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A B S T R A C T

This study examines the role of experienced emotions in economic decision-making in the context 
of climate change. Using short video treatments in an experimental laboratory setting with 301 
students, we successfully induce climate-related hope, anxiety, and guilt —emotions that are 
commonly addressed by NGOs to raise funds. We investigate the potential of our video treatments 
to affect one key dimension of climate change mitigation behavior: donations to NGOs engaging 
in CO2 emission reduction. In our experimental setting, we find that being in the guilt condition 
positively impacts donation behavior at the extensive margin, while being in the hope or anxiety 
condition negatively impacts donation behavior at the intensive margin. Experiencing anxiety, 
however, leads to a lower probability of donating larger amounts to spatially far away donation 
beneficiaries. Finally, we find that donating subsequently reduces guilt levels, indicating 
emotional relief. We argue that this finding aligns with theoretical considerations on the inclusion 
of emotions in the utility maximization framework.

1. Introduction

Few scientific findings have such fundamental and broad implications as the discovery of human-caused climate change (Lee et al., 
2023). Since climate change has adverse consequences for global societies and economies, it is of utmost importance to engage in 
collective efforts to sharply reduce CO2 emissions in the atmosphere. Climate change mitigation activities require collective action and 
thus have global public good character, posing a social dilemma —a situation in which costs or benefits of these activities spill outside 
the market and are not captured by market prices (Van Lange et al., 2018; Nordhaus, 2019). Engaging in climate change mitigation 
often entails costs at an individual level, while the benefits are shared by a large global society, yielding minimal marginal per capita 
returns. Further, perceived geographic and psychological distance from regions and population groups more affected by the conse
quences of climate change can attenuate engagement for climate change mitigation and maintain barriers that impede collective action 
(e.g., Grimson et al., 2020; Chapman et al., 2022). Theoretical work in economics and psychology advocates that emotions can serve as 
a catalyst to overcome such barriers because they influence how individuals make economic decisions (e.g., Folkman and Lazarus, 
1985, 1988; Loewenstein, 1996, 2000; Lerner and Keltner, 2000, 2001; Rick and Loewenstein, 2008). Indeed, research in behavioral 
economics provides empirical evidence that distinct emotions affect behavior in various domains, including complex decision-making 
on climate change mitigation (e.g., Ibanez et al., 2017; Schwartz and Loewenstein, 2017; Ibanez and Roussel, 2021; Palosaari et al., 
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2023). Moreover, emotions appear to direct focus to specific population groups, thus potentially reinforcing locational preferences and 
impacting beneficiary selection in donation decisions (Caviola et al., 2021); at the same time, however, Diederich and Goeschl (2018)
argue that ‘home bias’ in climate change mitigation activities does not impede effective climate change mitigation. Hence, under
standing how emotions shape pro-environmental donation decisions and interact with specific donation alternatives is essential for 
developing strategies that effectively motivate individuals to contribute to collective climate change mitigation efforts.

Our study investigates the potential of short videos that aim at inducing climate-related hope, anxiety, and guilt in supporting 
collective action, i.e., raising donations to an environmental non-governmental organization (NGO). Many environmental NGOs 
operate various projects around the world —spatially close to and spatially far away from potential donors —and raise donations and 
non-financial support at the project level. To do so, they are highly likely to use hope, anxiety, and guilt appeals when addressing 
potential donors.1 While hope and anxiety focus on future goals (Baumgartner et al., 2008), guilt concerns past actions yet motivates 
reparative actions that are directed toward the future to prevent further harm. Each plays a distinct role in social dilemma situations 
such as climate change mitigation (Smith and Lazarus, 1990), thereby justifying the investigation of their action potential from a 
theoretical perspective.

We conducted a laboratory experiment with 301 students to investigate the following: First, we analyze whether videos designed to 
trigger climate-related hope, anxiety, and guilt affect the probability of donating and the donation amounts expended to support 
climate change mitigation; second, we investigate how the emergence of differential emotions direct donations to different choice 
alternatives, i.e., spatially close and spatially far away climate change mitigation projects. Lastly, we assess the relationship between 
experiencing climate-related hope, anxiety, and guilt and donations to climate change mitigation projects in light of the economic 
utility maximization framework. Specifically, we examine whether donating is associated with changes in discrete emotional expe
riences, thereby serving as an instrument for emotion regulation and influencing subsequent decision-making processes. The study 
uses data collected from participants in three experimental treatment groups and one control group in a between-subjects experimental 
design. We successfully induced our target emotions by showing emotion-inducing videos to the treatment groups and an emotion- 
neutral video to the control group. Our video treatments mirrored important aspects of the 2023 IPCC report (Lee et al., 2023): In
dividuals in the hope condition watched a video capturing the potential for successful climate change mitigation, individuals in the 
anxiety condition watched a video capturing the consequences of climate change, and individuals in the guilt condition watched a 
video capturing the human causes of climate change. After the treatment, individuals obtained the opportunity to deduct part of their 
financial endowment and donate it to two distinct projects —either spatially close or far away —of an environmental NGO engaged in 
afforestation, thereby contributing to CO2 emission reduction. During our experiment, we measured emotions at four points in time. 
This enables us to descriptively investigate the repercussions of donating on emotions, hence providing insights into the potential 
instrumental value of donations in relieving emotional stress.

Our main finding suggests that videos inducing distinct emotions affect donation decisions. Specifically, we find that watching a 
video designed to induce climate-related guilt prior to facing a donation opportunity increases the probability of donating, i.e., affects 
donation behavior at the extensive margin, but does not affect the donation amount, i.e., does not affect the donation behavior at the 
intensive margin. Watching videos that are designed to induce climate-related hope or anxiety decreases donation amounts but does 
not affect the probability of donating. Further, we find that the experience of anxiety decreases the probability of donating larger 
amounts to spatially far away beneficiaries compared to spatially close beneficiaries. Finally, our data show that donating to an 
environmental NGO is followed by a subsequent decrease in guilt levels, suggesting that donations serve the purpose of relieving 
emotional distress.

Our study adds various new aspects to the behavioral economic literature on the role of emotions for economic decision-making (e. 
g., Ifcher and Zarghamee, 2011; Gneezy et al., 2014; Stanton et al., 2014; Drouvelis and Grosskopf, 2016; Marini, 2023), and 
pro-environmental decision-making in particular (Ibanez et al., 2017; Schwartz and Loewenstein, 2017; Ibanez and Roussel, 2021; 
Palosaari et al., 2023). First, we empirically investigate how inducing climate-related hope, anxiety, and guilt affects 
pro-environmental donation decisions —a bundle of emotions that has not been covered by the related literature so far, despite its 
relevance for both theoretical and practical reasons. Beyond suggesting differential general effects of these emotions on 
pro-environmental donation decisions, our study adds insights on the role of beneficiary location in the environmental domain, 
providing evidence on how hope, anxiety and guilt influence the financial support of spatially close and spatially far away projects of 
an environmental NGO. This finding adds to a small interdisciplinary literature on how emotions guide focus to particular population 
groups (Van Leeuwen et al., 2013; Arceneaux, 2017; Richins et al., 2021) and contributes to the question of whether locational 
preferences matter in climate change mitigation (Diederich and Goeschl, 2018; Löschel et al., 2021). Further, our findings inform 
research on the role of emotions within the utility maximization framework (Loewenstein, 2000; Rick and Loewenstein, 2008), 
highlighting that donating might serve as an instrument to relieve emotional distress or sustain emotional comfort.

The remainder of the paper is organized as follows. Section 2 reviews the literature on emotions in decision-making. By incor
porating psychological and economic theories on how emotions might translate into behaviors and discussing approaches to integrate 
experienced emotions, i.e., climate-related hope, anxiety, and guilt, in a classical utility maximization framework, we provide a broad 
foundation for the interpretation of our findings. In Section 3, we derive the hypotheses that we aim to test using our experimental 
setup. Section 4 sheds light on our experimental design. Results are presented in Section 5 and discussed in Section 6.

1 We conducted a systematic machine learning-based analysis of the emotional language applied on German NGOs' web pages. We find that the 
use of hope, anxiety, and guilt is identified with very high probabilities. A detailed documentation of this analysis is provided in Section Appendix A. 
Research on NGO advertising, also addressing the use of emotions, has been summarized by Wymer and Gross (2023).
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2. Emotions in (economic) decision-making

Emotions modulate and guide cognition, enabling adaptive responses to the environment. They determine how we perceive our 
world, organize our memory, and make important decisions such as whether to contribute or not to collective climate change miti
gation efforts (Brosch et al., 2013; Brosch, 2021). Lazarus and colleagues (e.g., Folkman and Lazarus, 1985; Smith and Lazarus, 1990) 
proposed that emotions emerge from cognitively appraising a situation relevant to an individual's concern. Hence, whether a positive 
or a negative emotion emerges depends on how the situation is appraised. More so, depending on the context of the situation, some 
emotions are more likely to emerge than others. Appraisal is a goal-directed process through which emotions influence 
decision-making until the emotion-eliciting situation is resolved (Lerner and Keltner, 2000, 2001). This means that decisions taken 
following the subjective appraisal of a situation might also be influenced by the purpose of instrumentally managing the respective 
affective state (Folkman and Lazarus, 1988; Smith and Lazarus, 1990).

Climate change mitigation is characterized by a high level of complexity as, e.g., returns to investments are distributed along an 
extreme time horizon, are highly uncertain and can only be realized when meeting a critical threshold (Blagoev and Schreyögg, 2025). 
Drawing the conclusion about whether current climate change mitigation efforts have been successful is incumbent on future gen
erations. According to Smith and Lazarus (1990), the emergence of hope, anxiety, and guilt can be categorized into the different 
appraisal categories. Hope is related to a “strong desire to be in a different situation than at present” (Lazarus, 1999, p.663) and 
emerges in response to a challenging appraisal. Hence, it can emerge if achieving a future goal of climate change mitigation is 
perceived as feasible. In contrast, anxiety is related to ambiguity about a potential threat or loss (Smith and Lazarus, 1993; Lerner and 
Keltner, 2001). It can emerge in response to a threatening appraisal, e.g., when it is perceived rather unlikely to achieve the future goal. 
Guilt is considered a self-directed emotion that arises from appraisals of having committed a transgression against one's own or socially 
shared moral standards (Smith and Lazarus, 1993). It typically emerges when an outcome is appraised as wrongdoing, motivating 
reparative actions to restore relationships and prevent future harm.

The impact of climate-related hope, anxiety, and guilt on pro-environmental donation decisions depends on whether these emo
tions are immediate or incidental, hence either arising from the decision itself or from dispositional factors unrelated to the decision 
(Rick and Loewenstein, 2008). Emotions have an effect on the utility associated with a certain choice option and determine the 
trade-offs individuals make between different choice options (Loewenstein, 2000). E.g., in the case of incidental emotions, they raise 
the marginal utility of an alternative in a decision situation that promises managing the affective state even when it is not aligned with 
economic interests (Loewenstein, 2000). Utility then emerges from restoring a psychological equilibrium, i.e., relieving emotional 
distress or sustaining emotional comfort.2 In the context of climate change mitigation, donating to an environmental NGO could serve a 
similar purpose. As climate change mitigation activities are likely to be interlinked with the emergence of emotions associated with 
future-directed outcomes such as hope, anxiety, and guilt, a higher utility should be derived from donating to an environmental NGO 
compared to not donating if the positive emotional payoff, i.e., sustaining hope or relieving anxiety or guilt, exceeds the negative 
emotional payoff associated with the monetary costs. This means that climate-related hope, anxiety and guilt can be considered as 
potentially ‘productive’, in the sense that each may trigger climate change mitigation activities, leading individuals to make an 
intuitive, emotion-based decision to donate (Gilovich et al., 2002; Lerner et al., 2015). However, the decision about the donation 
amount is more subject to complex processes, including deliberate assessments and value-based considerations (Meritt et al., 2010; 
Cryder et al., 2013). For instance, anxious individuals may donate less because they perceive collective climate change mitigation as 
unfeasible, leading to disengagement and withdrawal of individual resources (O'Neill and Nicholson-Cole, 2009). On the other hand, 
individuals experiencing guilt may donate less, as their decision to donate may already suffice to repair their wrong-doing, hence 
creating a moral self-licensing effect (Bissing-Olson et al., 2016).

So far, empirical studies have focused on the donation-evoking potential of distinct emotions per se that promise differential 
behavioral responses, but do not consider the instrumental value of donating to manage or cope with emotions. Ibanez et al. (2017) and 
Ibanez and Roussel (2021) induced positive and negative emotions and used donation behavior measured in a modified dictator game 
set-up as their economic outcome of interest. In their earlier paper, they investigated awe, amusement, fear and sadness, and reported 
that awe increased donation amounts, while amusement and sadness did not impact the outcome, and fear was not successfully 
induced. In their later paper, they documented that the two negative emotions they induced, shame and sadness, decreased donations 
to an environmental NGO compared to controls, while the induced positive emotions, pride and happiness, did not change donation 
amounts. On the contrary, however, Schwartz and Loewenstein (2017) found that sadness induction evokes larger donation amounts. 
Palosaari et al. (2023) reinvestigated the effects of induced fear on donations to climate change mitigation but found no significant 
differences between the treatment and control groups.

To the best of our knowledge, no empirical results regarding our bundle of emotions and pro-environmental donations exist yet.3 To 
assess whether the theorized action potentials of hope, anxiety, and guilt hold up in prior empirical investigations, we briefly review 
behavioral science evidence on their effects on pro-environmental behavior more broadly. Climate change mitigation behavior may be 
considered one such behavior, although distinct. Importantly, the majority of these studies relied on a large range of self-reported 

2 This is supported by empirical evidence contributed by Gneezy et al. (2014) who have shown that individuals tend to donate higher amounts to 
an NGO after having engaged in unethical behavior to get rid of a bad conscience.

3 Indeed, Ibanez et al. (2017) and Palosaari et al. (2023) investigated the relationship between fear and environmental donation behavior. While 
fear is characterized as a reaction to an observable stimulus, anxiety rather relates to a future, anticipated threat (Oehman, 2008). As climate change 
consequences will materialize even stronger in the future, we refer to anxiety.
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behaviors, behavioral intentions, or costless behaviors, rather than on behaviors involving real costs in the environmental domain. 
Therefore, we consider them to be only a rough and imprecise indication of the effects on donations to an environmental NGO that we 
address in our study (Kormos and Gifford, 2014).

Hope. Recent meta-analytic evidence confirms that hope may foster pro-environmental behavior when measured as a cognitive 
concept (Ojala, 2022; Geiger et al., 2023). Yet, when measured as an emotion, evidence is inconclusive on whether hope is positively 
related to pro-environmental behavior (Smith and Leiserowitz, 2014; Feldman and Hart, 2018; Bury et al., 2020) or whether there is no 
relation (Hornsey and Fielding, 2016; Van Zomeren et al., 2019; Ettinger et al., 2021). Additionally, Ojala (2022) highlighted the 
importance of distinguishing between constructive hope and hope based on denial, with positive and negative behavioral implications, 
respectively.

Anxiety. Evidence on the relationship between anxiety and pro-environmental behavior is also mixed and, to some extent, con
tradictory. On the one hand, and in line with the idea that individuals choose the decision alternative that helps to avoid potential harm 
and alleviate anxiety, induced anxiety predicted self-reported environmental action and environmental activism (Ogunbode et al., 
2022; Becht et al., 2024). On the other hand, such appeals may have led to ‘flight or freeze’ behavior, impairing engagement with 
climate change or climate change mitigation behavior (O'Neill and Nicholson-Cole, 2009; Palosaari et al., 2023).

Guilt. A recent meta-analytic study found a significant correlation between anticipated guilt and pro-environmental behavior 
(Shipley and van Riper, 2022). However, it seems that only collective (Rees et al., 2015), i.e., group-level guilt, appeals were effective 
to evoke pro-environmental behavior (also see Ferguson and Branscombe, 2010; Harth et al., 2013; Rees and Bamberg, 2014) as 
compared to individual appeals (see Bissing-Olson et al., 2016).

3. Hypotheses

Building on the theoretical foundations discussed in Section 2 and considering the specific characteristics of climate-related hope, 
anxiety and guilt, which make them distinct from other related positively or negatively valanced emotions, we aim to test the following 
hypotheses.4

Our first hypothesis is that experiencing climate-related hope increases both the likelihood of donating to an environmental NGO 
and the donation amount. This serves the collective goal, which is perceived as achievable (Ojala, 2022). We formulate this hypothesis 
as: 

Hypothesis 1a. Short video treatments inducing climate-related hope positively affect participants’ probability of donating to an 
environmental NGO and donation amounts.

Regarding climate-related anxiety and guilt, we hypothesize differentiated effects between the probability of donating and the 
donation amounts. In line with the utility-maximizing framework, we expect that individuals aim to relieve distress caused by the 
unpleasantness of anxiety and guilt, i.e., an increased average probability of donating. At the same time, we hypothesize that donation 
amounts will be negatively impacted for individuals in the anxiety condition, following perceived inefficacy of collective goal 
attainment, and for individuals in the guilt condition, following moral self-licensing. We formulate our second hypothesis as: 

Hypothesis 1b. Short video treatments inducing climate-related anxiety or guilt positively affect participants’ probability of 
donating to an environmental NGO but negatively affect participants’ donation amounts.

Further, emotions might influence beneficiary selection. Therefore, our study goes one further step by also investigating to which 
beneficiary individuals are donating. We investigate exploratively whether climate-related hope, anxiety and guilt also differentially 
influence donation behavior directed at spatially close and spatially far away beneficiaries and formulate this additional hypothesis as 
follows: 

Hypothesis 2. Video-induced climate-related hope, anxiety, and guilt affect the extent to which participants donate to spatially close 
vs. spatially far away beneficiaries.

Also in a more exploratory vein, we aim to test whether our experimental data empirically undermine the theoretical consider
ations on the integration of emotions into the utility maximization framework (Loewenstein, 2000) by providing evidence that 
pro-environmental donation behavior comes along with relieving anxiety and guilt and sustaining hope. We do so by investigating the 
changes in the intensity of emotions over time.

4. Experimental design & procedures

We conducted a laboratory experiment in December 2022 and January 2023 at the MABELLA laboratory at Johannes Gutenberg 
University in Mainz in Germany. We recruited 301 participants via Orsee (Greiner, 2015). Participant characteristics are displayed in 
Table 1. Prior to the experiment, participants were informed that they would participate in a study “investigating decision-making” to 
avoid self-selection into the experiment. A maximum of 25 students participated in one session. The experiment comprised a 
three-stage between-subjects design with overall five emotion-inducing treatment groups and one control group, each defined by the 

4 We pre-registered our hypotheses and experimental design. Our pre-registration can be accessed using the following link: https://doi.org/10. 
17605/OSF.IO/MD3ZJ.
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video treatment participants received. In this study, we focus on three of these treatment groups, i.e., a hope-inducing treatment group, 
an anxiety-inducing and a guilt-inducing treatment group, and the control group.5 In each session, participants were randomized into 
either one of the treatment groups or the control group to minimize session effects.

At the pre-treatment stage, participants were welcomed to the experiment and informed about the overall setting in a general 
manner. We applied a neutral framing in our experimental instructions to avoid the risk of experimenter demand biases (Haaland et al., 
2023). Participants received a note that they would get an opportunity to donate to an environmental NGO in the experiment and that 
they will receive a donation receipt after the experiment. After this, participants could select one out of two environmental NGOs as the 
potential beneficiary of their donation.6 Both NGOs carried out comparable afforestation projects in Germany and Central America, i. 
e., spatially close to and spatially far away from the participants. Participants were given information about the missions and activities 
of the NGOs to make an informed choice (comp. Figure C.5 in the Appendix). Participants ‘stuck’ to their selected NGO throughout the 
experiment in the sense that when being asked whether they wanted to donate to different climate change mitigation projects at a later 
stage, these projects would both be conducted by their selected NGO.7 Then, participants could earn their endowment of at most 10 
EUR in a real-effort game (Ibanez et al., 2017).8 In the real-effort game, participants had to count zeros in a total of ten matrices (Abeler 
et al., 2011). Participants earned 6 EUR in addition to their show-up fee of 4 EUR if they counted the right amount of zeros in at least 
five of the ten matrices (without receiving intermediate feedback) (comp. Figure C.6 and Figure C.7 in the Appendix). Only one 
participant failed to solve at least five matrices correctly and therefore retained an endowment of 4 EUR. The experiment proceeded 
with the collection of information on environmental attitudes using the German version of the New Ecological Paradigm (NEP) scale 
(Dunlap et al., 2000; Schleyer-Lindenmann et al., 2018), ecological behaviors using a German version of the General Ecological 
Behavior (GEB) scale (Kaiser, 2020), economic preferences using the German version of the Global Preference Survey (GPS) module 
(Falk et al., 2018, 2023) and personality traits using an adjusted German short version of the BIG5 scale (Rammstedt et al., 2013). 
Beliefs about self-efficacy and collective efficacy in the domain of environmental behavior were measured using a German translation 
of the efficacy scales developed by Hamann and Reese (2020). Further, empathetic concern was measured based on a scale provided by 
Davis (1980).9 We implemented four concentration checks to be able to control for careful answering. To check for concentration, 
participants were asked to choose either the lowest or the highest level of the scale. Overall, 97 % of participants in our sample 
managed to pass all four concentration check items.

During the subsequent treatment stage, participants were randomly assigned to either one of the treatment groups or the control 
group and were shown the video associated with their respective experimental conditions. Participants in the control group were 
watching a scientific emotion-neutral video about diffusive sunlight reflection of a body (control condition), whereas participants in 
the three relevant treatment groups were watching a video inducing hope about climate change mitigation (hope condition), a video 

Table 1 
Sample descriptives.

Statistic N Mean St. Dev. Min Max Kruskal Wallis test

Age 301 22.50 3.64 18 53 0.89
Gender 298 0.86 0.41 0 2 0.34
Income 297 2.90 1.01 1 5 0.62
Prior donations env. 290 0.31 0.58 0 3 0.85
Prior donations gen. 293 0.59 0.81 0 4 0.87
NEP score 301 4.62 0.48 2.33 5.67 0.08
SE score 301 4.09 1.09 1 6 0.29
CE score 301 4.33 0.95 1.5 6 0.64

Notes: The table shows sample statistics and Kruskal Wallis test results using p-values. Gender takes values 0 if male, 1 if female and 2 if non-binary. 
Income takes values 0 if participants have no money after all fixed expenses in a month, 1 if they have less than 100 EUR, 2 if they have 100 to 250 
EUR, 3 if they have 250 to 500 EUR and 4 if they have more than 500 EUR. Prior donations to environmental organizations and in general take values 
0 if 0 EUR are donated monthly, 1 if 0 to 10 EUR are donated, 2, it 10 to 30 EUR are donated, 3 if 30 to 50 EUR are donated, 4 if 50 to 100 EUR are 
donated and 5 if more than 100 EUR are donated. New Ecological Paradigm (NEP) scale score takes values 0 to 6 with 0 denoting a low and 6 denoting 
a high environmental attitude. The perceived self-efficacy (SE) score takes values 0 to 6 with 0 denoting a low and 6 denoting a high belief in self- 
efficacy in the environmental domain. The perceived collective efficacy (CE) score takes values 0 to 6 with 0 denoting a low and 6 denoting a high 
belief in collective efficacy in the environmental domain. Missing values are due to optional non-responses.

5 In this study, we do not test all hypotheses and do not refer to all treatment conditions that we originally pre-registered. All deviations from the 
pre-registration are discussed in Appendix D.

6 In line with Ibanez and Roussel (2021), we let participants choose a beneficiary on their own to give them a notion of self-agency and avoid 
preference bias.

7 Participants were explicitly told that they can donate to their chosen organization, but do not have to donate. Those who declared that they do 
not plan to donate during the experiment were given the possibility to revise this decision at a later point in time.

8 The majority of experimental sessions did not exceed a duration of 45 min. Thus, students were able to earn more than German minimum wage 
which at the time of our experiment was 12 EUR per hour.

9 All scales which were not available in German language were translated by members of the research team and back translated by a native 
speaker to assure content validity. An overview of all scales used in the reported analyses including their answering formats is provided in Table C.7
in the Appendix.
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inducing anxiety about the consequences of climate change (anxiety condition), or a video inducing guilt about the human causes of 
climate change (guilt condition). We relied on video treatments, i.e., audiovisual stimuli that address two human senses, to increase 
treatment intensity and control for differences in the chosen materials at the same time. All videos included a slide show of real images, 
among others, taken from the data bank Climate Visuals (https://climatevisuals.org/) and a voice-over the images were attuned to.10

The voice-over addressed emotional appeals without directly referring to the target emotions. Following the discussion on whether 
emotions should target the individual or the group level (comp. Section 2), our emotion-inducing video treatments explicitly referred 
to both the individual and the collective facet of the target emotion. In our guilt condition, e.g., we addressed individual and collective 
responsibility for climate change. All stimuli were pre-tested in an independent student sample to make sure that they successfully 
induce target emotions.

At the post-treatment stage, participants made two consecutive and distinct donation decisions in randomized order: They decided 
how much of their earned endowment (if at all) they wanted to donate to the spatially close project and how much of their endowment 
they wanted to donate to the spatially far away project of the organization they had initially selected as beneficiary of any donations. 
We applied the ‘pay one’ method, meaning that participants were told that one of their two decisions would be randomly chosen for 
pay-off. This procedure ensures that participants make their decisions as if they are pay-off relevant (Charness et al., 2016; Clot et al., 
2018). Then, to measure information-seeking behavior, participants were given the chance to seek further information about climate 
change (i.e., read an article about general news vs. climate change and environment). At the end of the experiment, participants filled 
out a questionnaire including socio-demographic questions and questions on prior donation behavior as well as questions on 
behavioral intentions and their donation decisions (Carroll and Kachersky, 2019). We also asked participants to indicate the amount 
that they think other individuals in the same situation donate and the amount they think that other individuals should donate (Cialdini 
et al., 1991).

Finally, participants were asked whether they wanted a donation receipt confirming the real transfer of their donation to the 
selected NGO by providing their email address at the end of the experiment. Four weeks after the experiment, we invited participants 
who had explicitly permitted us to contact them for follow-up data collection purposes to participate in a follow-up survey. Among 
other purposes, the survey was intended to collect information on levels of distinct emotions over time. Responding to the survey was 
incentivized through a lottery in which participants could win one of five vouchers for an organic retail store.

Overall, participants reported their current level of twelve subjective emotions, among them hope, anxiety, and guilt, at four points 
in time: directly before and after the treatment to enable the measurement of successful emotion induction; after the climate 
engagement tasks, i.e., donation and information seeking task, to detect change in emotions in response to the donation decision; and 
during the follow-up survey four weeks after the treatment.1112 Measuring a broader set of emotions acknowledges the fact that 
distinct emotions emerge as part of an emotional canon, also encompassing a variety of other emotions and that they can neither be 
observed independently of other emotions nor can they be induced without affecting other emotions (Rhodes-Purdy et al., 2021).

5. Results

5.1. Balance of treatment groups

To ensure that potential treatment effects stem from the treatments rather than differences in underlying characteristics influencing 
donation decisions, we compared participants in the treatment groups and the control group with respect to socio-economic char
acteristics, prior donations and pro-environmental attitudes as well as perceived self-efficacy and collective efficacy scores. Table 1
reports these characteristics as well as Kruskal Wallis test results using p-values. Based on the p-values, we conclude overall that 
participants across experimental conditions do not differ significantly in the characteristics considered.13

10 All videos were roughly equal in length and lasted between 3.58 and 4.05 min. Videos can be accessed using the following link: osf.io/k8z7v. In 
Appendix C.5 we provide respective treatment scripts.
11 The scale we used included the following emotions: activity, anxiety, alertness, shame, attentiveness, determination, guilt, hope, hostility, 

inspiration, nervousness, anger. The chosen emotions constitute a subset of the German version of the Positive And Negative Affect (PANAS) scale 
(Watson et al., 1988; Breyer and Bluemke, 2016) to which we added hope. Participants rated each emotion on a 0 to 100 scale. We deviated from a 
standard Likert scale to allow for a higher degree of granularity.
12 In addition to the PANAS scale (Watson et al., 1988), emotional states were assessed using the Climate Change Hope Scale (Li and Monroe, 

2018), the Climate Change Worry Scale (Stewart, 2021), and the Environmental Guilt Scale (Ágoston et al., 2022). Correlations with the post 
treatment PANAS items were moderate, indicating that these instruments capture conceptually related yet empirically distinct constructs. Given that 
the primary objective of these measures was to verify the effectiveness of the experimental manipulation, subsequent analyses rely on the PANAS 
scale, while the climate-specific measures are not considered further. For completeness, descriptive statistics for these additional scales are available 
upon request.
13 Most Kruskal Wallis test results in Table 1 are well above a significance level of 10 %, hence indicating no difference among treatment groups 

overall. The only exception constitutes the NEP score measuring pro-environmental attitudes where Kruskal Wallis test results yield p = 0.08. In this 
case we additionally conducted pairwise group comparisons using a Dunn test with Bonferroni adjustments. As none of the pairwise group com
parisons were statistically significant at a 10 % level after controlling for multiple comparisons, we conclude that participants' environmental at
titudes are not significantly different across experimental conditions.
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5.2. Emotion induction

With respect to climate-related hope, anxiety, and guilt, we find that our emotion-inducing video treatments successfully induced 
target emotions in the respective treatment groups compared to the control group. Fig. 1 displays the average changes in our target 
emotions in each treatment group and in the control group. Exact values of pre- and post-treatment emotion levels by experimental 
condition and target emotion as well as Kruskal Wallis test results on pre- and post-treatment group differences in emotions are re
ported in Table B.4 in the Appendix. We conducted Wilcoxon rank sum tests to test whether the change in target emotions in the 
treatment groups is significantly different from changes in the control group (see Fig. 1). We find that subjectively reported hope 
significantly increased in the hope condition compared to the control condition, while subjectively reported anxiety significantly 
increased in the anxiety condition and subjectively reported guilt increased in the guilt condition compared to the control condition, 
respectively. As distinct emotions emerge as a part of an emotional canon, and emotional experiences are inherently multifaceted and 
interconnected, we report mean changes in all twelve measured emotions in Figure B.3 in the Appendix. Indeed, we find that other 
emotions in the emotional canon have changed simultaneously. This needs to be kept in mind when interpreting the results. Given the 
specific practical and theoretical relevance of climate-related hope, anxiety, and guilt, we nonetheless refer to these distinct emotions.

5.3. Donations to environmental NGOs

5.3.1. Differences between experimental conditions
Table 2 provides the estimated probability of donating a positive amount to at least one of the two climate change mitigation projects 

(Panel A) and the mean average donation amounts donated to both projects (Panel B) for each experimental condition estimated on the 
full sample. We further report results of pairwise Wilcoxon rank sum tests. We find that the donation probability as well as the donation 
amount are highest for individuals in the guilt condition and lowest for individuals in the hope condition. The results of pairwise 
Wilcoxon rank sum tests show no significant differences in the probability of donating between individuals in the treatment groups and 
individuals in the control group. Similarly, no significant differences between individuals in the treatment groups and individuals in the 
control group in donation amount are detected in the full sample. However, we find significant differences between treatment groups. 
The pairwise comparison of treatment groups yields significant differences in the probability of donating between individuals in the guilt 
condition and individuals in the hope condition (p = 0.059), significant differences in donation amount between individuals in the guilt 
condition and individuals in the hope condition (p = 0.006), and marginally significant differences in donation amounts between in
dividuals in the guilt condition and individuals in the anxiety condition (p = 0.096). 

Result 1. Individuals in the guilt condition have a higher probability of donating to climate change mitigation projects compared to 
individuals in the hope condition. Their mean donation amounts are higher than mean donation amounts of individuals in the hope 
condition and individuals in the anxiety condition.

5.3.2. Extensive and intensive margins
We investigated the effects of our emotion-inducing video treatments on donations to climate change mitigation projects at both 

the extensive and intensive margins of environmental behavior. We used a linear probability model to estimate treatment effects on 
probability of donating (extensive margin) and an ordinary least square model to estimate treatment effects on donation amount 
conditional on donating (intensive margin). In fact, we regressed a dummy indicating whether an individual donated or not to at least 
one of the two projects on treatment indicator and control variables to investigate effects at the extensive margin. To investigate effects 
at the intensive margin, we regressed the average amount donated to the two projects on treatment indicator and control variables but 
used a restricted sample including only individuals who actually decided to donate. In our main specifications, we included de
mographic information, prior donation amount to environmental NGOs and NGOs in general and economic preferences, as well as 
descriptive and injunctive social norms, capturing an individual's perception of the amount of money others would donate and the 
amount of money one should donate.

Column (1) in Table 3 reports extensive margin results: Only the video treatment designed to induce climate-related guilt is 
associated with a significant change in probability of donating to at least one of the two climate change mitigation projects. We find 
that being in the guilt condition significantly increased the probability of donating by, ceteris paribus, 14 percentage points (p = 0.065) 
as compared to being in the control condition. We do not find any significant effects of being in the hope or anxiety condition on the 
probability of donating.14

Result 2. At the extensive margin, we find suggestive evidence that being in the guilt condition positively affects participants' 
probability of donating to an environmental NGO.

Column (2) in Table 3 reveals results with respect to the intensive margin, i.e., donation amount conditional on donating. We find 
that being in the hope condition decreased donation amounts ceteris paribus by 0.96 EUR (p = 0.015) and being in the anxiety 
condition decreased donation amount by 0.76 EUR (p = 0.054) compared to being in the control condition; relative to the mean 
donation in the control group, this corresponds to a decrease of the donation amount by 39.7 % (31.4 %), or almost 10 % (8 %) of the 

14 Table B.5 in the Appendix documents that our results are robust when including different sets of controls, i.e., when adding psychometric 
measures such as personality traits or empathy scores and rerunning our main specification using a probit model.
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10 EUR endowment. At the intensive margin, we do not find any significant effects of being in the guilt condition on donation amount, 
keeping in mind that individuals in the guilt condition have an increased probability of donating.15

Result 3. At the intensive margin, being in the hope condition and being in the anxiety condition negatively affects the amount 
individuals donate to an environmental NGO.

In Section 1, we discussed the possibility that induced emotions could reinforce ‘home bias’ and thereby impede effective climate 
change mitigation. We therefore investigated whether watching a video designed to trigger a distinct emotion affected beneficiary 
selection, i.e., whether conditional on donating an individual either favors the close or far away climate change mitigation project of 
her chosen environmental NGO. To do so, we used a linear probability model and regressed an indicator for whether an individual 

Fig. 1. Change in emotions in the hope (left graph), anxiety (middle graph) and guilt (right graph) condition compared to the control condition. 
Emotions were measured using a granular 0 to 100 scale. Differences between the treatment conditions and the control condition are measured 
using Wilcoxon rank sum tests. *p < 0.1; **p < 0.05; ***p < 0.01.

Table 2 
Estimated probability of donating and mean donation amounts by experimental condition with Wilcoxon rank sum test p-values.

Panel A

Wilcoxon rank sum test

Condition Prob. of donating Control Hope Anxiety

Control 0.60 (0.49) – – –
Hope 0.56 (0.50) 0.636 – –
Anxiety 0.61 (0.50) 0.845 0.500 –
Guilt 0.71 (0.46) 0.155 0.059 0.216

Panel B
Condition Donation amount Control Hope Anxiety

Control 2.36 (2.85) – – –
Hope 1.68 (2.34) 0.220 – –
Anxiety 2.02 (2.28) 0.746 0.271 –
Guilt 2.89 (2.97) 0.188 0.006 0.096

Notes: The table shows the estimated probabilities of donating to climate change mitigation projects and mean donation amounts by experimental 
condition and p-values of pairwise Wilcoxon rank sum tests. Standard deviations are reported in parentheses.

Table 3 
Regression of (1) decision whether to donate to climate change mitigation projects, (2) donation amount and (3) decision to donate larger amounts to 
the spatially far climate change mitigation project conditional on donation on treatment indicator and control variables.

Prob. of donating 
(1)

Donation amount (cond.) 
(2)

Choose spatially far 
(3)

Hope condition − 0.01 (0.08) − 0.96** (0.39) − 0.04 (0.10)
Anxiety condition 0.04 (0.08) − 0.76* (0.39) − 0.20** (0.09)
Guilt condition 0.14* (0.07) 0.21 (0.37) − 0.04 (0.10)
Constant 0.63*** (0.17) 2.42*** (0.63) 0.36** (0.18)

Observations 286 180 180
R2 0.18 0.56 0.07
F Statistic 3.57*** (df = 16; 269) 13.12*** (df = 16; 163) 1.11 (df = 11; 168)

Notes: In model (1) and model (2) include demographic controls, information on prior donation, economic preferences, and descriptive and injunctive 
social norms. Selected controls are omitted from this results table but are displayed in Table B.5 and Table B.6 in the Appendix. In model (3) we 
include demographic controls and information on prior donation. The reference condition is ‘Control’. Robust standard errors in parentheses. *p < 
0.1; **p < 0.05; ***p < 0.01.

15 Similar to Table B.5, Table B.6 in the Appendix provides evidence that our results are robust when including different sets of control variables.
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chooses to donate strictly larger amounts to the spatially far away climate change mitigation project on treatment indicator and control 
variables. Column (3) in Table 3 indicates that being in the anxiety condition indeed has an effect on beneficiary selection: Being in the 
anxiety condition decreased the probability of donating larger amounts to the spatially far away project by, ceteris paribus, 20 per
centage points (p = 0.040) compared to being in the control condition. 

Result 4. Individuals in the anxiety condition are less likely to donate larger amounts to the spatially far project of an environmental 
NGO.

Can non-significant treatment effect estimates be interpreted as evidence of no true effect? Based on the observed standard errors 
and degrees of freedom from the main models reported in Table 3, the minimal detectable effect sizes that our experimental design 
allowed to detect with high probability (80 % power, two-sided α = 0.10) are approximately 18–20 percentage points in the extensive 
margin specification, 0.93–0.98 EUR in the intensive margin specification, and 23–25 percentage points in the spatial specification. 
These minimal detectable effect sizes correspond to relatively large changes in the outcomes. At the same time, the confidence intervals 
around the estimated treatment effects remain wide and in case of the outcomes where we do not find statistically significant treatment 
effects include both zero and effects that would be quite large in magnitude in the context of our study. Consequently, the non- 
significant estimates in Table 3 cannot be taken as robust evidence for the absence of a true effect. Rather, they indicate that, in 
this sample, the data do not provide sufficiently strong evidence to reject the null hypothesis. The findings are therefore statistically 
inconclusive, and smaller true effects cannot be ruled out.

5.4. Emotional responses to donating

In Section 2, we reviewed the literature proposing that emotions enter the utility function and influence the marginal utility of 
decision alternatives. Following the theory of Loewenstein (2000), individuals derive utility from decision alternatives that help them 
manage their affective state.

As we measured participants’ emotions at four points in time, we can investigate the relationship between changes in subjectively 
reported levels of emotions and experimental condition (comp. Schwartz and Loewenstein, 2017). If donating serves the purpose of 
relieving emotional distress or sustaining emotional comfort, hope levels should increase and anxiety and guilt levels should decrease 
after donating among individuals who did donate (donators) compared to those who did not donate to an environmental NGO (non-
donators). Fig. 2 provides suggestive evidence that donating to climate change mitigation projects is associated with a decreased level of 
subjectively reported guilt. We conducted Wilcoxon rank sum tests and find that donators reported a significant decrease in guilt levels 
after donating (p = 0.040) as compared to the guilt levels they reported directly after the video treatment (but before the donation), while 
non-donators did not. We interpret this as a signal for the potential of environmental donations to relieve climate-related guilt. Finally, we 

Fig. 2. Change in subjectively reported level of emotions after the climate engagement tasks among donators and non-donators. In this graph, we 
display the change in levels of emotion between our measurement directly after the treatment and our measurement after the donation decision. In
dividuals who donated (parts of) their endowment to climate change mitigation projects are classified as ‘donators' and individuals who did not donate 
are classified as ‘non-donators’. ‘Post treatment’ refers to the second measurement of subjectively reported emotions directly after receiving the 
treatment. ‘Post donation’ refers to the third measurement directly after the climate engagement tasks. The error bars show 95 % confidence intervals.
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compared the difference in average guilt levels directly after the treatment and four weeks after our experiment among donators and 
non-donators: 34.4 % of donating individuals and only 24.3 % of non-donating individuals answered our follow-up questionnaire, 
suggesting different levels of self-selection. Focusing on individuals who answered our follow-up questionnaire, the results suggest that 
those who donated a positive amount during our experiment still experienced a lower subjectively reported level of guilt four weeks later 
(indicated by a negative change; p = 0.039), suggesting more persistent relief (comp. Figure B.4 in the Appendix). 

Result 5. Donation to an environmental NGO is related to decreased levels of guilt after donating, indicating emotional relief of guilt.

6. Conclusion

Climate change imposes huge challenges on our societies and economies and addressing these challenges requires collective action. 
Therefore, we need to better understand ways and develop strategies to motivate individual contributions to collective climate change 
mitigation behavior. The successful and adequate emotional addressing of individuals might be essential to raise their attention and 
support for distinct concerns. Different emotions have different, i.e., positive or negative, action potentials in the context of climate 
change mitigation and it is, thus, important to learn about their distinct action potentials.

In this study, we wanted to learn which emotions are ‘productive’ in fostering individual contributions to collective climate change 
mitigation efforts and which are not. Specifically, we investigated the potential of climate-related hope, anxiety, and guilt to motivate 
donations to an environmental NGO. Focusing on a bundle of emotions that has not been covered by the related behavioral economic 
literature so far, our findings extend the literature examining how emotions —differentiated by valence and arousal —affect collective 
behavioral responses supporting climate change mitigation (Ibanez et al., 2017; Schwartz and Loewenstein, 2017; Ibanez and Roussel, 
2021; Palosaari et al., 2023). We find that watching a video designed to trigger climate-related guilt affects the decision, whether to 
donate or not, i.e., the extensive margin of donation behavior: Our guilt-inducing video treatment increased the probability of 
contributing to climate change mitigation as compared to the video shown to the control group, suggesting that guilt appeals might help 
to motivate pro-environmental behavior (Shipley and van Riper, 2022). Additionally, we find that donations to an environmental NGO 
are related to a decrease in subjectively reported guilt. Our findings support the idea that guilt leads to reactive repairment behavior 
(Smith and Lazarus, 1990) and that individuals choose alternative options to relieve guilt (Loewenstein, 2000). Thus, we conclude that 
the act of donation might have instrumental value in relieving emotional distress and can be rationalized under the assumption of utility 
maximizing individuals. Regarding the intensive margin, we find that watching a video designed to trigger climate-related hope reduced 
donation amounts compared to controls, thus, contradicting the findings of studies that document positive action potential (Ojala, 
2022). A possible explanation could be that positive effects of hope on collective action rely on the co-occurrence of perceived efficacy 
(Cohen-Chen and Van Zomeren, 2018) and we do not find efficacy measures to be predictive of donation decision in our sample. 
Likewise, and in line with our findings, it is documented that, under certain circumstances, hope appeals can be counterproductive, 
fostering denial and disengagement regarding climate change (Ojala, 2022); in the context of our study, this could be reflected in 
withdrawal from individual responsibility. Watching the anxiety-inducing video also led to reduced donation amounts. Intuitively 
speaking, this means that when an individual experienced climate-related anxiety after concluding that climate change cannot be 
sufficiently prevented, she reduced her support for climate change mitigation. Hence, in line with O'Neill and Nicholson-Cole (2009), 
this could indicate distancing or disengagement, possibly as a consequence of resignation or helplessness. In addition, experiencing 
climate-related anxiety might reinforce ‘home-bias’ (Löschel et al., 2021): We find suggestive evidence that anxiety-induced individuals 
were less likely to donate larger amounts to spatially far away climate change mitigation projects, thus confirming earlier arguments that 
anxiety guides focus on close-by population groups (Arceneaux, 2017; Richins et al., 2021). These latter findings underline the 
importance of considering possible interactions with specific donation alternatives when designing emotionally charged addresses.

Overall, our study demonstrates that integrating psychological theories —particularly how distinct emotions are associated with 
future-directed outcomes —with the economic utility maximization framework provides valuable insights into decision-making 
related to public goods. Specifically, we showed how short video treatments can elicit emotions that, in turn, influence individuals' 
contributions to collective climate change mitigation efforts. At the same time, there are important limitations of our approach: While 
our study highlights the relevance of emotions induced by a short video treatment, it remains inevitable that our way of inducing 
emotions might have addressed potential other channels through which the estimated treatment effect could operate. Our experi
mental design relies on the induction of emotions through the appraisal of different audiovisual stimuli, thereby following a long- 
standing tradition to induce emotions in the psychological literature (Siedlecka and Denson, 2019). Nonetheless, it might be that 
our audiovisual stimuli not only affected donation behavior through the affective state they induced, but also through the information 
they inherently conveyed. This needs to be kept in mind when interpreting the results. Addressing this concern would have required us 
to use treatment stimuli unrelated to the outcome (Drouvelis and Grosskopf, 2016). For the sake of external validity, we decided 
against doing so to mimic a real-world scenario as closely as possible.

Finally, we aim to highlight some general takeaways of our study. Addressing grand societal challenges requires (motivating) 
individuals to respond to systemic risks collectively before they become salient, hence negative externalities materialize. This chal
lenge —and our findings —is not confined to the domain of NGOs. Rather, it extends to organizations and all collective entities seeking 
to foster cooperation around collective future-oriented and pro-social goals. By rendering collective risks personally meaningful and by 
acting as salient informational and social cues that guide perceptions of responsibility, urgency, significance, and behavioral appro
priateness (Schwarz, 1990; Weiss and Cropanzano, 1996; Van Kleef, 2009), emotions can serve as a catalyst in this regard. Moreover, in 
a communication landscape characterized by emotionally-charged communication and intense competition for attention —recently 
introduced as an important resource in the modern economy (Loewenstein and Wojtowicz, 2025) —it is essential to understand how 
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emotions translate into individual action. Our findings provide one piece of empirical evidence that informs communicators about the 
potential of inducing distinct emotions. Using a video treatment designed to induce climate-related guilt in our sample motivated 
non-donators to donate and hence affected individuals who might not have contributed otherwise. Inducing climate-related hope or 
anxiety in our sample, however, prevented donators —individuals who are generally willing to contribute —from donating higher 
amounts and might thus be counterproductive. Our findings further advance this understanding by showing asymmetrical effects of 
emotions in (organizational) communication (e.g., Lindebaum and Jordan, 2014). While conventional assumptions suggest that 
positive emotions affect engagement and negative emotions deter it, we find a more nuanced pattern: Under certain conditions, 
negative emotions like guilt can increase willingness to contribute by amplifying perceived responsibility, whereas positive emotions 
like hope may dampen motivation when not accompanied by strong efficacy beliefs. These insights point to the need to develop more 
nuanced and dynamic models of emotional influence on collective action, e.g., by including emotional flows (Nabi et al., 2018) and 
ambivalence (Van Gent et al., 2024; Bechtoldt and Schermelleh-Engel, 2025).

Materials

The manuscript refers to video materials that have been used as treatments in this study. All videos are available via OSF: osf.io/ 
k8z7v.
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Appendix A. Text analysis of NGO web pages

We conducted a text analysis of NGO web pages to learn about the use of hope, anxiety, and guilt in NGO communication. We 
proceeded as follows: First, we generated a data set of text modules from the web pages of all environmental NGOs listed by the 
Deutsches Zentralinstitut für soziale Fragen, a foundation under civil law that advises citizens on their donation decisions. While we were 
interested in the NGOs' appeals for donations, the donation subpages were generally not very text heavy. We, therefore, used text 
bodies from the respecting start pages in our analysis; these pages are usually the first encounter a web page visitor has with the NGO's 
communication. Our emotion analysis required the application of a language model that is trained to predict the probabilities of the 
emotions hope, anxiety, and guilt to appear in the text body. We therefore applied a large language model capable of detecting our 
target emotions (for further information see Liu et al., 2019; Hu et al., 2022). We retrained the model using the ISEAR data set, a data 
set comprising human descriptions of situations in which individuals have felt a certain emotion (Scherer and Wallbott, 1994; Troiano 
et al., 2019; Meque et al., 2023). The ISEAR data set involved descriptions of situations in which people have felt one of the seven 
emotions joy, anxiety, anger, sadness, disgust, shame or guilt. To generate a larger database to predict anxiety and guilt and to enrich 
the data set with descriptions of situations that relate to hope, we generated additional data using ChatGPT (OpenAI, 2024). As we 
pursued to detect emotions in a very fine-grained manner, we sliced text bodies into single sentences and let our model predict the 
probability of hope, anxiety, or guilt being transmitted by the sentence.

Our final step was to aggregate the predictions for hope, anxiety, and guilt across NGOs. We found that the average probability that 
web pages of environmental NGOs in Germany address hope is 91.1 %, while it is 81.7 % for anxiety and 81.1 % for guilt and interpret 
this as evidence that hope, anxiety, and guilt are emotions that are highly likely in NGO communication.
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Appendix B. Results

Fig. B.3. Change in all twelve subjectively reported emotions by experimental condition after the treatment.
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Table B.4 
Changes in subjectively reported levels of emotions by experimental condition

Panel A

Emotions Pre-treatment Post-treatment

Control condition
Hope 38.6 (29.1) 40.8 (29.4)
Anxiety 60.0 (29.1) 55.7 (28.1)
Guilt 56.0 (24.9) 53.9 (23.0)
Hope condition
Hope 38.3 (25.2) 53.4 (24.6)
Anxiety 64.1 (26.9) 52.7 (25.9)
Guilt 62.8 (22.3) 49.4 (28.3)
Anxiety condition
Hope 32.8 (27.4) 24.8 (26.4)
Anxiety 62.7 (30.8) 71.9 (29.0)
Guilt 56.6 (24.7) 59.5 (23.8)
Guilt condition
Hope 33.1 (21.7) 29.2 (23.3)
Anxiety 63.8 (23.9) 67.1 (25.6)
Guilt 58.0 (22.8) 64.5 (23.0)

Panel B ​ ​
Test Pre-treatment Post-treatment

Kruskal Wallis test hope 0.46 0.00
Kruskal Wallis test anxiety 0.83 0.00
Kruskal Wallis test guilt 0.42 0.00

Notes: Panel A reports mean changes in subjectively reported target emotions between our 
pre-treatment and post-treatment measurement of subjective emotions by experimental 
condition. Emotions were measured using a 1 to 100 scale. Standard deviations are re
ported in parentheses. Panel B reports p-values of Kruskal Wallis tests indicating differences 
in emotions prior to and after emotion induction.
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Table B.5 
Regression of decision whether to donate to climate change mitigation projects on treatment indicator and different sets of control variables 
(extensive margin)

Probability of donating

OLS Probit

(1) (2) (3) (4) (5)

Hope condition − 0.04 (0.09) 0.00 (0.08) − 0.01 (0.08) − 0.01 (0.07) − 0.02 (0.25)
Anxiety condition 0.01 (0.08) 0.04 (0.08) 0.04 (0.08) 0.04 (0.08) 0.17 (0.24)
Guilt condition 0.10 (0.08) 0.15** (0.08) 0.14* (0.07) 0.13* (0.07) 0.44* (0.23)
Gender 0.01 (0.07) − 0.01 (0.06) − 0.04 (0.07) − 0.08 (0.07) − 0.14 (0.21)
Age − 0.01 (0.01) − 0.01 (0.01) − 0.01 (0.01) − 0.01 (0.01) − 0.03 (0.02)
Income <100 EUR − 0.07 (0.15) − 0.11 (0.14) − 0.09 (0.14) − 0.08 (0.15) − 0.27 (0.41)
Income 100–250 EUR 0.14 (0.14) 0.14 (0.14) 0.13 (0.14) 0.14 (0.15) 0.44 (0.43)
Income 250–500 EUR − 0.03 (0.15) − 0.04 (0.14) − 0.04 (0.15) − 0.00 (0.16) − 0.11 (0.43)
Income >500 EUR − 0.20 (0.18) − 0.19 (0.17) − 0.20 (0.17) − 0.15 (0.18) − 0.59 (0.50)
Prior donations env. 0.01 (0.06) − 0.03 (0.06) − 0.03 (0.06) − 0.04 (0.06) − 0.09 (0.18)
Prior donations gen. 0.01 (0.04) − 0.01 (0.04) − 0.02 (0.04) − 0.01 (0.04) − 0.06 (0.14)
GPS altruism ​ 0.00*** (0.00) 0.00*** (0.00) 0.00** (0.00) 0.00** (0.00)
GPS risk ​ − 0.02 (0.01) − 0.02* (0.01) − 0.02 (0.01) − 0.06* (0.03)
GPS patience ​ 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.01 (0.01)
NEP score ​ ​ ​ 0.11* (0.06) ​
Self-efficacy ​ ​ ​ 0.04 (0.04) ​
Collective efficacy ​ ​ ​ 0.00 (0.04) ​
Extraversion ​ ​ ​ − 0.03 (0.03) ​
Agreeableness ​ ​ ​ 0.04 (0.03) ​
Conscientiousness ​ ​ ​ − 0.01 (0.03) ​
Neuroticism ​ ​ ​ − 0.00 (0.03) ​
Openness ​ ​ ​ 0.01 (0.02) ​
Empathy ​ ​ ​ 0.01 (0.04) ​
Social norm descriptive ​ ​ 0.02 (0.02) 0.02 (0.02) 0.07 (0.06)
Social norm injunctive ​ ​ 0.03*** (0.01) 0.03** (0.01) 0.10** (0.04)
Constant 0.59*** (0.15) 0.54*** (0.17) 0.63*** (0.17) 0.64*** (0.18) 0.41 (0.52)

Observations 286 286 286 286 286
R2 0.06 0.13 0.18 0.21 ​
Adjusted R2 0.03 0.09 0.13 0.18 ​
F Statistic 1.71* (df = 11; 274) 2.93** (df = 14; 271) 3.57*** (df = 16; 269) 2.72*** (df = 25; 260) ​

Notes: ‘Prior donations env.’ indicates whether participants have donated to environmental NGOs prior to the experiment. ‘Prior donations gen.’ 
indicates whether the participants have generally donated prior to the experiment. The reference condition is ‘Control’. Robust standard errors in 
parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.
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Table B.6 
Regression of donation amount to climate change mitigation projects on treatment indicator and different sets of control variables (intensive margin)

Donation amount

(1) (2) (3) (4)

Hope condition − 1.16** (0.54) − 0.87* (0.51) − 0.96** (0.39) − 0.99** (0.40)
Anxiety condition − 0.81* (0.49) − 0.71 (0.50) − 0.76* (0.39) − 0.80** (0.40)
Guilt condition 0.10 (0.52) 0.37 (0.50) 0.21 (0.37) 0.15 (0.37)
Gender − 0.18 (0.46) − 0.30 (0.44) − 0.22 (0.32) − 0.26 (0.38)
Age 0.05 (0.06) 0.02 (0.06) 0.04 (0.05) 0.03 (0.05)
Income <100 EUR 1.29 (0.80) 0.76 (0.78) 0.84 (0.56) 0.88* (0.52)
Income 100–250 EUR 1.55** (0.77) 1.26 (0.77) 0.80 (0.59) 0.80 (0.55)
Income 250–500 EUR 2.23*** (0.85) 1.84** (0.84) 1.42** (0.61) 1.52** (0.60)
Income >500 EUR 1.51 (0.98) 1.54 (0.96) 1.59* (0.86) 1.82** (0.85)
Prior donations env. 0.18 (0.45) − 0.11 (0.46) − 0.02 (0.32) − 0.06 (0.32)
Prior donations gen. 0.58* (0.32) 0.35 (0.35) 0.07 (0.23) 0.07 (0.24)
GPS altruism ​ 0.01*** (0.00) 0.01** (0.00) 0.00 (0.00)
GPS risk ​ 0.09 (0.06) 0.06 (0.04) 0.06 (0.04)
GPS patience ​ − 0.00 (0.02) − 0.00 (0.02) 0.00 (0.02)
NEP score ​ ​ ​ 0.51 (0.35)
Self-efficacy ​ ​ ​ 0.06 (0.18)
Collective efficacy ​ ​ ​ 0.14 (0.21)
Extraversion ​ ​ ​ − 0.10 (0.12)
Agreeableness ​ ​ ​ 0.15 (0.18)
Conscientiousness ​ ​ ​ 0.10 (0.15)
Neuroticism ​ ​ ​ 0.02 (0.14)
Openness ​ ​ ​ − 0.08 (0.13)
Empathy ​ ​ ​ 0.03 (0.23)
Social norm descriptive ​ ​ 0.84*** (0.10) 0.87*** (0.11)
Social norm injunctive ​ ​ 0.12* (0.06) 0.08 (0.06)
Constant 2.31*** (0.81) 1.33 (0.89) 2.42*** (0.63) 2.45*** (0.65)

Observations 180 180 180 180
R2 0.14 0.21 0.56 0.58
Adjusted R2 0.08 0.14 0.52 0.51
F Statistic 2.44** (df = 11; 168) 3.12** (df = 14; 165) 13.12*** (df = 16; 163) 8.65*** (df = 25; 154)

Notes: ‘Prior donations env.’ indicates whether participants have donated to environmental NGOs prior to the experiment. ‘Prior donations gen.’ 
indicates whether the participants have generally donated prior to the experiment. The reference condition is ‘Control’. Robust standard errors in 
parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.
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Fig. B.4. Change in subjectively reported level of emotions among donators and non-donators four weeks after the experiment. Individuals who 
donated (parts of) their endowment to climate change mitigation projects are classified as ‘donators' and individuals who did not donate are 
classified as ‘non-donators’. ‘Post-treatment’ refers to the second measurement of subjectively reported emotions directly after receiving the video 
treatment. ‘Follow-up’ refers to the measurement in the follow-up questionnaire four weeks after the experiment. The error bars show 95 % 
confidence intervals.
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Appendix C. Experimental screens

This section provides example screenshots of the relevant experimental screens. The experiment was programmed with oTree 
(Chen et al., 2016).

Appendix C.1. Institution selection

Fig. C.5. Screenshot of the institution selection decision page. Individuals were given information about two trustworthy NGOs that engage in climate 
change mitigation. More information could have been requested to make a more deliberate decision. Individuals could choose one of the two NGOs or 
declare that they do not plan to donate. All information has been translated to English to secure general understanding in the scientific community.

M. Bechtoldt et al.                                                                                                                                                                                                     Journal of Environmental Economics and Management 136 (2026) 103273 

18 



Appendix C.2. Real effort task

Fig. C.6. Screenshot of the instructions page of the real effort task. Individuals were instructed on the real effort task and how they could increase 
their experimental budget. All information has been translated to English to secure general understanding in the scientific community.

Fig. C.7. Screenshot of an example page of the real effort task. The selected task is inspired by Abeler et al. (2011). Individuals were instructed on 
the real effort task and how they could increase their experimental budget. All information has been translated to English to secure general un
derstanding in the scientific community.
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Appendix C.3. Donation decisions

Fig. C.8. Screenshot of the instructions page of the donation task. Individuals were instructed on the two donation decisions they would make in the 
following. All information has been translated to English to secure general understanding in the scientific community.

Fig. C.9. Screenshot of the donation page: spatially close projects. In this example the individual has chosen to donate to Primaklima e.V. at the beginning 
of the experiment. The maximum donation amount was corresponding to the earned endowment and individuals could decide to donate any amount 
between zero and the amount of their earned endowment. Donation decisions were displayed in random order and individuals were reminded that they 
would make two independent decisions. All information has been translated to English to secure general understanding in the scientific community.

Fig. C.10. Screenshot of the donation page: spatially far projects. In this example the individual has chosen to donate to Primaklima e.V. at the 
beginning of the experiment. The maximum donation amount was corresponding to the earned endowment and individuals could decide to donate 
any amount between zero and the amount of their earned endowment. Donation decisions were displayed in random order and individuals were 
reminded that they would make two independent decisions. All information has been translated to English to secure general understanding in the 
scientific community.
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Appendix C.4. Information seeking

Fig. C.11. Screenshot of the information seeking page. Decision page: individuals decided on whether they aim to seek climate-change related 
information or not. All information has been translated to English to secure general understanding in the scientific community. The two buttons 
were displayed in random order.
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Appendix C.5. Treatment scripts

All video treatments consisted of a series of images with a voice layover. Treatment scripts were designed to stimulate target 
emotions without directly referring to the emotion. Chosen images were adjusted to respective passages of the text. Originally, 
treatment scripts were presented in German language but translated to English to secure general understanding in the scientific 
community. German versions are available upon request.

Control condition. “The albedo effect. The albedo effect is based on the Latin word albus, white. The albedo describes the ability of a 
surface to reflect solar energy and depends on its brightness. In other words, it describes the reflectivity of a non-reflective surface. 
Fresh snow is almost white and thus reflects the most solar energy on earth. This contrasts with asphalt, which absorbs the most energy. 
Generally, the ratio of reflected to absorbed radiation is given. The brighter a surface is, the higher its reflectivity. The albedo is given 
in values from 0 to 1, where 1 means that the surface reflects 100 % of the solar radiation, i.e., it is white, and 0 means that it reflects 0 
%, i.e., it absorbs 100 % and is black. The absorbed heat then heats the surface. A surface with a value of 0.9 such as high fog reflects 90 
% of the radiation and absorbs only 10 % of it. A white snow cover has an albedo of about 0.95, which means it absorbs almost no 
radiation. A black surface, on the other hand, absorbs all the radiation and therefore has an albedo of 0. Satellite measurements show 
that the planet Earth has an annual average albedo of about 0.3. This includes cloud cover and the effect of the atmosphere. If you wear 
a black T-shirt in the sun, you will get warm quickly because the fabric absorbs more heat than if you wear a white T-shirt. Albedo of 
roof surfaces. Compared to natural surfaces, roof materials such as tiles, gravel or concrete, which are typical in urban building 
construction, have a lower reflectivity for solar radiation. In summer, these surfaces can reach a surface temperature several degrees 
higher than, for example, green areas. For buildings, this means increased heat transfer from the building surface both into the building 
and into the ambient air. The use of materials and paints with a high albedo are therefore possible measures to reduce the air tem
perature in a city. Albedo of wall surfaces. Compared to natural surfaces, typical building exterior wall materials such as stone, clinker 
or concrete have a lower reflectivity for solar radiation. For buildings, this means increased heat transfer from the building surface both 
into the building and into the ambient air. The use of materials and paints with a high albedo are therefore possible measures to reduce 
the air temperature around a building. Building height. The effects of building height on the air temperature near the ground must be 
taken into account especially when planning urban living space through new city districts

or through redensification (“city of short distances”). Here, both the influence of the building height on the air flow and the shadow 
cast, as well as on the heat storage (day) and release (night) by the buildings play an important role. Due to these influences, the 
dependence of air temperature on building height is not linear and differs significantly between day and night."

Hope condition. “How can we mitigate climate change? With your commitment and the energy transition on-site. To stop climate 
change, the world must cut greenhouse gas emissions by half every decade, starting now. If we gradually change our way of life and 
decarbonize our economy by 2050, we can prevent a climate catastrophe and live on a planet worth living on. Germany also wants to 
be climate-neutral by 2045. According to experts, we can achieve this goal together, because not only companies, but everyone can do 
something for the climate and make a big difference. There are many ways to save CO2. The good news is that many of them are quite 
simple and require hardly any changes in everyday life. For example, you can consume less animal products and more organic food 
from the region and season. You can also plan your holiday in such a way that you travel in a climate-friendly way and do not fly, for 
example. You can also travel to university or work by bike, bus or train. You yourself can make sure that you consume more consciously 
and dispose of waste correctly, but you can also convince your flatmates and friends to do the same. Of course, it is crucial that climate 
protection is also heard at the political level —to demand this, you can go to demonstrations or sign petitions, for example. You can also 
advocate for better climate protection at your university or work and propose to take part in a “clean-up” event together or set in
centives to save resources: switching off the lights, turning down the heating when airing and similar things can really be done by 
everyone. But can we also achieve complex challenges like the energy transition? Yes, together, at your doorstep! The inhabitants of 
Neuerkirch, a district in Rhineland-Palatinate between Trier, Koblenz and Mainz, show how this can work: with heart and soul and 
with many good ideas, they are driving climate protection and the energy transition forward locally. Here, wind turbines and 
photovoltaic systems generate three times more electricity than businesses and households in the district consume. The first steps 
towards climate protection were taken as early as 1999, when an energy controlling system was set up for public buildings. A 
seemingly small step that had a big impact: after 14 years, the district's representative took stock: the district has saved two million 
euros in energy costs and almost 10,000 tons of CO2. So, climate protection is quite straightforward!"

Anxiety condition. “Climate crisis: Disasters become the ‘new normal’. Ylenia today, the Ahr valley yesterday: floods, storms, 
droughts and forest fires are becoming more and more frequent. The climate crisis has long had us in its grip — the forecasts are 
apocalyptic. In the summer of 2021, there were also warnings from the German Weather Service, but hardly anyone had seen this 
gigantic scale coming. For two days it rained incessantly in western Germany, streams and rivers had burst their banks, the soils could 
no longer absorb the water. Within hours, the masses of water flooded the country. Villages and towns were devastated, livelihoods 
destroyed, more than 180 people died. A catastrophe that went down in German history. What happened in 2021 in the night of 15 July 
in the middle of Germany is a Western European climate flood. This catastrophe was predictable and no longer a once-in-a-century 
event. We will experience these dramatic changes more and more frequently with rapid global warming: The year 2022 shows this 
very clearly —in Germany we were plagued by a long-lasting heat wave, the Rhine level was lower than ever before. Pakistan has been 
hit by the worst floods in decades. Over 1160 people have already died, over 1 million houses have been destroyed. In Belgium and the 
Netherlands, storms and floods brought heavy rain, violent storms and hailstones the size of tennis balls. In Canada and the USA, 
tornadoes left a trail of devastation. Canada and California suffered brutal heat waves and drought, with temperatures climbing to 
nearly 50◦. China and Turkey battled floods. Brazil and Iran have been in drought for months. In Russia and the Mediterranean, forest 
fires are spreading at breakneck speed. Until today. According to experts, by 2050 there will be a disaster like the one in the Ahr valley 
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every five years. And how does the climate crisis affect your life? What might your life feel like in 2050? The air is hot and polluted. You 
have to cough. Before you can open the window, you always have to check the air quality. When you go outside, your eyes water and 
you have to wear a mask —on bad days even an expensive high-tech mask, if you can afford it. Depending on where you live, it can get 
up to 50◦ for more than a month a year. You have to pay to use water in public toilets. One person in your family has already died from 
an emerging tropical disease such as the dangerous Chikungunya virus."

Guilt condition. “Climate crisis: How each of us is failing to save the climate. Reports of global climate catastrophes with devastating 
consequences for humans and nature are pouring in — floods, droughts, species extinction have long been part of our everyday lives 
worldwide. Experts agree that only man-made emissions of greenhouse gases, for example from the burning of fossil fuels, can explain 
the climate crisis. We humans are therefore to blame for the climate crisis. Our way of life — and your way of life too — is responsible 
for the fact that the earth is warming up at an unprecedented rate. And yet we persist with habits and behaviors that are increasingly 
destroying our natural environment, poisoning the air and water. In Germany, we are particularly responsible for climate change. 
Instead of actively mitigating climate change and consuming less, we are consuming more and more. Since the first climate conference 
in Rio in 1992, private consumer spending in Germany has increased by more than 80 %. The number of passenger cars on German 
roads has also risen by almost six million to more than 47 million vehicles in the past ten years. Air traffic regularly reports new 
records: in 2018 there were more than 3.3 million commercial flights in German airspace. Last but not least, the German agricultural 
and food sector is responsible for about a quarter of all greenhouse gas emissions, with more than half of the grain grown in Germany 
being fed to animals. That is why Germany needs millions more hectares of agricultural raw materials from other parts of the world for 
food, as animal feed or for the production of e.g, textiles or bioenergy. Two million hectares alone are due to cultivation for soy in 
South America. We are thus making a significant contribution to the destruction of unique habitats, which are considered hot spots of 
biodiversity and CO2 reservoirs worldwide. Some consumers in Germany, like perhaps you, want to change this, but they get lost in the 
minutiae. Of course it makes sense to give up strawberries out of season or the plastic straw when drinking. But these are behavioral 
changes that will not significantly improve your personal climate balance. The big, but uncomfortable levers are the topics of housing, 
mobility and nutrition. What have you bought in the last few months, how and where were all your products produced, what have you 
eaten, where have you traveled, and where does your electricity come from? You can certainly think of a lot especially a lot of CO2 that 
fills your ecological footprint. More specifically, your personal emissions are around 8.5 tons of CO2 per year, which is miles away from 
the necessary value of less than one ton per person per year. Your heating and food alone emit about 1.75 tons of CO2 equivalents per 
year. Your current CO2 emissions are about 60 % higher than the world average and more than four times the value of a person in India. 
So you are not only destroying your own livelihood but above all that of innocent people in the global south. Drought, flood, hunger — 
these are already part of everyday life for many people in the global south, which you are promoting through your lifestyle."
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Appendix C.6. Overview of surveys

Table C.7 
Overview of scales

Measure Scale Reference

Risk preferences GPS risk pref. modules Falk et al. (2018)
Time preferences GPS time pref. modules Falk et al. (2018)
Social preferences GPS social pref. modules Falk et al. (2018)
Personality traits (adopted) Likert scale (1–6) Rammstedt et al. (2013)*
Empathetic concern (adopted) Likert scale (1–6) Davis (1980)*
Environmental attitudes (adopted) Likert scale (1–6) Schleyer-Lindenmann et al. (2018)*
Self-efficacy (adopted) Likert scale (1–6) Hamann and Reese (2020)
Collective efficacy (adopted) Likert scale (1–6) Hamann and Reese (2020)
Social norms Free choice Cialdini et al. (1991)
Emotions Slider (1–100) Breyer and Bluemke (2016)*

Notes: The table provides an overview of the scales providing key control variables in the reported analyses. The star 
indicates the implementation of an adjusted/shortened version of the scale.
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Appendix D. Deviation from pre-registration

Hypotheses and experimental design:

In our pre-registration, we outlined six hypotheses, five treatment conditions (hope, anxiety, guilt, and two emotional flow con
ditions) and one control condition. In the present paper, we focus on H1a, H1b, and an exploratory analysis of spatiality in donation 
decisions, only referring to data collected from participants in the control, hope, anxiety, and guilt conditions. These conditions are 
described in Section 4. Participants in the emotional flow treatment groups —the remaining treatment conditions —were exposed to 
video treatments that aimed to induce combined emotions, i.e., the sequential experience of either hope and anxiety or anxiety and 
hope. (Most of) the remaining hypotheses (including the hypotheses that cover the emotional flow conditions) are examined in 
separate papers. This approach leverages synergies in data collection while allowing each paper to provide a focused examination of a 
distinct theoretical framework. In the following we refer to the remaining hypotheses and justify why they are excluded from the 
present paper:

H2: Building on theoretical frameworks on how emotions influence risk-related information seeking and information avoidance 
(Griffin et al., 1999; Golman et al., 2017), this hypothesis explores how distinct climate-related emotions shape individuals’ motivation 
to engage with or withdraw from climate change information. These frameworks suggest that emotions affect both the perceived need 
for information and the willingness to confront potentially threatening or uncomfortable content, leading to different patterns of 
information consumption and avoidance. Because information processing represents a cognitive outcome distinct from actual climate 
change mitigation behavior, we will analyze this pathway in a separate paper.

H3/H4: We initially aimed to investigate the potential fade-out effect of distinct emotions on pro-environmental behavior over 
time. However, we encountered an insufficient response rate in our follow-up survey, which precluded the quantitative analysis of text 
data. Consequently, no results derived from the follow-up survey's text data are reported in this manuscript. Further, we aimed to 
investigate the role of perceived efficacy more extensively, a factor commonly discussed in related psychological literature 
(Cohen-Chen and Van Zomeren, 2018). As neither perceived self-efficacy nor perceived collective efficacy showed significant re
lationships with our outcome variables in our regression models (see Tables B.5 and B.6 in the Appendix), and subsequent interaction 
analyses with treatment conditions and higher efficacy levels also yielded no significant effects, a detailed discussion of perceived 
efficacy is omitted from this paper.

H5/H6a/H6b: These hypotheses draw on emerging research in emotional flow (Nabi, 2015), which theorizes that persuasive effects 
unfold following a progression of multiple emotions (Nabi et al., 2018) stimulating distinct message processing depth and action 
tendencies. Importantly, this approach is also grounded in Excitation Transfer Theory (Zillmann, 1983), which posits that residual 
physiological arousal from one emotional experience can intensify the subsequent emotional response if the arousal is not fully 
dissipated. In this context, initial anxiety may amplify subsequent hope, making emotional sequencing a potentially powerful 
mechanism for persuasion. Moreover, this work conceptually aligns with an ‘emotions-as-frames’ perspective, which positions discrete 
emotions as interpretive lenses that shape message meaning and influence downstream cognitive and behavioral responses (Kühne and 
Schemer, 2015; Lecheler et al., 2015). These emotional flow conditions, therefore, will be analyzed in a separate research paper that 
engages directly with these psychological theories to preserve conceptual clarity.

Sample size:

The sample sizes of the different experiments deviate from what has been specified in the pre-registration. While the pre- 
registration aimed at 80 per treatment group, each treatment group includes a few participants less (control: n = 74, hope: n = 72, 
anxiety: n = 77, guilt: n = 78). This shortfall is attributable to participant no-shows during the laboratory sessions.
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