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Abstract

How decision makers respond to behavioral and traditional interventions might

depend on their and the regulator's attributes. This online experiment investigates

the effect of defaults, recommendations, and mandatory minimum contributions

accompanied by regulator information on the private provision of climate protec-

tion, accounting for intrinsic motivation. Findings show that all interventions

increase the propensity of individuals to choose the focal value. There is no evi-

dence that recommendations and defaults change average contributions. We

report a negative interaction of the default with intrinsic motivation. Expert or

political regulator information decreases intervention effectiveness. The study

improves our understanding of behavioral public policy instruments.

KEYWORD S
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J E L C LA S S I F I C A T I ON
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1 | INTRODUCTION

Nudges alter behavior without using financial incentives or limiting choice options (Thaler & Sunstein, 2008). Suppos-
edly, this preserves choice autonomy. For example, defaults can foster public good contributions, by setting green
energy contracts as the default (Ebeling & Lotz, 2015; Pichert & Katsikopoulos, 2008; Sunstein & Reisch, 2016), or by
lowering default thermostat settings (Brown et al., 2013). Default effectiveness also depends on its costs for the decision
maker (Brown et al., 2013; Choi et al., 2003; Goswami & Urminsky, 2016; Haggag & Paci, 2014; Jachimowicz
et al., 2018). These costs can be monetary and psychological. Monetary costs are straightforward. The default option
may be a green energy contract that is costlier than the gray alternative. Psychological costs can be more complex.
Defaults could decrease perceived behavioral autonomy; people may feel steered or even manipulated. For example, a
study by Hagman et al. (2015) finds that 77.2% of respondents rate carbon emission offset defaults as intrusive to indi-
vidual freedom. These perceptions likely depend on an individual's intrinsic motivation to protect the climate. Someone
highly motivated might rate and respond to a default differently than someone with low intrinsic motivation, ceteris
paribus. Additionally, their response might depend on how they perceive those who initiated the behavioral interven-
tion. A default set by a politician may threaten autonomy more than a default from a climate scientist.

Abbreviations: EU ETS, European Union Emissions Trading System; MMC, mandatory minimum contribution.
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To explore when and why defaults work, we contrast them to softer and harder interventions, taking into account
their origin, and decision makers' intrinsic motivation. We present data from an online framed field experiment with a
sample representative of the German internet using population. Participants decide how much money to contribute to
climate protection. We measure a proxy for intrinsic motivation prior to this decision. Participants face either a recom-
mendation, default, or mandatory minimum contribution. These interventions all target the same contribution level. In
addition, participants receive information on the intervention's origin. It was implemented neutrally, by an expert, or by
a politician.

First, we find that all interventions increase the likelihood that the focal value is chosen. Only the mandatory mini-
mum contribution, however, increases average contributions. Second, providing any source information decreases the
likelihood that the focal value is chosen, but does not change average contributions. Third, we find that the default neg-
atively interacts with intrinsic motivation.

The absence of a statistically significant recommendation, and default effect on aggregate contributions, taking into
account intrinsic motivation, is important in light of the recent praise of nudges. The findings highlight the role of popula-
tion characteristics, that is, intrinsic motivation, in predicting nudge effectiveness. Additionally, while the positive effect of
the mandatory minimum on average contributions is by design, given average contributions in the baseline are below the
mandated value, the non-negative effect on higher contribution levels aligns with evidence on motivation crowding by Falk
and Kosfeld (2006) who find no crowding out when the mandate originates from a neutrally framed experimenter.

This study contributes to the extant literature on the relation between regulator information and intervention effect
(Perino et al., 2014; Silverman et al., 2014), as well as to the literature investigating the potential of behavioral interven-
tions to induce no or unintended effects (Osman, 2020; Sunstein, 2017). The findings have implications for the emerg-
ing literature on personalized default rules outlined in the conclusion section. To the best of our knowledge, we are the
first to provide direct and controlled experimental evidence on the relative performance of these three interventions,
the role of regulator-attributes, as well as their interaction with intrinsic motivation to make real contributions to a
large public good. Findings improve our understanding of the distinction between nudges and other instruments. They
help regulators and policymakers predict who should prefer to use which intervention, that is, a pointer, a nudge, or a
push to increase private contributions to a public good.

The remainder of this article is structured as follows: Section 2 outlines the experiment, behavioral predictions, and the
sample. Section 3 presents the data analysis. Section 4 discusses important caveats of the design, while Section 5 concludes.

2 | EXPERIMENT

The experiment was conducted online between November 2016 and January 2017. Participants received an endowment
and were free to divide the amount between themselves and climate protection (see Diederich & Goeschl, 2017). Their
final payoff was their endowment minus the contribution amount. Data collection was divided into two stages and
three elements: Stage 1 consisted of a questionnaire conducted about 3 weeks prior. Stage 2 had two elements: the
incentivized experiment and an exit questionnaire.

Here, the description of the experiment is limited to Stage 2.1 As part of the experiment, subjects made two contribu-
tion decisions, of which the second was modified according to the treatment. The first measured a proxy for an individ-
ual's intrinsic climate protection motivation. After the experiment, we donated one randomly chosen contribution per
participant to the nongovernmental organization “Compensators*” (http://www.compensators.org/), which buys and
retires emission rights from the European Union Emissions Trading System (EU ETS). The experiment was
implemented online with Limesurvey. Participation was possible via personal computers and smartphones from any
place with internet access. The experimental design was registered and made available online at the American Eco-
nomic Association's registry for randomized controlled trials (AEARCTR-0001661).2

2.1 | Experimental procedure and treatments

Subjects stated their age, gender, and education, before reading the instructions. After a comprehension test question,
they were endowed with 100 Credits (5 EUR or �$6). First, they were asked to decide how much to donate to retire car-
bon emissions, without any intervention. This was the baseline contribution, a proxy for intrinsic motivation. Subjects
were then randomly allocated to treatments. They encountered either no intervention (control), a recommendation, a
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default, or a mandated minimum amount. Each intervention recommended, defaulted, or mandated the same value,
that is, 35 Credits (1.75 EUR). This amount was chosen by a person that was identified as the source of the intervention
in some treatments. This person was a real German politician with a prior career in environmental sciences and climate
policy. She chose from a range of contribution levels prespecified by us.

Every intervention was combined with true information on the source responsible for its implementation. The infor-
mation was either absent, labeled the source as an expert on environmental science and climate policy, or characterized
her as a politician.

Both intervention factors were crossed, resulting in a 3 (recommendation, default, mandatory minimum) × 3 (none,
expert, politician) design, plus a control group without regulator and intervention. Subjects in the control made the
same decision twice. All subjects where informed that the payout-relevant contribution would be randomly selected at
the end. Thus, both decisions were framed as independent. Subjects chose between 0 and 100 Credits for any decision
except the second decision in the mandatory minimum contribution (MMC) treatment, where subjects had to contrib-
ute at least 35 Credits. The amount that was not contributed was paid out to participants at the end of the experiment.

Regulator information was presented to subjects after their baseline choice. First, they saw a screen with a picture
of the person and a short paragraph about her background (expert or politician, see Appendix A.4 for details). Second,
they could make a new contribution decision with the intervention linked to the source. Participants were truthfully
told that the person was real, that she was involved in the design of the experiment, and that her name was going to be
revealed at the end of the experiment.

Subjects in nonregulator-information treatments skipped these screens and directly proceeded to the second contri-
bution decision. Subjects in the control group saw an interface identical to the first decision. Subjects in the recom-
mendation group were told that the respective regulator (if any) recommended them to contribute 35 Credits. They
entered the amount into a text box. In the default group, they saw two radio buttons. The top button contributed
35 Credits and was preselected. Clicking the second button allowed them to specify another amount on a separate
screen. The set-up was accompanied by a sentence that the respective default was implemented by the person previ-
ously presented to them (if any). When facing the mandatory minimum, participants could choose an amount
between 35 and 100 Credits. Again, the intervention was linked to the respective regulator information, if any was
provided. In cases without source information, the interventions were introduced neutrally by stating “35 Credits were
set as a default/mandatory minimum contribution,” or “It was recommended to contribute 35 Credits.” After the con-
tribution decision, subjects were informed which of their two decisions had been realized. Subjects then answered a
postexperimental questionnaire.3

2.2 | Important literature and behavioral predictions

The three interventions tested in this experiment have been shown to be effective in increasing the likelihood that the
focal value is contributed to a public good. Croson and Marks (2001) provide evidence for recommendation effects in a
public goods game. A meta-analysis of studies testing the effects of defaults finds general support for their effectiveness,
although they are relatively weak in environmental domains (Jachimowicz et al., 2018). Mandatory minimum contribu-
tions do this by design, since subjects are not allowed to donate less than the focal value (Engelmann et al., 2017; Keser
et al., 2017).

H1. All interventions increase the likelihood that the focal value is chosen.

A factor expected to affect intervention effectiveness is the information on who is responsible for it. When a source
is identified, the default can be interpreted as an endorsement. The effect of this endorsement will likely depend on the
underlying motives decision makers attribute to the regulator (Bénabou & Tirole, 2003; Kelley & Michela, 1980). Evi-
dence indicates that decision makers treat defaults as informative about default-setters' intentions: Perceptions of the
default setter as being profit-maximizing (Brown & Krishna, 2004) or ill-informed (Altmann et al., 2015) can decrease
its stickiness. Kuang et al. (2007) highlight the negative effect of self-interested advisers for advice effectiveness. The
effect of a mandate has been shown to vary based on whether it was established by the experimenter or a principal in a
principal-agent setting (Falk & Kosfeld, 2006; Goeschl & Perino, 2012). We vary regulator information along the dimen-
sions related to (a) competence, and (b) intention to influence. We expect that informing decision makers that the regu-
lator is an expert or politician changes their motivation attribution along these dimensions, respectively. We expect
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decision makers primarily attribute the intention of competence to an expert, and the intention to influence to a politi-
cian. We expect this to result in a negative effect on contributions for a political regulator, and a positive effect for an
expert regulator.

H2. Expert source information positively, political source information negatively affects behavioral responses to the
interventions.

2.3 | Participants

The sample was drawn from the panel of a professional survey and market research company in Germany. The final
data consist of 806 individuals with a mean age of 49.90 years (SD = 15.66, Median = 51), 51.86% women, with 33.75%
having lower, 33.37% middle, and 14.76% higher education, while 17.74% hold a university degree.4 The median house-
hold has a monthly income of 2000–2499 EUR. Aggregated and disaggregated sample distributions of covariates,
answers given to central questions from the questionnaires, a regression predicting baseline contributions as a function
of most of these variables, and a description of the data cleaning procedure are in Appendix B.

3 | FINDINGS

3.1 | Descriptive statistics

Table 1 shows statistics of intrinsic motivation, second-round contributions, their difference, and the differences above
35 Credits. We refer to the latter as “Falk–Kosfeld adjusted” (cp. Falk & Kosfeld, 2006). Because subjects in the manda-
tory minimum treatments had a different choice set in the second decision, that is, a mandatory minimum contribution
of 35 instead of 0 Credits, distributions differ by design.5 After adjustment, we can compare individual changes of con-
tributions between both rounds that take place above 35 Credits between all treatment groups.

Due to randomization, the distributions of baseline contributions do not significantly differ between groups
(Kruskal–Wallis test: H(9) = 6.626, p = .676). However, aggregating baseline contributions of all treatment groups and

TABLE 1 Descriptive statistics of contributions by experimental group

Base contribution Contribution
Contribution
change

Contribution
change >35

M SD Med M SD Med M SD Med M SD Med n

Control 40.27 34.91 40 35.29 34.86 20 −4.97 23.26 0 −2.65 14.33 0 75

No source

Recommendation 31.59 33.68 20 31.73 29.14 35 0.14 20.37 0 −3.66 15.78 0 90

Default 30.73 30.51 20 26.66 20.89 35 −4.07 26.63 0 −8.31 20.94 0 83

Mandatory minimum 31.56 33.96 20 47.86 21.35 35 16.30 26.11 20 −0.22 18.03 0 86

Expert

Recommendation 36.77 36.09 40 29.88 28.48 35 −6.88 19.19 0 −7.66 18.04 0 77

Default 31.77 33.42 20 27.05 22.37 35 −4.71 22.43 0 −8.22 18.72 0 73

Mandatory minimum 36.03 32.81 30 48.57 20.56 40 12.54 24.18 10 −1.11 15.28 0 79

Politician

Recommendation 32.48 32.43 20 29.00 28.32 25 −3.48 11.10 0 −3.92 9.94 0 83

Default 33.31 30.41 30 25.81 20.66 35 −7.49 22.28 0 −8.60 17.08 0 81

Mandatory minimum 30.11 32.67 20 46.29 18.20 40 16.18 22.42 20 −0.61 11.61 0 79

Notes: Contribution changes are constructed by subtracting baseline contributions from second-round contributions. Contribution changes >35 are constructed
by setting all baseline and second-round contributions below 35 to 35 Credits, and then subtracting the former from the latter.

Abbreviations: M, mean; Med, median; SD, standard deviation.
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comparing them to the control results in a marginal significant difference (H(1) = 3.626, p = .057). The baseline contri-
butions in the control group are 10–25% higher than in the other treatments. We cannot explain this other than by
chance. Information on sample characteristics across experimental groups (Tables B.2 and B.3 in Appendix B) and their
prediction of baseline contributions (Table B.4 in Appendix B) cannot explain the relatively high baseline contributions
in the control group.

A Wilcoxon signed rank test marginally rejects equal within-subjects distributions of first- and second-round contri-
butions in the control group (V = 235.5, p = .050). This finding suggests that subjects change their contribution in the
absence of experimental manipulation from round one to round two. Both findings warrant a difference-in-differences
analysis. Using contribution levels as the dependent variable while controlling for baseline contributions would
underadjust for these differences (Allison, 1990).

Figure 1 shows the fraction of subjects contributing specific amounts in the second round. The default gets 103 sub-
jects (43.46%) to contribute the focal value, across source types. The mandate gets 117 subjects (47.95%), while the rec-
ommendation only gets 42 subjects (16.80%) to comply. It is notable that the neutral default is more effective in
attracting contributions than either of the three mandatory minimum contribution treatments. At the same time, only
35 subjects (14.77%) contribute more than 35 Credits across all default treatments. Respectively, these are 35 (46.67%)
in the control, 88 (35.20%) in the recommendation, and 127 (52.05%) in the mandatory minimum treatments. We inves-
tigate this further in the following subsections.6

3.2 | Finding 1: Effect of intervention type

The fraction of participants choosing the focal value is significantly higher in all intervention groups, aggregated over
source type, compared to the control (Chi-squared tests: Rec: χ2(1) = 13.02, p < .001; Def: χ2(1) = 46.71, p < .001;
MMC: χ2(1) = 54.75, p < .001). In the control, no one chose it (see Figure 1). We compare interventions in a logistic
regression model controlling for source information. The dependent variable is 1 when the focal value was contributed,
0 otherwise (see Table B.5 in Appendix B). The odds of contributing the recommended value are a quarter of the odds
of contributing the default (OR = 0.26, CI95[0.17,0.40], p < .001). The odds of picking the mandated value are virtually
identical to the odds of choosing the default (OR = 1.20, CI95[0.84,1.72], p = .324). The odds of picking the mandated
value are almost 5 times the odds of choosing the recommended value (OR = 4.56, CI95[3.01,6.93], p < .001).

F1. All interventions increase the likelihood that the focal value is chosen. The default and mandate exert the strongest
effects.
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Effects from ordinary least squares regressions modeling average contributions are more nuanced (see Table B.6 in
Appendix B). In these regressions, we model (adjusted) changes between intrinsic motivation and the second-round
contribution with the type of intervention, controlling for regulator information. Relative to the reduction of contribu-
tions between round 1 and 2 in the control group, the recommendation (B = 3.75, CI95[−2.46,9.96], p = .236) and
default (B = 1.56, CI95[−5.04,8.16], p = .642) do not have a significant impact. As expected, the mandatory minimum
significantly increases mean contribution changes relative to the control (B = 22.06, CI95[15.5,28.63], p < .001), recom-
mendation (B = 18.31, CI95[14.56,22.06], p < .001), and default (B = 20.5, CI95[16.18,24.82], p < .001).

To get a better idea of the nuanced relative impacts and to compare the effects of the mandatory minimum contribu-
tion to the other interventions without bias due to the different choice sets, we use the “Falk–Kosfeld adjustment” as
described above. For the adjusted dependent variable, the default induces a much stronger drop in contribution levels
above 35 than observed in the control group (B = − 5.12, CI95[−9.6, −0.64], p = .025). This is not the case for the rec-
ommendation (B = − 1.71, CI95[−5.84,2.41], p = .415) and the mandatory minimum contribution (B = 2.65,
CI95[−1.59,6.9], p = .22). The default induces mean reductions of high contributions (>35) relative to the recommenda-
tion (B = − 3.4, CI95[−6.45, −0.36], p = .029) and mandatory minimum (B = − 7.77, CI95[−10.86, −4.68], p < .001).
The recommendation induces significantly more negative changes compared to the mandatory minimum (B = − 4.36,
CI95[−7.04, −1.69], p = .001).

Insights into causal channels by which the default works can be drawn from the result that subjects are more likely
to contribute 35 Credits when it is set as a default, than when it is recommended. Both interventions provide a refer-
ence value or anchor. Deviating from it might be experienced as a loss, especially by subjects who are insecure about
their intrinsic motivation (Jachimowicz et al., 2018). There is evidence that the default works due to inertia (Johnson &
Goldstein, 2003), that is, peoples' tendency to stick to it in order to reduce effort (see the response time analysis in
Appendix B).

The experimental design allows us to explore whether the effect of an intervention varies with the level of intrinsic
motivation. The upper panel of Figure 2 plots the estimated intervention effects on contribution changes relative to no
intervention, conditional on intrinsic motivation (Table B.9 in Appendix B shows the underlying regression results).7

There is evidence for a scale-back effect of defaults (see Goswami & Urminsky, 2016). This effect characterizes situa-
tions where low defaults decrease average contributions. The default increases contributions for subjects with intrinsic
motivation below the default value and decreases them for subjects with higher intrinsic motivation. This is shown by
the negative slope visualizing the negative interaction between baseline contributions and the default effect. Both
effects cancel out on the aggregate. This slope is not significantly different from zero for recommendations, providing
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no evidence for a scale-back effect. The slopes differ significantly between the default and recommendation in the upper
panel of Figure 2 (B = − 0.28, SE = 0.061, p < .001).

The lower panel of Figure 2 shows estimated coefficients of adjusted contribution changes caused by the default, recom-
mendation, and mandatory minimum, relative to no intervention, conditional on adjusted baseline contributions. The same
pattern as for unadjusted contributions emerges. The effect is relatively small for the recommendation and nonexistent for
the mandatory minimum. Again, the slope of the default effect is significantly steeper than the slope for the recommenda-
tion effect, shown in the lower panel of Figure 2 (B = − 0.4, SE = 0.1, p < .001), as well as the slope of the effect of the
mandatory minimum contribution (B = − 0.49, SE = 0.09, p < .001). There is no difference between the slopes for manda-
tory minimum contribution and for the recommendation (B = 0.09, SE = 0.09, p = .329). While there is some evidence that
a recommendation decreases high contributions, this effect is much more pronounced for the default.

Interestingly, in our setting, enforcement of a minimum contribution did not reduce individual contributions made
by those who previously contributed more than mandated. We find this for all source treatments. Thus, our findings
partly align with Falk and Kosfeld (2006) and Goeschl and Perino (2012) who both find no evidence of crowding out for
mandatory minimums originating from a neutral experimenter. Along the line of reasoning of Reeson and Tisdell (2008),
this may have been caused by subjects with high intrinsic motivation perceiving the mandatory minimum contribution
as a means to coerce free-riders to conform to a perceived social expectation of contributing to climate protection.

3.3 | Finding 2: Effect of source type

Controlling for intervention type, the provision of either source information decreases the likelihood that the focal
value is contributed (see Table B.5 in Appendix B). The odds of picking the focal value when expert source information
is provided are 0.66 times the odds when no information is provided (OR = 0.66, CI95[0.45,0.98], p < .041). The odds of
picking the focal value when political source information is provided are 0.56 times the odds when no information is
provided (OR = 0.56, CI95[0.38,0.82], p < .003). Odds ratios between both sources are indistinguishable from
1 (OR = 0.85, CI95[0.57,1.26], p = .41).

F2. Providing expert and political source information decreases the likelihood that the focal value is chosen.

The finding on the negative effect of political information corresponds to what we expected based on the intention-
to-influence explanation. However, the negative effect of expert information is unexpected. We explore this further by
(a) disaggregating the effects by intervention type, and (b) looking at questionnaire responses on how participants per-
ceive the source of the intervention. In a logit model regressing the odds of choosing the focal value on both the inter-
vention and source type, including their interaction (Table B.7 in Appendix B), we find the following: Providing
political source information decreases the odds that the recommendation is chosen relative to no (OR = 0.21,
CI95[0.07,0.59], p = .003) or expert (OR = 0.24, CI95[0.08,0.71], p = .009) source information. For the default, only pro-
viding expert instead of no source information decreases the odds that it is chosen (OR = 0.44, CI95[0.23,0.84],
p = .013). In the remaining cases, the provision of source information has no discernible effect. The regression also
shows that providing political source information is much less detrimental when accompanying a mandatory minimum
compared to a recommendation, as indicated by the positive interaction effect (OR = 3.79, CI95[1.14,12.67], p = .03).

We have information on attitudes towards the source of the respective intervention from a postexperimental ques-
tionnaire. Respondents that encountered source information indicated on a 5-point Likert scale whether the regulator
(1) “is knowledgeable and competent with respect to climate protection,” (2) “tries to influence me in my free
decision,” and (3) “tries to reduce carbon emissions.”

In three logit models, we regress a dummy that is equal to 1 if a subject (strongly) agreed, 0 otherwise, to the respec-
tive statement, on source- and intervention type (Table B.8 in Appendix B). The coefficients reveal that an expert is reg-
arded 4.27 times more knowledgeable than a politician (OR = 4.27, CI95[2.86,6.29], p < .001), and 2.27 times more
likely to have reduction of carbon emissions as the goal (OR = 2.27, CI95[1.54,3.36], p < .001). An expert is perceived as
less likely to aim at influencing decision making, although this effect is just marginally significant (OR = 0.7,
CI95[0.47,1.03], p = .07).

This can only partly explain the finding that either source information decreases the likelihood that the focal value
is chosen. The fact that the politician is perceived as less knowledgeable and less focused on carbon reduction than the
expert is consistent with the observation that less people follow the former's, compared to the latter's recommendation.
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However, this is not the case for the default and the mandatory minimum contribution. The observation that a neutral
recommendation (default) is followed more often than a political recommendation, and a neutral default more often
than an expert default, are both consistent with an experimenter demand effect. An intervention framed neutrally
might have been interpreted by participants as coming from the experimenter. Those might have increasingly been
followed because they were interpreted as part of the experimental design or in order to appease the experimenter.

There is no evidence that source information affects average contribution changes, or average contribution changes
above 35 Credits in either direction (Table B.6 in Appendix B). While the negative effect of providing expert instead of
no source information on average contributions is marginally significant (B = − 3.89, CI95[−8.02,0.24], p = .07), all
others are negative but insignificant. Neutrally framed interventions appear to be followed by people with lower and
higher intrinsic motivation, resulting in no changes for average contributions.

4 | DISCUSSION

Clearly, our experimental design has limitations, most importantly with respect to generalizability. First, our findings
should only be generalized to the German internet using population. Other populations can differ with respect to intrin-
sic motivation and other characteristics. While we investigate preferences towards the target behavior (intrinsic motiva-
tion towards climate protection) as a moderator of intervention effectiveness, it is reasonable to assume that attitudes
towards policy interventions moderate the effects as well. In general, attitudes towards climate protection (Metag
et al., 2017), as well as acceptance of nudges as public policy instruments are relatively high in Germany (Reisch &
Sunstein, 2016). However, nudge acceptance also depends on the type of nudge and the behavioral domain that is
targeted. A global survey conducted by Branson et al. (2011) found broad support for behavior change policies across
24 nations, but at the same time on average half of the respondents indicated that the state should not get involved in
individual environment-related decisions. Germany has the fourth-lowest average support (49% of respondents) of out-
right bans as a public policy instrument. Given the lack of evidence for motivation crowding of a mandatory minimum
in this experiment, it is unlikely that respondents from a country with higher support for bans would show motivation
crowding, ceteris paribus. In contrast, the United States have even less support for bans than Germany, that is, 33%.
Motivation crowding, due to a mandatory minimum or default, might thus be more likely in a US-American sample.
Green defaults might even be less effective in samples heterogeneous with respect to environmental and political atti-
tudes, especially given the moderating role of political orientation on climate beliefs (McCright, 2011), nudge attitudes
(Tannenbaum et al., 2017), and nudge effectiveness (Costa & Kahn, 2013).

Second, how generalizable are the findings with respect to different values for the recommendation, default, or
mandatory minimum contribution? The focal value 35, that is, 35% of the endowment, is (a) low compared to other
experiments that aim to increase contributions to public goods (see Altmann & Falk, 2009; Bruns et al., 2018; Carlsson
et al., 2015), and (b) close to the preintervention average of contributions (33.37 Credits) in our experiment. Similar
studies report lower mean and median contributions without any intervention (see Bruns et al., 2018; Diederich &
Goeschl, 2014, 2017). Higher focal values might lead to less compliance with either intervention, ceteris paribus. This
has been shown for defaults (see Goswami & Urminsky, 2016; Haggag & Paci, 2014) and mandates (e.g., Falk &
Kosfeld, 2006). Still, due to inertia, higher default values would be more likely to have a positive effect on average con-
tribution levels than comparable recommendations and mandates. Further research should investigate the relation
between defaults and other interventions as their values increase and whether the reasons for the decreasing effects of
defaults are identical with those of mandates, that is, control aversion (see Bruns & Perino, 2019).

Third, it remains for future research to explore how generalizable our findings are to alternative behavioral inter-
ventions, for example, social norm provision, or commitment devices. The effects of those interventions can be caused
by different behavioral processes and can thus be more or less affected by regulator characteristics and intrinsic motiva-
tion. Often, these instruments also rely on setting specific values that decision makers evaluate with respect to their
intrinsic motivation. Thus, similar effects can occur. For example, if an external goal for future behavior is set below
current levels, this mismatch can be used to justify effort reduction.

Fourth, we discuss the economic significance of the negative crowding effect of the default. For every increase of
intrinsic motivation, a default decreases the following contribution by −0.34 Credits more than the respective reduction
in the control group (i.e., −0.22 Credits). The standardized interaction effect corresponds to Cohen's d = 0.63
(η2 = 0.09), which is an intermediate effect size.
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5 | CONCLUSION

This paper presents data from an online framed field experiment on how three prominent interventions from different
regulators influence individual contributions to climate protection. Based on a representative sample, findings show
that, while all interventions increase the likelihood that participants choose the focal value, neither the recommenda-
tion, nor the default change average contributions to climate protection. The mandatory minimum contribution
increases average contributions. While the default leads some participants to increase their previously low contributions
to the focal value, this is offset by its negative effect on subjects with high intrinsic motivation (motivation crowding).
Data do not indicate that either recommendations or mandated minimum contributions crowd out contributions. The
provision of information on the source responsible for implementing either intervention decreases the likelihood that
the focal value is chosen. This is surprising given that respondents rate experts as more competent and more likely to
have carbon reductions as the goal.

The findings suggest that default values which are low relative to the intrinsic motivation can crowd out contribu-
tions from highly motivated decision makers. This appears not to be the case for the levels of recommendations and
mandated minimum contributions. Thus, we augment findings on the scale-back effect provided by Goswami and
Urminsky (2016), showing that not just the size of the default value matters, but rather how it relates to decision
makers' intrinsic motivation. This finding is important given the argument by Jonge et al. (2018), who stress the need to
shift the focus to the psychology of the decision makers being influenced by behavioral public policy.

Our findings may serve as an explanation for the sometimes observed inefficiency of some defaults to change
aggregate outcome measures found in earlier contributions (Jachimowicz et al., 2018). If the default value and the
average intrinsic motivation of decision makers are close, the default will not have an effect on mean contribution
levels. The absence of a recommendation effect, however, is likely to be due to the generally low impact of the
intervention.

Our findings appear inconsistent with the account that defaults cause reactant behavior. Psychological reactance,
often defined as a cognitive or behavioral response occurring when an individual feels her freedom threatened,
followed by behavior to re-establish freedom (Brehm, 1966), is sometimes used to rationalize nudge effects occurring
in the opposite direction as intended. For example, Hedlin and Sunstein (2016) ascribe the occurrence of low
approval ratings for green energy defaults entailing additional costs to psychological reactance (see also Arad &
Rubinstein, 2018; Haggag & Paci, 2014; Sunstein, 2017; Yan & Frank Yates, 2019). Whether nudges, specifically
defaults, create reactant feelings or thoughts that lead to discernible effects on behavior is still unclear, however.
Evidence by Goswami and Urminsky (2016) and Bruns and Perino (2019) do not suggest that psychological reac-
tance affects the behavioral response to defaults, although cognitive and affective reactions are detectable (see also
Arad & Rubinstein, 2018; Yan & Frank Yates, 2019). If a participant feels her freedom of behavior threatened by
the default and consequently strives to re-establish her freedom, she would not deviate from her initial contribution
in direction of the default value. However, this is what we observe in this experiment. Given that we do not find a
similar effect for an objectively more controlling intervention leads us to believe that the default effect cannot be
explained by psychological reactance.

It becomes increasingly possible to dynamically adapt default values in online environments based on, for
example, the individual characteristics of decision makers. Altmann et al. (2019) suggest that, because of their
crowding out effect, defaults should be set above intrinsic motivation. Their structural model suggests that setting
the default to twice the level of intrinsic motivation could result in up to 6.2% higher donation revenues relative to
no default. However, successfully personalizing defaults requires much richer data in order to set them adequately.
Especially since intrinsic motivation can change over time, possibly in response to defaults. In combination with
our findings on an interaction with donors' intrinsic motivation, this suggests research on machine learning algo-
rithms setting personalized default values may be promising (Mills, 2020; Peer et al., 2020; Sunstein, 2013;
Yeung, 2018), but also challenging (Reiley & Samek, 2019). Based on available donor information, defaults could
be set so as to maximize the probability of realizing the highest possible contribution to the charitable organiza-
tion, or environmental cause.

To summarize, findings presented here suggest that a nudge, opposed to a pointer and a push, can crowd out contri-
butions to a public good. Better understanding regulator and decision maker characteristics will likely contribute to a
more effective application of these interventions.
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ENDNOTES
1 Descriptions of all questionnaires are in Appendix C.
2 In April 2016, we conducted a pilot experiment in the experimental research lab at the University of Hamburg. Findings from these ses-
sions were used to develop and improve the experiment.

3 Details about the regulator information, as well as screenshots and instructions are in Appendix A.
4 One subject indicated to have no education or to still be in school.
5 The adjustment sets all contribution levels below 35 to 35, that is, it simulates a mandatory minimum in all choice situations based on the
assumption that all participants that chose a level below 35 would have chosen 35 if the mandate were present.

6 Distributions aggregated for the first round and disaggregated by intervention and source for the second round are in Figure B.9 in
Appendix B.

7 Relevant estimates are robust to the inclusion of covariates. These results can be requested from the authors.
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