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ABSTRACT

Research indicates that local energy projects may disrupt different dimensions of people's sense of place, such as
place attachment, causing local resistance within a community. Place-based concepts have therefore been
extensively studied in social energy science to explain resistance to energy projects. However, what has been less
studied is the integration of place-based concepts within a value-based framework to explain resistance. We
present a conceptual framework wherein place attachment enhances people's value (utility) of a natural area by
generating a person-place relationship. The framework bridges the concepts of values and resistance against
wind energy, predicting higher losses of values from a natural area transformed into a wind energy site when a
stronger place attachment is present. To test the conceptual framework, we conduct a discrete choice experiment
(DCE) to assess the role of place attachment in the valuation of impacts of a place-specific wind energy project.
Consistent with the framework, we find that place attachment (i) enlarges people's stated compensation to accept
wind energy and (ii) increases wind energy resistance by leading to a higher propensity to choose the no-wind
farm status quo option systematically across choice scenarios. Our results suggest that wind energy resistance
should be recognized as a rational response when people value environmental amenities adversely affected by

potential energy sites.

1. Introduction

Energy generated from land-based wind energy plants is expected to
play a crucial role in the decarbonization of the economy [1].' However,
increasing land use associated with new wind energy projects puts
pressure on a wide range of nonmaterial benefits people obtain from
ecosystems that are not captured by market mechanisms, referred to as
cultural ecosystem services (CES) [2,3]. CES changes include visual
aesthetic landscape impacts, reduced recreational quality, and impacts
on biodiversity. In land-use decisions at local scales, it is vital to define
and understand the changes in CES values from wind energy develop-
ment, as well as what factors shape preferences for CES [4,5]. More
knowledge about how people value CES impacts from land-based wind
energy projects is essential for making the right trade-offs between the
positive aspects of wind energy and adverse effects on local CES.

* Corresponding author.
E-mail address: anders.dugstad@nmbu.no (A. Dugstad).

For this purpose, stated preference (SP) methods, and especially the
discrete choice experiment (DCE) method, have increasingly been used
to explore people's preferences and their values for affected CES from
wind energy [6-10] and forms of acceptance [11]. A reason for the rise
of DCE is its advantage in uncovering marginal willingness to pay (WTP)
or willingness to accept (WTA) compensation for specific environmental
attributes through the choices people make across different attribute
configurations within an economic framework.

However, even though SP methods can provide inputs into decision-
making to implement more economically efficient policies, decision-
makers still often experience stiff local resistance against new wind
energy developments [12]. Consequently, policy implementation be-
comes challenging [13]. A better recognition of factors generating
resistance, integrated with values of impacts on CES, can contribute to
making more acceptable and efficient wind energy decisions.

1 Abbreviations: Cultural ecosystem services (CES), discrete choice experiment (DCE), place attachment (PA), stated preference (SP), willingness-to-accept (WTA),

willingness-to-pay (WTP).

https://doi.org/10.1016/j.erss.2023.103094

Received 10 November 2022; Received in revised form 9 February 2023; Accepted 16 April 2023

Available online 9 May 2023

2214-6296/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).



A. Dugstad et al.

Factors influencing local resistance have been widely studied in so-
cial energy science [14-18], including place-based concepts such as
sense of place [19-26]. Sense of place is described as people's place
meanings and attachment [27-30]. Place attachment (PA) is one of the
dimensions of sense of place and is particularly relevant for land-based
wind energy projects that involve dramatic visual impacts and the
degradation of physical landscapes. Prior research shows that wind
energy impacts disrupt people's PA, leading to resistance [20]. The
resistance has commonly been referred to as the not-in-my-backyard
(NIMBY) effect [20-22,31-33].

However, sense of place and its various dimensions have rarely been
studied in the wind energy-related SP research [34], even though these
dimensions underpin significant values for people [35-38] and can
explain people's response to wind energy scenarios presented. Attach-
ment to a place can be seen as a benefit per se, e.g., through satisfying
identity preference [39]. As Hausmann et al. ([37],p. 117) stress: “Sense
of place provides physical and psychological benefits to people, and has
neglected economic value.” Recognizing that sense of place generates
values and utility in decision-making will ensure the provision of sense
of place dimensions and provided benefits, such as PA, and promote
environmental conservation [37]. Thus, more research is warranted on
integrating sense of place and its dimensions in value-based approaches
to appraise energy projects. We contribute to this scarce literature with
an explicit focus on PA, as this is the most studied sense of place
dimension [30].

Our contribution is two-fold: First, we provide a conceptual frame-
work where PA is defined as a value-enhancing CES category. The
conceptual framework further bridges PA benefits to other CES benefits
and wind energy resistance. Resistance is also suggested to be driven by
how people value environmental changes in a natural area. Arguably,
higher losses of CES benefits are experienced with PA, contributing to
increasing wind energy resistance. Second, from the conceptual frame-
work, hypotheses are formulated and tested using an original DCE
dataset on an actual site-specific proposed rural wind farm near a small
village in the southeastern part of Norway. Few DCEs on wind energy are
site-specific from proposed development plans, which enhances our
contribution and general understanding of local people's preferences for
wind energy. While previous SP studies have used proximity and user
intensity variables to explain preferences for wind energy [40], this is
the first study to incorporate PA and then use it to explain place-specific
wind energy resistance and preferences.

The remainder of the paper is structured as follows: First, we present
the conceptual framework and associated hypotheses. Second, we
describe the empirical setting and DCE design. Third, the modeling
approaches are defined before the results are presented. The paper ends
with a discussion and conclusions with some implications for environ-
mental policy and recommendations for future research.

2. Conceptual background
2.1. Introduction to key terms

Sense of place and PA are intertwined, with PA often used as an
alternative term for sense of place [37]. However, sense of place should
be considered a broader term that includes all dimensions of people's
perception and interpretation of a place in an emotional, spiritual and
cognitive way.

Sense of place is generally measured by both PA and place meanings
[30]. However, PA is by far the most studied sense of place measure,
defined as an individual's emotional bond to a place [29,41,42].
Correspondingly, this study focuses on PA as a sense of place measure
because new wind energy sites can disrupt PA.

PA is often measured by two sub-dimensions [43], which we adopt in
our study. These two dimensions are (1) functionality (place de-
pendency) [44] and (2) personal identification and emotional bonding
(place identity) [45]. Both dimensions describe people's attitudes,
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behavior, and response to local environmental issues [19,20,46].

Place dependency describes attachment to a place in terms of how
suitable the place is for performing desired recreational activities
[44,47]. Place dependency depends on the recreational functionality of
a place relative to other places. Thus, an individual will compare
different places to evaluate recreational functionality. If a place is highly
functional for the performance of desired activities, the place provides
more amenities necessary for conducting desired activities than other
places [43]. The individual will then prefer and choose the place with
high functionality and develop a particular bond with the place.

Place identity [45], the second dimension, describes an individual's
attachment to a place in terms of personal identification, emotions, and
feelings about the place. The place can be important for an individual's
personal and social identification. The individual can have strong feel-
ings and affection toward the place.

2.2. Conceptual framework

Community resistance is a major obstacle in achieving new wind
energy projects and is widely studied in social energy science. Research
has mainly focused on factors influencing attitudes toward proposed
wind energy projects [48]. A simplified and common label for commu-
nity resistance is the NIMBY effect. According to Dear [49], the NIMBY
effect is defined as “protectionist attitudes of and oppositional tactics
adopted by community groups facing an unwelcome development in
their neighborhood.” The NIMBY effect has been explored to explain
resistance against several energy sources, including oil and natural gas
development [50,51], wind energy [7], and nuclear reactors [52].
However, the more recent research argues that the NIMBY effect is an
inappropriate explanation for resistance, neglecting complex motiva-
tions and perceptions [20,33].

Researchers have thus explored other concepts [53], including place-
based approaches [12,20,54-56]. Rand and Hoen [33] review thirty
years of research on public acceptance of wind energy in North America.
They define PA as a critical predictor for wind energy acceptance, where
stronger PA reduces acceptance. This finding is supported by a review of
public perceptions of and responses to new energy technologies by
Boudet [12], which finds that wind energy development can disrupt
people's PA and threaten place identity. The development will then be
perceived negatively, giving rise to resistance and place-protective
behavior [12,20,57]. Jacquet and Stedman [58] review research on
place-based concepts and oppositional behavior to large land use
changes. Their review supports that land use changes often threaten
place-based concepts, which can spur oppositional behavior.

A starting point for the interrelation between energy resistance and
PA is Vorkinn and Riese [19], showing that PA explains more of the
variance in attitudes toward a major hydropower development than
socioeconomic variables. Devine-Wright & Howes [21] find that strong
PA leads to negative attitudes toward an offshore wind energy site and
oppositional behavior. Bidwell [24] finds a positive effect of PA on wind
energy caution. Gonyo et al. [26] conclude that people with strong PA
are more likely to oppose proposed wind energy projects, initiating
place-protection action. Fleming et al. [59] find that a cluster of the
study sample with strong PA is more likely to perceive an offshore wind
energy site negatively.

What has received minimal attention in this literature is how people's
value of wind energy impacts can be explained by PA and drive resis-
tance. Fig. 1 provides a conceptual framework for integrating PA in a
value-based approach to analyzing wind energy impacts, building on
insights from Gee and Burkhard [35], Hausmann et al. [37], and Mas-
terson et al. [30]. To define our conceptual framework, we bridge
environmental economics research with social science research on
acceptance of wind energy.

In the conceptual framework, PA is characterized by place de-
pendency and identity. PA is generated through a space-place transition
intermediated by landscape [35]. The space can be considered the
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Fig. 1. Conceptual framework of PA in a value-based approach.

biophysical environment of an ecosystem, in other words, the physical
aspects of a defined geographical area. Once the space is intertwined
with humans, it initiates the transition from a space to a landscape. The
landscape provides CES benefits, such as recreation and landscape aes-
thetics [4], which ultimately have nonmarket use values [60]. The
provision of CES also generates non-use values.

For some, the transition, through psychological processes, lived
experience, use, and social interactions [27], continues from the land-
scape to a place, generating a person-place relationship [12]. The place
adds a new dimension to use values of CES, namely sense of place di-
mensions, expressed here as PA [27,35]. Through identity and de-
pendency, PA generates a broader appreciation for this geographical
area and its CES, which enhances its nonmarket values [34,37,61-63].
The conceptual framework suggests that the perceived nonmarket
values from CES are greater with PA because the attachment enhances
the benefit [37] and makes the place more valuable [61].

In what is perceived as a place, a new wind energy site will challenge
people's PA [19,20,42,64-66]. Correspondingly, the implied landscape
change is referred to as a place disruption, defined as a noticeable
transformation of the place in physical and, thus, psychological terms.
People with higher levels of attachment are more sensitive to place
disruption, especially disruption of natural areas [19]. The place
disruption will change the quality and the value of CES benefits,
including people's PA through loss of identity and dependency
[20,42,65,66], yielding a higher economic cost than a situation wherein
loss of PA is not experienced, all else equal. From the conceptual
framework, we can thus formulate our first hypothesis:

People with stronger PA have a higher willingness-to-accept (WTA)

compensation for attributes associated with negative place-specific landscape
impacts (H1).

This hypothesis will be explored through a mixed logit model (cf.
Section 3.3).? Existing economic research supports this H1. Hoyos et al.
[67] find that a stronger cultural identity in Basque culture increases
WTP to protect natural resources. Accordingly, Lopez-Mosquera and
Sanchez [68] hypothesize and find that PA increases WTP for conser-
vation. Likewise, Faccioli et al. [34] find that place identity increases
people's WTP for peatland conservation, while Iversen and Dugstad [69]
find that PA increases people's WTP to avoid environmental impacts
from the development of recreational mountain cabins.

Further, from the conceptual framework, we argue that the psy-
chological understanding of resistance intermediated by PA has dis-
regarded a crucial element. The negative behavior from a place
disruption is most likely generated by how people perceive CES values,
including their PA. We argue that people who value CES more highly
will be more likely to resist a place disruption because of significantly
higher value losses. While resistance has traditionally been described as
irrational, where opposing people lack understanding of the technology
or the problem [22,51], the reaction could be perfectly rational once
integrated with the concept of values.

We can thus formulate our second hypothesis related to wind energy
resistance and PA from our conceptual framework.

PA significantly increases the propensity to systematically choose the
status quo option describing “no construction of the proposed wind farm” in
our DCE (H2).

In our DCE design, the resistance can be identified through re-
spondents who systematically choose the status quo option, implying no

2 We recognize that H1 is contingent on people with PA perceiving the
landscape changes from a wind farm as unfavorable. However, most existing
research support this. Further, we do not evaluate the economic value of
changes in PA per se because this is empirically challenging. Instead, as our
framework suggests, we use PA as an explanatory variable to test whether it
increases the economic valuation of changes in CES.
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wind farm construction at zero reduction in municipal taxes (i.e., they
resist the wind farm).

The reasoning for H2 is as follows. From H1, people with PA are
believed to value landscape more because of the transformation from the
landscape to a place where PA is an enhancing benefit. The loss of value
will then be higher among people with PA, making them more likely to
oppose the alternative wind energy scenarios. H2 will be explored
within a structural equation modeling (SEM) framework (cf. Section 3).
Notably, local people do not always perceive renewable energy projects
to disrupt their PA. Devine-Wright [70] find that a tidal energy con-
verter in Northern Ireland enhances PA.

Our conceptual framework's overall insight is that values and
generated behavioral responses to a proposed management scheme
should be incorporated into energy-related ecosystem management.
Relatedly, this implies integrating PA into management efforts, as it has
implications for why some oppose management proposals and practices
[62].

3. Methods
3.1. The empirical setting

Our study area is the municipality of Aurskog-Hgland, a rural area
about 60 km east of Oslo, the capital of Norway. The proposed wind
farm site is located in a forest area in the small village of Setskog with
750 residents. The area is used mainly by the local population of Setskog
for recreational activities like hiking, skiing, fishing, and hunting. The
construction zone covers about 3.2 km? and can accommodate about ten
wind turbines. The site is close to Lake Setten, popular all season for
recreational activities, not only among people in Setskog but also in the
broader municipality with about 17,000 inhabitants. The people in the
study area have limited experience with wind farm development. The
closest existing wind farm, located in @rje, is about 50 km away and was
developed in 2018.

The residential homes closest to the planned wind farm are located at
a distance, as the crow flies, of 1.5 km. The map in Fig. 2 shows parts of
the municipality and the planned wind farm area. The wind farm will
provide local economic benefits to the municipality. The benefits
include value added and new jobs [71] from using local entrepreneurs in
the construction phase. The wind farm also requires full-time em-
ployees, generating extra revenues for the municipality from tax pay-
ments. However, the wind farm will negatively impact local CES. The
wind farm will be visible from many areas inside and outside of the
municipality, causing visual intrusion and changes in landscape
aesthetic [72]. Recreational services will also be negatively affected, and
some local inhabitants might need to find new substitute sites for rec-
reation. Visual intrusion might also negatively affect recreational ser-
vices outside the planning area [73]. The wind farm requires new roads
and upgraded powerlines, which entails additional impacts on recrea-
tional services and landscape aesthetic. The wind farm can also nega-
tively affect property prices. In addition the wind farm and the new
roads will harm natural habitats and biodiversity, including the North-
ern European wolf (Canis lupus) and the lynx (Lynx lynx).

3.2. Survey and discrete choice experiment design

We conducted a DCE internet survey of the inhabitants in the mu-
nicipality of Aurskog-Hgland to value the landscape impacts of the
proposed wind energy project. A critical limitation of SP methods, in
general, is hypothetical bias. The hypothetical nature of SP methods may
influence the validity of elicited estimates, as hypothetical choices might
not always align with real behavior. Thus, it is important to follow best
practice guidelines [74]. The methods are further prone to other survey
limitations, such as sampling selection bias [75].

The questionnaire first asked the respondents general questions that
could indicate PA, such as how many years they had lived in the village
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of Setskog or the municipality of Aurskog-Hgland. Respondents were
then presented with information about the proposed wind farm consis-
tent with the development plan that is available online (in Norwegian).>
We used Fig. 2 to help respondents visualize the wind farm's potential
size and show its location. We then asked how far away they live from
the proposed area with alternatives, i.e., perceived proximity. The
overall consequentiality of the survey instrument was strengthened by
informing respondents that the results could affect decision-making
related to the wind farm [74]. Furthermore, the DCE exhibited a high
degree of realism as it was designed in line with the proposed plan for a
wind farm, which has been discussed in public meetings with munici-
pality residents before the survey.

Questions related to outdoor recreation in Setskog and the munici-
pality in general, i.e., frequency and activities, were then asked, fol-
lowed by statements related to the two dimensions of PA: place
dependency and place identity; see Table 1. The statements for place
dependency were adopted from Moore and Graefe [61], whereas the
statements for place identity were adopted from Ramkissoon et al. [76].
PA was framed in connection to the proposed wind farm area. A seven-
point Likert scale (from 1 = totally disagree to 7 = totally agree) was
utilized to capture these dimensions, as recommended by Vorkinn and
Riese [19].

The DCE attributes and levels (see Table 2) were chosen to describe
salient landscape changes optimally based on (i) information provided
in the development report made by the wind farm developer, (ii) in-
sights from discussions in two local focus-group meetings held at two
separate locations in the local area, (iii) review of the existing SP liter-
ature on wind energy externalities, and (iv) the SP-DCE recommenda-
tions and guidelines [74,77]. Jointly, the DCE attributes described
landscape changes through the following wind energy characteristics:
(1) the number of turbines, (2) the height of the turbines, and (3) the
type of power lines. Combined, they represent the overall landscape
change.

In line with Hevia-Koch and Ladenburg [6], we used realistic photos
extracted from Shutterstock and the actual development plan to visu-
alize the potential landscape impacts of the different attributes objec-
tively. Neglecting to provide visualizations to the respondents may
increase the uncertainty regarding the basis for their evaluations [78],
leading to weaker conclusions and more uncertainty in inputs to policy
decisions [6]. Research suggests that using immersive and realistic vi-
sualizations can increase choice certainty [78], which supports our de-
cision to use visualizations in this survey. However, it is important to
note that insufficient descriptions of potential landscape changes
through visualizations could lead to additional uncertainty regarding
respondents' evaluations and values. The visualizations we used in this
survey were tested in focus group meetings, and deemed realistic and
appropriate.

We defined and presented information about each attribute
sequentially in the survey. The number of turbines has been used as an
attribute in several wind energy DCEs [8,79]. In our case, the levels were
set to be consistent with the development plan. We described the ex-
ternalities associated with the installation of wind turbines and related
infrastructure (paved roads), including the loss of natural areas for
recreation from new turbines and paved roads and reduced biodiversity,
including wolves, lynx, western capercaillie (Tetrao urogallus), and other
local bird species. To help the respondents visualize the potential im-
pacts, we showed a manipulated photo with and without wind turbines
after providing the attribute descriptions; see Fig. A.1 in Appendix A. By
using this approach, we aimed to capture respondents' values for
changes in a bundle of CES resulting from the installation of new tur-
bines. We chose this approach because the externalities correlate highly
with more wind turbines. Thus, we cannot separate how people value

3 https://webfileservice.nve.no/API/PublishedFiles/Download/20183991
2/2528787.
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Fig. 2. Map of the study area.
Table 1 Table 2
Attitudinal statements relating to different dimensions of PA. Attributes and levels.
Construct and scale items Attribute Levels
Place dependency Turbines 0 (Status quo)
pdepl  Ienjoy outdoor recreational activities in Setskog more than in other areas in 2
Aurskog-Hgland municipality. 4
pdep2 I would not substitute Setskog for other areas in Aurskog-Hgland 6
municipality for the outdoor recreational activities I engage in there. 8
pdep3  For the outdoor recreational activities I enjoy most, I prefer the settings and 10
facilities in Setskog. 12
pdep4  Engaging in outdoor recreational activities in Setskog is more important to Turbine height No construction (Status quo)
me than engaging in these activities in other areas in the Aurskog-Hgland 150 m
municipality. 200 m
Place identity 250 m

pidl 1 identify strongly with Setskog.

pid2 1 feel Setskog is part of me.

pid3 Staying in Setskog says a lot about who I am.
pid4 I am very attached to Setskog.

pid5 1 feel a strong sense of belonging to Setskog.
pid6 Setskog means a lot to me.

the impacts of, e.g., paved roads against new turbines, as they come as a
bundled impact for this project and most other land-based wind energy
projects in Norway [7].

Given the number of turbines, the height attribute represented visual
changes from taller turbines. The development plan stated that the
turbine height was not decided but could be between 150 and 250 m.
The respondents were informed that taller turbines would be more
visible from a distance. Height has also been used as an attribute in

Power line and environment No construction (Status quo)
Overhead lines in forests and residential areas
Underground lines in forests and residential areas
Overhead lines in forests, underground lines in
residential areas
Underground lines in forests, overhead lines in
residential areas
Reduction in annual No changes (Status quo)
municipal taxes
NOK 500 (USD 50)
NOK 1000 (USD 100)
NOK 2000 (USD 200)
NOK 4000 (USD 400)

Note: USD 1 = NOK 9.5 PPP adjusted.
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several DCE wind energy studies [9,10]. The respondents were shown
two photos sequentially of the landscape with wind turbines seen from
Lake Setten. In the first photo, the wind turbines were shorter, illus-
trating a height of 150 m. In the second photo, they were taller, showing
a height of 250 m; see Fig. A.2 in Appendix A. In other respects, the two
images were identical. The initial photo was taken from the developer's
license application and edited. We included the two photos to make it
easier for the respondents to visualize the aesthetic impact of taller wind
turbines seen from a relatively short distance. The respondents were also
shown two viewshed maps illustrating turbine visibility inside and
outside the municipality with 150 m and 250 m tall wind turbines.

According to the development plan, the wind farm would require
upgrading an estimated 15 km of power lines (excluding underground
cables between the turbines), transecting forested and residential areas.
However, the upgraded power lines could either be constructed over-
head or buried underground. It was uncertain whether the inhabitants
associated underground cables with less landscape impact than over-
head power lines. Few DCE studies of wind power externalities include
the added visual impact of the power lines needed for wind power de-
velopments, so little is known about preferences for power lines in the
respective context [80]. Contingent valuation studies in Norway indi-
cate that people strongly prefer replacing overhead power lines with
more expensive underground cables. Still, preferences vary with the
type of landscape through which the power lines run, e.g., Navrud et al.
[81]. We used visualizations to illustrate how the landscape would be
with overhead power lines and underground power lines.

The monetary attribute was framed as a reduction in residents'
annual municipal taxes. The respondents were told that the wind farm
would generate increased revenues for the municipality, e.g., property
tax revenues, but that some of the proceeds would be used to compen-
sate for the negative environmental impacts. The monetary attribute is
non-voluntary and realistic, as recommended by Johnston et al. [74].
We used a WTA compensation format to mitigate protest responses.
Compensation for the negative impacts is likely to seem fairer and more
realistic for the residents than a WTP to avoid format. Implicitly, we
defined the property rights for an unchanged environment as belonging
to the residents in the municipality. The choice of implied property
rights is sensible as the municipality has arranged public meetings with
the residents to discuss, vote, and express their opinion of the proposed
wind farm.” Previous DCE studies on wind energy externalities have also
used the WTA approach successfully [9]. The levels for the attribute
represented a rebate of 5 to 30 % and were tested in the focus group
meetings and deemed sufficient. To enhance consequentiality and
incentive compatibility, we used municipal taxes as the payment vehicle
in our study. Although rebates on the electricity bill or direct cash
payments in the form of ownership could have also been used, we
believed they would be perceived, to a greater extent, as a form of
bribery by the developer. Moreover, we believed that the respondents
had greater trust in the municipality (where they vote for elected poli-
ticians) than the developer, making municipal taxes more incentive
compatible.

An example choice card is displayed in Fig. 3. The choice cards had
three scenarios: two wind farm construction scenarios with specified
reductions in annual municipal taxes and a status quo situation without
the new wind farm. The status quo implied that the proposed wind farm

4 We recognize that when turbines become taller, their blades also become
longer. The development then becomes less dense. Thus, the visualizations for
the height attribute might not truly reflect real world conditions. However, they
still give an impression of changes in visual intrusion with taller turbines.

5 Both “WTA to have” and “WTP to avoid” formats, all else equal, were tested
when the survey launched with the purpose of comparing the designs. How-
ever, we immediately had to withdraw the WTP format survey because several
people protested and complained. We did not receive any complaints against
the WTA format survey design.
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area would remain unchanged. As this option would not result in
increased revenues for the municipality, reductions in municipal taxes
were set to zero. Each respondent answered six choice cards. Each
choice card had a budget reminder. The exact framing of each choice
scenario was (translated from Norwegian): “Which alternative do you
prefer? Choose your preferred alternative. If you choose “Today'’s situation:
No construction", the municipality will not reduce its annual municipal taxes.
In that case, the planning area will remain as it is today, and the wind farm
will not be built. Remember that your choices can increase your disposable
income, but then you will experience the impacts of the wind farm.” We had
four blocks and, thus, in total, 24 cards. A D-efficient design was pro-
grammed in Ngene [82], with priors indicating the expected directions
of the utility coefficients [83]. Respondents also registered their socio-
economic characteristics at the end of the survey.

3.3. Modeling approach

To examine H1, we first used structural equation modeling (SEM) to
estimate and predict the respondents' factor score of the latent construct
of PA. The theoretical model estimated to predict individual-specific PA
factor scores is displayed to the left in Fig. 4. SEM is a well-established
multivariate statistical approach often used in psychological research
that simultaneously integrates confirmatory factor analysis (CFA) and
multiple linear regression analysis [84], where the CFA is used to verify
an unobservable latent phenomenon from observable indicator vari-
ables. In other words, a model consists of a structural component (the
multiple linear regression analysis) and a measurement component (the
CFA). SEM is used to explain the relationships among various variables
of a theoretically specified model and commonly uses maximum likeli-
hood estimation [85].

Using SEM and the user-written package Lavaan in R [86], we
defined PA as a second-order latent variable, determined by place
identity and place dependency, to depend on some exogenous variables.
Incorporated exogenous variables were i) socioeconomic characteristics
(age, gender, education, income) [34], ii) an indicator of whether the
respondents used the affected areas in Setskog for recreational purposes
(more than ten days last year), iii) residential proximity to the wind farm
[19], and iv) the number of years the respondents have lived in Setskog
(since PA and its dimensions evolve and grow stronger over time [61]).

The factor score of PA was then predicted for each respondent to be
incorporated into the estimated discrete choice model. We first esti-
mated a baseline mixed logit model in WTA space [87], where the non-
monetary attribute coefficients were assumed to follow a normal dis-
tribution, including the status quo option, as the people can have posi-
tive and negative preferences. The cost attribute was assumed to follow a
positive log-normal distribution, constraining people to have the same
sign of the preference parameter, as they should get a positive utility of
more money (see Section B in the Appendix for a technical description).
As the mixed logit model estimation relies on simulations, we used 4000
Sobol draws [88].

Second, we estimated a mixed logit model in WTA space with
equivalent specifications and assumptions, but incorporated the pre-
dicted factor score of PA and interacted it with each attribute level. In
our primary modeling approach, we used a two-step sequential
approach rather than a simultaneous one. A simultaneous approach
generally requires utilizing the hybrid choice modeling framework,
which integrates a structural component, a measurement component,
and a discrete choice component within the same estimation [89,90].
However, hybrid choice models have been criticized for their complexity
and cost of estimation, see Mariel and Meyerhoff [91]. Since we have a
relatively small sample and work with a complex second-order latent
variable structure, the hybrid choice model framework would introduce
additional and unnecessary complexity.

To examine H2, i.e., whether PA gives rise to resistance to the pro-
posed wind farm, we extended the SEM model used to predict the latent
score of PA described earlier in this section by including an additional
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Today's situation

No Construction

Number of wind
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MY CHOICE IS:

Construction Plan 1
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Construction Plan 2

6 wind turbines 12 wind turbines

200 meters 150 meters

Overhead lines in

residential areas,

underground lines
in forests

Overhead power
lines in forests and
residential areas

NOK 500 NOK 4000

Fig. 3. Example of a choice card.

Explanatory variables

Place Dependency

Place Attachment [

Place Identity

_|Explanatory variables|

Place Dependency

Status quo choices

Place Identity

Fig. 4. Left: The theoretical model to predict the PA score will be included in the mixed logit model. Right: Theoretical model of PA on status quo choices.

structural model. This model is visually explained to the right in Fig. 4.
The additional structural model defined a dummy coded variable equal
to one if a respondent chose the status quo (no wind farm) option in
every choice situation and zero otherwise to depend on PA and the same
set of explanatory variables as previously described.

The no wind farm construction variable is binary. We thus use the
weighted least square mean and variance adjusted (WLSMV) estimator
in Lavaan. This approach implies that the binary structural model of
status quo choices was estimated as a probit link function.

4. Results

Survey participants were recruited by telephone and through a web
panel by the Norwegian survey sampling company NORSTAT to increase
the sample size from a limited local population.® The participants
recruited by telephone were subsequently sent an e-mail with a link to
the online survey. A limitation of this approach is that it generally
produces lower response participation and is prone to self-selection bias,
where the most active community members could be more prone to

% Informed consent was handled by NORSTAT. The subjects were informed
that participation was voluntary and non-binding, before being asked to state
whether they would like to participate or not. The survey company is obliged to
follow GDPR requirements. We communicated with the survey company
throughout the process. We followed the national ethical guidelines for social
sciences and humanities (NESH).
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accept the survey invitation and be interested in the survey topic [75].
Our data collection took place in March 2020 and had a response rate of
34 %. The usable sample consisted of 308 respondents. Surveys of local
environmental problems in small communities are expected to produce
modest sample sizes like ours because the population sampled is small.
However, as we have six observations per respondent, our total data
consists of 1848 observations. Uncovering significant relationships and
getting valid and reliable welfare estimates is more challenging with
small datasets and affects external validity.

4.1. Socioeconomic characteristics

The socioeconomic characteristics of the survey participants versus
census statistics for the local population are displayed in Table 3. As can
be seen, our sample has a slightly larger share of males, higher income,
and more individuals with at least three years of university education
than the general population. For this reason, any direct utilization of the
valuation results from our analysis in the benefit-cost analysis of the
proposed wind farm should be done with caution. Our analysis primarily
intends to illuminate the importance of the PA concept.

4.2. Modeling results

As explained in Section 5 and visualized to the left in Fig. 4, we used
SEM to predict the respondents’ score of PA, where PA was specified to
depend on some explanatory variables. The results of this first-stage
procedure are displayed in Table 4. The model fit satisfies the criteria
listed by Hu and Bentler [92]. We can see that PA increases with the
years the respondents have lived in Setskog and the proximity to the
planning area (measured as the direct line in km from the residential zip
code to the planning area). In addition, PA is stronger among re-
spondents who use the area for recreation. This observation makes sense
as PA grows stronger with experience and familiarity. The socioeco-
nomic variables do not significantly explain variation in PA. We also
used this first-stage analysis to evaluate the validity of the measurement
models. In SEM, validity refers to how accurately the indicator variables
measure what they are supposed to measure [93]. We assess and discuss
the validity in Section C in the Appendix. The results support the validity
of the measurement models. Thus, we are confidence using the items to
define the latent constructs and incorporate the predicted factor score of
PA in the mixed logit model.

Table 3
Socioeconomic characteristics of the sample and the population.
Variable name  Definition Sample Population
Male Male, dummy 59 % 50 %
Higheduc Dummy =1 if University education (3 45 % 20 %
years+)
Income Annual gross median household USD USD
income 93750 68125
Inc_mid Dummy =1 if income is between USD 36 % -
57900-94,700
Inc_high Dummy =1 if income is >94,700 37 % -
Age Age of respondents 51 -
Years lived in Years respondents have lived in 2.4 -
Setskog Setskog
Recreation Dummy =1 if respondents had engaged 8 % -
in recreation in the planning area 10
times or more last year
Distance Distance (as the direct line) in km from 15 km -

home to the planning area

Note: In accordance with the OECD, the PPP adjusted exchange rate of USD 1 =
NOK 9.5 was used to calculate the median household income in USD.

Energy Research & Social Science 100 (2023) 103094

Table 4
SEM model to predict latent PA scores.
PA
Structural component
Age —0.051 (0.053)
Years lived in Setskog 0.241*** (0.058)
Male —0.024 (0.052)

University education (3 years+ completed)
Recreation (10 days or more last year)

—0.078 (0.052)
0.299*** (0.050)

Distance —0.203*** (0.058)
Inc_mid 0.039 (0.064)
Inc_high 0.041 (0.064)
Measurement components

Indicator variable (mean) Standardized factor loading

Place dependency
pdepl (2.896)
pdep2 (3.039)
pdep3 (2.955) 0.905*
pdep4 (2.487)

0.849*** (0.018)
0.774*** (0.024)
***(0.012)

Place identity
pidl (2.438) 0.94
pid2 (2.315) 0.92
pid3 (2.341)
pid4 (2.744)
pid5 (2.484)
pid6 (2.445)

*(0.007)
*(0.008)

0.951*** (0.006)

PA

Place dependency

Place identity
Validity statistics Place Place PA

dependency identity
Average standardized factor 0.867 0.951 0.932
loading

Average variance extracted 0.755 0.904 0.873
Composite reliability 0.925 0.983 0.931
Observations 308 308 308

Notes: *p < 0.10, **p < 0.05, ***p < 0.01. Standard errors (SE) are given in
brackets. Standardized coefficients are displayed. RMSEA = root mean square
error of approximation = 0.079; CFI = comparative fit index = 0.959; TLI =
Tucker-Lewis index = 0.951; SRMR = standardized root mean square residual =
0.023; Chi-squared test statistics (p-value) = 304.357 with 105 degrees of
freedom (p-value = 0.000).

The two estimated mixed logit models are displayed in Table 5,
which we now refer to as MMNL and PAMMNL, without and with PA,
respectively. The models were estimated using the Apollo package in R
[94].” Each attribute was specified to be categorical, except the number
of turbines attribute. The attribute level associated with the most
negligible landscape impact was kept as the baseline value for the cat-
egorical attributes. The models were estimated in WTA space so that the
coefficients can be interpreted immediately in monetary terms.

The main effect coefficients in both models represent the average
respondent estimates. The non-monetary attribute coefficients are sig-
nificant and negative, whereas the coefficient for the status quo option is
positive, sizeable, and significant (see Table 5). These results indicate
that compensation is required to avoid reduced welfare associated with
i) more turbines, ii) taller turbines, and iii) overhead power lines or
combinations of overhead and underground power lines instead of using
underground power lines solely. The sample has strong preferences for
avoiding the proposed wind farm. The status quo option was chosen 60
% of the time, and 55 % of respondents chose the status quo option in
each scenario, which could indicate potential status quo bias [95].

7 Codes are available in Appendix A.



A. Dugstad et al.

Table 5
Mixed logit models estimated in WTA space.
MMNL PAMMNL
Main effects
Status quo 136.185%** 128.554***
(3.109) (3.248)
Turbines —3.441 %"= —4.178%**
(0.269) (0.284)
Height 200 m —6.082%** —8.964%**
(2.570) (2.331)
Height 250 m —9.328%** —9.157%**
(2.194) (2.320)
Overhead lines —43.540%** —43.956%**
(2.727) (3.342)
Overhead forest, underground —36.454** —34.872%**
residential areas (2.931) (2.997)
Underground forest, overhead —24.224%** —21.813%**
residential areas (2.506) (2.602)
-Municipal taxes/100 —1.938*x* —1.820%**
(0.406) (0.449)
Interaction effects
Status quo x PA - 223.143%**
(3.582)
Turbines x PA - —0.936%**
(0.041)
Height 200 m x PA - —5.549%**
(0.484)
Height 250 m x PA - —9.368***
(0.496)
Overhead lines x PA - —6.431%**
(0.518)
Overhead forest, underground - —10.956***
residential areas x PA (0.518)
Underground forest, overhead - —10.016%**
residential areas x PA (0.467)
Municipal taxes x PA - 0.019* (0.013)
Standard deviations of random parameters
Status quo 563.964*** 517.716%**
(11.564) (8.103)
Turbines 1.368*** (0.033) 0.935*** (0.032)
Height (200 m) 12.975%** (0.368) 13.866%**
(0.427)
Height 250 m 2.377%** (0.217) 0.917*** (0.303)
Overhead lines 22.402%** (0.674) 22.701 %=
(0.353)

Overhead forest, underground
residential areas

Underground forest, overhead
residential areas

-Municipal taxes/100

7.132%** (0.198) 4.627*** (0.294)

0.734*** (0.302) 3.420*** (0.291)

2.087*** (0.317) 2.107*** (0.317)

Log-likelihood —813.560 —792.390
Adjusted Rho-Square 0.578 0.584
AIC 1715.120 1688.780
BIC 1958.080 1975.920
Observations 1848 1848

Note: *p < 0.1, **p < 0.05, ***p < 0.001. Standard errors (SE) are given in
brackets. Coefficients are displayed in NOK, where NOK 9.5 is equal to USD 1,
PPP- adjusted. The cost attribute is scaled by 100, so WTA values must be
multiplied by 100 [34].

However, the observed status quo propensity could also be explained by
the monetary compensation implied by the payment vehicle. Re-
spondents who systematically chose the status quo were asked about
their motivations. The main reason (indicated by 44 %) was that “the cost
of the alternative construction plans was too high compared to their benefit,”
which suggests valid preferences for the status quo option. Indeed, only
20 % of the status quo respondents (<10 % of all respondents) could be
identified as potential protesters by choosing the option “I do not want to
put a monetary value on the environment.”

In the MMNL, WTA per turbine is NOK 344 per year. The difference
between WTA for 200 and 250 m turbines is NOK 322, indicating
increasing marginal disutility of taller turbines [96]. However, in
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Table A.1 in Appendix A, we test for differences in WTA between
attribute levels within the two models and differences in WTA between
models. Here, we observe that the difference in WTA between 200 m
height and 250 m height is insignificant. Furthermore, the test results in
Table A.1 indicate that overhead power lines are associated with a
significantly higher WTA than the other alternatives, both in the MMNL
and the PAMMNL.

The PAMMNL has a better fit as measured by adjusted Rho-square
and AIC statistics, though it is punished with higher BIC because of
more parameters. In the PAMMNL estimation, respondents with an
average PA score demand NOK 418 in compensation per wind turbine
installed. On the other hand, the WTA for 200 m and 250 m wind tur-
bines, compared to 150, is NOK 896 and 937, respectively. As for the
MMNL, the difference in WTA is insignificant (see Table A.1).

WTA of overhead power lines instead of underground power lines is
around NOK 4396 among respondents with a mean score of PA. They
prefer underground power lines rather than a combination of under-
ground and overhead power lines. This finding points to the negative
aesthetic impacts of using overhead power lines. As for the MMNL,
overhead power lines are associated with a significantly higher WTA
than the other combinations (see Table A.1).

Further, in the PAMMNL, we see significant interaction terms be-
tween all attributes and PA. The interaction coefficients suggest that
people with stronger PA have an even higher WTA for i) more wind
turbines, ii) taller wind turbines, and iii) overhead power lines or
combinations of overhead and underground power lines, which is
consistent with H1. Stronger PA also entails stronger preferences for
reductions in municipal taxes, which means they have a higher marginal
utility of money. The significant interaction term with the status quo
variable indicates that people with stronger PA have stronger prefer-
ences for avoiding the proposed wind farm. This result supports H2, as it
also indicates that people with stronger PA are more inclined to choose
the status quo option and value the natural area higher.

The factor score of PA was normalized to have a mean of zero and a
standard deviation of one. We can thus interpret the interaction effects
in terms of how much WTA changes if PA changes by one standard
deviation away from the mean. WTA per turbine then increases signif-
icantly with NOK 94. Thus, the WTA among people with 1 SD deviation
above the mean is NOK 513. WTA for 200 m and 250 m tall turbines
increases by NOK 550 and NOK 937 if PA increases by one standard
deviation, respectively, indicating stronger scope sensitivity. WTA for
overhead power lines increases by about NOK 643 with stronger PA. We
further conducted a robustness check for whether PA affects WTA. First,
we simulated and extract the conditional WTA estimates of the
nonmarket attributes for each respondent from the MMNL model
(without PA) in Table 5. Then, we ran a separate linear regression for
each nonmarket attribute, where simulated WTA was the dependent
variable. As explanatory variables in these regressions, we included the
predicted score of PA from the model in Table 4 and the other explan-
atory variables used in this model. The results are displayed in Table A.2
in Section A in the Appendix. As can be seen, PA has a significant and
sizeable effect in each regression, which further supports that PA in-
creases WTA for the nonmarket attributes.® Higher age and recreational
use of the planning area also increase WTA for most non-cost attributes.
We also report the adjusted R-square with and without PA in the
regression models to assess the improvement in model fit. Consistent
with the results in Table 5, the adjusted R-square increases substantially
with PA.

The SEM probit regression that shows how PA affects systematical
status quo choices (H2) is displayed in Table 6 (i.e., the model to the
right in Fig. 4). We display the standardized coefficients for interpreta-
tional convenience. The fit of the model (see Table 6) satisfies the

8 We recognize the issues of using the conditional WTA estimates, in partic-
ular because we have relatively few choice situations.
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Table 6
PA on systematical status quo choices.

PA (standardized
coef.)

Status quo
(standardized coef.)

Structural components

PA 0.387*** (0.074)

Age 0.175** (0.070) —0.028 (0.055)
Years lived in Setskog —0.015 (0.075) 0.263*** (0.054)
Male —0.039 (0.069) —0.017 (0.054)

University education (3 yearsor ~ —0.055 (0.069) —0.078 (0.055)

more completed)
Recreation (10 days or more last

0.175* (0.091) 0.288*** (0.043)

year)
Distance 0.139* (0.081) -0.203*** (0.054)
Inc_mid 0.255%** (0.081) 0.033 (0.067)
Inc_high 0.191** (0.079) 0.041 (0.068)
Measurement components

Standardized factor
loading

Indicator variable

Place dependency

pdepl 0.856*** (0.030)
pdep2 0.751*** (0.040)
pdep3

pdep4

Place identity

pidl 0.958*** (0.013)
pid2 0.949%** (0.018)
pid3 0.947*** (0.016)
pid4 0.936*** (0.018)
pid5 0.961%** (0.012)
pid6 0.959*** (0.013)

PA
Place dependency
Place identity

Notes: *p < 0.10, **p < 0.05, ***p < 0.01. p-Values are given in brackets.
RMSEA = root mean square error of approximation = 0.021; CFI = comparative
fit index = 0.974; TLI = Tucker-Lewis index = 0.987; SRMR = standardized root
mean square residual = 0.025; Scaled Chi-squared test statistics (p-value) =
129.712 with 114 degrees of freedom (p-value = 0.149).

criteria listed by Hu and Bentler [92] and Hair et al. [85]. The probit
structural component shows that PA exerts a sizeable and significant
influence on status quo propensity in each choice situation. The stan-
dardized coefficient is 0.39. Thus, if PA increases with one standard
deviation, the likelihood of choosing this option in all choice scenarios
increases by 0.39 standard deviations. We further find a strong and
significant (at the 1 % level) correlation (0.29) between the binary
variable for systematical status quo choices and the predicted PA score
(from Table 4) as a robustness check. Higher age and income, recrea-
tional use, and longer distance increase the likelihood of systematically
choosing the status quo option. We can also see that the explanatory
variables in the structural model of PA are significant, as in Table 4. The
results in Table 6 only assess how PA affects the likelihood of always
choosing the status quo option, i.e., resistance, not protest responses per
se. Moreover, as only 34 respondents were identified as protesters in the
DCE, it is statistically difficult to assess whether PA is associated with
protesting. However, we find a small and insignificant correlation (0.01)
between a binary variable for protesting and the predicted PA score from
Table 4.

5. Discussion and conclusion

The literature on public perceptions of renewable energy projects has
focused chiefly on factors influencing attitudes toward proposed wind
energy projects. Generally, socioeconomic impacts are important for
wind energy resistance. If economic aspects (e.g., property prices,
tourism) are perceived negatively, and the distribution of the costs and
benefits are perceived as unfair, resistance will generally be large [33].
Benefits must stay local to ensure local acceptance of wind energy
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projects. Including socioeconomic impacts, place-based concepts are
increasingly recognized as a factor shaping resistance. In the literature,
as discussed in Section 2.2, there is a widespread agreement that PA
tends to be disrupted by wind energy projects, spurring resistance
[56,58]. However, a few studies, including Devine-Wright [70], find the
opposite, to wit, that new renewable energy projects enhance PA.

There is increasing research using DCE to elicit people's acceptance
of wind energy [7,11]. This value-based approach forces respondents to
make tradeoffs between attributes of wind energy projects, enhancing
knowledge of how people value wind energy features. However, the
literature has largely neglected integrating place-based concepts within
a value-based framework to explain wind energy resistance and pref-
erences. In this paper, we presented a conceptual framework where PA
was defined within the CES category, contributing to enhancing the use
value of CES in transitioning from a landscape to a place. The conceptual
framework further integrated the value of CES and PA to rationalize
place-specific resistance, expanding the literature's understanding of
why some people oppose proposed wind energy sites.

Our conceptual framework suggested that PA and nonmarket envi-
ronmental values should be incorporated into the management and
appraisal of renewable energy developments. Measuring people's PA to
areas affected by proposed renewable energy projects and valuing the
implied environmental impacts can result in more efficient environ-
mental policy and management decisions. First, it is helpful to under-
stand why conflicts and resistance emerge [64]. Second, the decision-
makers are reminded of the involvement of the public in places, facili-
tating communication between policymakers, energy developers, and
the community [12]. In turn, researchers and decision-makers better
understand the distributional implications and equity considerations.
Third, a fuller picture of the meaning of places (especially natural areas)
is achieved, as traditional economic, emotional, symbolic, and spiritual
values are emphasized. Fourth, recognizing that PA has a value in
ecosystem management will ensure that people can experience all sense
of place dimensions, which can promote environmental conservation
[64].

From the conceptual framework, we derived hypotheses tested on
collected DCE data of a proposed site-specific wind farm to value the
implied landscape changes. We generally find negative preferences for
wind energy attributes and strong resistance, which could be explained
by distributional impacts [33]. However, by incorporating PA in a mixed
logit model, we found that people with stronger PA require higher
compensation in the form of reduced annual municipal taxes for more
extensive wind energy scenarios. This finding is consistent with H1.
People with higher levels of place dependency to Setskog engage in
outdoor recreational activities in Setskog because the area provides
more of the amenities necessary for their desired activities than other
places. With a wind farm installed in Setskog's natural areas, the rec-
reational functionality and the environmental amenities will be nega-
tively affected. Thus, the inhabitants' place dependency and PA will be
disrupted. Likewise, a new wind energy development might feel alien
and weaken the local character [22], threatening the inhabitants' place
identity and attachment. This finding implies a higher economic cost,
increasing the WTA estimates.

We further hypothesized that PA drives the decision to systemati-
cally choose the status quo option describing “no construction of the
proposed wind farm” in our DCE. The results do indeed support H2. We
find that PA shapes resistance. Implicitly, using a different methodo-
logical approach, our findings confirm what other studies have found.
However, the results indicate that PA as a concept for shaping opposi-
tional behavior should be nuanced. The so-called oppositional behavior
and resistance could be explained by the fact that the attachment makes
people value the impacted areas and their provided CES more. Hence,
consistent with our conceptual framework, resistance channeled by PA
could be seen as an understandable and rational reason for opposing the
disruption of natural areas. In this case, the potential loss of values is too
high to accept any new energy development.
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While a large share of our sample systematically chose the status quo
option, only a modest share was identified as protesters. As wind energy
projects tend to disrupt people's PA, which spurs resistance and oppo-
sition, one might expect stronger PA to increase protest responses in
DCEs. However, we could not find evidence of such an effect. Our results
indicated that PA drived SQ choices from real preferences for use values,
strengthening the argument that PA can be seen as an understandable
and rational reason for opposing renewable energy projects. To mitigate
SQ choices among people with strong PA, one must seemingly provide
even higher compensations in the DCE scenarios because they also value
their PA. However, more research is warranted on integrating PA in
DCEs on actual proposed wind energy projects to evaluate the extent to
which our conceptual framework and results are generalizable.

Relatedly, while we used a WTA format to enhance consequentiality,
we still think our reasoning would hold for a WTP to avoid design, where
respondents pay for less environmental impact with a status quo defined
as a worst-case scenario. Given that the respondents in such a situation
accept the implied property rights, PA is expected to reduce the likeli-
hood of choosing the status quo option and increase WTP to avoid wind
energy and PA impacts. Consistently, Faccioli et al. [34] find that place
identity increases WTP for peatland conservation and reduces the like-
lihood of choosing the status quo option, defined as a worst-case sce-
nario. However, for real, site-specific, and proposed local projects such
as ours, the WTP to avoid format is more likely to be perceived as
confounding due to the wrongful specification of implied property
rights. Consequently, respondents are generally more likely to protest
the presented scenarios and less likely to make reliable choices. How this
is affected by PA requires more research.

A limitation of our study is that we have only evaluated the impact of
PA in the experiment. Thus, we encourage future wind energy-related
DCE research to integrate other place-based concepts with value-based
approaches. Such explorations would contribute to evaluating whether
our findings are generalizable to other settings, e.g., a comparison across
cultures, and improve the literature's understanding of why some people
resist place-specific energy projects. An interesting alternative place-
based theory is climax thinking, referring to a state where individuals
perceive their surrounding environments as ideal, which could influence
wind energy resistance [23]. Future research could examine PA and
climax thinking in a value-based framework. Future research could also
look at the linkages between PA, substitute sites [97], and preferences
for wind energy. Finally, future economic research could explore the
added value of including latent psychological constructs to assess pref-
erence heterogeneity against standard economic variables.
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