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Abstract
Mitigating climate change requires transitioning to sustainable future energy scenarios.
Public acceptance of such energy scenarios depends on trust, perceived costs and perceived
benefits. Therefore, this paper explores the relationship between trust in policymakers and the
acceptability of a realistic Dutch future energy scenario and investigates the mediating effects of
the perceived costs and benefits. Data for the analysis was collected via snowball sampling and
the university's first-year psychology student pool (N = 163). In general, we did not find support
for our hypothesis that higher trust was associated with higher acceptability, nor that perceived
benefits or perceived costs acted as mediating factors in that relationship. However, higher
perceived benefits were associated with higher acceptability, and lower perceived costs were
associated with higher acceptability. These findings suggest that the lack of evidence for the
trust-acceptability relationship in this study may be attributed to operationalisation and the
distinctive characteristics of the energy scenario investigated. Furthermore, the importance of
enhancing individuals' comprehension of perceived costs and benefits in energy scenarios is

highlighted, as well as clear communication about future energy scenarios.
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Energy Visions Explored: the Acceptability of Future Energy Scenarios in Association with
Trust in Policymakers via Perceived Costs and Benefits

The IPCC (2018) reported that a 1.5-degree Celsius temperature increase to pre-industrial
levels has severe consequences and the potential for catastrophic global disaster upon exceeding
that limit. Therefore, researchers and national policymakers are determined to restrict global
heating below the critical threshold (Huang et al., 2017; Nangombe et al., 2018; Seneviratne et
al., 2018; Zhang et al., 2020). The concerning rise in global average temperatures can largely be
attributed to the increase in greenhouse gas concentrations (IPCC, 2018), of which the primary
emitters are the energy sector (Kern & Rogge, 2016). While there is a considerable amount of
evidence on public perceptions of energy technology projects, policies, and behavioural changes,
the separate components of energy scenarios (IPCC, 2018), there is a scarcity of studies that
holistically engage individuals with the complexities of system-wide transformations (Demski et
al., 2017). Consequently, it is crucial to investigate realistic future energy scenarios in aiming to
successfully implement energy transitions.

Any sufficient effort to achieve energy transitions requires large-scale changes, and will
thus need considerable public acceptance to succeed (Whitmarsh et al., 2012). Public acceptance
is defined as an individual’s attitude towards the energy transition, with both public acceptability
and public support (Huijts et al., 2012; Liu et al., 2020). As proposed by the technology
acceptance framework of Huijts et al. (2012), this evaluative attitude of acceptance is related to
both cognitive and affective aspects, including factors such as trust in responsible actors, and
perceived costs and benefits. Investigating the dynamics among these factors provides valuable

information for formulating effective strategies and policies regarding energy scenarios,



ultimately contributing to a more sustainable energy sector. Therefore, the present study aims to
investigate how these variables are related to a specific Dutch energy transition scenario.

To specify a Dutch energy scenario, the policymakers of the Netherlands have adopted
national targets for a minimal CO2 emission reduction of 55% by 2030 and climate neutrality by
2050 (Coalitieakkoord, 2021). As a result, the need arose to investigate how policymakers can
implement possible energy scenarios that facilitate these greenhouse gas reductions in the
Netherlands. The TNO report by Scheepers (2022), for instance, puts forward two viable
scenarios called ‘ADAPT’ and ‘TRANSFORM’. The TRANSFORM scenario requires a
proactive attitude from citizens toward technological innovations, a strong environmental
awareness, and a sense of urgency (see Figure A1, Appendix A) (Scheepers, 2022). Compared to
the ADAPT scenario, TRANSFORM highlights the polarized opinions of citizens, of which
additional insight can be valuable for policymakers to implement future energy scenarios.
Altogether, considering the significance of public acceptance in achieving ambitious energy
transitions, investigating TRANSFORM contributes to research on future energy scenario
acceptance.

Moreover, exploring the level of trust in policymakers, and the perceived costs and
benefits of TRANSFORM can provide an added understanding of the public’s acceptance of the
scenario. Accordingly, understanding the level of public acceptability towards TRANSFORM is
valuable for policymakers and other stakeholders to design and implement effective strategies
that can enhance the sustainability of the transition to renewable energy scenarios.

Current Study
The main objective of this thesis is to examine the relationship between trust in

policymakers and the acceptability of the energy scenario TRANSFORM. Furthermore, the role



of perceived costs and benefits of TRANSFORM in this relationship is investigated. Studying
these mechanisms contributes to a better understanding of how individuals perceive and evaluate
future energy scenarios.

Literature Review
Trust in Policymakers

Developing future energy scenarios, similar to research on energy projects and
technologies, relies on multiple stakeholders, including researchers, energy companies, and
governments (Piacentino et al., 2019; Wiistenhagen et al., 2007). Since policymakers play a
critical role in deciding the political agenda for the energy transition, it is important to further
investigate the citizens’ trust in policymakers in relation to the acceptability of a proposed energy
scenario. Trust has played an essential role in the acceptance of the proposed energy scenario by
facilitating feelings of confidence and security (Biischer & Sumpf, 2015; Spadaro et al., 2020).
Additionally, the initiation and management of energy transition projects typically fall outside
the capacity of the general public, emphasizing the critical role of policymakers in the
implementation of a future energy scenario.

To delve deeper into the function of trust, previous studies have demonstrated a positive
correlation between trust in stakeholders or policymakers and the public acceptance of various
components within energy scenarios, such as energy technology projects (Yang et al., 2016),
environmental policies (Bronfman et al., 2008; Huijts et al., 2012) and behavioural change (van
den Heuvel et al., 2015). These components collectively form energy scenarios, as indicated by
IPCC (2018). Given the limited public knowledge regarding the technical aspects of energy
projects (Molin, 2005), policies (Marshall et al., 2017), and behavioural change (Denton et al.,

2020), individuals might base their evaluation on their trust in responsible agents when



evaluating energy scenarios. Thus, it is relevant to look into the trust in policymakers as one of
the responsible agents. Nevertheless, it should be noted the above-mentioned prior studies have
primarily focussed on the acceptability of separate components rather than the overall
acceptability of energy scenarios, constituting a critical research gap. This research gap signifies
the need to further investigate the comprehensive understanding and evaluation of entire energy
scenarios.

In this thesis, trust is specifically conceptualised as integrity-based trust in policymakers,
encompassing perceived honesty, concern for the public interest, and transparency about the
activities of the responsible agents (Braun et al., 2018; Graham et al., 2009; Liu et al., 2020).
According to Earle & Siegrist (2006), integrity-based trust was highly associated with project
acceptability, offering valuable insight to explore the factor in relation to scenario acceptability.
As the safeguarding of the public interest was a part of integrity-based trust (Liu et al. 2020), a
link can be drawn between public acceptance and the perceived intentions and morality of the
responsible agents (Earle & Siegrist, 2006, 2008; Fiske et al., 2002). Therefore, exploring
integrity-based trust provides a relevant perspective for investigating the direct relationship
between trust in policymakers and the public acceptability of a future energy scenario. Based on
these prior discoveries, a relationship is proposed between trust in policymakers and the
acceptability of the future energy scenario TRANSFORM. Accordingly, the first hypothesis
posits that higher levels of integrity-based trust in policymakers are associated with increased
acceptability of the TRANSFORM scenario (H1).

Perceived Costs and Benefits
While some researchers have indicated a direct relationship between trust and the

acceptance of an energy project (Siegrist et al., 2007; Terwel et al., 2009), others have proposed
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an indirect relationship between trust and the acceptance of an energy project through other
factors (Midden & Huijts, 2009; Montijn-Dorgelo & Midden, 2008; Siegrist, 2000; Terwel et al.,
2009). Perceived costs and perceived benefits have been frequently investigated in the complex
dynamics of acceptability (Bronfman et al., 2008; Huijts et al., 2012; Yang et al., 2016). For
instance, higher perceived benefits and lower perceived costs can align with higher trust and
acceptability. When applying these results to the current research, exploring the perceived costs
and benefits of the TRANSFORM scenario can contribute to our understanding of energy
scenario acceptability.

Multiple studies have found positive correlations between perceived benefits and
acceptance of projects or scenarios (Siegrist, 2000; Yang et al. 2016), as well as a positive
correlation between perceived benefits and trust in policymakers (Jones & Clark, 2014; Lim &
Moon, 2022). To investigate diverse aspects of the scenario, Scheepers (2022) has highlighted
several aspects of TRANSFORM, including strong environmental awareness, the collaboration
of EU countries, governmental guidance for citizens on energy transition, and a reduction in
international aviation and shipping greenhouse gas emissions, among other aspects (see Figure
A1, Appendix A). These aspects can be interpreted as advantageous for fostering responsibility,
sharing knowledge, renewable energy transition, and mitigating climate change (Burbidge, 2018;
Cetkovié¢ & Buzogany, 2016; Potr¢ et al., 2021; Scheeper, 2022). Therefore, if an individual
perceives such aspects as beneficial, it could be associated with a high acceptance of the
TRANSFORM scenario. Moreover, perceiving high benefits could align with high levels of trust
in policymakers responsible for implementing the scenario. Based on these findings, the
following hypotheses are proposed: trust in policymakers has a positive association with the

perceived benefits of TRANSFORM (H2a) and perceived benefits of TRANSFORM mediate the



relationship between trust in policymakers and the acceptability of TRANSFORM (H2b) (for a
schematic overview, see Figure 1).

Furthermore, various researchers have shown a negative relationship between perceived
costs and acceptance of projects (Siegrist, 2000; Yang et al. 2016), while additionally a negative
association between perceived costs and trust in policymakers has been revealed (Jones & Clark,
2014). Although the aspects of TRANSFORM mentioned above have benefits, it should be
considered that they can also be perceived as costs or disadvantages. These may include limited
financial resources, time investments, challenges in driving behavioural changes, the complexity
of EU collaboration, and strains on government budgets. Bringing these disadvantages together,
perceiving the TRANSFORM scenario as costly could have associations with low trust in
policymakers and a low acceptance of the scenario. Drawing from these preceding premises, the
following hypothesis is put forth: trust in policymakers has a negative association with perceived
costs of TRANSFORM (H3a) and perceived costs of TRANSFORM mediate the relationship
between trust in policymakers and acceptability of TRANSFORM (H3b).

Figure 1
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Method
Participants

The dataset comprised 323 respondents for the survey in total. The exclusion criteria
were applied stepwise, removing the following amounts of participants: 111 (34%) through
missing data on relevant variables, then 26 (8%) through attention check failure or exclusion
request, and additionally 23 (7%) through non-Dutch residents in combination with non-Dutch
nationality, resulting in 163 (50%) participants with suitable data for analysis (for an overview of
the exclusion criteria, see Appendix B). The intended sample size of the study was 152
participants, as determined through an a priori G*power analysis (Linear Multiple Regression:
power = .80, expected effect size 0.053', and a = 0.05, see Calculation C1, Appendix C) (Faul et
al., 2007).

Among the suitable participants, 66 (40%) were recruited through snowball sampling
and 97 (60%) via SONA (a first-year Psychology course at the University of Groningen), which
together formed a convenience sample. The snowball participants received no compensation and
the SONA participants were compensated with 0.4 SONA credits upon completing the survey.
The age distribution encompassed individuals from 16-20 years old up to 61-70 years old, of
which 145 (89%) of the participants were below the age of 26. The study counted 97 (60%)
female participants, 62 (38%) male, two (1%) non-binary/third gender, and two (1%) left their
gender unspecified. Furthermore, 161 (99%) participants resided in the Netherlands, and 111
(68%) held Dutch citizenship.

Research Design

A cross-sectional design was employed to collect data via an online survey administered

! The effect size is based on Cohen’s *2 (Cohen, 1988) for a multiple regression model displaying a
moderate effect, which is interpreted as meaningful for the current research.
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in English using the Qualtrics platform (Qualtrics, Provo, UT). To maintain simplicity, only the
pertinent variables for this thesis were considered. The independent variable (IV) assessed was
‘trust in policymakers’, the dependent variable (DV) was ‘the public acceptability of
TRANSFORM’, and the mediator variables included ‘perceived benefits of TRANSFORM’ and
‘perceived costs of TRANSFORM’.
Materials

A subset of the questions of the original questionnaire was assessed in this thesis, based
on the relevant variables (see Figures A2, A3, A4, and A5, Appendix A). The Open Science
Framework (OSF) was used to upload the survey materials and the current study’s
preregistration, which can both be accessed through the following link:
https://ost.io/uskrp/?view only=664b676ed28c4827a4a97c0aa38685a2. The data were analyzed
using the statistical software IBM SPSS Statistics (Version 29.0.1.0), including the Process
macro package (Hayes, 2022). Descriptive statistics of the relevant variables are depicted in
Table C2 (see Appendix C).
Trust in Policymakers

To measure trust in policymakers, a 7-point Likert scale was adapted from the research of
Liu et al., (2020), with higher scores representing a higher level of trust in policymakers. Before
presenting the scale, a clarification was provided regarding the definition of policymakers in the
current context (see Figure A2, Appendix A). The three items pertained to perceived honesty,
concern for the public interest, and transparency about the activities of the policymakers. The
variable was presented before the scenarios, to avoid a social desirability bias. The trust
inventory was found to be highly reliable (o = .88)

Perceived costs and benefits of TRANSFORM
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By using a 5-point Likert scale, the perceived costs of TRANSFORM and the perceived
benefits of TRANSFORM were measured, as derived from Scheepers’ (2022) scenario
descriptions. To avoid the exclusive association of the terms 'costs and benefits' with financial
implications, the survey used the term 'advantage' to describe perceived benefits, while
'disadvantage' was used to describe perceived costs. Higher scores on the advantage scale
represented higher levels of perceived benefits of TRANSFORM, and higher scores on the
disadvantages scale represented higher perceived costs of TRANSFORM. Cronbach's alphas for
the four advantage and four disadvantage items were .79 and .80, respectively (for the items, see
Figure A3 and Figure A4, Appendix A).

Acceptability of TRANSFORM

The acceptability of the energy scenario TRANSFORM was measured using a 7-point
Likert scale. By the use of three items, participants could indicate their evaluation of the
TRANSFORM scenario from “very unacceptable” (1) to “very acceptable” (7), “very negative”
(1) to “very positive” (7), and “very bad” (1) to “very good” (7), as derived from Liu et al.
(2020) (see Figure A5, Appendix A). The scale had a Cronbach’s alpha of .88, indicating high
internal consistency.

Procedure

Prior to commencing the data collection, a fast-track procedure without formal ethics
approval was sought from the Ethics Committee of Psychology University Groningen, due to the
low-risk nature of the study. The survey was accessible to snowball participants from May 3,
2023, to May 23, 2023, while SONA participants had access from May 8, 2023, to May 23,
2023. The questionnaire began by providing a link to information about the research, including

the notion of voluntary participation, the option to withdraw, and the confidentiality measures



13

taken. Consecutively, the first questions pertained to informed consent and demographic
information. To ensure attentiveness and quality of responses, an attention check was
implemented at the beginning of the survey, while a seriousness check was enclosed at the
survey's conclusion (for the checks, see Figure A6, Appendix A).

The subsequent part of the survey involved the randomized presentation of the items
within each IV scale. Following, participants were provided with descriptions of the scenarios.
They were prompted to share their perception of the scenario's advantages and disadvantages, as
well as their overall acceptability of the presented scenario. The future energy scenario was
presented with simplified descriptions included in the questionnaire through bullet points,
accompanied by graphs illustrating energy supply sources and a table containing detailed
information on the scenario (see Figure A1, Appendix A). To ensure that participants would not
base their evaluation of the scenario on its name, the energy scenario TRANSFORM was
referred to as ‘Scenario B?. The flexibility to revisit the information on the scenario was
provided. In concluding the survey, participants got the opportunity to share any remarks they
had on the study. The duration of participants completing the survey had a median of 14.1
minutes, including considerable variations (SD = 238.43 minutes).

Data Analysis

A regression analysis was used to examine the association, strength, and direction of
correlation between trust in policymakers and the acceptability of TRANSFORM (H1).
Furthermore, utilizing Hayes' (2022) simple mediation model, two separate mediation analyses
were conducted. In these analyses, pathway 'a' represented the associations between the trust in

policymakers with the perceived benefits of TRANSFORM (H2) and the perceived costs of

2 Other researchers in this bachelor thesis additionally investigated Scheepers’ (2022) energy scenario
ADAPT, which was referred to as ‘Scenario A’. Therefore, ‘Scenario B’ was chosen for TRANSFORM.
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TRANSFORM (H3). Additionally, pathway 'b' showed the relationship between the perceived
benefits of TRANSFORM (H2b) and the perceived costs of TRANSFORM (H3b) with the
acceptability of TRANSFORM. Through these pathways, the direct (pathway ¢”) and indirect
effects (pathway ab) of trust in policymakers on acceptability were assessed, with the mediator
variables being the perceived benefits of TRANSFORM (H2) and perceived costs of
TRANSFORM (H3).
Assumption Checks

The assumptions were checked for each model. The online questionnaire was limited to
one response per participant, assuring the independence of the study. In addition, the assumption
checks for homoscedasticity and linearity portrayed no violations (see Figure D1, Appendix D).
However, the Q-Q plot for the normality of residuals for the acceptability of TRANSFORM was
slightly skewed to the right (see Figure D2, Appendix D). The violation was judged to be
sufficiently small to proceed without data transformations. Nonetheless, it should be taken into
account that the results could be moderately affected. Furthermore, there were 13 outliers
detected in the data, although, given that they can be regarded as natural variations, the decision
was made to retain them (see Figure D3, Appendix D).

Results

Descriptive Statistics

For an overview of the Descriptive Statistics see Table C2 (Appendix C). Additionally, a
correlation table can be found in Table C3 (see Appendix C).
Trust in Policymakers and Acceptability of TRANSFORM (H1)

A regression analysis was utilized to test the hypothesis that trust in policymakers and the

acceptability of TRANSFORM were correlated (H1). The results of the analysis did not
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demonstrate a significant association between trust in policymakers and the acceptability of
TRANSFORM (R? = .01, F(1,161) = 1.39, p = .24, for additional statistics see Table 1). This
result suggests that people can have low trust in policymakers while having high acceptability of
the future energy scenario, and vice versa. Therefore, the nonsignificant effect provides no
credible evidence for H1 in this study.

Table 1

Regression Results with Acceptability of Scenario B as the Dependent Variable

Model b se B t Sig. b 95% CI [LL,
UL]

(Constant) 5.32 0.27 19.62  <.001 [4.78; 5.85]

TRUSTtotal Score 0.08 0.06 .09 1.18 24 [-0.05; 0.20]

Note. LL and UL refer respectively to Lower Level and Upper Level.

TRUSTtotal Score = Trust in Policymakers.

Perceived Benefits of TRANSFORM (H2)

The association between trust in policymakers and the acceptability of TRANSFORM via
the perceived benefits of TRANSFORM was explored (H2). Trust in policymakers was expected
to have a positive correlation with the perceived benefits of TRANSFORM (H2a), and perceived
benefits of TRANSFORM would mediate the association of both variables (H2b).

Contrary to the hypothesis (H2a), the analysis displayed a nonsignificant relationship
between trust in policymakers and the perceived benefits of TRANSFORM (pathway a) (b = .00,
p =.95). This suggests that individuals who have higher levels of trust in national politicians
may not necessarily evaluate the energy scenario more positively.

The hypothesis (H2b) was not supported by the results of the Hayes (2022) Process

analysis. The direct effect between trust in policymakers and the acceptability of TRANSFORM
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(pathway c’) was found to be nonsignificant (b = .08, p = .15), which differs from pathway c
because the perceived benefits of TRANSFORM are controlled for. Nonetheless, pathway b did
display a significant positive association between the perceived benefits of TRANSFORM and
the acceptability of TRANSFORM (b = .69, p <.001), in which 31% of the variability in
acceptability can be accounted for by the influence of perceived benefits. The significant results
can be interpreted as the more advantages that participants perceive, the higher the acceptability
of the energy scenario. These findings suggest that trust in policymakers has no direct impact on
the acceptability of TRANSFORM. Additionally, pathway ab was nonsignificant (index = .00,
BootSE = .04), depicting the indirect effect with the perceived benefits of TRANSFORM as a
mediator. This indicates that trust in policymakers is not associated with the acceptability of
TRANSFORM through the perceived benefits of the energy scenario.

Furthermore, the total association between trust in policymakers and the acceptability of
TRANSFORM (pathway c¢) was shown to be nonsignificant (b = .08, p = .24), consistent with
the findings for H1 (for an overview of the pathways, see Table 2). Accordingly, the mediation
analysis revealed no sufficient evidence for a relationship between trust in policymakers and the
acceptability of TRANSFORM being mediated through the perceived benefits of
TRANSFORM.

Table 2

Mediation Results with Perceived Benefits as the Mediator Factor

Effect b se R? t Sig. 95% CI [LL, UL]
a: Trust — Benefits 0.00 0.05 .00 -0.06 .95 [3.35; 4.20]
b: Benefits — Accept 0.69 0.08 31 8.32 <.001 [0.52, 0.85]

¢ (total): Trust — Accept 0.08 0.06 .00 1.18 24 [-0.05, 0.20]
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¢’ (direct): Trust — Accept 0.08 0.05 — 1.44 15 [-0.03, 0.18]

ab (indirect) Trust — 0.00 0.04 — — — [-0.07, 0.08]
Benefits — Accept ?

Note. LL and UL refer respectively to Lower Level and Upper Level. 2= Bootstrap (5000).
Trust = Trust in Policymakers. Benefits = Perceived Benefits of TRANSFORM. Accept =
Acceptability of TRANSFORM.

The arrows are one-headed in the Table, and two-headed in Figure 3, due to APA

guidelines.

Perceived Costs of TRANSFORM (H3)

The final hypothesis proposed that trust in policymakers would be negatively correlated
with the perceived costs of TRANSFORM (H3a) and the perceived costs of TRANSFORM
would function as a mediator in the association between trust in policymakers and the
acceptability of TRANSFORM (H3b).

The levels of trust in policymakers did not have a statistically significant correlation with
the perceived costs of TRANSFORM (pathway a) (b = 0.02, p = .68), countering the
expectations of H3a. These results imply that individuals’ levels of trust are not related to their
perception of the energy scenario.

The mediation analysis's collective results did not support the hypothesis (H3b).
Regardless, a significant negative association was displayed between the perceived costs of
TRANSFORM and the acceptability of TRANSFORM (pathway b) (b = -.50, p <.001), with
20% of the variance in acceptability explained by the perceived costs. This means that when
people had a low perception of TRANSFORM's disadvantages, they showed a higher
acceptability of the energy scenario. There was no significant direct effect between trust in

policymakers and the acceptability of TRANSFORM while controlling for the perceived costs of
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TRANSFORM (pathway c’) (b = .09, p = .13). This suggests that people’s trust in policymakers
was not related to the acceptability of TRANSFORM after perceived costs were taken into
account. In addition, the indirect effect (as pathway ab) with the perceived costs of
TRANSFORM as mediator displayed no significant results (index = -.01, BootSE = .03), which
contributes to the notion that trust in policymakers has no association with the acceptability of
TRANSFORM via the perceived costs of TRANSFORM.

Moreover, the mediation analysis calculated the total effect of trust on acceptability to be
b = .08, p = .24 (pathway c), which corresponded to the results of the linear regression reported
for H1 (for an overview of the results, see Table 3 and Figure 2). Consequently, H3 is not
substantiated by the mediation analysis results with the perceived costs of TRANSFORM.
Table 3

Mediation Results with Perceived Costs as the mediator factor

Effect b se R? t Sig.  95% CI[LL, UL]
a: Trust — Costs 0.02 0.06 .00 0.42 .68 [-0.09; 0.14]
b: Costs — Accept -0.50  0.08 .20 -6.18 <.001 [-0.65, -0.34]

¢ (total): Trust — Accept 0.08 0.06 .00 1.18 24 [-.051, .203]
¢’ (direct): Trust — Accept 0.09 0.06 — 1.51 13 [-0.03, 0.20]
ab (indirect) Trust — Costs -0.01 0.03 — — — [-0.07, 0.05]
— Accept=

Note. LL and UL refer respectively to Lower Level and Upper Level.2= Bootstrap (5000).
Trust = Trust in Policymakers. Costs = Perceived Costs of TRANSFORM. Accept =
Acceptability of TRANSFORM.

The arrows are one-headed in the Table, and two-headed in Figure 3, due to APA

guidelines.
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Figure 3

Overview of Results
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¢ =xxx, and ¢’ = xx; the formula to calculate the total effect (a*b+c’ = ¢) is derived from

Hayes Process Macro (2022).

Discussion

The present study investigated the acceptability of the TRANSFORM scenario aiming to
increase knowledge on implementing future energy scenarios. Considering the crucial role of
policymakers as stakeholders in the implementation of future energy scenarios, the level of trust
in policymakers in association with the acceptability of TRANSFORM was explored.

Additionally, the study examined the perceived benefits and perceived costs of TRANSFORM as
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potential factors influencing the relationship between trust and acceptability. No sufficient
support for the suggested hypotheses was found, regardless of a found link between perceived
benefits and acceptability. Therefore, the findings are discussed through interpretations,
theoretical and practical implications, and limitations.

Interpretations

Our results of the hypothesized association between trust in policymakers and the
acceptability of TRANSFORM (H1) contradicted the expected outcome as based on previous
research (Bronfman et al., 2008; Yang et al., 2016). This discrepancy can be attributed to the
narrowed operationalization of trust in policymakers to integrity-based trust, focusing on
honesty, concern for the public interest, and transparency (see Figure A2, Appendix A) (Braun et
al., 2018; Graham et al., 2009; Liu et al., 2020). An alternative operationalization could be
competence-based trust, which reflects perceptions of the abilities, skills, and expertise of
responsible agents (Gordon et al., 2014; Terwel et al., 2009). Given the significance of
policymakers’ competence in making informed decisions for the public and effectively
implementing scenarios, further research could explore the connection between
competence-based trust in policymakers and energy scenario acceptability.

Another explanation for the lack of support for the trust-acceptability relationship is that
energy scenarios differ from energy projects in terms of scale, duration, and complexity.
Accepting a scenario that extends to 2050 may be more challenging to put into perspective for
individuals compared to accepting a project focussing on the upcoming five years. In addition,
policies and behaviour changes are equally part of energy scenarios, and while trust is typically
related to policy support (Hetherington., 1998; Lee et al., 2016; Rudolph., 2009), it may not

necessarily extend to the aspect of behaviour changes inherent in TRANSFORM scenario.
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The lack of association between trust and acceptability also suggests that trust in
policymakers does not involve a direct type of responsible agent in the energy scenario. To
elaborate, previous research proposed that public acceptance of renewable energy projects is
influenced by trust in the responsible agents (Liu et al., 2019). However, it can be argued that
policymakers may not directly serve as the primary responsible agents of energy projects but
rather act as implementers of these projects. Particularly in the context of the current national
government of the Netherlands, which can be seen as predominantly characterized by
market-oriented policymakers (Oteman et al., 2014). Consequently, the public may not perceive
the distinct market positioning of the stakeholders involved, limiting the effectiveness of
measuring trust in policymakers combined with acceptability (Wallquist, 2012). Hence, future
research should consider these interpretations and explore related hypotheses to additionally
investigate the dynamics between trust and acceptability.

Although there was no evidence for the mediating role of perceived benefits on the
trust-acceptability relationship (H2a & H2b), higher perceived benefits of TRANSFORM were
associated with increased acceptability. These results imply that increased levels of trust in
policymakers may not lead to higher acceptability through the perceived benefits of
TRANSFORM. This finding could be elucidated by the notion that individuals with limited
knowledge or interest in a subject do not directly evaluate the risks or benefits associated with
different technologies (Cvetkovich & Earle, 1992; Siegrist, 2000). In such cases, trust in
institutions can serve as a coping mechanism to navigate the complexities of risk
decision-making (Siegrist, 2000; Siegrist & Cvetkovich, 2000). However, if individuals lack trust

in those institutions, relying on trust as a coping strategy becomes challenging, suggesting that
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enhancing individuals' understanding of perceived costs and benefits could provide a more
informed path to the level of scenario acceptance.

Nevertheless, there was a link found between higher perceived benefits of TRANSFORM
and increased levels of acceptability of TRANSFORM. These outcomes align with previous
research demonstrating relatedness between perceived benefits and project acceptability®
(Bronfman et al., 2009; Huijts et al., 2012; Siegrist, 2000). To clarify the overall findings of this
hypothesis, the role of trust in policymakers is brought into consideration again. The lack of
evidence for the link between trust in policymakers and the perceived benefits of TRANSFORM
could be attributed similarly to the operationalisation of trust and the role of policymakers in
combination with the energy scenario. Therefore, the suggestion for future studies is to look
further into the role of perceived benefits of a scenario in combination with the acceptability of
the scenario, because increased advantages could contribute to implementing a scenario.

Regarding the final hypothesis, there was no evidence that higher levels of trust in
policymakers would be associated with higher levels of acceptability of TRANSFORM through
lower levels of perceived costs of TRANSFORM (H3a & H3b). Interestingly, participants who
perceived higher costs of the TRANSFORM scenario did express lower acceptability of the
scenario. This is in line with previous studies showing that public support of policies tends to be
greater when they are anticipated to have less negative and more positive results, and when the
costs and benefits are fairly distributed (Drews & Van den Bergh, 2016; Perlaviciute et al., 2021).
Theoretical Implications

The research and its findings are relevant to various theoretical perspectives regarding the

acceptability of future energy scenarios. Firstly, the lack of support for the link between trust in

* Considering the limited research on the acceptability of future energy scenarios, the current study builds
upon existing literature to explore factors that lay the groundwork for assessing acceptability. The components entail
technology projects, policies, and behavioural changes (IPCC, 2018).
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policymakers and the acceptability of TRANSFORM contributes to the understanding of
acceptability. The idea of the connection between the variables was based on previous research
indicating a relationship between trust in responsible agents and the acceptability of future
energy projects (Liu et al., 2019). However, the current study suggests that scenario acceptability
is not necessarily perceived the same as projects. The complexity of accepting future scenarios is
thereby highlighted.

Secondly, trust in policymakers did not play the expected role in the acceptability of
energy scenarios. Nonetheless, these findings provide insight into the role of trust in
policymakers in the acceptability process of future energy scenarios. Citizens might be willing to
accept future energy scenarios regardless of the citizens’ trust in the policymakers implementing
the scenario. Even the absence of trust can serve as a valuable factor in advancing sustainability
efforts, as it has previously brought attention to flaws and challenges associated with the early
stages of for instance developing a smart grid (an interconnected network for electricity
distribution) (Biischer & Sumpf, 2015). Moreover, different factors such as the perceived
benefits, costs, or other personal values linking to the energy scenario could outweigh the role of
policymakers when investigating the acceptability of the scenario (Huijts et al., 2012). Therefore,
the idea that trust in policymakers is directly linked to the public acceptance of a future energy
scenario is undermined, suggesting other important factors to take into account.

Moreover, the results add to the nascent nature of the acceptance of future energy
scenarios research field by providing valuable insight into the association between perceived
benefits, perceived costs, and scenario acceptability. By taking both the advantages and
disadvantages of the energy scenario into account, the study enhances the understanding of the

factors that influence the acceptability of the future energy scenario. Thus, we find support for
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the idea that individuals' evaluation of the energy scenario TRANSFORM is associated with the
balance between the scenario's potential perceived benefits and costs.

Finally, when assessing the acceptability of an energy scenario, the need to evaluate the
positive and negative factors involved should not be underestimated. The findings have shown
that when people evaluate their acceptability of an energy scenario, they take into account both
the good and bad things associated with the scenario. This aligns with decision-making theories
and the idea of comparing the costs and benefits of a certain aspect before accepting it
(Bronfman et al., 2009; Bronfman & Vazquez, 2011; De Groot et al, 2013; Visschers & Siegrist,
2014). Based on these findings, further research is suggested on the relationship between
perceived costs and perceived benefits for individuals, as that information can contribute to the
understanding of the complex dynamics of the system.

Practical Implications

The research findings have practical implications for the acceptability of energy scenarios
in real-world settings. Policymakers and other stakeholders of energy scenarios should consider
the importance of understanding the cost-benefits relationship to increase scenario acceptability.
Even if trust in policymakers is not associated with the acceptability of the energy scenario, it
remains essential to ensure clear and accurate communication about the complex aspects of
energy scenarios (Schenk & Lensink, 2007). Such an approach enables the public to make
informed decisions and better understand the complexities of energy scenarios (Rose et al.,
2017).

Additionally, engaging the public in the development of carbon reduction policies
presents an opportunity for more effective decision-making in those policies (Castell, 2010).

Thus, the successful implementation of energy scenarios is contingent on the contribution of a
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whole society, and how stakeholders consider consultations of the public and collaborative
approaches. Previous research on implementing renewable energy projects has similarly taught
about the relevance of involving communities during the stages of their development
(Colmenares-Quintero et al., 2020). Although, challenges associated with addressing climate
change through fostering a greater democratic engagement in the political system should not be
underestimated (Lidskog & Elander, 2010). The objective is to create a discourse where social
and psychological factors are taken into account in order to enhance the public acceptability of
energy scenarios.
Limitations

Looking at the future, this study emphasizes multiple limitations to ponder regarding
operationalisation, generalizability, and statistics. First, the operationalization of perceived costs
and benefits in this study differed from other policy support research. While various studies
focused on the overall perception of benefits and risks (Arbuckle et al., 2013; Moon et al., 2020;
Yang et al., 2014), or classified costs and benefits into specific categories (Perlaviciute & Steg,
2014), this study examined the costs and benefits of TRANSFORM based on specific
characteristics. Accordingly, participants could have formed an influenced view of the scenarios,
evaluating rather the several parts of TRANSFORM than the scenario as a whole. Therefore,
future research could consider a more holistic approach when investigating the perceived costs
and benefits of an energy scenario.

Second, the generalizability of the findings from the energy scenario TRANSFORM to
other future energy scenarios may be constrained for three different reasons. One reason for this
is that different energy scenarios can have unique characteristics that influence public

perceptions and acceptance, which might vary from those observed in TRANSFORM. To
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address this, investigating Scheepers’ (2022) ADAPT scenario, which shares similar goals but
presents alternative features and implications, could provide insight into the acceptability of the
findings across scenarios.

Another reason could be that personal differences in the participant’s understanding of
energy scenarios impact their perceptions and responses. Varying levels of English language
comprehension and specific terminology related to the TRANSFORM scenario may introduce
bias and limitations when generalizing the findings to other energy scenarios. The effect of
limited comprehension can be longer duration or attrition, as observed in our study. Therefore, it
is relevant to assess participants' perspectives during survey administration to minimize
misconceptions.

A final explanation for the lack of generalizability could be that contextual aspects,
including data collection, geographic location, and sociocultural elements can influence
participant perceptions. For instance, the data collection process involved snowball and SONA
sampling in 20 and 15 days, respectively. As a result, predominantly first-year psychology
students of the University of Groningen and friends and families of the researchers participated
in the study. Thereby, a potential bias towards young, educated individuals with a specific
interest in energy scenarios is introduced. As young educated individuals may exhibit lower trust
in policymakers (Hudson, 2006), it could explain the lack of correspondence between the trust
variable and the other variables in this study. Consequently, future research could investigate the
generalizability of the findings to a broader population to address these potential biases.

Third, the mediational analysis utilized in this study was limited because it was designed
for causal relationships, whereas the current research focussed on associations between variables

rather than establishing causality. This limitation is apparent in the two-headed arrows
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representing correlation in the hypotheses and results (Figure 1 and Figure 2), while the
statistical analysis illustrates one-headed arrows indicating causality (Table 2 and Table 3).
Consequently, the understanding of the directions and underlying dynamics among the variables
is reduced. To explore causality between the variables, an experiment could be conducted,
manipulating trust through diverse statements about policymakers, and manipulating perceived
costs and benefits by presenting different information about financial, environmental, or social
aspects. This alternative approach would enrich the analysis and contribute to the understanding
of future energy scenario acceptability.

Conclusion

To conclude, this research explored the association between trust in policymakers and the
acceptability of the future energy scenario TRANSFORM, with the additional investigation of
the mediation effect of the perceived benefits of TRANSFORM and the perceived costs of
TRANSFORM. The study yields three important findings. First, trust in policymakers shows no
significant correlation with the other variables, indicating a lack of connection and highlighting
the need for further exploration of alternative operationalizations.

Second, the complexity of future energy scenario acceptability is apparent, revealing that
the acceptability of the overall scenario may differ from the sum of its individual components
(energy technology projects, policies, and behavioural change). This encourages more research
on the specific contributions of each energy component to the holistic nature of future energy
scenarios.

Third, the research emphasizes the significance of perceived benefits and perceived costs,
prompting the enhancement of individuals' comprehension of costs and benefits to facilitate

informed and deliberate acceptability of scenarios. These findings have both theoretical
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implications for understanding acceptability and practical implications for policymakers,
underscoring the importance of transparent communication and considering the perceived costs

and benefits to optimize the implementation of future energy scenarios.
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Appendix A
Survey Questions
Figure A1
Scenario B Description
The energy sector is the largest contributor to greenhouse gas emissions which are
driving climate change. To address this, the Netherlands pledged to reach net zero emissions by
2050, for which future energy scenarios have been developed. Future energy scenarios are
calculations of how energy consumption, demand and production must change while considering
factors such as changing environmental effects, growing population, sustainability goals and
international cooperation. All while the Dutch economy continues to grow at the same rate. Here,
we present two realistic future energy scenarios for the Netherlands: the scenario A and B.
Below are several graphs and information on Scenario B. Please read the descriptions
carefully to understand the scenarios. You will be asked a series of questions about the details
of the scenario and its advantages, disadvantages and acceptability. Note: hover over underlined
words for more information about the concept.
In scenario B:
e The Netherlands relies on its strong knowledge and innovative business community to
transition to cleaner energy sources.
e The country focuses on using renewable technologies while also developing a more
circular economy, which helps reduce energy usage.
e The government plays an important role in facilitating and promoting the adoption of

sustainable technologies.
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People become more aware of their energy usage and make changes to reduce their
carbon footprint. This includes behaviour like eating less meat and choosing seasonal
foods.

New technologies, such as electric and hydrogen-powered transportation, are welcomed
and encouraged.

The demand for energy decreases as people’s mobility behaviour changes and industries
shift towards less energy-intensive processes.

Companies are making big changes to become more sustainable.

The service sector grows as the economy shifts towards more sustainable, circular
practices.

The agricultural sector switches to more sustainable energy sources, such as solar panels,
wind turbines and geothermal energy for farm operations.

To meet international climate goals, international aviation and shipping are required to
reduce their greenhouse gas emissions by 95%.

Carbon Capture and Storage is only used to a limited extent, and biomass is only used if

no other options are available.



The below graph indicates the percentages of Dutch energy
supply sources in 2018 compared with those projected by
scenario B in 2050.

® Fossil fuels Renewables Biomass
® QOther sources

1 S

0,75
0,5

0,25

2018 Scenario B 2050

The table below provides you with more detailed information on
the scenario.

National greenhouse gas reduction 2030: 55%
target 2050: 100%
Greenhouse gas reduction target 2050: 95%
international flying and shipping

Fossil fuel prices Constant after 2030
Energy demand

» Industry |

» Service sector 11

» Agriculture sector !
Industry production J
Mobility demand*

* Domestic 1

* International 1
Biomass availability**

+ Domestic X

* Imports kX

Use CO2 capture and storage (CCS)*** +

Use coal-fired power plants No

T means growth, | shrinkage and 11 extra growth, +++ means large, ++ moderate and + limited availability
Explanation of terms

* Mobility demand: transportation (e.g. cars, buses, trains, bicycles)

** Biomass availability: availability of organic matter for energy production (e.g. wood, vegetable

and garden waste, sewage)

*** CO2 capture and storage: technology capturing and storing CO2 underground or in long-term

storage facilities {e.g. gas reservoirs, deep ocean sediments)
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Figure A2

Trust in Policymakers Scale

Figure A3

A policymaker is someone who creates ideas and plans, in this
case the national government. To what extent do you agree with
the following statements about policymakers: | perceive the
policymakers in the Netherlands who will be implementing future
energy scenarios as ...

Neither

agree
Strongly Somewhat nor Somewhat Strongly
disagree Disagree disagree  disagree agree Agree agree

.. being honest O O O O O O O

.. having concern

for the public O O O O O O O

interest

.. being transparent O O @) O O O O

about their activities

Perceived Benefits TRANSFORM Scale (as advantages of Scenario B)

To what extent do you think the following aspects of scenario B
are advantages for you personally?

No
advantage Very small Somewhat Very large
atall advantage advantage Advantage advantage

Society develops a

strong environmental

awdadreness and a O O O O O
sense of urgency

EU countries work

together in the GHG O O O O O

reduction policies

The national

government guides

citizens and

companies in energy O O O O O
transition choices and

policy measures.

GHG emissions in
international aviation
(fiying) and shipping
are reduced with 95%
by 2050
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Figure A4

Perceived Costs TRANSFORM Scale (as disadvantages of Scenario B)

To what extent do you think the following aspects of scenario B
are disadvantages for you personally?

No
disadvantage Smaill Very small Somewhat
atall disadvantage disadvantage disadvantage  Disadvantage
Society
develops a
strong
environmental O O O O O
awareness
and a sense
of urgency

EU countries

work together

in the GHG O O O O O
reduction

palicies

The national
government
guides

citizens and

companies in
. ® O O O O

transition
choices and
policy
meaqsures.

GHG

emissions in

international

aviation

(flying) and O O O O O
shipping are

reduced with

95% by 2050

Very large
disadvantage

O
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Figure AS
Acceptability of Scenario B Scale

Now we are interested in your evaluation of scenario B

neither
unacceptable
very somewhat nor somewhat

unacceptable unacceptable unacceptable acceptable acceptable
How
acceptable
do you rate O O O O O
scenario
B?

very somewhat somewhat
negative negative negative neutral positive positive

How positive or

negative do you O O O O O O

rate scenario B?

neither
very somewhat good somewhat
bad bad bad nor bad good good

How good or bad do O O O O O O

you rate scenario B?

acceptable

O

very
positive

O

very
good

O

very
acceptable

O
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Figure A6
Attention Check and Seriousness Check
Throughout this survey, please read the questions carefully

and indicate the answer that most accurately represents
your opinion.

O check

Before you submit your responses, we would like to know if you
completed this survey truthfully. Your answer will help us ensure
that the quality of the data is high.

| feel that | have paid attention and responded truthfully. My data
should be included by the researchers.

O Yes
O No
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Appendix B

Participants Exclusion Process

SONA Snowballing
N=123 N =200
Total
N =323

Excluded via the
exclusion criteria
N =16

Missing data
N=111

Included in the analyses
N=163

Attention check
failure
N=26

Mon-Dutch and no
resident
MN=23




Calculation C1

Appendix C

Calculation and Tables
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Calculation of the A Priori Power Analysis

Central and nencentral distributions

critical F = 3.90594

Protocol of power analyses

0.6 -
0.4
0.2 4
T ——_—
P A et -————— ———
o v T T T ===
0 5 10 15 20
Test family Statistical test
F tests A Linear multiple regression: Fixed model, R? increase b
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size w
Input Parameters Output Parameters
Determing == Effect size f2 0.0526316 Maoncentrality parameter A 8.0000032
of err prob 0.05 Critical F 3.9059421
Power (1-§ err prob) 0.8 Mumerator df 1
Number of tested predictors 1 Denominator ar 146
Total number of predictors F Total sample size 152

Table C2

Descriptive Statistics

Actual power 0.8022862

N  Minimum Maximum Mean Std. Deviation
Trust in Policymakers 163 1.00 7.00 4.02 1.27
Perceived Benefits TRANSFORM 163 1.50 5.00 3.76 0.83
Perceived Costs TRANSFORM 163 1.00 5.00 1.91 0.92
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Acceptability of TRANSFORM 163 1.00 7.00 5.62 1.04

Note. Trust and Acceptability were on a 7-point scale, and the perceived Benefits and Costs were
on a 5-point scale.

Table C3

Descriptive Statistics and Correlation Table for Study Variables

Variable n M SD 1 2 3 4

1. Trust in 163 4.02 1.27 — — — —

Policymakers

2. Perceived Benefits 163 3.76 0.83 -.01 - - —
TRANSFORM

3. Perceived Costs 163 1.91 0.92 .03 - 32k - —

TRANSFORM

4. Acceptability of 163 5.62 1.04 .09 o Salol i Lol -
TRANSFORM

Note. *. Correlation is significant at the 0.05 level (2-tailed).

**, Correlation is significant at the 0.01 level (2-tailed).



Appendix D
Graphs
Figure D1

Residual vs Predicted Value Scatterplot for the Acceptability of Scenario B

Scatterplot
Dependent Variable: AcceptSBtotal Score
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Regression Standardized Predicted Value

Figure D2

0-Q plot for the Acceptability of Scenario B Score



Normal Q-Q Plot of AcceptSBtotal Score
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Figure D3

Boxplots for Trust, Perceived Benefits, Perceived Costs, and Acceptability of Scenario B
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