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Abstract: The Paris Agreement aims at limiting the global average temperature increase to well below
2°C above preindustrial levels. A key component of the agreement are “nationally determined
contributions” (NDC). For this, non-state actors such as civil society groups, economic actors, and
subnational and local actors (e.g. Municipalities) play a decisive role. However, a successful
integration of non-state actors must happen within the larger framework of the global climate regime.
Literature has already stressed the importance of a “polycentric” or multi‐level climate governance
as an enabler for a transformation climate governance. As the role of non-state actors for reaching
the climate goals has received little attention within research, our research focuses on the lowest rungs
of the multi‐level climate governance ladder and analyses feedback loops between local non-state
actors, here municipalities, and individual climate protection activities. With a framed-field
experiment we aim to analyze the relationship between individual commitment to climate protection
and the commitment of other fellow citizens, and the interaction between individual commitment
and municipal engagement. Special attention is paid on potential crowding in or crowding-out effects.
Our first preliminary results indicate that the share of contributors and the mean contributions are
the highest in the citizen-reference treatment. The city-treatment values are compared to the citizentreatment reference both at the extensive and intensive margin significantly lower. Additionally, we
find that stated personal traits and attitudes predict pro-environmental behavior in form of the
contribution very well.
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1. Introduction
The global task to effectively mitigate climate change requires commitment at all levels of societal
organization. Governments agreed at the Paris Climate Convention to limit global warming to 2°C preferably 1.5°C - above pre-industrial levels. Just recently, the EU set its emission targets higher and
decided on an emission reduction of 55% until 2030.
There is now a widespread consensus that civil society and local communities can and must play an
essential role in achieving the climate targets. To achieve these goals, non-state actors are expected
to give this process a decisive impetus and help bridging the gap between the state and individual
actors for climate protection. Non-state actors include civil-society groups such as municipalities,
companies, or churches and can critically support achieving governmental climate goals by (i)
monitoring the nationally determined contributions (NDCs), (ii) contributing to climate protection
by own additional activities, and (iii) acting as multipliers for the individual acceptance of climate
policy and climate protection activities (e.g. Rogelj et al., 2016, UNEP, 2016).
Also literature has stressed the importance of a “polycentric” or multi‐level climate governance as an

enabler for a transformation of climate governance (Ostrom, 2010; Johnson et al., 2015; RomeroLankao and Hardoy, 2015; Jänicke and Quitzow, 2017). And only recently, the IPCC’s SR 1.5 report
(2018) emphasized that understanding the synergies and interplays of geophysical, environmental–
ecological, technological, economic, socio-cultural, and institutional dimensions will determine the
feasibility of a transformation pathways towards the 1.5°C goal. Driven by the increased recognition
of the role of citizens and communities in combating climate change, our research focuses on the
lowest rungs of the multi‐level climate governance ladder and analyses feedback loops between the
socio-cultural and the institutional dimension within this transformation process. We analyze if and
how municipal climate protection activities by state means may act as multipliers for voluntary
individual climate protection activities. For this, we focus on a single climate protection activity
that is measurable and substitutable.
So far, little is known about the importance of non-state actors in shaping norms for individual
preferences, but a few studies find evidence that public policy can influence individual choices by
introducing social norms towards e.g. pro-environmental alternatives (Nyborg et al., 2016; Farrow et
al., 2017; Huber et al., 2018). To fill this gap, we analysis and compare the relationship between
individual commitment to climate protection and the commitment of other fellow citizens, as well
as the interaction between individual commitment and municipal engagement. We do that in the
context of a framed-field experiment that explores the individual willingness to pay (WTP) to
contribute to climate change mitigation. As novelty, we introduce three treatments that vary a given
reference point – none, a fellow-citizen reference point, and a city reference point. As second novelty,
instead of revealing the WTP for emissions mitigation via purchasing emissions allowances, we
investigate the public valuation of a local forest carbon sink. So far, it remains an open empirical
question whether insights from voluntary contributions to CO2 mitigation carry over to a situation
where subjects can actively contribute to CO2 removal. However, such measures will gain importance
in climate protection. Insights from our research may help to enhance individual acceptance of
climate policy and help to design effective climate policies that motivate individuals to increase their
voluntary efforts to mitigate global warming.
From a theoretical perspective, the effect of climate policy on individual willingness to take up climate
protection efforts is ambiguous. Among others, Bernheim (1986) suggest that voluntary

contributions by individuals to public goods may be completely crowded-out by government
contributions to the same public goods. Thus, if individuals perceive state climate policies and actions
effective, they may decide to scale back their own voluntary activities. On the other hand, empirical
research investigating the neutrality of government spending on public goods suggests that crowdingout is incomplete and likely to be small (Abrams and Schmitz, 1984; Andreoni, 1993). Additionally,
based on social influence theories (Kelman (1958)) individual attitudes and behavior are strongly
intertwined with social interactions and environments. Within this process, norms play a crucial role
(Nolan et al., 2008). Research on norm-based interventions found them to be an effective tool to
encourage pro-environmental behavioral change (Cialdini and Goldstein, 2004) and can thus
contribute to solving highly complex cooperation problems like climate change (Nyborg et al., 2016;
Huber et al., 2018).
Norms are transmitted within a social circle or reference groups. These groups are an important
driver for social comparison, imitation, and repetition (Welsch and Kühling, 2009). However,
membership to a group is not mutually exclusive as groups are nested. Individuals can belong to
several groups, each of these groups can act as reference group and “individuals will tend to follow
whichever group’s norms appear most salient at a given moment” (Huber et al., 2018).
Nonetheless, most research in that area has been done on the individual level, but it is equally
important to examine the broader sociocultural level to understand possibilities of municipal-norm
shaping and leadership by example on individual behavior. Understanding and identifying the
correct reference group for respective situations is important to design adequate policy tools.
The experiment was conducted in November 2020. It was attached to a survey being thematically
unrelated to the experiment. At the end of the survey, participants were given the opportunity to
donate their fixed survey payment to support a reforestation project. Unknown to the potential
donors, subjects were at this stage randomly allocated to one of the three treatment conditions.
Before being able to make a contribution, participants of all treatments received the same information
on climate change and the role of trees. In the base treatment (base), the contribution decision was
framed in a neutral manner without any reference point The mean willingness to donate of this
treatment was then used to provide a reference value on the mean climate protection activities of
other fellow citizens in the two weeks later conducted second (citizens) treatment. Based on the
resulting contributions, conclusions can be drawn about the relationship between individual climate
protection commitment and the commitment of other fellow citizens. In the third treatment (city) a
beforehand calculated reference value for municipal climate protection commitment with respect to
the local forest carbon sink was provided. Based on this, conclusions can be drawn about the
relationship between individual commitment to climate protection and municipal involvement. What
is important to note is, that we only varied the reference point in the sense of either referencing to
fellow citizens or the city of Mannheim. We however did not vary the level (contribution provided
by the reference group) of the reference point across the two treatments. Overall, 483 individuals
participated in the experiment. Our first preliminary results indicate that individuals do react to the
reference points, but to a different degree. In our baseline condition, 44.4% of all participants
contributed to the local carbon sink, the average contribution across all individuals was 3.47 EUR
(23.1% of their remuneration). The share of contributors (61.3%) and the mean contributions (4.20
EUR, 28% of their remuneration) are the highest in the citizen-reference treatment and significantly
exceed those in the other two treatments. To our surprise, we do not find evidence that municipalnorm shaping enhances contributions to the environmental public good. Additionally, we find that

stated personal traits and attitudes predict pro-environmental behavior in form of the voluntary
climate contribution very well.
2. Literature
We link our research to the well-established literature on voluntary contributions to public goods.
This literature builds upon the theoretical concept of the voluntary provision of public goods and the
vast experimental evidence suggesting that individuals do - other that predicted by standard economic
theory - privately contribute to public goods to a large extent (see e.g. Ledyard, 1995; Zelmer, 2003;
Chaudhuri, 2011 for comprehensive literature reviews). Both stated and revealed preference methods
have been applied to evaluate how much people are voluntarily willing to pay for climate change
mitigation. Revealed preference studies find a low but positive willingness to voluntarily pay for
carbon emission reductions (Löschel et al., 2013; Diederich and Goeschl, 2014; Uehleke and Sturm,
2017; Diederich and Goeschl, 2018; Loeschel et al., 2018).
As novelty, we investigate a potential channel that so far has not received much attention: municipal
climate protection activities as multiplier for voluntary individual climate protection activities. From
a theoretical perspective, the effect of climate policy on the individual willingness to take up climate
protection efforts is ambiguous. Models based on standard economic theory argue that people only
being concerned with the total supply of the public good treat government spending as a substitute
for their own contributions. In that sense, voluntary private contributions to a public good would
be crowded out dollar for dollar by government contributions to the same public good (Warr, 1982;
Roberts, 1984; Bergstrom et al., 1986; Bernheim, 1986). If this relationship was indeed such straight
forward, the resulting perfect crowding-out of private contributions would have important policy
implications. For example, if individuals perceive state climate policies and actions effective they may
decide to scale back their own voluntary activities, which are however urgently needed. However,
past empirical research investigating the perfect crowding-out through government spending on
public goods (Abrams and Schmitz, 1978, 1984; Clotfelter, 1985; Kingma, 1989; Andreoni, 1993;
Nyborg and Rege, 2003) suggests that crowding-out is incomplete and likely to be small. Less than
30 percent of private contributions may be crowded-out by government spending.
Also, considerable empirical and experimental research has shown that motivations for voluntary
individual contributions to public goods are not merely driven by the traditional assumptions of
Homo Economicus. Instead individual attitudes and behavior are strongly intertwined with social
interactions and environments – as put forwards by the social influence theories (Kelman, 1958) –
and embedded in complex system of social preferences (Fehr and Fischbacher, 2002). Within this
process, social norms play a crucial role (Nolan et al., 2008; Tankard and Paluck, 2016). Social norms
refer to common behaviors but also beliefs that support behavioral patterns in a given society. They
generally define what is accepted in a society and are thus understood as common rules of conduct
arising from human interactions (Bicchieri, 2006; Young, 2015). Social norms cover both perceptions
about what behaviors are typically approved or disapproved in a society (injunctive norms), as well
as perceptions about what actually is common practice and done by others (descriptive norms)
(Brennan et al., 2013).
Past research on social norms clearly indicates that either witnessing (Cialdini et al., 1991; Cialdini
and Goldstein, 2004) or even being solely informed (Schultz, 1999; Goldstein et al., 2008) about how
people behave in a certain situation affects behavior. These findings extend over to a broad range of
social issues such as alcohol consumption (Lewis and Neighbors, 2006; Neighbors et al., 2010), drug

use (Donaldson et al., 1994), smoking (Rhodes and Ewoldsen, 2009), diet and exercise habits (Schultz
et al., 2007; Mollen et al., 2013), as well as charitable giving (Agerström et al., 2016). But they also
embrace environmental issues and have found to initiate substantial behavioral changes (Schultz et
al., 2007; Farrow et al., 2017; Huber et al., 2018; Bechtel et al., 2019). They can alter littering behavior
(Cialdini et al., 1990), are relevant for recycling (Schultz, 1999; Thøgersen, 2006; Nolan, 2011),
influence energy (Schultz et al., 2007; Allcott, 2011), water usage (Bernedo et al., 2014; Schultz et
al., 2016; Torres and Carlsson, 2018) and sustainable transportation behavior (Flüchter et al., 2014;
Kormos et al., 2015), and increase reuse of towels in hotels (Goldstein et al., 2008). Social norms
also matter for stated behavioral intentions and stated previous behavior concerning voluntary
carbon offsetting. When carbon offsetting is perceived as relevant social norm, the willingness to
pay for offsetting and to use potential lottery wins from survey participation to offset emissions
increases (Blasch and Farsi, 2014; Blasch and Ohndorf, 2015; Schwirplies and Ziegler, 2016).
But why do social norms effectively encourage behavioral changes? Norms convey social rules of
appropriate behavior within a social networks or reference groups. While individualism is a core
value of many Western societies, there is also vast and strong evidence that the need to belong is a
powerful inner human drive (Baumeister and Leary, 1995). Social identity theory postulates that
networks and groups identity are defining aspects of peoples’ self-concept and identity (Tajfel and
Turner, 2004; Hogg and Reid, 2006). Against this background, groups are an important driver for
social comparison, imitation, and repetition (Welsch and Kühling, 2009). Within these groups, people
care about what others think about them, they seek approval and social esteem (Christensen et al.,
2004), and are unwilling to depart too far from group standards (Lewin and Gold, 1999).
Consequently, group membership involves conformity, which is defined as “the act of changing one's
actions, attitudes, and behaviors to match the norms of others” (Cialdini and Goldstein, 2004).
Evidence from standard public good games proves that this group attachment impacts cooperation
behavior: cooperation increases towards others recognized as group members and decreases towards
group outsiders (Turner et al., 1979; Bernhard et al., 2006; Charness et al., 2007). In contrast, recent
field-experimental evidence on the effect of parochialism across neighborhoods on the efficiency of
multi-level public goods provision does also find evidence for a narrow concern for local outcomes
but this preference does not interfere with efficiency (Gallier et al., 2019). The average subject
responds to a change in relative productivities at different regional scales in the same way.
This also points into the direction that membership to a group is not mutually exclusive but that
groups are “nested”. Individuals can belong to several groups, e.g. in a more private context there
is the group of friends or extended family. In the public context, they may belong to groups formed
by school, neighborhood, city, or even the country of origin. Each of these groups can act as
reference group and “individuals will tend to follow whichever group’s norms appear most salient
at a given moment” (Huber et al., 2018). These nested structures add further complexity to the
social dilemma of public good contributions: individuals belong to smaller group that is fully
contained within the next largest group (Fellner and Lünser, 2014; Gallier et al., 2019).
Yet, most research on the impact of group attachment and norm following has been done at the
individual and neighborhood level and neglects wider defined and more public group memberships.
Nonetheless, it is equally important to examine the broader sociocultural level to understand
possibilities of municipal-norm shaping and leadership by example on individual behavior, especially
in the context of encouraging pro-environmental behavior. Thus, our main contribution is to
research the effect of providing a reference value of municipal climate protection activities on

individual climate protection activities for a single substitutable activity. We compare this against a
rather well researched behavioral setting that provides a reference value on climate protection
activities by fellow survey participants, and against a setting that provides no reference value.
Therewith, we hope to increase the understanding on the impact of municipal-norm shaping on the
individual acceptance of climate policy and individual climate protection activities.
We also contribute to the literature on individuals’ willingness to contribute to combating climate
change. While so far most studies focused on revealing the WTP for emissions mitigation via e.g.
purchasing and withdrawing emissions allowances from existing emissions trading schemes, our
context allows us to investigate the public valuation to contribute to a reforestation project. Forest
ecosystems account for more than half of the carbon being stored in the terrestrial ecosystems
(Obersteiner et al., 2010; Pan et al., 2011; Hui et al., 2019). With that they identify as a natural negative
emission technology 1 (NET), which increasingly gain importance in the political and academic debate
on the achievement of the Paris Agreement. NETs are based on carbon sequestration and thus cover
technologies and approaches that remove carbon dioxide from the atmosphere and capture and
transfer it back to geologic reservoirs and ecosystems, such as plants, soils, geologic formations, as
well as the ocean (Herzog and Golomb, 2004). NETs are present in 87% of IPCC scenarios that give
a more than 50% chance of meeting the 2°C target (Fuss et al., 2014). A priori, it remains unclear to
what extent the insights from voluntary emissions mitigation studies carry over to the voluntary
provision of local carbon sinks given the different characteristics of the public goods.
3. Data
3.1. Experimental Data
The experiment is enclosed to a survey on the topic of the General Data Protection Regulation (GDPR).
Importantly, the topic of the survey is thematically unrelated to our experiment to avoid potential
framing effects. The survey was implement as online questionnaire, for which the LimeSurvey
software was used. Participants were on the one hand randomly selected from an existing database
for experimental studies 2 using a computer based random number generator mechanism. On the
other hand, new participants were recruited by randomly distributed direct mail in the city of
Mannheim. Each participant received a unique token to access the survey that could only be used
once. In the invitation email or letter, participants were informed about the general content of the
survey and the fixed reimbursement of 15 € for complete survey participation, which would be
transferred via PayPal. The experiment was placed at the end on the survey. After completing the
online survey, participants were, for the first time, confronted with the opportunity to donate their
fixed reimbursement of 15€ in order to support additional tree planting at a reforestation project in
Mannheim. This reforestation project is part of the Bundesgartenschau 3 (Federal Horticultural Show,
BuGa), which will take place in Mannheim in 2023. As preparation for the event, the City of
Mannheim plans to unseal urban areas and create an additional local carbon sink by permanently
Fuss et al. (2018) give a comprehensive overview of the relevant NET literature and reviews potentials, costs and
implications of NET deployment (including large-scale afforestation and reforestation).
2 The database was established by the research department Environmental and Resource Economics, Environmental
Management of the ZEW – Leibniz Centre for European Economic Research. At the time of the experiment, it contained
1,470 German participants mainly from the Rhein-Neckar-area. The experiment was used to further recruit new
participants. By recruiting new participants to the existing database, it is kept active and diverse for future interventions.
3 The Bundesgartenschau is a German exhibition on horticulture which also included topics such as landscape architecture.
In its current form, it traces back to 1951 and takes place every two years in various German cities, and every ten years as
the International Horticultural Exhibition. In 2019, the Federal Horticultural Show took place in Heilbronn and attracted
a total of around 2.3 million visitors on the 173 open days (Statista, 2019).
1

planting about 500 trees. Participants were informed that they were able to donate to the planting of
additional trees within the BuGa2023. With the collected contributions, additional trees will be
planted on the BuGa2023 site in addition to those already planned.
Before being able to make a contribution, participants of all treatments first received the same
information about the need to protect our climate, the Parisian climate goals, the role of trees as
carbon sinks, and the recipient of the individual contributions. Unknown to the potential donors,
participants were then randomly allocated to one out of the three treatments when they proceeded
to the next screen (see Appendix A1 for a translated version of the information provided and the
treatments). This screen then contained the possibility to make the voluntary contribution to the
reforestation project in Mannheim, for which we asked participants with how much they would like
to support the removal of 100kg CO2 from the atmosphere as part of the reforestation project (in
EUR). For the contribution statement, we deployed a slider. The slider’s initial position was set at 0,
and participants could then adjust the slider to indicate the amount they wanted to donate within 10
cents increments. The maximum possible amount was fixed at 15, which equals the participants’
reimbursement.
The experiment was conducted in two waves. The first wave only contained the first treatment.
The second wave was conducted two weeks later and contained the second and third treatment.
The first intervention – our Base treatment –took place from 19th October to 4th November 2020,
were no reference values were used. Based on the baseline treatment, we identified the reference
values based on the mean contribution for our second treatment – the Fellows Treatment. The third
treatment – the City treatment – gives a reference value based on a city reforestation project. The
second and third treatment run in parallel from 16th to 30th November. We perform our power
analysis based on the results of the first treatment. This analysis indicates that 150 experimental
observations are needed for the second and third treatment to achieve sufficient statistical power
(>0.7) to establish a 10% difference in means.
In the first treatment, the Base treatment, the contribution decision is framed in a neutral manner
without giving any reference values. Participants were only confronted with the question how much
they would like to support the removal of 100kg CO2 from the atmosphere as part of the
reforestation project (in EUR) and the slider to indicate their contribution amount. The mean
willingness to donate of Base was then used as reference value for the second treatment – the Fellows
– and was formulated the following: Maybe the following information is helpful for your decision: In the last
weeks, 145 people have already participated in this survey. The average donation of survey participants from Mannheim
was about 3€. To further illustrate this, we included a picture of a slider fixed at the value of 3 above
the adjustable slider (see A1.2.2). Thus, the second treatment provides a reference value on the mean
climate protection activities of fellow citizens living in Mannheim. With the resulting contribution
results, conclusions can be drawn about the relationship between individual commitment to climate
protection and the commitment of others.
Similarly, a reference value for municipal climate protection commitment is provided in the third
treatment (City). The climate campaigns of the city of Mannheim within the framework of BuGa2023
are used as a reference value for municipal climate commitment. This was formulated the following:
Maybe the following information is helpful for your decision: In preparation for the Bundesgartenshow 2023, the
Bundesgartenschau Mannheim 2023 gGmbH is planting native trees on behalf of the city of Mannheim. According to

current information, the city invests about 3€ per citizen of the inner Mannheim city area 4 for this purpose. Again, to
further illustrate this, we included a picture of a slider fixed at the value of 3 above the adjustable
slider (see A1.2.3). By providing the city reference value and the resulting contribution results,
conclusions can be drawn about the relationship between individual commitment to climate
protection and municipal involvement.
3.2. Additional Survey Data
In March 2020, we conducted a survey among the registered participants of our database for
experimental studies. The survey was designed to update information on the participants such as
general socio-economics, but also participants’ current living situation, their working status, net
income and voting behavior. Moreover, we queried general attitudes towards public infrastructure
(e.g. public transport condition and usage, commuting behavior), housing (e.g. rental prices), city
politics, but also included question to elicit participant’s identification with their city and city district.
Finally, based on Falk et al. (2016; 2018), the survey also covers the well-established GPS preference
measures to identify preferences (risk, patience, neg. reciprocity, altruism, and trust); as well as the
New Ecological Paradigm (NEP) Scale (Dunlap et al., 2000).
We are able to combine the survey answers at the participant level with the data retrieved from the
experiment. This, however, only holds for the already registered participants in the database, which
amount for about 61% (n=298) of all participants. The remaining 39% (n=194), are newly recruited
participants. To minimize the data gap, we gave newly recruited participants the opportunity to
answer the survey on attitudes and preferences for an additional 5€ after they finished the experiment.
83% of the newly recruited answered the additional survey, such that in total, for 459 of the 492
participants we have additional data on preferences and attitudes.
We restrict the available answers on items relevant for our experimental context. These participants
identification with their city, whether they know city climate policies, if they think that the city engages
enough for climate engagement, and whether they think that the spaces created by the
Bundesgartenshow enhance a city’s’ living quality. On a more personal level, we also consider
participants’ stated engagement in climate protection activities, how much they feel motivated by
climate protection of others, an indicator on environmentalism based on created from the nine NEPindicators, and the GPS preference measures (see Appendix Table A2 and A3 for variable
descriptions).
4. Hypotheses
Based on the provided contribution results in the control and treatments groups, we can derive
causalities of voluntary individual contributions to climate protection and the commitment of other
fellow citizens, as well as the city. Summary information about behaviors of different reference
groups has proven to influence individual behavior. A field study in Arizona’s Petrified Forest
National Park by Cialdini et al. (2006) shows that a sign with the message “many past visitors have
removed the petrified wood from the park” increased the stealing of petrified wood souvenirs of
To create comparability and higher interpretability of the results, we aimed at keeping constant the amount given across
the two reference groups. The citizen reference value was a given through the first treatment. To calculate the city
reference value, the organizers of the BuGa 2023 provided us the estimated amount of trees to be planted on the area, as
well as the average expected costs of a tree. Restricting our municipality-reference group to the inner city area enables us
to calculate a true expected reference point of 3 EUR per inhabitant of the inner city region which coincides with the
reference point in our Citizen treatment. We therefore write in our instructions: According to current information, the city
invests about 3 EUR per citizen of the inner Mannheim city area for this purpose.
4

other visitors from the trail. On the other hand, Goldstein et al. (2008) find that a sign indicating
that almost 75% of hotel guests reuse their towels increases towel reuse compared to a sign
indicating the importance of environmental protection. And at the neighborhood level, Allcott
(2011) find that information about neighbors’ behavior influences the households’ energy use, and
Nolan (2011) find that providing information about paper recycling by neighbors too increases
paper recycling. These examples show the effectiveness of different reference groups’ levels – other
park visitors, other hotel guests, and at a smaller scale one’s own neighborhood.
Based on the majority of existing findings, we thus expect the information on the average
contributions of previous survey participants from Mannheim to positively affect individuals’
willingness to contribute to the local reforestation project. Here, the reference group we refer to
are the citizens of Mannheim that already participated in the survey. Our participant pool consists
to the largest part of people that either now live in Mannheim, or have at an earlier stage of
recruitment lived in Mannheim and moved to a new city, which is known to us. A smaller portion
of the participant pool covers people that live in close distance to Mannheim, such as Heidelberg.
As for the Mannheim group, people by now may have moved. Nevertheless, we believe that the
common factor of either living, having lived or living in close distance to Mannheim suffice to
cause a reaction to the reference value.
H1: Providing a reference to the average contributions of previous survey
participants from Mannheim in the Citizen treatment positively affects
individuals’ willingness to contribute to the local reforestation project (compared
to the control group).
While past research on comparable reference groups to our citizen reference is vast, the impact of
providing higher scaled references such as done in our second treatment is so far fairly unexplored.
Hence, we here pursue a rather explorative approach. Nonetheless, based on related research we
too derive a hypothesis. From a theoretical perspective, the effect of state action on individual
willingness to contribute to a public good is ambiguous. Among others, Bernheim (1986) suggest
that voluntary contributions by individuals to public goods may be completely crowded-out by
government contributions to the same public goods. Thus, if individuals perceive state climate
policies and actions effective, they may decide to scale back their own voluntary activities.
In line with that, Huber et al. (2018) conjecture that individuals may perceive voluntary individual
action as unnecessary and refrain from it when they learn that the same problem is already
addressed by the government. To the best of our knowledge, the experimental study on social
norm interventions to increase voluntary carbon offsetting by Huber et al. (2018) is the only other
study that too influences to impact of referencing a government-led intervention as social norm.
They conclude that “government-led interventions can promote rather than crowd out voluntary
pro-environmental behavior […],” such that governments can have “[…] a positive force in
fostering (complementary) voluntary pro-environment action among citizens.” We derive our
second hypothesis based on Huber et al. (2018):
H2: Providing a reference on the climate protection activities of the city of
Mannheim positively affects individuals’ willingness to contribute to the local
reforestation project (compared to the control group).

However, complying with a group does strongly depend on the strength of identity in relation to the
group (Turner et al., 1979; Terry and Hogg, 2000). So does research also find that individuals may
be more willing to give to charitable causes for individuals they feel close to (Jones and Rachlin,
2006; Harrison et al., 2011; Duclos and Barasch, 2014). We thus expect that individuals that indicate
a high interaction with the city of Mannheim react more strongly to the city treatment.
H3: Individuals that indicate a high interaction with the city of Mannheim react
more strongly to the city treatment.
Finally, we conjecture that personal attitudes and previous engagements towards climate protection
predict behavior in our experimental setting. For example. Huber et al. (2020) find that individual
preferences and household differences matter for recycling costs. In their analysis, considering
oneself as an environmentalist, or have recycled in the past do strongly predict future recycling
behavior. However, the effects may vary depending on the treatment. Schultz et al. (2007) find that
participants of their study began to use more electricity if they learned that they were using less
electricity than the presented norm of their neighbors. Similar effects were also observed in Allcott
(2011). Thus, individuals that indicate in our survey data that they engage highly in climate
protection activities and are then confronted with the given reference values in our treatments may
react differently than those participants that are not or only little engaged in climate protection
activities.
H4: Stated personal traits and previous engagements towards climate protection
predict pro-environmental behavior in form of the contribution.
5. Preliminary Results
As primary outcome measures, we analyze the willingness to contribute to the local reforestation
project in form of the voluntary contribution decision. We investigate both extensive margin (i.e.
share of donors) and intensive margin (i.e. amount of money donated) effects and the impact of
reference contributions of fellow citizens, the city, and none.
Table 1: Overview Dependent Variables

N

mean

Base
Citizen
City
Total

169
160
163
492

3.476
4.392
2.971
3.606

Base
Citizen
City
Total

75
98
66
239

7.833
7.17
7.338
7.424

Base
Citizen
City
Total

169
160
163
492

44.4%
61.3%
40.5%
48.6%

median
sd
Average Contributions
0
5.259
3
5.335
0
4.962
0
5.209
Conditional Contributions
5
5.31
5
5.151
5
5.368
5
5.247
Share of Donors

min

max

0
0
0
0

15
15
15
15

.5
.1
.9
.1

15
15
15
15

0
0
0
0

1
1
1
1

Table 1 gives an overview of the share of donors and the average contribution levels by treatment.
Over the whole sample, we establish a total willingness to contribute of 48.6%, and mean average
contributions of 3.6 EUR. Donors give on average 7.4 EUR, which equals 49% of their total
endowment.
Extensive Margin & Treatment Effects
In the Base treatment, about 44% of all participants were willing to make a positive contribution.
In the Citizen treatment, this share increases to 61%, while it decreases to 40% in the City treatment.
The Citizen treatments yields significantly higher shares compared to the Base treatment (44% in
Base vs. 61% in Citizen, Chi2 p-value: 0.002) as well as to the City treatment (61% in Citizen vs.
40% in City; Chi2 p-value: 0.000). The decrease in shares in the City treatment against the Base
treatment is however not statistically different (44% in Base vs. 40% in City; Chi2 p-value: 0.474).
In the following course of the analysis, we perform several logistic regressions with different
specifications.
Table 2
(1)
(2)
(3)
Donor
Donation
Cond. Donation
Treatment
Citizen
0.43** (0.14) [0.17**]
0.92 (0.58)
-0.66 (0.80)
City
-0.10 (0.14) [-0.04]
-0.51 (0.56)
-0.50 (0.90)
***
Constant
-0.14 (0.10)
3.48 (0.40)
7.83*** (0.61)
Observations
492
492
239
2
Adjusted R
0.009
-0.005
Note: Donor (1=yes, 0=no) was calculated using a probit regression. The donation and conditional donation models
were calculated using linear regressions. Standard errors in parentheses, marginal effects in brackets for the probit
models

Across all specifications, the models confirm the significantly higher and similar in magnitude
shares of donors in the Citizen treatment compared to the Base treatment. Participants in the Citizen
treatment are about 17 more likely to become a donor (see Table 2 model 1). Post estimation
performed Wald tests confirm that the Base and Citizen coefficients, as well as the Citizen and City
coefficients are significantly different over all specifications.
Result 1: Providing a reference value of climate protection activities of fellow citizen has a positive effect on
the overall share of positive donor. Compared to providing no reference value, the share increases by 17%.
Introducing a reference value of climate protection activities of the city has a negative but not significant
effect on the overall share of positive donor.
Intensive Margin & Treatment Effects
Turning in a next step to the effects on the average contributions, we observe a similar trend (see
Table 2 model 2). In the Base treatment, average contributions are 3.5 EUR. Providing the citizen
reference value causes an increase of average contributions to 4.4 EUR. This increase is however
is not statistically significant (ttest p-value: 0.1180). Providing the city reference value causes a
decrease of average contributions to 2.9 EUR. This increase is however is not statistically significant
(ttest p-value: 0.3690). However, the average contributions in the Citizen treatment are weakly
statistically different from the average contributions in the City treatment (4.4 EUR in Citizen vs.
2.9 EUR in City; ttest p-value: 0.0137). Several linear regressions were performed to assess the
impact of the treatments on the average donation under different specifications. Across all

specifications, compared to the Base treatment, the donations are higher in the Citizen treatment,
and smaller in the City treatment but mainly not or weakly statistically different. Post estimation
performed Wald tests confirm that the Citizen and City coefficients are significantly different over
all specifications.
Result 2: Providing a reference value of climate protection activities of fellow citizen has a positive but not
significant effect on average contributions. Providing a reference value of climate protection activities of the
city has a negative but not significant effect on average contributions. These opposite effects result in weakly
statistically different contributions in the Citizen compared to the City treatment.
Further Specifications
The main assumption for our setting to work is that the common factor of either living, having
lived or living in close distance to Mannheim suffice to cause a reaction to the reference values
provided in both treatments that either refer to Mannheim citizens or to the city of Mannheim.
Thus in a first step, we check the robustness of this assumption. Table 3 shows that currently living
in Mannheim (n=267) compared to not living in Mannheim (n=225) does not impact the
probability to become a donor and neither the average donations over the whole sample (see model
1.2of Table 3) nor the conditional donations (see model 1.3 of Table 3). The same holds for those
participants that were born in Mannheim and that were newly recruited for the experiment and
added to the existing database 5. Lastly, we included a dummy that indicated whether participants
live in the closest area around Mannheim. Of our 447 participants about 80% live in the RheinNeckar area (n=360). Here we see that participants living in the Rhein-Neckar-area, which are also
donors, make significantly higher donations (5.6 EUR if not Rhein-Neckar (n=43) compared to
7.8 EUR if Rhein-Neckar (n=176), p-value ttest 0.0137; and Table 1 row 1.3). Including an
interaction with the treatments, we find that this difference seems to be manly driven by an
interaction with the citizen treatment (4.6 EUR if not Rhein-Neckar (n=19) compared to 7.9 EUR
if Rhein-Neckar (n=72), p-value ttest 0.0138). The initial findings on the strong effects of the
Citizen treatment on the probability to become a donor, as well as the non-finding on donation
continue to hold.
Table 3
(1.1)
(1.2)
(1.3)
Donor
Donation
Cond. Donation
Treatment
Citizen
0.37* (0.15)[0.15*]
0.80 (0.60)
-0.45 (0.84)
City
-0.15 (0.15)[-0.06]
-0.75 (0.60)
-0.52 (0.93)
Mannheim residence
0.01 (0.16)[0.00]
-0.36 (0.66)
-0.78 (0.95)
Born in Mannheim
-0.23 (0.24)[-0.09]
-1.12 (0.97)
-1.15 (1.54)
Rhein-Neckar-Kreis
-0.03 (0.19)[-0.01]
1.41+ (0.77)
2.97** (1.11)
Newly recruited
0.16 (0.17)[0.06]
0.10 (0.69)
-0.62 (1.00)
***
Constant
-0.10 (0.16)
2.75 (0.66)
5.98*** (0.98)
Observations
447
447
219
2
Adjusted R
0.013
0.016
Note: Donator (1=yes, 0=no) was calculated using a probit regression. The donation and conditional donation models
were calculated using linear regressions. Standard errors in parentheses, marginal effects in brackets for the probit models
(1.1 and 1.2 ); + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001; interactions with the three treatments were tested
for each variable and no substantial differences were found.

5

We control for newly recruited to test whether participants that are in our database for a while now and have
participated in experiments and surveys in the past may behave differently than those new to the database.

With the assuring results from the regression table 3 that participants currently living in Mannheim
do not behave differently, we now turn towards possible identification effects. Complying with a
group does strongly depend on the strength of identity in relation to the group (Turner et al., 1979;
Terry and Hogg, 2000).
In Table 4 we test whether attitudes and knowledge towards climate policies of the city matter and
restrict the analysis only to partcipants living in Mannheim. We control whether the identification
with the city (low to high), the knowledge about Mannheimer climate policies (yes/no), the
subjective believe that Mannheim engages sufficiently for the climate (not at all to very much), as
well as whether the participant agrees that Mannheim shall initiate stronger environmental regulations
affects our outcome variables. We do not find that a feeling of identification with Mannheim has an
impact on becoming a donor (Table 4, model 1), nor on the donation amount (Table 4, model 2) or
the conditional donation made by the donors (Table 4, model 3). Participants being familiar with
their city’s climate policies are more likely to become a donor as well as those participants that believe
that stronger environmental regulations are needed, which increases the chance to become a donor
by 17% and 7%. (Table 4, model 1). Believing that stronger environmental regulations are needed
also positively influences the donation amount (Table 4, model 2). The support for stronger
environmental regulations also positively affects the donation amount. In line with other research,
we do find that with increasing income the donation amounts increase. The model specifications of
Table 4 were also interacted with three treatments and no substantial differences were found. Thus,
other than expect individuals that indicate a high idenfitication with the city of Mannheim do not
react more strongly to treatments.
Table 4
(1)
Donator

(2)
Donation

(3)
Cond. Donation

Treatment
Citizen
0.58+ (0.30)[ 0.21]
1.39 (1.14)
-0.80 (1.59)
City
-0.19 (0.30)[-0.07]
-0.78 (1.15)
-0.59 (1.85)
MAN_identification
-0.06 (0.12)[-0.02]
0.13 (0.43)
0.36 (0.65)
MAN_climatepoliciesknown
0.51* (0.24)[ 0.17]
0.29 (0.93)
-2.24 (1.35)
MAN_climateengage
-0.08 (0.15)[-0.03]
0.01 (0.56)
0.34 (0.81)
MAN_stronger_regulations
0.21* (0.10)[0.07*]
0.78* (0.39)
0.25 (0.60)
Age
0.01 (0.01)[0.00]
0.00 (0.00)
-0.00 (0.00)
Female
0.19 (0.24)[0.06]
0.93 (0.91)
1.03 (1.29)
Education
0.03 (0.07)[0.01]
0.00 (0.25)
-0.20 (0.37)
Net Income
0.01 (0.07)[0.00]
0.62* (0.26)
1.18** (0.39)
+
Corona financials
-0.25 (0.16)[-0.09 ]
-0.71 (0.57)
-0.01 (0.88)
Constant
-0.90 (0.89)
-1.86 (3.37)
1.97 (5.25)
Observations
154
154
76
Adjusted R2
0.063
0.089
Note: Donator (1=yes, 0=no) was calculated using a probit regression. The donation and conditional donation
models were calculated using linear regressions. Standard errors in parentheses, marginal effects in brackets for the
probit model; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

Finally, we turn towards potential effects of stated personal traits and attitudes elicited in an additional
survey, which have proven to be a good indicator for future behavior. Participants that state that they
engage in climate activities have a weakly significant higher probability to become a donor, while
being motivated by climate activities of others strongly increases the probability to become a donor
(Table 6, column 4). Prior stated strong self-engagement in climate change activities positively
influences all relevant outcome variables. Strong self-engagement increases the probability to become

a donor by 18% and also increases the donation amounts. In the Donor-models and interacted with
the treatments, we see however, that strong self-engagement interacts significantly and positively with
the Base and City treatment. Interacted with the Citizen treatment, we find a negative but notsignificant effect. However, when having decided to make a contribution, strong self-engagements
interacts only significantly with the Citizen treatment.
The effect of indicating to be strongly motivated by others positively and significantly influences the
decision to become a donor but negatively and significantly the conditional donations made. Further,
measures on altruism, time, concern, trust and a NEP measure indicating a pro-ecological world view
of the participants are included, but are not found to impact our outcome variables.
Result 3: Stated personal traits and attitudes elicited in an additional survey on socio-economics, climate
policies and identification partially predict pro-environmental behavior very well. Real-world traits
indicating a pro-environmental attitude such as engagement in climate activities, demand for stronger
environmental regulations, and green voting behavior also translate into pro-environmental behavior in form
of being willing to become a donor and to make higher contributions.

Treatment
Citizen
City
Self-engagement
*Base
*Citizen
*City
Others motivate
*Base
*Citizen
*City
Altruism
Time
Perception
NEP_trust
NEP_env
Age
Female
Education
Netincome
Corona finance
Constant
Observations
Adjusted R2

I

Donor

0.51** (0.17)[0.18**]
-0.15 (0.17)[-0.05]
0.52** (0.18)[0.18**]

0.48* (0.21)[0.16*]

0.04 (0.04)[0.01]
0.01 (0.04)[0.00]
-0.00 (0.03)[-0.00]
0.06 (0.10)[0.02]
0.16 (0.14)[0.05]
0.01+ (0.01)[0.00+]
0.15 (0.16)[0.05]
-0.00 (0.04)[-0.00]
0.09* (0.04)[0.03*]
-0.13 (0.10)[-0.03]
-2.61*** (0.76)
371

Table 5
II

0.76+ (0.43)[ 0.17**]
-0.26 (0.49)[-0.05]
0.85** (0.30)
-0.01 (0.31)
0.74* (0.34)
0.30 (0.36)
0.74* (0.35)
0.52 (0.37)
0.03 (0.04)[0.01]
0.01 (0.04)[0.00]
0.00 (0.03)[0.00]
0.07 (0.10)[0.02]
0.14 (0.14)[0.05]
0.01+ (0.01)[0.00+]
0.17 (0.16)[0.06]
-0.01 (0.04)[-0.00]
0.10* (0.04)[0.03*]
-0.12 (0.10)[-0.04]
-2.73*** (0.82)
371

III

Cond. donation
IV

-0.10 (0.89)
-0.77 (0.98)
2.95** (1.07)

-2.77* (1.31)

0.01 (0.22)
0.36 (0.26)
-0.16 (0.17)
0.41 (0.51)
-0.83 (0.78)
-0.00 (0.00)
0.96 (0.84)
-0.19 (0.24)
0.75** (0.23)
0.25 (0.57)
4.32 (4.46)
179
0.099

-5.54+ (2.90)
-6.32 (3.85)
1.86 (2.06)
4.33** (1.41)
1.49 (2.42)
-6.09** (2.33)
-2.16 (1.87)
0.42 (2.64)
0.06 (0.22)
0.35 (0.27)
-0.13 (0.17)
0.39 (0.51)
-0.93 (0.79)
-0.00 (0.00)
0.64 (0.87)
-0.24 (0.24)
0.70** (0.23)
0.25 (0.57)
8.85+ (4.81)
179
0.111

V

Av. donation
VI

1.17+ (0.61)
-0.68 (0.61)
2.45*** (0.63)

-0.18 (0.72)

0.13 (0.13)
0.15 (0.15)
-0.10 (0.11)
0.49 (0.34)
0.24 (0.47)
0.00 (0.00)
0.85 (0.55)
-0.06 (0.15)
0.61*** (0.14)
-0.28 (0.35)
-4.42+ (2.59)
371
0.132

0.14 (1.43)
-1.67 (1.46)
2.85** (1.02)
2.96** (1.10)
1.47 (1.09)
-1.40 (1.18)
-0.22 (1.25)
1.10 (1.21)
0.14 (0.13)
0.15 (0.15)
-0.11 (0.11)
0.47 (0.34)
0.17 (0.47)
0.00 (0.00)
0.85 (0.56)
-0.07 (0.15)
0.60*** (0.14)
-0.29 (0.35)
-3.32 (2.78)
371
0.129

Note: Donator (1=yes, 0=no) was calculated using a probit regression. The donation and conditional donation models were
calculated using linear regressions. Standard errors in parentheses, marginal effects in brackets for the probit model;; + p < 0.10, *
p < 0.05, ** p < 0.01, *** p < 0.001

6. Discussion and Conclusion
The great transformation towards emission neutrality requires the active involvement of the civil
society. In order to reach civil societies, cities are a crucial link between governments and
individuals. Thus, understanding the possibilities of municipal-norm shaping and leadership by
example on individual behavior, especially in the context of encouraging pro-environmental
behavior becomes necessary.

Our main contribution is to research the effect of providing a reference value of municipal climate
protection activities on individual climate protection activities for a single substitutable activity. We
compare this against a rather well researched behavioral setting that provides a reference value on
climate protection activities by fellow survey participants, and against a setting that provides no
reference value. We define this single substitutable activity as contribution towards a reforestation
project that is being carried out by the city of Mannheim. Participants of our experiment have the
chance to contribute to additional tree planting activities on the project site. Based on the
treatments – Base, Citizen, City – we can elicit the effects of the two different references on the
individual voluntary contributions compared to a control group and against each other. Integrated
in this setting is the novelty of using a climate change activity that does not refer to emissions
mitigation via e.g. purchasing and withdrawing emissions allowances, but instead refers to emission
reduction by supporting a local forest carbon sink. Research on the WTP for mitigation activities,
e.g. Löschel et al. (2018) and Diederich and Goeschl (2018), reports a positive WTP. In line with that,
we find a positive WTP for emission reduction by supporting additional tree planting.
Our main results concern the effect of providing a reference towards municipal climate protection.
Past research has almost exclusively investigated the impact of references on the individual level,
between other individuals or reference groups such as neighborhoods. In this context, references
on behaviors of others have been proven effective to trigger behavioral changes in various contexts
(Schultz et al., 2007; Goldstein et al., 2008; Allcott, 2011; Farrow et al., 2017). However, the effects
of referring to municipal behavior on individual behavior are not yet known. Our results show that
providing a reference value of climate protection activities of fellow citizen has a positive and highly
significant effect on the overall share of positive donors, and a positive but not significant effect
on average contributions. The share of donors increases by 17% compared to providing no
reference value. Against the vast research on social norms and their influence on individual proenvironmental behavior, these results are not surprising and are in line with previous findings.
Surprising are however our results on providing a reference on city climate engagement. Compared
to the Base treatment, we find neither significant effects at the extensive nor intensive margin but
observe a negative trend of fewer donors and lower contribution levels. Taking together the
crowding-in of donors and contribution levels in the Citizen treatment and the small crowding-out
of donors and contribution levels in the City treatment, the Citizen treatment yields significantly
higher results at the extensive and intensive margin. Finally, we find that stated personal traits and
attitudes elicited in an additional survey on socio-economics, climate policies and identification
partially predict pro-environmental behavior well. Real-world traits indicating a pro-environmental
attitude such as engagement in climate activities, demand for stronger environmental regulations,
and green voting behavior also translate into pro-environmental behavior in form of being willing
to become a donor and to make higher contributions. And, in line with previous experimental
studies, we find a relationship between household income and support for climate action.
In sum, our results show that providing a reference value of climate protection activities of fellow
citizen has a positive and highly significant effect on the overall share of positive donors, and a
positive but not significant effect on average contributions. Providing a reference on city climate
engagement has no significant impact at the extensive nor intensive margin. Nonetheless, we
observe a negative trend of fewer donors and lower contribution levels.
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Appendix
A1. Treatment Information
A1.1 Part I – Background Information

A1.2 Part II – The Reference Treatments
A1.2.1 Base Treatment

A1.2.2 Fellows Treatment

A1.2.3 City Treatment

A2. Description of Dependent and Independent Variables
Treatment
Residence in Mannheim
Identification with Mannheim

Newly recruited
City climate policies known

Indicates the treatment [1=base; 2=citizens; 3=city]
Indicates whether participant lives at the time of the
experiment in Mannheim [1=yes, 0=no].
Indicates to what extent participants identifies with her city of
residence [1=No identification, 2=weak identification,
3=average identification, 4=high identification, 5=full
identification].
Indicates whether participant was newly recruited and added to
the database at the time of the experiment [1=yes, 0=no].
Indicates that participant does not know climate policies or
actions of her city [1=

City’s climate engagement

BUGA living quality

Stronger environmental
regulations
Engages in climate activities

Motivated by other climate
activities
Concerned about what others
think
Support good cause without
reward
Careful when dealing with
strangers

In general people can be
trusted
Age
Female
Education

Net income

Vote green party

Indicates whether participant believes that her city engages
sufficiently for climate change [1 = not at all, 2 = only a little, 3
= to some extent, 4 = rather much, and 5 = very much]
Indicates whether participant believes that spaces created by
the BUGA increase the living qualities in cities [1 = not at all, 2
= only a little, 3 = to some extent, 4 = rather much, and 5 =
very much]
Indicates whether participant agrees that city shall initiate
stronger environmental
regulations [1=strongly disagree,
2=disagree, 3=undecided, 4=agree, 5=strongly agree].
Indicates whether participant engage in climate change
activities [1 = not at all, 2 = only a little, 3 = to some extent, 4
= rather much, and 5 = very much]
Indicates whether participant is motivated by climate change
activities of others [1 = not at all, 2 = only a little, 3 = to some
extent, 4 = rather much, and 5 = very much]
Indicates whether participant is concerned about what others
think about herself [1 = not at all, 2 = only a little, 3 = to some
extent, 4 = rather much, and 5 = very much]
Indicates to what extent participant is willing to give to a good
cause without expecting anything in return [scale 1 to 10; 1=
not at all willing, 10= very willing]
Indicates to what extent participant agrees to the statement that
when dealing with strangers, it is better to be careful before you
trust them (NEP9) [1=strongly disagree, 2=disagree,
3=undecided, 4=agree, 5=strongly agree].
Indicates to what extent participant agrees to the statement that
in general, one can trust people (NEP7) [1=strongly disagree,
2=disagree, 3=undecided, 4=agree, 5=strongly agree].
Indicates the age of the participant
Indicates that participant is female [1=female, 0=male]
Indicates the educational attainment of the participant [1
=Haupt-7(Volks-)schulabschluss, 2 =Mittlerer Abschluss,
3=Fachhochschul-/
Hochschulreife,
4=Ausbildung,
5=Fachhochschulabschluss, 6=Bachelor, 7 =Master/Diplom,
8=Promotion]
Indicates the net income of the participant [1 = <500€, 2= 5001.000€, 3= 1.000-1.500€, 4= 1.500-2.000€, 5= 2.000-2.500€,
6= 2.500-3.000€, 7= 3.000-3.500€, 8= >3.500€]
Indicates that participant would vote the green party at the next
election

A3. Sample Characteristics Pooled
Variable
Age
Female
Education
Net income
Vote green party
Residence in Mannheim
Identification with Mannheim
Newly recruited
City climate policies known
City’s climate engagement
Stronger environmental regulations
BUGA living quality
Engages in climate activities
Motivated by other climate activities
Concerned about what others think
Careful when dealing with strangers
In general people can be trusted
Support good cause without reward

Obs
485
482
481
422
492
492
291
492
435
368
399
403
443
433
447
454
454
454

A4. Sample Characteristics by Treatment
Base
Age
Female
Education
Net income
Vote green
Residence in Mannheim
Identification with Mannheim
Newly recruited
City climate policies known
City’s climate engagement
Stronger environmental regulations
BUGA living quality
Engages in climate activities
Motivated by other climate activities
Concerned about what others think
Support good cause without reward
Careful when dealing with strangers
In general people can be trusted

Mean
37.565
.463
5.923
4.528
.388
.543
.533
.232
1.543
2.905
3.792
3.551
2.957
3.36
5.447
3.441
2.989
7.328

Std. Dev.
14.168
.499
2.164
2.165
.488
.499
.5
.422
.499
.854
1.125
1.046
.954
1.067
2.432
1.029
1.002
2.152

Min
18
0
1
1
0
0
0
0
1
1
1
1
1
1
0
1
1
0

Max
88
1
9
8
1
1
1
1
2
5
5
5
5
5
10
5
5
10

N

mean

sd

min

max

165
164
163
143
169
169
93
169
142
123
98
131
147
145
149
150
150
150

36.218
.439
6.11
4.776
.391
.527
.452
.266
1.613
2.911
3.724
3.565
2.98
3.441
5.523
3.327
3.067
7.4

12.226
.498
2.129
2.256
.489
.501
.5
.443
.489
.859
1.299
1.124
.996
1.079
2.393
.986
1.008
2.177

19
0
1
1
0
0
0
0
1
1
1
1
1
1
0
1
1
0

73
1
9
8
1
1
1
1
2
5
5
5
5
5
10
5
5
10

Citizen
Age
Female
Education
Net income
Vote green
Residence in Mannheim
Identification with Mannheim
Newly recruited
City climate policies known
City’s climate engagement
Stronger environmental regulations
BUGA living quality
Engages in climate activities
Motivated by other climate activities
Concerned about what others think
Support good cause without reward
Careful when dealing with strangers
In general people can be trusted
City
Age
Female
Education
Net income
Vote green
Residence in Mannheim
Identification with Mannheim
Newly recruited
City climate policies known
City’s climate engagement
Stronger environmental regulations
BUGA living quality
Engages in climate activities
Motivated by other climate activities
Concerned about what others think
Support good cause without reward
Careful when dealing with strangers
In general people can be trusted

158
159
158
141
160
160
102
160
143
122
147
135
144
141
147
150
150
150

40.032
.459
5.658
4.511
.412
.537
.627
.188
1.559
2.885
3.871
3.6
2.903
3.255
5.265
3.493
2.947
7.213

15.837
.5
2.293
2.186
.494
.5
.486
.392
.498
.795
.974
1.001
.918
1.038
2.368
1.06
1.009
2.119

18
0
1
1
0
0
0
0
1
1
1
1
1
1
0
1
1
1

85
1
9
8
1
1
1
1
2
5
5
5
5
5
10
5
5
10

162
159
160
138
163
163
96
163
150
123
154
137
152
147
151
154
154
154

36.531
.491
5.994
4.29
.362
.564
.51
.239
1.46
2.919
3.76
3.489
2.987
3.381
5.55
3.5
2.955
7.37

14.06
.501
2.054
2.03
.482
.497
.503
.428
.5
.911
1.144
1.015
.949
1.081
2.537
1.037
.992
2.169

18
0
1
1
0
0
0
0
1
1
1
1
1
1
0
1
1
0

88
1
9
8
1
1
1
1
2
5
5
5
5
5
10
5
5
10

