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a b s t r a c t

Green–green dilemmas are particularly challenging since they involve two desirable goals, yet with
detrimental counter-effects. Although wind energy production is to some desirable as a form of
renewable energy for reducing global CO2 emission, it conflicts with conservation goals when airborne
animals die during collisions. Yet, protecting species with high collision risk may prevent to some
extent the deployment of wind turbines or involve altered operation schemes with lowered energy
production, two constraints impairing the development of wind energy production. Stakeholders
involved in wind turbine projects discuss this dilemma not only based on their knowledge and
interests, but also on their thoughts and emotions about wind turbines or affected animals such
as bats. We studied some of these cognitions and emotions of stakeholders involved in the local
realization of wind turbine projects (e.g. planning or authorization) to shed light on fundamental
aspects of disagreements. We undertook a self-administered online survey (n=537 respondents) with
six stakeholder groups from the wind energy and conservation sector to understand i) their value
orientations, beliefs and emotions, the predictive potential of ii) value orientations, beliefs, emotions
on trust as well as iii) trust among and in stakeholders involved in decision making processes. We
observed that beliefs about the importance of wind turbines and emotions towards wind turbines
differed across stakeholders while emotions towards bats were generally positive. Overall, stakeholders
had low trust in each other. Representatives from the wind energy sector had more trust in politicians
compared to conservationists. Trust was most strongly influenced by beliefs about the importance of
wind turbines. Beliefs about the importance of wind turbines were in turn most strongly influenced
by emotions towards bats and wind turbines. We argue that awareness of different beliefs and
emotions among stakeholders should be acknowledged in this apparent conflict to foster trust among
stakeholders.

© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The worldwide promotion and development of wind energy
production is a controversially discussed topic. While wind tur-
bines promise to reduce CO2 emission and thus contribute to
coping with the global climate crisis, the ongoing negative im-
pact of wind turbines on airborne wildlife emerges as an urgent
biodiversity issue (Rydell et al., 2012; Thaker et al., 2018; Voigt
et al., 2015). It is critical in this scenario that both climate change
and biodiversity crisis are acknowledged as two of the major
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problems in this century (IPBES, 2019; IPCC, 2013) and that
each of these pressing issues are recognized as wicked problems.
Wicked problems are ‘ill-defined problems that are too complex
to be solved by rational systematic processes’ (Rittel and Webber,
1973). It is common to many wicked problems that they are mul-
ticausal, i.e. there is no one and clear solution and stakeholders
might have opposing solutions at hand, each influenced largely,
albeit not exclusively by the respective background information
held by the stakeholders. Climate change requires immediate
actions (IPCC, 2013), yet at the same time the global biodiver-
sity crisis involves species extinctions at alarming rates as well
(IPBES, 2019). Although involved stakeholders may justify their
solutions based on specific knowledge and expertise, suggested
solutions may have no privilege a priori. Moreover, finding con-
sensus about objectives, scale and speed of impacts and how
to handle regional versus global conservation problems is often
challenging, particularly when one party is perceived to assert
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its interest at the expense of another (Dickman, 2010; Young
et al., 2007, 2010). The challenge of solving wicked problems
gets even more complex if one has to prioritize the solution of
one wicked problem over the solution of another, which is the
case for wind turbines and the protection of species with high
collision risk. The dilemma of producing green energy at the cost
of the death of thousands of endangered bats and birds each year
turns the wind turbine-wildlife conflict into a typical example
of a green–green dilemma; a dilemma that splits the views of
involved parties and that evokes emotional responses in involved
groups (Voigt et al., 2019). While biodiversity conservation is
to some stakeholders more or at least equal important than
climate change, for others wind energy production is more highly
prioritized than biodiversity goals (Voigt et al., 2019). While there
are certain efforts to align climate change with biodiversity goals
such as turning wind turbines off at sensitive times for wildlife
(Arnett et al., 2011; Arnett and May, 2016), clashing values, views
and interests among groups and organizations is likely to affect
the ability to collaborate on conservation goals, initiatives and
actions (Manfredo et al., 2017).

Collaboration among all parties involved is crucial for solv-
ing the green–green dilemma between the wicked problems of
protecting the global climate and the global biodiversity. The out-
come of such collaborations could be improved decision-making
resulting ultimately in conflict resolution (Stern and Coleman,
2015). In the implementation of wind energy production, collabo-
rative processes among stakeholders ranging from environmental
NGOs, wind energy companies and governmental agencies were
found to be most effective if the emphasis was put more on local
issues and less on the interests of the energy sector (Wolsink
and Breukers, 2010), yet past studies largely ignored the effect of
beliefs, emotions and trust on stakeholder actions. Collaborative
processes require arguably one factor the most: trust (Young
et al., 2016). Trust is a key feature of the participation and conflict
literature, but also other fields such as social psychology (Young
et al., 2016). Trust is fundamental in social relationships (Möller-
ing, 2006), it is beneficial for collaborations, helpful for mitigating
conflict situations and for finding creative solutions among in-
volved parties (Cvetkovich and Winter, 2003; Stern and Coleman,
2015; Young et al., 2016). Consequently, the lack of trust can
be a barrier in effective collaborations and hence, hinder finding
creative solutions or even breaking agreements or acting in op-
position to conservation initiatives (Stern, 2008). Trust has been
highlighted in a range of studies relevant to conservation such as
invasive species management (Estévez et al., 2015) or restoration
projects (Metcalf et al., 2015). Trust is fragile and much easier to
destroy than to create (Poortinga and Pidgeon, 2004). However,
trust among and between actors can also become an outcome of
participation (Young et al., 2016) since repeated interactions are
opportunities to build trust among parties (Ainsworth et al., 2020;
Stern and Coleman, 2015). The concept of trust and underlying
drivers has received so far little attention in studies related to the
green–green dilemma of wind turbines and wildlife, yet attention
to trust could guide discussions and potentially alleviate conflicts
among stakeholders by becoming aware of different views and
paradigms.

While trust is an abstract concept that is context specific,
trust assessments can be based on cognitive (e.g. explicit eval-
uations), affective (e.g. emotional judgement) and subconscious
psychological processes (Luhmann, 1979; Stern and Coleman,
2015). Theory suggests that shared goals, thoughts, opinions and
values (i.e., perceived similarity) are foundations of trust (Need-
ham and Vaske, 2008). Values represent what is important in
people’s lives, they help to select and justify actions and are
used to evaluate other people and events (Rokeach, 1973). In
relation to wildlife management and trust, people with higher

scores in their domination values towards wildlife management
(i.e. human mastery over wildlife ) were found to have higher
trust in state-wide agencies, but were also suggested to have
less trust in others based on their desire to maintain primary
representation in decision-making (Manfredo et al., 2017). In re-
lation to the siting of energy development, understanding values
(besides preferences) of residents early in the decision-making
process to limit potential conflicts is increasingly acknowledged
(Pocewicz and Nielsen-Pincus, 2013). Further, concepts such as
beliefs (Haselhuhn et al., 2010; Lount and Pettit, 2012; Poortinga
and Pidgeon, 2004) and emotions (Dunn and Schweitzer, 2005)
have also been found to be associated with trust. For instance,
emotions with positive valence, such as happiness and gratitude,
were found to increase trust while emotions with negative va-
lence, such as anger, to decrease trust (Dunn and Schweitzer,
2005). While familiarity with a topic influences people’s belief
(Morris et al., 2012), positive or negative beliefs about an issue
influence how people interpret events or information which is
an important precondition of maintaining trust (Poortinga and
Pidgeon, 2004). Key components of trust are further the charac-
teristics of people involved, interactions or relationships among
them and the context in which trust or distrust is developed
(Stern and Coleman, 2015).

Understanding human dimensions in relation to energy re-
search and meaningful collaborations are crucial for realizing
future energy systems (Devine-Wright, 2014; Sovacool et al.,
2015) and the dimensions of stakeholders which ‘hold a stake’
in the green versus green dilemma of wind turbines and wildlife
play a key part in the decision-making process. We acknowledge
that the broad public as well as local communities play an im-
portant role in the context of wind turbines (e.g. NIMBY) and
the development of renewable energy in general (Devine-Wright,
2014). Particularly since an increasing body of research is focusing
on identifying sites for sustainable wind development on already
developed land (i.e. land degraded by humans) rather than plac-
ing wind turbines in undisturbed habitats (Baruch-Mordo et al.,
2019; Kiesecker et al., 2011, 2020). Nevertheless, the number of
such areas in Germany is limited and space for new wind turbines
gets exhausted while the wind energy expansion targets are still
not achieved. Therefore, policy and wind energy planners aim to
develop new sites in areas which were not considered before due
to conservation issues (BDEW, 2019; FA Wind, 2017). Hence, the
conflict between wind energy and conservation increases. Experts
from the wind energy sector, authorities or conservation orga-
nizations which are directly involved in the practical planning
and realization of wind turbine development have received so
far little attention. Therefore, in this study, we focus on those
stakeholders with expertise in the context of wind energy and
conservation in order to understand their specific views and
opinions. These stakeholders range from companies developing
and operating wind turbine parks or consultants who conduct en-
vironmental assessments. Further, conservation authorities who
oversee the environmental assessment and decide on mitigation
schemes during the authorization process for wind turbine parks
such as implementing species specific curtailments, or even re-
evaluating the site of the wind turbines such as withdrawing or
relocating wind turbines that are too close to sensitive breeding
sites (Arnett and May, 2016). But also volunteers from non-
governmental organizations (NGOs) like bird watchers or bat
conservationists and employees of environmental NGOs observ-
ing the planning processes and intervening when they anticipate
detrimental effects for nature conservation (Fritze et al., 2019).
All these stakeholders have their own expertise and knowledge,
but also their own interests and views about wind turbines which
influence their specific actions and their interactions. These dif-
ferent views and expertise can also be a base to build fruitful



1770 T.M. Straka, M. Fritze and C.C. Voigt / Energy Reports 6 (2020) 1768–1777

collaborations and solutions for the further development of an
environmentally friendly energy transition — as long as these
stakeholders trust each other.

The aims of our study were to understand (i) value orienta-
tions, beliefs and emotions of stakeholders, the predictive poten-
tial of (ii) value orientations, beliefs, emotions on trust as well as
(iii) trust among and in stakeholders involved in decision making
processes of wind turbine projects. We predicted that values
would have the strongest predictive potential on trust since it is
situated at the base of cognitive processes (Fulton et al., 1996)
and that a lack of trust would be particularly apparent among
stakeholders which had the largest discrepancies in their values.
We further predicted that stakeholders with the most familiarity
about wind turbines (e.g. members of the wind energy sector)
would have the most positive beliefs about them. Understanding
these underlying concepts, their predictive potential on trust and
being aware of different paradigms among stakeholders might
be a starting point for discussions and help to pave the way for
efficient political decision concepts in future.

2. Methods

2.1. Questionnaire design

The questionnaire included (a) a subset of the New Environ-
mental Paradigm (Dunlap et al., 2000; Dunlap and York, 2008)
which has been widely and cross-culturally applied to measure
human–nature relationships (Hawcroft and Milfont, 2010), (b)
dimensions of emotions, i.e. valence (Jacobs et al., 2014) (c)
specific beliefs about wind turbines i.e. pro-green energy be-
liefs, (d) themes (items) investigating trust in different groups of
stakeholders (Stephenson, 2013) and (e) demographic parameters
(e.g. age, gender). Items of the questionnaire can be found in the
Supplementary Material Table A.

2.1.1. Trust (dependent variable)
We measured trust in stakeholder groups involved in the po-

litical and practical aspects of wind turbine development, namely
companies developing and operating wind turbines, conservation
authorities, nature conservation organizations and politicians. We
included politicians in this part since they are the main drivers of
the energy transition and are the elected entities of a society to
work out the practical steps of achieving both the biodiversity and
climate goals. However, we did not include them in our survey
sample since here, we focussed on experts and professionals in
the field of wind energy and conservation to understand their
specific views. We used a composite scale of items representing
three different components of trust (adapted from Stephenson,
2013), specifically: expertise, accessibility and trust in decision
making (see Suppl. Material Table A).

2.1.2. New environmental paradigm (independent variable)
The New Environmental Paradigm (NEP) framework is a psy-

chometric scale to measure environmental concern among peo-
ple (Dunlap et al., 2000; Dunlap and York, 2008). Broadly, the
framework measures value orientations or basic beliefs about
two ideologies on human–nature relationships: the Dominant
Social Paradigm (DSP) and the NEP. While the Dominant Social
Paradigm (DSP) reflects an anthropocentric ideology, i.e. prior-
itizing human welfare over environmental concerns, the New
Environmental Paradigm (NEP) is more an ecocentric ideology
focusing on beliefs that humans are part of natural systems and
hence, a sustainable use of nature. Hence, with this framework it
is possible to get a better understanding about where people as-
sess themselves and their own views between these two opposite
and extreme positions. We used a subset from this framework

with three items from each ideology (DSP and NEP, see Suppl.
Material Table A) and respondents could rate on a 7 point scale
how much they agreed with each statement (from 1 = ‘strongly
disagree’ to 7 = ‘strongly agree with 4 as neutral point). Average
scores were calculated for each ideology to calculate the latent
constructs.

2.1.3. Emotions (valence) (independent variable)
Emotions were measured through a bipolar scale using valence

(four items: do not like–like, unpleasant–pleasant, negative–
positive, not enjoyable–enjoyable) following Jacobs et al. (2014).
Respondents were asked to rate their emotion towards bats (as
representative example for wildlife and relevant in the green–
green dilemma) and wind turbines on a 7- point scale with ‘not at
all’ to ‘very strong’. Hence, higher scores indicated more positive
emotions towards bats or wind turbines, respectively. Although
this valence scale has been used in wildlife related issues (Jacobs
et al., 2014), valence (‘pleasantness’) has also been found to be
relevant for wind turbine assessments (Maehr et al., 2015) and
hence, we selected this category for our survey.

2.1.4. Pro-green energy beliefs (independent variable)
A scale was developed containing six items to measure spe-

cific beliefs about wind turbines, hereafter labelled as ‘pro-green
energy beliefs’ (see Suppl. Material Table A). Beliefs can be dis-
tinguished as beliefs in an object or in beliefs about an object
(Fishbein and Raven, 1962). Beliefs in an object refer to the
existence of the object, while beliefs about an object refer to
the way it exists (Fishbein and Raven, 1962); in this case the
object is wind turbines. The belief items were developed based
on previous conversations and experiences of two of the authors
who work with stakeholders in the green versus green dilemma.
In detail, two items of this set of beliefs addressed the importance
of wind turbines during the energy transition and superiority
above other renewable energy sources, two items addressed the
superiority of wind energy production above other issues (namely
species conservation and landscape protection) and two items
general beliefs about the climate change crisis and the role of
energy transition. Items were tested in a pilot survey with n
= 5 participants for clarity. While the NEP paradigm is a very
broad concept of beliefs about human–nature relationships they
are likely linked to specific beliefs (Corral-Verdugo et al., 2003)
as in this case of wind turbines.

2.2. Study sample

We sent out a self-administered online survey (LamaPoll) to
stakeholders who were familiar with or directly involved in wind
turbine planning processes (hereafter named ‘stakeholders’). Fol-
lowing a snowball sampling (Dragan and Isaic-Maniu, 2013), we
asked these stakeholders to forward the online survey to col-
leagues in their respective field. The starting point of this snow-
ball sampling approach was an email distribution list of par-
ticipants who joined a conference in Berlin, Germany on wind
turbines and biodiversity conservation. Respondents could iden-
tify themselves in the questionnaire as agents from the wind
energy sector (hereafter named ‘members of the wind energy
sector’), conservation authorities, employees and volunteers from
NGOs, researchers or other. In total, we received 537 responses
with the most numerous responses from consultants (n = 103),
conservation authorities (n = 102) and volunteers from NGOs (n
= 101) followed by researchers (n = 63), employees from NGOs
(n = 57) and members of the wind energy sector (n = 23) and
88 respondents from other professional backgrounds. The median
age class of participants was between 45–54 years. More male (n
= 247) than female respondents (n = 170) participated in the
survey (no answer regarding gender=32).
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2.3. Statistical analyses

All analyses were undertaken using R version 3.3.3 (R Core
Team, 2018). Internal consistencies of DSP and NEP value ori-
entations, emotions (valence), pro-green energy beliefs and trust
were estimated with Cronbach’s alpha using the psych package
(Revelle, 2018). All scales, except for DSP, showed Cronbach’s
alpha against the accepted cutoff point of .70 (see Suppl. Ma-
terial Table A). While a Cronbach’s alpha above .70 is generally
used to indicate acceptable reliability (Bland and Altman, 1997),
a generally accepted cut-off point for Cronbach’s alpha is in
question (Vaske, 2008). Hence, we included the DSP ideology in
further analyses to understand the predictive potential although
it showed a Cronbach’s alpha below .70 (see Suppl. Material
Table A). The reliability for ‘DSP’ did not increase when items
were deleted and hence, all original items were kept within their
construct.

The relationship between DSP and NEP value orientations,
emotions (valence), pro-green energy beliefs and trust was tested
using a piecewise SEM in the piecewise SEM package (Lefcheck,
2016). Since all variables deviated from a normal distribution
(Shapiro–Wilk test, p < 0.001 for trust, valence, beliefs and
DSP and NEP), we fitted generalized linear models. Differences in
DSP and NEP value orientations, emotions (valence), green energy
beliefs and trust among stakeholders were tested using ANOVA
and post hoc Tukey’s HSD.

3. Results

3.1. Value orientations, beliefs and emotions of stakeholders

Except for NEP value orientations (ANOVA, F (5, 440) = 0.77,
p = 0.57) which was overall high (M = 5.1), all other underlying
concepts differed among stakeholders (Fig. 1).

Among NGO employees, consultants and members of the wind
energy sector, we found small, yet significant discrepancies for
DSP value orientations (ANOVA, F (5, 440) = 2.6, p < 0.05) and
emotions towards bats (ANOVA, F (5, 438) = 2.9, p < 0.05). While
DSP value orientations were overall moderate (M = 3.4), NGO
employees had significant lower DSP value orientation compared
to consultants and members of the wind energy sector (Tukey’s
HSD, p < 0.05; Fig. 1). Emotions (valence) towards bats were
overall high and positive (M = 6.5). However, members of the
wind energy sector had significantly less positive emotions to-
wards bats compared to NGO employees and consultants (Tukey’s
HSD, p < 0.05; Fig. 1).

We found larger discrepancies among stakeholders with re-
spect to pro-green energy beliefs (ANOVA, F (5, 442) = 33.3, p <
0.001) and emotions towards wind turbines (ANOVA, F (5, 439) =

2.9, p < 0.001). Overall pro-green energy beliefs were moderate
(M = 3.2), yet members of the wind energy sector showed the
highest pro-green energy beliefs of all groups (Tukey’s HSD, p
< 0.001; Fig. 1). NGO volunteers showed the lowest pro-green
energy beliefs, differing significantly from those of conservation
authorities, researchers and consultants (Tukey’s HSD, p < 0.001;
Fig. 1). Pro-green energy beliefs were also significantly lower
for NGO employees compared to consultants (Tukey’s HSD, p <
0.001; Fig. 1).

Although emotions towards wind turbines were overall more
moderate (M = 3.7) than emotions towards bats, members of
the wind energy sector stood out among all other stakeholders
by rating their emotions towards wind turbines highest (Tukey’s
HSD, p < 0.001; Fig. 1). NGO volunteers rated lowest in their
emotions towards wind turbines which were significantly lower
compared to those of all other stakeholders (Tukey’s HSD, p
< 0.01; Fig. 1). Similarly, as for pro-green energy beliefs, NGO
employees showed significantly lower emotions towards wind
turbines compared to consultants (Tukey’s HSD, p < 0.01).

3.2. Predictive potential of value orientations, beliefs and emotions
on trust

The piecewise SEM showed significant relationships between
value orientations, emotions, pro-green energy beliefs and trust
(AIC = 26; BIC 79.2; Fig. 2). The path between NEP value ori-
entations and trust was, however, not significant (SEM; 0.02,
p = 0.58). With the exclusion of this path for trust, the model
fit of SEM improved marginally (AICc = 24; BIC = 74.2). The
strongest relationships originated from pro-green energy beliefs
influencing trust (SEM; 0.41, p < 0.001). The strongest effects on
pro-green energy beliefs came from emotions (valence) towards
bats (SEM; −0.12, p < 0.01) and towards wind turbines (SEM;
0.80, p < 0.001) while direct effects between emotions and trust
were significant but less strong (bats: SEM; 0.11, p < 0.01, wind
turbines: SEM; 0.23, p < 0.001). Moreover, the effects of DSP
value orientations were stronger correlated with trust than with
pro-green energy beliefs (SEM; 0.17, p < 0.001). Significant and
non-significant effects explained 54% of the variation of trust and
83% of pro-green energy beliefs.

3.3. Trust in stakeholders involved in the planning and erection of
wind turbines

Trust in stakeholders involved in the planning and erection
of wind turbines varied largely (Fig. 3). Across all stakeholders,
the lowest overall trust was found in politicians (M = 2.2)
with the second lowest trust in members of the wind energy
sector (M = 2.6). The highest overall trust was found in nature
conservation organizations (M = 4.2) followed by consultants
(M = 3.8) and conservation authorities (M = 3.7). Trust in these
groups, however, varied significantly among stakeholders (trust
in politicians: F (5, 442) = 7.2, p < 0.001; in members of the wind
energy sector: F (5, 442) = 32.1, p < 0.001; in nature conservation
organizations: F (5, 442) = 4.2, p < 0.001; in consultants: F (5,
443) = 21.5, p < 0.001; in conservation authorities: F (5, 442) =

14.5, p < 0.001, ANOVA).
Overall, members of the wind energy sector showed the high-

est trust in politicians, their own group (members of the wind en-
ergy sector) and consultants. In contrast, NGO volunteers showed
the lowest trust in politicians and in members of the wind en-
ergy sector (Fig. 3; Table 1). While members of the wind en-
ergy sector trusted politicians significantly more compared to
all other stakeholders except for conservation authorities, NGO
volunteers showed the lowest trust in politicians (Tukey’s HSD,
p < 0.05; Fig. 3; Table 1). Further, members of the wind energy
sector trusted their own group (members of the wind energy sec-
tor) significantly more compared to all other stakeholders while
NGO volunteers trusted members of the wind energy sector least
(Tukey’s HSD, p < 0.05). NGO employees trusted members of the
wind energy sector significantly less than consultants (Tukey’s
HSD, p < 0.05). Lastly, members of the wind energy sector trusted
consultants significantly more compared to all other stakeholders,
except for consultants themselves (Tukey’s HSD, p < 0001), while
consultants trusted in their own group (consultants) significantly
more than the remaining four stakeholders (Tukey’s HSD, p <

0.001). NGO volunteers and employees had the lowest trust in
conservation authorities which was significantly different to con-
servation authorities, consultants or researchers (Tukey’s HSD,
p < 0.01). Interestingly, trust in nature conservation organizations
only differed between NGO volunteers and consultants, with a
significant higher trust of consultants than volunteers (Tukey’s
HSD, p < 0.01).
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Fig. 1. Boxplots showing ratings of environmental value orientations (NSP and DSP), pro-green energy beliefs and valence towards bats and wind turbines among
stakeholders (see Suppl. Material Table B). The box extends from the lower to upper quartile values of the data, with a line at the median; whiskers represent the
range of the data with maximum and minimum and dots show outliers.

Fig. 2. Piecewise SEM with underlying constructs for trust in stakeholders explained by standardized coefficients and p-values represented as p ≤ .001***, p ≤ .01**,
p ≤ .05*. The path between NEP and trust (dashed line in grey) was excluded from the final model.

4. Discussion

A basic understanding of different perspectives between stake-
holders can lead to a level of trust in collaborating processes
(Sponarski et al., 2014). Here, we investigated the relationships

between and differences in value orientations, pro-green en-
ergy beliefs, emotions (valence) and trust among stakeholders
involved in the green–green dilemma. We found that stakehold-
ers mostly varied in their pro-green energy beliefs and emotions
towards wind turbines with members of the wind energy sectors
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Table 1
Mean ratings and standard deviation (Std) trust of stakeholders in politicians, members of the wind energy sector, conservation authorities, consultants and NGOs.
Post hoc comparisons using Tukey’s HSD. Significant differences (at the 0.05 level) shown by letters and marked in light grey.
Stakeholder Trust in

politicians
Trust in members of
the wind energy sector

Trust in Cons.
Authorities

Trust in consultants Trust in nature
conservation organizations

Mean Std Mean Std Mean Std Mean Std Mean Std

NGO volunteers 1.8 a, b 0.8 1.9 a, b 1.1 3.0 a, b, c 1.4 3.1 a, b, c 1.5 3.8 a 1.6
NGO employees 2.1 a 1.0 2.3 a, c 1.2 3.2 a, b 1.3 3.1 a, b 1.4 4.4 1.4
Consultants 2.2 a, b 0.9 3.0 a, c 1.2 4.1 b 1.1 4.5 b 1.2 4.5 a 1.1
Researchers 2.2a 1.0 2.5 a, b 1.2 3.7c 1.4 3.7 a, b 1.5 4.4 1.5
Conservation authorities 2.4 b 0.9 2.6 a, b 1.1 4.3 a, b 1.1 3.8 a,b, c 1.2 4.3 1.1
Members of the wind
energy sectors

2.9 a, 1.2 5.1 a 1.1 3.7 1.5 5.4 a 1.0 3.7 1.4

Fig. 3. Average trust of stakeholders involved in the green–green dilemma in politicians, members of the wind energy sectors, consultants, conservation authorities
and nature conservation organizations. Scale ranging from 1 (strongly disagree) to 7 (strongly agree). The box extends from the lower to upper quartile values of
the data, with a line at the median; whiskers represent the range of the data with maximum and minimum and dots show outliers.

and NGO volunteers on either side of the extremes. In contrast
to our expectations, beliefs had a stronger predictive potential on
trust than value orientations and beliefs were strongly influenced
by emotions. Our results provide applied and theoretical under-
standing of value orientations, beliefs, emotions and trust among
stakeholders involved in the green–green dilemma, particularly
in the conflict between wind energy production and wildlife
conservation. To our knowledge, these concepts have not been
applied before to the wind energy–wildlife conflict.

4.1. Differences in value orientations, emotions and beliefs among
stakeholders

NEP value orientations capture items focusing on sustain-
able use of nature by humans (Dunlap et al., 2000; Dunlap and
York, 2008). Overall, NEP value orientations were high among
all stakeholders without significant differences. In contrast, DSP
value orientations reflect statements that humans can modify the

environment to suit their needs as well as an acknowledgement
of human knowledge and ingenuity. While DSP value orientations
were overall moderate, members of the wind energy sector and
consultants rated highest on these items and NGO employees
lowest. Since wind turbines are a man-made modification of the
environment, it does not seem surprising that members of the
wind turbine sector rated high on this scale and support human
intervention in nature more than other stakeholders. Despite
the differences among these three stakeholders (members of the
wind energy sector, consultants and NGO employees), results
of our survey are promising. Value orientations are at the base
of the cognitive hierarchy, i.e. of thought processes. Therefore,
value orientations are more stable (Fulton et al., 1996) and more
difficult to influence or to change than constructs higher in the
cognitive hierarchy such as attitudes (Manfredo et al., 2017). This
suggests that if value orientations would have differed too much
among stakeholders, these quite stable constructs would have
clashed. It is further suggested that shared values might facilitate
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the process of creating definitions about shared problems (Stern
and Coleman, 2015) which is an important component in resolv-
ing wicked problems related to natural resource management
(Stern and Coleman, 2015; Weber and Khademian, 2008). Indeed,
awareness about the alignment that sustainable use of nature
(NEP value orientations) matters equally to all stakeholders in-
volved in the green–green dilemma in Germany might provide
a basis for constructive discussions and collaborations. Interest-
ingly, the highest discrepancies among stakeholders were found
in their pro-green energy beliefs and emotions in relation to
wind turbines. Compared to other stakeholders, members of the
wind energy sector had the most positive emotions towards wind
turbines and beliefs that wind turbines should be promoted above
other renewable sources. Also, they considered wind turbines to
be more important than e.g. landscapes or biodiversity conserva-
tion. This result was anticipated since familiarity with an issue
or object influences beliefs (Morris et al., 2012). NGO volunteers
were on the other side of the extreme. In our previous publication
in which we showed each belief item separately, it was appar-
ent that NGO volunteers, among other stakeholders except for
members of the wind energy sector, did not consider wind energy
production of higher priority than biodiversity goals (Voigt et al.,
2019). Hence, the highest challenge here might be to be aware
of and to find potential ways to mitigate or even to reconcile
contrasting beliefs and emotions in relation to wind turbines of
members of the wind energy sector and NGO volunteers. This
clash of beliefs and emotions towards wind turbines can be a
crucial part to consider in relation to trust or distrust between the
aforementioned groups since these contrasting beliefs and emo-
tions might weaken or even hinder positive interactions between
these groups; though interactions are an important component
during trust building processes.

We chose bats as representative example for wildlife species
affected by wind turbines since they are protected in many coun-
tries and play globally a role in wind turbine planning. Ad-
ditionally, we expected that bats evoke more varied emotions
(Knight, 2008), while birds are supposed to be more popular.
Birds are besides bats the most affected airborne wildlife taxon by
wind turbines. In contrast to our expectation, emotions for bats
were consistently high. It might be interesting for future stud-
ies to compare emotions of stakeholders towards different taxa
affected by wind energy development and how this influences
trust and decision-making processes, since arguably no decision
is completely free of emotions (Nelson et al., 2016).

4.2. Relationship between value orientations, emotions, beliefs and
trust in stakeholders involved in the green–green dilemma

Shared values are supposed to be one of the major com-
ponents for trust (Needham and Vaske, 2008). However, inter-
estingly, beliefs were stronger predictors for trust than value
orientations Nevertheless, consistent with a previous study of
wildlife agencies in the USA (Manfredo et al., 2017), we found
a significant link between domination value orientations (DSP)
and trust. We further found that beliefs were strongly predicted
by emotions, particularly by positive emotions towards wind
turbines and to a lower extent by negative emotions towards
bats. This confirms the influence of emotions on beliefs (Frijda
et al., 2000) and underpins the fact that emotions should not be
ignored in discussions around wind turbines. Emotions are known
to influence the content and the strength of individual’s beliefs
and ‘beliefs fuelled by emotions’ are known to stimulate people to
action or to approve the actions of others (Frijda et al., 2000). Fur-
ther, in alignment with previous findings that positive emotions
are stronger drivers for trust than negative ones, positive emo-
tions towards bats and wind turbines showed significant effects

on trust (Dunn and Schweitzer, 2005). It has to be noted though
that while emotions influence trust, this is likely to be only
possible when individuals are not aware of the source of their
emotions (Dunn and Schweitzer, 2005). Certainly, other factors
that influence trust in each other were not captured in our study.
For instance, trust may also be influenced by an individual’s
perception of how controllable a conflict is with higher levels of
(real or perceived) individual control lessening the need to have
trust in another stakeholder (Sponarski et al., 2014). Nevertheless,
our results suggest that understanding particularly beliefs and
emotions and to some extent value orientations of stakeholders
might add to the picture in conflict discussions around wind
turbines.

4.3. Differences in trust among stakeholders

Entities to be trusted may come in various forms, such as
organizations or representatives of an environmental NGO and
in each case, the trustor places faith in something to serve some
predictable service of function (Stern and Coleman, 2015). In our
case, we investigated trust among stakeholders in members of
the wind energy sector, consultants, NGOs and politicians. While
NGOs were rated with the highest trust among all stakeholders,
politicians were the least trusted, particularly by NGO volunteers
but not by members of the wind energy sector. This result might
reflect the strong political support of wind energy development
while conservation issues such as bat fatalities are still not suf-
ficiently addressed (Voigt et al., 2015). Disagreements among
stakeholders and their trust were mostly found towards the wind
energy sector and consultants. Interestingly here, members of the
wind energy sector trusted consultants more than consultants
rated trust in their own group. This is surprising since feelings
of social connectedness and assumption of shared values or con-
cerns can be antecedents for trust (Stern and Coleman, 2015).
Hence, generally it is more likely to trust a group in which one
belongs. In planning processes, consultants are commissioned by
members of the wind energy sector and members of the wind
energy sector can decide who they hire and trust while consultant
companies compete which could lead into some lack of trust.
However, it has to be noted that we measured trust and lack
of trust (absence of a specific judgement about trust) and not
distrust (trustor believes that the trusted entity will perform an
action that will actually be harmful to the trustor) (Stern and
Coleman, 2015).

Interestingly as well, besides members of the wind energy
sector, NGO volunteers showed a low trust in nature conservation
organizations and their decisions in relation to wind turbine
developments. This controversy might be caused by the predica-
ment of some nature conservation organizations when support-
ing both wind energy production and nature conservation. It is
likely that NGO volunteers which specifically work for nature
conservation perceive that NGOs prioritize climate goals over
biodiversity goals which is also currently a point of discussion,
e.g. in Germany (DNR, 2020; RGI, 2018). Such a lack in trust of
NGO members in nature conservation organizations is unfortu-
nate because NGO volunteers also acknowledge an environmental
friendly energy transition (Voigt et al., 2019). This aspect might
cause a challenge to nature conservation organizations which are
often dependent on volunteers since a lack of trust can lead into
behaviours ranging from disobedience of regulations, reduced
revenues from donations, dropping out from or even protesting
against actions (Stern and Coleman, 2015). Local support for wind
turbine planning processes might be difficult if not impossible
to obtain if citizens (of which many might be volunteers in
environmental NGOs) are not included in this process (Pocewicz
and Nielsen-Pincus, 2013; Wolsink and Breukers, 2010). Collabo-
rative processes such as democratic decision concepts at a local



T.M. Straka, M. Fritze and C.C. Voigt / Energy Reports 6 (2020) 1768–1777 1775

scale seems particularly important here, because ‘shared power’
improves trust and increases levels of pro-energy activities (van
der Schoor and Scholtens, 2015).

4.4. Building trust by acknowledging cognitive and emotional pro-
cesses

Mismatches between institutional and interpersonal trust are
not uncommon (Stern and Coleman, 2015; Young et al., 2016)
and building trust has been of interest to many scholars in the
conflict and conservation literature (Stern and Coleman, 2015;
Young et al., 2016). For instance, it is suggested that when the
present knowledge, but also values and interests of all partici-
pants in participatory processes are considered, it is more likely
that new information is accepted (Young et al., 2016). Based
on our results, we would add that it is also crucial to consider
beliefs and emotions in these processes. While there might be
a notion that emotions might cloud people’s judgement, it be-
comes increasingly acknowledged that decisions in conservation
are not free of emotions (Nelson et al., 2016). In fact, decision-
making utilizes both cognitive and emotional processes (Greene
et al., 2004; Kahneman, 2011). Trust can also emerge through
increased willingness to share power in terms of knowledge and
decision implementation (Young et al., 2016). Elements such as
collaborative procedure development, transparency in decision-
making and the equitable distribution of benefits and risks where
possible are also suggested to be important in building trust since
these elements can contribute to creating a safe environment for
trust to emerge (Stern and Coleman, 2015). Such a process may
also lead to a better understanding of different values, beliefs,
attitudes and goals and the potential to seek shared solutions
for conflicts (Young et al., 2016). It is widely recognized that
different types of knowledge are needed to be integrated in
the management of natural resources and to have a common
understanding of what the conflict is about and what is un-
derstood as the conflict solution (Young et al., 2016). Here, we
argue that different beliefs need to be understood as well in
these processes. While sharing these beliefs might also need a
safe environment, sometimes, a trustworthy champion who is
trusted by all involved stakeholders might not only be able to
make a difference by helping to find compromises (Young et al.,
2016), but also by creating this safe environment. Lastly, getting
to know where each other stands in terms of their thought
and emotions is always an important starting point. Therefore,
being aware of different beliefs, emotions and value orientations
among stakeholders and considering these in discussions should
be better promoted, e.g. in well-organized dialogues and decision
processes, preferably with champions trusted by stakeholders.

5. Conclusion

Building and maintaining trust among stakeholders may be
the most important aspect during the energy transition. Trust-
building requires effort and resources but also opportunities for
dialogues between involved parties to identify shared problems
and shared solutions. Importantly, it may also require recognizing
problems as shared ones and awareness of trade-offs (Redpath
et al., 2013) as well as a willingness to share power in terms of
knowledge and decision implementation (Young et al., 2016). In
this study, we found that stakeholders involved in the green–
green dilemma mostly varied in their beliefs and emotions in
relation to wind turbines of which particularly beliefs were an
important predictor for trust and where influence by emotions.
Based on these findings, we recommend the following:

• Being aware about similar or different beliefs about the ben-
efits and trade-offs of wind turbines during the development
process.

• Creating a safe environment and opportunities to share and
discuss these beliefs besides sharing and exchanging knowl-
edge from evidence-based research on wind turbines as a
step forward to build trust.

• Transparency about trust. While this might be a challenging
and new endeavour to some, if stakeholders better under-
stand and monitor besides beliefs also trust, they may be
able to find ways to build trust among each other (Sponarski
et al., 2014).’

While the question remains what different forms of trust or
distrust may develop in these situations and what their impact is
in relation to process outcomes for natural resource management
(Stern and Coleman, 2015) understanding human dimensions
in relation to renewable energy sources is crucial for realiz-
ing future energy systems with the support of involved parties
(Devine-Wright, 2014; Sovacool et al., 2015). Here, beliefs, but
also emotions about wind turbines should not be overlooked.
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