTP-space is the best option (Mariel et al. 2021). We estimate Eq. (3) which is
in WTP-space through Maximum Simulated Likelihood (Revelt & Train 1998; Train 2009),
using Carson & Czajkowski (2019)’s MATLAB package for discrete choice experiments.

4 Results
4.1 Data

We obtained 918 individual responses after removing incomplete answers. We identified
protest bids as those who were systematically not willing to pay, that is, zero-bid protesters,
except for those that were considered “true-zeros”. The argument for this protest definition
is that the estimated WTP in DCE:s is a function of the various trade-offs among attributes
(Louviere 2001; McFadden 2001) and if we understand a protest answer as “refusal to
trade one attribute for another”, we may assume that individuals who always choose the SQ
option are avoiding disclosure of their true WTP (Louviere 2001). “True-zero” bids relate
to respondents that systematically choose the SQ in all choice tasks, and that this choice is
based on rational economic behavior consistent with budget constrained utility maximiza-
tion. These were identified based on the answers to a follow-up question regarding budget
constraint and are not considered protest bids.* Protest responses were removed, as they
may not reveal respondents' true preferences and, therefore, bias the WTP results (Mariel et
al. 2021). After removing protesters, we obtained 845 valid responses (410 for the tax ver-
sion survey and 435 for the crowdfunding version).

Our sample matches the Portuguese adult population quite closely, only with the mean
education level slightly above the national average (Appendix Table 5). For the analysis,

3 An alternative approach would be to use the parameters obtained in preference-space in a Monte-Carlo
simulation to obtain WTPs. However, research has shown that this method usually yields fatter distribution
tails and less efficient estimates (Train and Weeks 2005; Scarpa, Thiene, and Train, 2008).

4As a robustness check, we have included in the Appendix (Tables 11, 12 and 13) the main model results
including the whole sample without removing protest responses, and the results remain stable.
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the variables education and employment were reduced from six to three, and from six to
four categories, respectively, to avoid categories with low representation. The variable
coastal municipality is a dummy variable about whether respondents lived in a municipality
with a coastline at the time the survey was conducted. It was obtained from the four-digit
postal codes elicited in the survey. The variable environmental attitude is a latent variable
estimated by a structural equation model (SEM), using five questions on environmental
behavior, each measured on a 3-point Likert scale, as observed variables. Lack of trust in
institutions, fairness concerns and disbelief in policy consequentiality are dummy variables
that cover a variety of possible attitudes. They are derived from responses to one or two
3-point Likert scale questions each.’ Respondents are considered to have a negative percep-
tion if they select the most extreme option in both corresponding questions.

The last column of Table 1 presents the p-values for the statistical tests performed to test
whether there is a statistically significant difference between the two sub-samples (t-test for
a difference in means for the continuous variables and chi-square test of independence for
the categorical variables.) As observed, there is a statistically significant difference between

Table 1 Descriptive statistics

Full Tax ver-  Crowd- Difference

sample sion sub-  funding between

(N=845) sample sub-sample sub-sam-
(N=410) (N=435) ples

Gender (% Male) 4521%  44.15%  46.21%  p=0.274
Age Min 18 18 18 p=0.477
Max 91 88 91
Mean 47.8 47.74 47.81
Education None or Basic ~ 60.24% 59.27% 61.15%  p=0.684
Secondary or 21.89% 23.17% 20.69%
professional
Higher 17.87% 17.56% 18.16%
education
Employment Employed 54.44% 50.49% 58.16%  p=0.073
Retired or on 22.01%  2244%  21.61%
reserve
Unemployed 17.40% 20.49% 14.48%
Student 6.15% 6.59% 5.75%
Coastal municipality (% Yes) 56.80% 58.54% 5517%  p=0.162
Lack of trust in institutions (% Yes) 12.31% 8.78% 15.63%  p=0.001
Fairness concerns (% Yes) 22.37%  23.90% 20.92%  p=0.150
Disbelief in policy consequentiality 15.86% 13.17% 18.39%  p=0.019
(% Yes)
Lack of trust in institutions or Disbe- 22.01% 19.27% 24.60%  p=0.031
lief'in policy consequentiality (% Yes)
Environmental attitude (standardized) Mean 0.0143 0.0421 -0.0119  p=0.431

The last column covers the p-values for t-tests and Chi-Square tests, respectively

5 Lack of trust in institutions: “The contributions/taxes collected for the program will be exclusively used
for its implementation” and “This type of programs should be covered by already existing taxes”; Fairness
concerns: “The cost of these programs should be beard by residents and visitors of the area” and “The costs
of these programs should be bared by the oil companies and/or shipping agents”; Belief'in policy consequen-
tiality: “My answers will influence the implementation of the program”.
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the two sub-samples on the variable employment only at the 10% significance level. There
are slightly more employed respondents in the crowdfunding version than in the tax ver-
sion. This small difference is due to random chance, as respondents were randomly selected
across sub-samples. More importantly, the proportion of individuals who have a lack of
trust in institutions and disbelief in policy consequentiality is larger in the crowdfunding
sub-sample. The differences are significant at 1% and 5%, respectively, despite their small
magnitude (roughly 6 p.p.). Since these attitudinal questions were asked after the choice
experiment of the survey, it seems that there was an influence of the PV on these elicited
attitudes. However, an advantage of having the attitudinal questions about the role of institu-
tions being asked after the choice experiment, is that we avoid that they influence respon-
dents’ choices and consequently the elicited WTP. For all other variables included in the
final model, there is no statistically significant difference across sub-samples.

4.2 Data analysis

As this study is, to the best of our knowledge, the first on MCES valuation using stated
preferences methods for a representative sample of the Portuguese population, we first pro-
vide baseline WTP estimates for the combined sample. The estimated status quo constant
represents a threshold value that the gain of some alternative must exceed to be selected and
our results show that respondents in the DCE chose some sort of protection program in 52%
of the choice occasions. Table 2 presents the estimated coefficients from the MXL and the
MNL specifications. For the MXL, we assume that all ES attribute parameters are normally
distributed, the cost parameter is log-normally distributed to ensure that it enters the random
utility function negatively and is non-zero, and the status quo coefficient is assumed to be
fixed. Moreover, we assume uncorrelated WTPs. We note that in this model coefficients in
preference-space may be correlated due to the randomness of the price coefficient, capturing
the randomness in the scale parameter, which is a realistic assumption given the panel and
split sample structure of the data.

The goodness-of-fit measures show that the MXL specification fits the data better than
the MNL specification. This and the fact that all standard deviations are highly significant

Table 2 Baseline model results MNL MXL
Coefficient Coefficient Std. Dev
(SE) (SE) (SE)
Status quo 75.58%** 63.69%*** 0
8.56 6.28 n/a
MNL: Biodiversity (68 67)*** 25 05)*** (116)00***
LogLikelihood=-3234.09, ’ ’ '
AIC/n=1.92, McFadden’s (5.41) (6.70) (7.86)
Pseudo-R?=0.09 Beach 47.76%** 41.50%** 82.69%**
MXL: @67 (593 (.77
LogLikelihood=-2584.07, Coast 19.78%** 36.08%** 61.58%**
AIC/n=1.54, McFadden’s (4.64) (5.57) (5.59)
Pseudo-R?=0.27 x .
' _ Surf -8.00 -5.22 53.01
WTf_’ﬁm E“m‘syliho P (4.67) (5.26) (5.32)
il*g;; ch';l)r;’(‘:e*s;*pp< 0 01 —Cost (in preference space) — 0.01%%* 0.46%%* 2.14%%x*
MNL and MXL models are (0.01) (0.42) 0.42)
N 845 845 845

estimated in WTP space
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suggest strong heterogeneity of preferences. As the model is estimated in WTP-space all
coefficients can be interpreted as marginal WTP values (Euro). In the context of this study,
all attributes enter as dummy variables for either protecting the ES or not. Therefore, WTP
estimates show how much the Portuguese population is willing to pay to provide some level
of protection in comparison to no change in protection in the status quo. Except for surfing,
all ES attributes show a significant positive WTP. Biodiversity protection has the highest
mean WTP with ca. 55€. In combination with the estimated standard deviation, the under-
lying population distribution suggests that over 68% of the Portuguese population have a
positive WTP for this MCES. Based on the assumption that the WTPs for the environmental
attributes are normally distributed, the estimated mean and standard deviation can be used
to derive the underlying distribution and elicit which share of that distribution is above zero,
obtaining a measure for the positive WTP rate. Beach protection has the second highest
mean WTP at roughly 41€, and a positive WTP for over 69% of the sample. Among the sig-
nificant attributes’ coefficients, the lowest mean WTP is associated to the coastal protection
ES, with ca. 36€. However, it is the attribute with the highest positive WTP rate, over 72%.
The mean WTP for surfing protection is not statistically significant. Our findings suggest a
total economic value (TEV) of ca. 350.66 million euros 2020 for the 5-year program. This
number is derived as the product of the individual WTP of 42.25€ and the total adult popula-
tion of mainland Portugal, which was 8,299,575 in 2020 (INE, 2024).6 The mean WTP for
surfing protection is not statistically significant, meaning that, on average, the Portuguese
population does not seem to be willing to contribute to the protection of surf. A possible
interpretation of these results is that the non-use values related to maritime ES are valued
higher than their use-values as the combined WTP for biodiversity conservation and coastal
protection is 91€, that is, more than twice the use value counterpart (41€). Revealed prefer-
ences as travel cost methods could most likely offer a better approach to estimating the use
value of the surfing activity.’

The constant (non-random) coefficient of the status quo is positive and statistically sig-
nificant. This means that some respondents elicit the status quo option even when presented
with alternatives that involve protecting the natural ecosystem from hazards. This constant
may represent a bias that has been associated in other studies to respondents’ protest atti-
tudes related to the payment of the hypothetical good. One problematic consequence is
the possible underestimation of real WTP values. To analyze this, we test whether the bias
relates to the PV in the subsequent estimations. We also examine whether respondents' per-
ceptions of institutions vary with different PVs.

To investigate whether the choice of the PV in the valuation scenario makes a difference
when assessing the economic value of MCES, the model specification in Table 3 includes
an interaction term between the status quo and the dummy variable tax version (takes the
value 1 in the case of the tax version and 0 in the crowdfunding version). This interaction
term is positive and statistically significant, meaning that respondents in the subsample

® As a simple summation of coefficients is infeasible for mixed logit models, the individual WTP is obtained
by taking 1,000,000 random draws of the underlying distributions, summing them for each draw, and taking
the median of the resulting distribution.

"We thank an anonymous referee for this comment.
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Table 3 Results for model MNL MXL
intgracting with payment vehicle Coefficient Coefficient Std. Dev
variable (SE) (SE) (SE)
Status quo 58.89%** 45.96%** 0
(8.52) (6.30) (n/a)
Status quo * tax version 34.68%%*% 44, 05%** 0
MNL (5.39) (6.07) (n/a)

: L. . sk seokok sfkok
LogLikelihood=—321137, Biodiversity 68.86 55.74 111.20
AIC/n=1.90, McFadden’s (5:40) (6.12) (7:39)
pseudo-R?=0.09 Beach 47.93%%* 4] 53%** 8D BE¥**
MXL: (4.66) (5.75) (5.58)
LogLikelihood=-2564.26, Coast 19.94%%% 36 15%%*  62.60%**
AIC/n=1.52, McFadden’s (4.63) (5.31) (5.31)
pseudo-R?=0.28 Surf -7.63 -5.92 59,39
WTI,’ﬁm Euros :Vliho P (4.65) (5.32) (5.15)
il*glil i ()c ?)I;fe:; % ];U <0. 0 I —Cost (in preference space) O(.)O(;]*** 1(.)3505”‘** 1(.)7572***
MNL and MXL models are (0.01) (0.33) (0.52)

N 845 845 845

estimated in WTP space

contributing through an additional mandatory income tax increase their preference for the
status quo by ca. 44€.%

Moreover, the means and standard deviations of the WTPs for the MCES remain rela-
tively stable when this interaction term is included. These results are in line with Sanches et
al. (2019), where the use of a tax PV is related to respondents eliciting lower WTPs or more
often choosing the status quo. This will be examined in more detail below.

To check for the robustness of our results and to measure the effects of socioeconomic
characteristics on elicited WTP, we estimate a model containing interactions, as in Table 5 in
the Appendix. The results show that, most importantly, the tax version coefficient seems to
be robust to the inclusion of further respondents’ characteristics as it is similar in magnitude
and remains statistically significant. The results also show that all else equal, individuals
who score higher on the environmental attitude variable are more willing to support envi-
ronmental protection than those who score lower.

Interaction terms concerning occupation suggest that, on average, unemployed respon-
dents have a considerably higher preference for the SQ compared to employed ones, which
are the baseline in this estimation. Retired respondents also have a slightly higher prefer-
ence for the SQ. However, this coefficient is only significant at 10%. These results are as
expected since these groups are typically associated with lower disposable income. On the
other hand, students' preference for the SQ does not differ from that of employed respon-
dents, all else equal.

Moreover, there is evidence that preference for SQ decreases with education. Both sec-
ondary education and higher education show negative coefficients that are highly significant.
In comparison to respondents who have no or only basic education, those with secondary
or higher education show a higher preference to pay for preventive and mitigating measures
rather than maintaining the SQ with no additional cost.

8The treatment of all status quo (SQ) interaction terms as preferences is justified by recognizing the SQ
coefficient as a representation of relative preference for the current state over proposed alternatives. It is the
magnitude rather than the exact €-values themselves that is interesting for interpretation.
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We find no significant difference in the preference for choosing the SQ over any preven-
tive and mitigating measure for coastal municipality or age. However, respondents living
in a coastal municipality seem to have a ca. 29€ higher WTP for biodiversity conservation.
Furthermore, the results suggest that age influences WTP for certain MCES. All else equal,
we find that the WTP for biodiversity conservation and protection of surfing sites declines
with age.

To further explore what may be driving the results regarding the influence of the PV we
constructed three binary variables aiming at eliciting respondents’ perceptions regarding the
quality of institutions and use of tax money, policy consequentiality, and fairness concerns
regarding the programs presented. These variables were derived based on the answers given
to a set of follow-up questions as described in Sect. 2. In turn, we include additional interac-
tion terms of these variables with both the SQ and the PV dummies. The final model results
are presented in Table 4. Again, note that the PV interaction term and the MCES attributes’
WTPs are robust to the inclusion of these additional interaction terms.

From the results in Table 4, we observe the following. As in the previous model, there is
a tendency for respondents to prefer the SQ option with a value of 35€ for the crowdfunding

Table 4 Final model results MNL MXL
when controlling for PV and
follow-up questions (lack of

Coefficient Coefficient Std. Dev.

AR ; (SE) (SE) (SE)
trust in institutions, fairness
concern, and disbelief in policy Status quo 4331%%% - 3549%F% 0
consequentiality) (8.83) (6.50) (n/a)
Status quo * tax version 46.76%** S52.11%** 0
(6.81) (7.54) (n/a)
Status quo * lack of trust in 40.55%** 33.55%* 0
institutions (11.46) (13.40) (n/a)
Status quo * fairness 17.75%* 17.95%* 0
concerns (9.03) (7.56) (n/a)
Status quo * disbelief'in 30.85%** 19.45* 0
policy consequentiality (10.69) (11.57) (n/a)
Status quo * tax version * —45.42%*%*%  -26.96 0
lack of trust in institutions (17.29) (21.53) (n/a)
Status quo * tax version * -2.15 —-1.46 0
fairness concerns (12.43) (12.97) (n/a)
Status quo * tax ver- —25.62* —-12.01 0
sion * disbe.liefin policy (15.18) (19.20) (n/a)
consequentiality
MNL: P : kkx kkk kk%
LogLikelihood=—3189.36, Biodiversity 68.85 57.26 109.16
AIC/n=1.89, McFadden’s (5.42) (5.63) (675
pseudo-R?=0.14 Beach 48.18%** 43 16***  83.22%**
MXL: (4.69) (5.28) (5.11)
LogLikelihood=—-2555.22, Coast 20.34%** 35.69%**  62.80%**
AIC/h= 1.252, McFadden’s (4.67) (5.27) (4.87)
pseudo-R7=0.31 Surf 757 550 56.35%%
*fp<(). 05: *,,;*pp< 0 01 —Cost (in preference space) — 0.01%*** 3.597%:* 67.97%**
MNL and MXL models are (0.01) (0.66) (0.63)
N 845 845 845

estimated in WTP space
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version. The preference for the SQ becomes stronger when the respondent is offered the fax
version, reaching a value of 88€ (35.49€+52.11€).

Respondents who express a lack of trust in institutions have a stronger preference for the
SQ. For the respondents that were presented with the crowdfunding version, the preference
for the SQ increases to 69€ (35.49+33.55). With the tax version, the value increases to 94€
(35.49+33.55+52.11-26.96). Similar results are obtained when calculating the preference
for the SQ for the individuals who expressed disbelief in policy consequentiality or fairness
issues: the preference for the SQ is always lower with the crowdfunding version. As robust-
ness checks, we have estimated the model separately for the two PV subsamples but keeping
the interaction terms between the status quo and the attitudinal variables. In both cases we
obtained consistent results for the PV effect (Tables 9 and 10).

The fact that respondents with negative perceptions on the quality of institutions (lack
of trust in institutions and disbelief in policy consequentiality) are more prone to elicit the
status quo option, instead of alternatives involving the protection of positively valued ES,
represents a bias that leads to an underestimation of the WTP for environmental protection.
This result is particularly relevant for Portugal, as recent evidence from Worldwide Gover-
nance Indicators (World Bank, 2024, Fig. 3 in the Appendix) and additional sources shows
that distrust in government and public institutions have increased in the last five years.’
As taxes represent a significant burden in Portugal, extra taxes are not welcome. This may
explain why in the tax version the preference for the SQ is higher than in the crowdfunding.

Finally, we have also checked whether the three attitude indicators are associated with
the WTP for any of the four MCES besides the general aversion to pay for any sort of pro-
gram. The results are presented in Appendix Table 6. No statistical significance was found
in any of the twelve interaction terms, except for (coastal protection * disbelief in policy
consequentiality) which is only marginally significant at 10%. Therefore, we conclude that
the preference for the status quo concerns the payment for conservation programs in general
and not for any specific ES.

4.3 Limitations

In this section, we acknowledge some limitations of our study.'? Since this is a pioneer study
in Portugal, there are several challenges that we had to face. Because there are no similar
studies that estimate the WTP for the preservation of natural ecosystems in this context, we
cannot make any comparisons to assess for external validity. Therefore, our results should
be regarded as exploratory. Further studies are needed to investigate alternative funding
sources, like crowdfunding, for the preservation of natural ecosystems.

Following a rigorous survey design procedure, including the development of focus
groups and pilot surveys, the final version of the survey was simplified to avoid cognitive
bias and respondent fatigue. This involved a simplification of the follow-up questions to a
3-point Likert scale and considering only two levels of protection in the choice experiment

% According to the Director of Transparency Portugal 2022 (Nuno Cunha Rolo), “In line with previous
results, the national results of the Perception of Corruption Index for Portugal in 2022 reflect a very timid
and stagnated corruption combat, in which the perceived risk levels are aggravated by corruption, as well
as a lack of transparency and control in the defense and national security sectors”. https://transparencia.pt/
indice-de-percecao-da-corrupcao-2022.

10We thank an anonymous reviewer for suggesting the inclusion of this section.
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(protect or not protect). However, these decisions regarding the study design also limited the
ability to conduct some additional analyses. First, the content of our set of follow-up ques-
tions does not appear to provide sufficient information to allow the estimation of a latent
variable model capturing the "lack of trust in institutions" as a latent variable. In general,
it is problematic to estimate latent variable models with only two measurement variables,
as more variables are typically used. In fact, to estimate this model, a variety of different
optimization algorithms and model constraints were tried without success. For that reason,
we had to follow a more direct approach, only considering respondents to have a lack of
trust in institutions when they select the most extreme response options in the corresponding
attitudinal questions. A similar approach was followed for fairness concerns and disbelief
in policy consequentiality. Second, since the choice experiment presented only two possible
levels of protection, it was not possible to implement a scope test. Dugstad et al. (2021)
define that “Sensitivity to scope in nonmarket valuation refers to the property that people are
willing to pay more for a higher quality or quantity of a nonmarket public good”. To assess
the economic significance of sensitivity to scope requires estimating the scope elasticity of
WTP which requires more than two protection levels. However, this is not the case in our
study. In any case, in DCEs the scope test “has often drawn less attention as the attributes
vary and thereby internal scope sensitivity is ensured” (Mariel et al. 2021).

Lastly, one can argue that the protest definition that was adopted in this study is over-
simplified, as we consider “protest-zeros” all respondents that consistently choose the status
quo, except for those with budget constraints issues (“true-zero”). We acknowledge that
there is no unique definition of protesters and past studies have adopted different definitions.
Some definitions will identify too many and some will identify too few.

5 Conclusion

This study contributes to the literature on the economic valuation of ecosystem services in
Portugal, being the first to estimate for a representative sample of the Portuguese popula-
tion the WTP for protecting marine and coastal ecosystem services from hazards along the
southwest and south Portuguese coasts.

We implement a DCE to a split sample to assess the effect of two PVs on WTP for envi-
ronmental protection: a mandatory extra income tax and a crowdfunding campaign with a
provision point mechanism. We find that respondents who were faced with the tax version
were less prone to pay for prevention and mitigation than those who were confronted with
a crowdfunding campaign. Therefore, our results suggest that crowdfunding is an interest-
ing alternative vehicle to be explored by the public sector to raise funds to protect natural
ecosystems, even in less credible institutional contexts, as is the case in Portugal.

Our results also show that, regardless of the payment vehicle, respondents who distrust
institutions, do not perceive policy consequentiality, or have fairness issues related to the
scenario presented are more likely to choose the status quo. As mentioned before, there is
recent evidence in Portugal showing the poor performance of the country based on several
governance indicators, such as The World Bank (Fig. 1 in the Appendix).

This may explain why respondents are more willing to contribute to the prevention and
mitigation program through the crowdfunding campaign, as by ring-fencing the investment
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to the exact purpose there is less possibility to use that money for other purposes, which
increases transparency.

The preliminary evidence obtained in this paper also highlights the role that the selection
of the payment vehicle can play as a source of funding to invest in innovation, namely in the
context of climate change. Douenne and Fabre (2022) investigate how beliefs regarding a
policy form (carbon tax with dividend policy) determine attitudes towards it by distinguish-
ing between beliefs from the pure effects of preferences for the French population during
the Yellow Vests crisis. Pessimism is often related to government distrust (Alesina et al.
2018). Since this may jeopardize local populations’ support for climate action, it is relevant
to better understand its causes and how it can be overcome. In the context of oil spill pre-
vention and mitigation, our results can help decision-makers to assess trade-offs concerning
different management options (e.g., prevention or restoration), to identify priority areas of
intervention (e.g., for cleaning-up), or to decide on the appropriate amount of compensa-
tion to injured parties when liability is at stake, also allowing for implementing cost—benefit
analyses, among other.

As crowdfunding becomes more popular due to the increasing use of technological plat-
forms in daily life, and the success obtained in several different campaigns in Portugal
(health, cultural, and innovation projects among others), this type of payment mechanism
may become an important tool to be considered in future environmental valuation stud-
ies. There are a few examples of crowdfunding campaigns as a payment mechanism cre-
ating quasi-markets for environmental conservation, where consumers can purchase real
improvements in environmental quality: In the Netherlands, the Voor je Buurt Foundation
operates at the forefront of civic crowdfunding initiatives, empowering local communities
to move forward with their projects. Specifically, the Crowdfunding for Nature program has
raised over 1 million Euros and successfully funded over 100 campaigns for environmental
improvement in the urban context (Crowdfunding Voor Natuur, n.d.). The Ocean Cleanup,
also a Dutch initiative, is a notable large-scale environmental crowdfunding campaign. It
has raised millions of euros to develop technologies for removing plastic from the oceans,
attracting significant support across Europe (The Ocean Cleanup, n.d.). In the UK, the cam-
paign "It's Time to Take Legal Action Against HS2" aimed to challenge the HS2 rail project
due to its environmental impact. It sought to raise funds for legal action to protect ancient
woodlands and wildlife habitats and the campaign successfully raised £140,665 to support
this cause (CrowdJustice, n.d.).

To the best of our knowledge, this is the first study to address the potential role of crowd-
funding as a tool for funding conservation of natural ecosystems at a large scale in Portugal.
Better informed local populations are more motivated to defend their natural environment
as they realize how valuable that is for their wellbeing in the present and in the future.
Recent examples exist in Portugal where the engagement of the local communities was key
to prevent interventions that could potentially damage the natural environment: in the case
of lithium mining in the north of Portugal in a pristine rural environment, the opposition
of the local populations prevented the investment from moving forward. Another example
back to 2017 concerned the licensing granted by the regulatory authorities to private firms
to search for fossil fuels offshore in the southwestern and southern coasts of mainland Portu-
gal. Again, the opposition of civil society played a critical role in stopping the licensing. The
increasing awareness of local populations about the importance of preserving the natural
environment in the transition to carbon neutrality highlights the “confrontation” between a
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top-down strategy risking institutions’ reputational loss (associated to the tax version) vis a
vis a bottom-up strategy fueled by the increasing engagement of local communities in natu-
ral capital conservation (associated to crowdfunding). A full understanding of these dynam-
ics requires more research, namely by comparing them under different socio-economic and
political contexts. As the empowerment of local populations becomes more effective, they
get more involved which suggests that crowdfunding mechanisms may become more rel-
evant. This favors crowdfunding, which may become more and more attractive, to the extent
that it helps overcome local institutional, cultural or other “barriers” contributing to increase
the welfare of local populations. Given the diverse set of economic, social, and political fac-
tors involved, and the interest of populations to contribute to environmental conservation
and protection, a distinct line of research on this topic could provide meaningful insights.

As previous studies have shown, the payment vehicle plays an important role in the eco-
nomic valuation of environmental goods. However, more research is still needed to under-
stand the potential of crowdfunding as a tool for financing the conservation of public goods,
such as local ecosystem services across space and different cultural contexts. Future work
could investigate how the choice design and framing (e.g., the ordering of the attitudinal
questions) in conjunction with the payment vehicle may influence the elicited individual
WTP for conservation purposes. Investigating how to better “match” the payment vehicle
with preservation goals in the short/medium run can also be an interesting research line to
further pursue. Currently, looking for more “credible” alternative payment vehicles than tra-
ditional funding sources is even more important as the transition to carbon neutrality cannot
be successful without the support of local populations.

Appendix

See Tables 5, 6,7, 8,9, 10, 11, 12, 12 and Fig. 3.
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Table 5 Characteristics of the
Portuguese population

Gender

Male 47.8%
Female 52.2%
Adult education level

None or basic 69.5%
Secondary or professional 16.7%
Higher education 13.8%
Age of adult population

18-29 16.8%
30-39 18.4%
40-49 18.0%
50-59 16.3%
60-69 13.5%
70 or higher 16.9%
Median 47
Active adult population

Employed and unemployed 73.4%
Non-active (retired, on reserve, other) 26.6%

Source: INE—Recenseamentos Gerais da Populagdo, 2011
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Table 6 Results for model including socio-economic variables interactions

MNL MXL

Coefficient (SE) Mean (SE) Std. Dev. (SE)
Status quo 87.3%*xx 84.36%** 0

(26.95) (22.17) (n/a)
Status quo * tax version 37.12%%* 46.52%%* 0

(5.49) (6.4) (n/a)
Status quo * environmental attitude —20.04*** —19.6%** 0

(3.03) (3.32) (n/a)
Status quo * retired 17.57** 12.13 0

(8.78) (10.07) (n/a)
Status quo * unemployed 42.82%%* 40.87*** 0

(7.3) (8.67) (n/a)
Status quo * student 9.12 10.73 0

(11.89) (13.08) (n/a)
Status quo * secondary education —34.45%%* —39.52%** 0

(7.26) (7.88) (n/a)
Status quo * higher education —47.08*** —37.58%** 0

(8.23) (8.99) (n/a)
Status quo * coastal municipality (incl. Lisbon) —4.05 -10.79 0

(15.46) (11.33) (n/a)
Status quo * age —-0.51 —0.68* 0

(0.49) 0.41) (n/a)
Biodiversity 88.27%** 98. 11%** 98.65%**

(15.54) (19.48) (6.88)
Beach 53.34%%* 55.14%** 78.03%**

(14.46) (15.92) (5.5)
Coast 26.48* 47.74%** 59.7%%*

(14.64) (15.43) (5.48)
Surf 26.03* 28.87%* 48.76%**

(14.53) (14.45) (5.25)
Biodiversity * coastal municipality (incl. Lisbon) 28.86%** 35.4%%* 0

(9.81) (12.21) (n/a)
Beach * coastal municipality (incl. Lisbon) 15.06 16.86 0

(9.33) (10.83) (n/a)
Coast * coastal municipality (incl. Lisbon) 9.78 13.04 0

9.27) (10.05) (n/a)
Surf * coastal municipality (incl. Lisbon) -3.74 -8.92 0

9.33) (9.05) (n/a)
Biodiversity * age —0.8*** —1.25%%* 0

(0.28) (0.36) (n/a)
Beach * age -0.27 -0.48 0

0.27) (0.31) (n/a)
Coast * age -0.21 —-0.47 0

(0.27) (0.3) (n/a)
Surf * age —0.59** —0.6** 0

(0.27) (0.28) (n/a)
—Cost (in preference space) 0.01*** 0.31%** 1.08***
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Table 6 (continued)

MNL MXL
Coefficient (SE) Mean (SE) Std. Dev. (SE)
0) (0.34) (0.33)

N 845 845 845

MNL: LogLikelihood = -3023.20, AIC/n = 1.80, McFadden's pseudo-R? = 0.19
MXL: LogLikelihood = -2472.07, AIC/n = 1.48, McFadden's pseudo-R? = 0.33
WTP in Euros with significances:*p < 0.1;**p < 0.05;"*p < 0.01
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Table 7 Results when controlling for PV and follow-up questions, interacting with attribute variables

MNL MXL

Coefficient (SE) Mean (SE) Std. Dev. (SE)
Status quo 56.95%** 42 11%** 0

(8.57) (6.21) (n/a)
Status quo * tax version 37.31%** 49.55%** 0

(5.48) (6.22) (n/a)
Biodiversity T4.07%** 64.83%** 109.05%**

(6.15) (7.35) (6.91)
Biodiversity * protesting institutions -9.62 -17.15 0

(12.05) (20) (n/a)
Biodiversity * fairness concerns —-9.48 -15.36 0

(8.59) (12.87) (n/a)
Biodiversity * disbelief in policy consequentiality -14.3 -16.34 0

(10.34) (15.93) (n/a)
Beach 50.9%** 44.26%** 82.26%**

(5.3) (6.37) (5.58)
Beach * protesting institutions —8.67 —-13.69 0

(11.09) (16.27) (n/a)
Beach * fairness concerns —5.46 -5.17 0

(8.28) (10.61) (n/a)
Beach * disbelief in policy consequentiality -4.96 -7.54 0

9.79) (14.06) (n/a)
Coast 25.84%%* 39.34%%* 62.12%%*

(5.39) (6.32) (5.63)
Coast * protesting institutions -22.03* —-15.08 0

(12.24) (14.8) (n/a)
Coast * fairness concerns —5.64 -0.77 0

(8.85) (10.5) (n/a)
Coast * disbelief in policy consequentiality -13.75 —23.53* 0

(10.45) (12.38) (n/a)
Surf -8.47 —6.3 56.28%**

(5.46) (5.82) (5.26)
Surf * protesting institutions —6.24 —-11.41 0

(13.15) (15.97) (n/a)
Surf * fairness concerns 5.23 1.5 0

9.78) (10.24) (n/a)
Surf * disbelief in policy consequentiality 0.86 4.56 0

(11.45) (13.62) (n/a)
—Cost (in preference space) 0.01%** 2.31%%* 32.61%%*

0) (0.58) (0.56)
N 845 845 845

MNL: LogLikelihood = -3194.07, AIC/n = 1.90, McFadden's pseudo-R? = 0.14
MXL: LogLikelihood = -2552.82, AIC/n = 1.52, McFadden's pseudo—R2 =0.31
WTP in Euros with significances:*p < 0.1;"*p < 0.05;**p < 0.01
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Table 8 Results for interaction
of the payment vehicle with the
different attributes

MNL: LogLikelihood =
-3217.53, AIC/n = 1.91,
McFadden's pseudo-R? = 0.13
MXL: LogLikelihood =
-2577.39, AIC/n = 1.53,
McFadden's pseudo-R? = 0.31
WTP in Euros with
significances: *p < 0.1

#p < 0.05:p < 0.01

MNL MXL

Coefficient Mean Std. Dev.

(SE) (SE) (SE)
Status quo 75.06%** 65.08*** 0

(8.53) (6.15) (n/a)
Biodiversity 74.15%%* 63.65%*%*  110.85%**

(6.25) (7.96) (7.39)
Biodiversity * tax version  -11.91%* -17.71 0

(7.03) (11.07) (n/a)
Beach 57.15%%* 48.78***  82.89%**

(5.62) (6.97) (5.53)
Beach * tax version -19.79%** -17.37* 0

(6.81) 9.12) (n/a)
Coast 25.84%%* 44.02%**  58.85%**

(5.79) (6.7) (5.25)
Coast * tax version -12.42% -16.26%* 0

(7.23) (7.92) (n/a)
Surf -7.93 —6.87 57.39%**

(5.98) (6.22) (5.18)
Surf * tax version 0.58 -0.35 0

(7.94) (7.73) (n/a)
—Cost (in preference 0.01*** 1.03%** 8.2 %**
space)

0) (0.53) (0.52)
N 845 845 845
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Table 9 Results for interaction MNL MXL

with follpvy-up qu‘estlons.(lack Coefficient Mean (SE) Std. Dev.
of trust in institutions, fairness

concern, and disbelief in policy (SE) (SE)
consequentiality) for the tax ver-  Status quo 134.33%%% 108.29%** 0
sion subsample (18.3) (12.4) (n/a)
Status quo * protesting -5.93 10.18 0
institutions
(15.18) (21.3) (n/a)
Status quo * fairness 18.27* 18.59%* 0
concerns
(10.28) 9.16) (n/a)
Status quo * disbelief in 6.41 19.01 0
policy consequentiality
(12.8) (13.75) (n/a)
Biodiversity 02.83***  (8.54%**  ]39.28%**
(10.96) (9.68) (11.77)
Beach 58.8%** 55.34%*k B3 37k
MNL: LogLikelihood = (8.33) (6.82) (6.64)
-1525.80, AIC/n=1.87, Coast 33.38%**  5].o%** 67.96%**
McFadden's pseudo-R? = 0.15 (8.31) (6.69) (6.41)
MXL: LogLikelihood = Surf 6.35 5.93 61.19%%*
-1230.72, AIC/n = 1.52, (7.96) (7.16) (6.13)
McFadden's pseudo—R2 =0.32 . .
—Cost (in preference space) ~ 0.01%** 8.21* 378.65%**
WTP in Euros with 0) 0.91) (0.94)
significances:*p < 0.1 : :
N 410 410 410

#p < 0.05%p < 0.01
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Table 10 Results for interaction
with follow-up questions (lack
of trust in institutions, fairness
concern, and disbelief in policy
consequentiality) for the crowd-
funding subsample

MNL: LogLikelihood =
-1654.28, AIC/n =191,
McFadden's pseudo-R? = 0.13

MXL: LogLikelihood =
-1320.01, AIC/n = 1.53,
McFadden's pseudo-R? = 0.31
WTP in Euros with
significances:*p < 0.1
< 0.05%p < 0.01

Table 11 Baseline model results
including protester responses

MNL: LogLikelihood =
-3433.23, AIC/n=1.87,
McFadden's pseudo-R? = 0.15
MXL: LogLikelihood =
-2690.28, AIC/n = 1.47,
McFadden's pseudo-R? = 0.33
WTP in Euros with
significances: *p < 0.1

' < 0.05;**p < 0.01

MNL MXL
Coefficient Mean Std. Dev.
(SE) (SE) (SE)
Status quo 20.36%* 5.05 0
(9.55) (6.94) (n/a)
Status quo * protesting 35.62%%* 18.7%* 0
institutions
(10.19) (9.43) (n/a)
Status quo * fairness concerns  15.76%* 8.42 0
®) (7.84) (n/a)
Status quo * disbelief in policy = 27.25%** 21.76%* 0
consequentiality
(9.55) 9.57) (n/a)
Biodiversity 53.92%%% 4D 95%*k QD 54wk
(5.93) (7.58) (8.55)
Beach 41.84%**  30.77*¥*¥*  7536%**
(5.62) (7.53) (7.35)
Coast 10.91* 17.69%*  61.54%**
(5.63) (7.17) (7.93)
Surf —17.05%%%  _[530%% 48 55
(5.77) (6.27) 6.17)
—Cost (in preference space) 0.02%** 0.05%** 0.02*
0) 0.19) (0.24)
N 435 435 435
MNL MXL
Coefficient Mean (SE) Std. Dev.
(SE) (SE)
Status quo 86.91*** 73.63*** 0
(8.81) (4.76) (n/a)
Biodiversity 69.52%** 48.84%** 119.81%**
(5.45) (3.92) (6.36)
Beach 45.84%xx 37.52%%* 86.5%**
(4.64) (4.38) (4.34)
Coast 18.54%** 32.11%** 59.9%**
(4.62) (4.41) (3.87)
Surf -9.06* -9.05%* 56.43%%*
(4.67) (4.51) (4.96)
—Cost (in preference  0.01%** 13.58 659.03%**
space)
0) (0.84) (0.79)
N 918 918 918
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Table 12 Results for model MNL MXL

1nt§ractlgg Wlth payment vehicle Coefficient Mean (SE) Std. Dev.
variable including protester

(SE) (SE)
responses
Status quo T1.6%** 55.12%%%
(8.71) (5.87) (n/a)
Status quo * tax version 32.26%*%*%  42.67*** 0
(5.23) 5) (n/a)
Biodiversity 69.81%%% 5] 9]%**  ]]3.4%**
(5.45) (4.91) (6.35)
Beach 45.95%**  373Q%kk  RE SHkk
MNL: LogLikelihood = (4.65) (4.75) (4.28)
-3412.51, AIC/n = 1.86, Coast 18.73%k% 33 34%%% (4 ik
McFadden's pseudo-R? = 0.15 (4.62) (4.79) (4.22)
MXL: LogLikelihood = Surf _8.82% _8.0% 54 84%%%
-2671.51, AIC/n = 1.46, (4.66) (4.23) 4.2)
McFadden's pseudo—R2 =0.34 .
—Cost (in preference space) 0.01*** 80.91 13878.98***
WTP in Euros with (0) (1.05) (0.95)
significances: *p < 0.1 v 018 91.8 91.8
;¥ p < 0.05;"*p < 0.01
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Table 15 Fmal model results
when controlling for PV and
follow-up questions (lack of trust
in institutions, fairness concern,
and disbelief'in policy conse-
quentiality) including protester
responses

MNL: LogLikelihood =
-3389.26, AIC/n = 1.85,
McFadden's pseudo-R? = 0.16
MXL: LogLikelihood =
-2667.97, AIC/n = 1.46,
McFadden's pseudo-R? = 0.34
WTP in Euros with
significances:*p < 0.1

p < 0.05;p < 0.01

MNL MXL

Coefficient Mean Std. Dev.

(SE) (SE) (SE)
Status quo 55.6%** 40.06*%** 0

(8.92) (5.69) (n/a)
Status quo * tax version 45.95%*%*  50.05%** 0

(6.64) (6.26) (n/a)
Status quo * protesting 29 7*** 19.62* 0
institutions

(11.19) (10.25) (n/a)
Status quo * fairness 19.91** 15.78** 0
concerns

(8.69) (7.39) (n/a)
Status quo * disbelief in 40.98%**  31.26%**
policy consequentiality

(10.24) (8.32) (n/a)
Status quo * tax version * -37.91*%* -12.2 0
protesting institutions

(17.06) (19.03) (n/a)
Status quo * tax version * -6.4 -5.61 0
fairness concerns

(12.1) (12.08) (n/a)
Status quo * tax ver- =37.01*%*%  -21.56 0
sion * disbelief'in policy
consequentiality

(14.78) (14.82) (n/a)
Biodiversity 69.95%**  46.88%**  []11.77***

(5.48) 4 (6.06)
Beach 46.20%**  36.15%F*  QPHHE

(4.68) (5.18) (4.68)
Coast 19.14*** 33 11***  59.03%**

(4.66) 3.9) (3.89)
Surf —875%  —7.92%  58.95%kx

(4.68) (4.35) (4.25)
—Cost (in preference space) 0.01%*** 38.86 3829.24%**

0) (0.92) (0.84)
N 918 918 918
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Indicator Country Year Percentile Rank (0 to 100)
Voice and Accountability Portugal 2012
2017 —
2022 —
Political Stability and Portugal 2012 I ————
Absence of 2017 e
Violence/Terrorism 2022 I
Government Portugal 2012 ———
Effectiveness 2017 e —
2022 ————— =
Regulatory Quality Portugal 2012 I
2017 I
2022 I ——
Rule of Law Portugal 2012 s —
2017 | E——
2022 I —
Control of Corruption Portugal 2012 . —g
2017 3
2022 ——
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Fig. 3 Worldwide Governance Indicators, Portugal.
Source: World Bank, 2024
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