
www.ssoar.info

Channeling environmentalism into climate policy:
an experimental study of Fridays for Future
participants from Germany
Soliev, Ilkhom; Janssen, Marco A.; Theesfeld, Insa; Pritchard, Calvin;
Pirscher, Frauke; Lee, Allen

Veröffentlichungsversion / Published Version
Zeitschriftenartikel / journal article

Empfohlene Zitierung / Suggested Citation:
Soliev, I., Janssen, M. A., Theesfeld, I., Pritchard, C., Pirscher, F., & Lee, A. (2021). Channeling environmentalism
into climate policy: an experimental study of Fridays for Future participants from Germany. Environmental Research
Letters, 16, 1-12. https://doi.org/10.1088/1748-9326/ac30f7

Nutzungsbedingungen:
Dieser Text wird unter einer CC BY Lizenz (Namensnennung) zur
Verfügung gestellt. Nähere Auskünfte zu den CC-Lizenzen finden
Sie hier:
https://creativecommons.org/licenses/by/4.0/deed.de

Terms of use:
This document is made available under a CC BY Licence
(Attribution). For more Information see:
https://creativecommons.org/licenses/by/4.0

Diese Version ist zitierbar unter / This version is citable under:
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-84537-7

http://www.ssoar.info
https://doi.org/10.1088/1748-9326/ac30f7
https://creativecommons.org/licenses/by/4.0/deed.de
https://creativecommons.org/licenses/by/4.0
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-84537-7


LETTER • OPEN ACCESS

Channeling environmentalism into climate policy:
an experimental study of Fridays for Future
participants from Germany
To cite this article: Ilkhom Soliev et al 2021 Environ. Res. Lett. 16 114035

 

View the article online for updates and enhancements.

You may also like
Dynamics of social contagions with
heterogeneous adoption thresholds:
crossover phenomena in phase transition
Wei Wang, Ming Tang, Panpan Shu et al.

-

Transforming the stories we tell about
climate change: from ‘issue’ to ‘action’
Kris De Meyer, Emily Coren, Mark
McCaffrey et al.

-

Psychological and experiential factors
affecting climate change perception:
learnings from a transnational empirical
study and implications for framing climate-
related flood events
Gala Munoz-Carrier, Dana Thomsen and
Gary J Pickering

-

This content was downloaded from IP address 193.175.238.231 on 09/11/2022 at 08:04

https://doi.org/10.1088/1748-9326/ac30f7
/article/10.1088/1367-2630/18/1/013029
/article/10.1088/1367-2630/18/1/013029
/article/10.1088/1367-2630/18/1/013029
/article/10.1088/1748-9326/abcd5a
/article/10.1088/1748-9326/abcd5a
/article/10.1088/2515-7620/ab89f9
/article/10.1088/2515-7620/ab89f9
/article/10.1088/2515-7620/ab89f9
/article/10.1088/2515-7620/ab89f9
/article/10.1088/2515-7620/ab89f9


Environ. Res. Lett. 16 (2021) 114035 https://doi.org/10.1088/1748-9326/ac30f7

OPEN ACCESS

RECEIVED

20 April 2021

REVISED

4 October 2021

ACCEPTED FOR PUBLICATION

19 October 2021

PUBLISHED

2 November 2021

Original content from
this work may be used
under the terms of the
Creative Commons
Attribution 4.0 licence.

Any further distribution
of this work must
maintain attribution to
the author(s) and the title
of the work, journal
citation and DOI.

LETTER

Channeling environmentalism into climate policy: an experimental
study of Fridays for Future participants from Germany
Ilkhom Soliev1,∗, Marco A Janssen2, Insa Theesfeld1, Calvin Pritchard2, Frauke Pirscher1 and Allen Lee2

1 Department of Agricultural, Environmental and Food Policy and Resource Governance, Martin Luther University Halle-Wittenberg,
Von-Seckendorff-Platz 4, Halle (Saale), 06120, Germany

2 Center for Behavior, Institutions and the Environment, Arizona State University, 1031 S. PalmWalk, Tempe, AZ, 85281-2701,
United States of America

∗ Author to whom any correspondence should be addressed.

E-mail: ilkhom.soliev@landw.uni-halle.de and isoliev@daad-alumni.de

Keywords: activism, nudging, framing, benefit sharing, climate action, behavior

Supplementary material for this article is available online

Abstract
This study argues that scholars and policy-makers need to understand environmental activists
better to bridge the gap between growing activism and policy. Conventional wisdom is that
environmental activists generally support stronger climate policies. But there is still little
understanding about diversity of views within activist groups when it comes to specific policies,
and existing studies indicate that their views are not uniform, which can weaken their impact as a
group. Activists might unite to demand change, but not necessarily agree on details of the desired
change. Exploring the differences within the group, this paper focuses on how to nudge those who
already share favorable attitudes towards policies that mitigate climate change. The motivation has
been to see, in presence of general support for stronger environmental policies, whether this
support could be channeled into more specific policies. We first take on a methodological challenge
to construct an index of environmental predisposition. Then drawing from existing
social-behavioral scholarship, we analyze results of an experimental survey with select treatments
previously reported as promising. In November and December 2019, we collected responses from
119 participants at the Fridays for Future demonstrations in Germany. The results indicate that
there are indeed important differences within the group, and nudging effects exist even in this
rather strongly predisposed group, with participants assigned to the experimental group showing
higher levels of support for the introduction of a carbon tax that is traditionally seen as a difficult
policy to gain widespread public support. We find that those who score neither too high nor too
low are more likely to respond to nudging. Yet, the effects vary for general outcomes such as policy
support, behavioral intentions, and environmental citizenship. Overall, the findings show the value
of understanding the heterogeneity of individual views within environmental movements better
and directing interventions in large resource systems such as climate to specific issues and target
groups for accelerating transformations towards sustainability.

1. Introduction

Adoption of policies to boost climate action often
faces resistance. Even when there is a political will
and growing public support it is often difficult to
introduce more environmentally stringent policies
(e.g. Rinscheid andWüstenhagen 2019). A significant
strand of literature emerged in recent years dedicated
to behavioral interventions such as nudging (Sunstein

and Thaler 2003) as an option to generate more
socially and environmentally desirable behavior (e.g.
Cialdini et al 1990, Cialdini 2003). A nudge is gener-
ally understood as a change in choice architecture that
can predictably alter people’s behavior without elim-
inating or significantly changing any options avail-
able to them (Thaler and Sunstein 2009). Nudging
can vary from simple framing, for example when
information highlights benefits of action or losses
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of inaction (Tversky and Kahneman 1981), to cre-
ating and emphasizing various social references, for
example an energy utility presenting monthly bills
showing personal energy use in comparison to the
use of neighbors to trigger energy conservation beha-
vior (Allcott 2011). In the climate domain, most of
such research is rightly focused on climate sceptics
(Bain et al 2012, 2016, Lewandowsky et al 2013),
as facilitating more environmental understanding
and support from the broader public is considered
one of the key ways to generate an adequate social
response to the changing climate (Ostrom 2010, Car-
attini et al 2019a). In contrast, effects from fram-
ing in individuals with stronger environmental pre-
dispositions remain unexplored, as such individu-
als are often seen as a homogeneous and already
‘converted’ group (Landrum and Lull 2017). How-
ever, emerging research on heterogeneity of and gaps
between attitude and behavior (cognitive dissonance)
indicate that the concerns within pro-environmental
groups are often not uniform and donot always trans-
late into pro-environmental behavior, hindering their
broader impact as a group (McDonald et al 2015,
Martiskainen et al 2020, Schrems and Upham 2020).

As an example of individuals with strong envir-
onmental predispositionswe investigatedmembers of
the Fridays for Future3 international climate move-
ment as new, engaged, activists in support of cli-
mate action (e.g. De Moor et al 2021, Fisher and
Nasrin 2021a, 2021b). Although the movement has
considerably expanded both globally and particu-
larly in Germany (Neuber and Gardner 2020) in the
last 2–3 years, there is limited research on the Fri-
days for Future movement. The new generation of
environmental activists are not yet very well under-
stood (Fisher et al 2019, Von Zabern and Tulloch
2020). Of particular relevance for our research is that
the existing studies, although recognize the hetero-
geneity within the group, largely view the Fridays
for Future movement as a group or a phenomenon
on its own. For example, Evensen (2019) questions
the call of the Fridays for Future to listen to sci-
ence and appears to discuss the movement rather as
a single actor. De Moor et al (2021), although ana-
lyze the individual composition of the Fridays for
Future movement, mainly focus on the movement’s
particular differences and similarities in relation to
the past movements. Fisher and Nasrin (2021a) look
into the Fridays for Future as an example of a specific
type of an indirect activism that uses strikes and boy-
cotts as a tactic, and in their other study (Fisher and
Nasrin 2021b) how the youth-led groups in the US
evolved into a coalition led by both youth and adult-
led groups. The study by Martiskainen et al (2020) is
perhaps one of the few exceptions in this regard, as

3 See https://fridaysforfuture.org/ for more information about the
movement.

its explicit aim is to uncover the diversity within the
group, yet they too continue to refer to different types
of individuals within the group with a more general
label of climate protesters. Somewhat similarly, Wal-
lis and Loy (2021), analyzing the diverse drivers of
activism, show that both collective drivers (such as
group identity and peer pressure) and personal norms
(values and beliefs) can explain why individuals join
demonstrations, however, broadly speaking, they also
see the group as active citizens. We take a step fur-
ther and analyze the individuals within the Fridays
for Future movement along the broader continuum
of environmental predisposition, not only in terms of
activism or their participation in strikes, but allow-
ing even non-activist individuals or individuals with
mixed views to be a part of the movement. Thus,
in addition to our interest in understanding nudging
effects, ourmotivation is to better understand the het-
erogeneity in this movement, conventionally viewed
rather as a homogeneous group with a strong envir-
onmental predisposition, and for the first time to
demonstrate the potential impact of such heterogen-
eity on policy support in fine quantitative terms.

Using an experimental survey conducted in Ger-
many in 2019, we studied how demonstration par-
ticipants responded to nudging elements introduced
in the survey in relation to stricter environmental
policies, and particularly on the introduction of a
carbon tax, traditionally seen as a difficult policy
to gain public support (Drews and Van Den Bergh
2015, Hagmann et al 2019, Carattini et al 2019b). In
terms of public support, the reasons for insufficient
policy response can be seen from two perspectives:
first, the current environmental activists still do not
constitute an overwhelming majority strong enough
to influence policy as desired; and second, diversity
within environmental movements might make it dif-
ficult to respond to demands of environmental move-
ments with any single policy. To bridge particularly
the latter gap, drawing from social-behavioral schol-
arship on governance of shared resources (see e.g.
Janssen 2015 for an overview), we designed a survey
with a combination of treatments previously repor-
ted as promising. The purpose is to study how we can
understand the diversity of individual views within
environmental movements better and whether the
general support for stronger environmental policies
within thesemovements could be channeled into sup-
port for more specific policies.

2. Theory and research design

The common understanding in the literature on
nudging for climate action is that individuals’
environmental predisposition—prior environmental
awareness and beliefs, political orientation, and exist-
ing behavioral patterns—is likely to determine to
what extent nudging can succeed (see e.g. review by
Clayton et al 2015). Conceptually, this raises three

2
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questions for our study: (a) how do we understand
environmental predisposition? (b) what do we mean
by nudging, particularly by one that triggers envir-
onmental concern through social references? and (c)
how can we operationalize the impact of nudging
using a survey instrument? The following explains
and conceptualizes our understanding in relation to
these questions.

2.1. Conceptualizing environmental
predisposition, nudging, and outcomes
Various understandings of environmental predis-
position exist in the literature and correspondingly
different methodological instruments are discussed
to measure such predisposition by various authors.
Some typologies for distinguishing environmental
attitudes of individuals include broader concepts such
as environmental worldviews (O’Neill 2009, Clapp
and Dauvergne 2011) and more direct instruments
of environmentally significant behavior (Stern et al
1999, Vaske and Donnelly 1999, Stern 2000, Maibach
et al 2011, Bain et al 2012, Metag et al 2015, Bernauer
and McGrath 2016, Füchslin et al 2018). Gener-
ally, environmental predisposition can be seen as a
long-term pretreatment condition (Druckman and
Leeper 2012), when events prior to treatment—new
information and reference points—contribute to how
respondents react to treatment.

A broadly-applied group of such variables in sur-
vey research focuses on identifying the degree of prior
exposure to the topic by an individual in terms of
knowledge and understanding. This includes aware-
ness about the topic, beliefs about the urgency and
seriousness of the problem, perceived scientific con-
sensus (Maibach et al 2011, Bain et al 2012, Metag
et al 2015, Bernauer and McGrath 2016, Füchslin
et al 2018). Political orientation is another factor,
which plays an important role in how individu-
als filter—accept or reject—information (Wiest et al
2015, Dharshing et al 2017, Landrum and Lull 2017).
What has received relatively little attention in survey-
based climate research is path dependencies from
the existing behavior of individuals that might cre-
ate constraints for them in showing support for a
given climate policy or changing their behavior. For
example, behavioral patterns of individuals in terms
of traveling by air, driving mileage, and using electri-
city from renewable energy sources at their residence
might be a sign of both preferences and limitations
individuals do or do not have, which in turn canmake
them resist change.Wewill use a combination of these
three groups of variables to operationalize environ-
mental predisposition (figure 1).

Nudging in the context of this study is understood
as an information-based treatment designed to alter
individual’s behavior in a predictable way without
diminishing or forbidding any choices available to
a respondent (Thaler and Sunstein 2009). Various
forms of nudging can be distinguished ranging from

simple framing, where a text describes an otherwise
largely equivalent content by emphasizing different
attributes of it (for example, reading about risks of not
taking action versus benefits of taking action before
making a choice) (Tversky and Kahneman 1981), to
more other-regarding nudging (Janssen 2015), where
the order of various attributes can be reorganized to
increase the salience of social references (for example,
prompting a comparison with or a consideration of
others first beforemaking own choices) (Cialdini et al
1990). Here nudging is also assumed to affect cognit-
ive dissonance (McDonald et al 2015), that is, indi-
viduals providing stronger behavioral intentions in
relation to their predisposition as a result of treat-
ment. We will use a set of treatments such as expos-
ure to peer-pressure and authority, as well as what we
term as constructive benefit sharing. The former two
are implemented by letting the respondents consider
(evaluate) others (Schuman and Presser 1981), and
read information about overwhelming scientific con-
sensus (Doran and Zimmerman 2009, Lewandowsky
et al 2013). The latter is operationalized by letting
respondents express their preferences on revenue-
spending options from collected tax before voting
on a tax policy, an exercise expected to encour-
age constructive thinking (Turner and Krauss 1978)
and enable participation in decision making, con-
sidered particularly relevant for democratic societies
(Cardenas et al 2000, Vollan et al 2017).

To understand impact, building on the theory
of environmentally significant behavior (Stern 2000)
and existing survey examples from climate policy
research (e.g. Bain et al 2012, Bernauer and McGrath
2016), we focus on three groups of potential change
in individuals’ behavioral intentions. First is indi-
vidual’s willingness to support stricter policies—non-
activist but improved environmental behavior in
public sphere. Second is individuals’ intentions to
make own behavioral adjustments—private sphere
environmentalism. Third is individual’s intentions to
influence othersmore directly—environmental activ-
ism. Respondents’ intentions to engage in these areas
after the treatment will serve as outcome measures
in our study. Further, since carbon tax is of specific
interest in this research, we treat respondents’ vot-
ing intentions on a carbon tax policy as an additional
single outcome measure.

2.2. Constructing an index of environmental
predisposition
Aparticularmethodological challenge addressed here
is the question how to operationalize and quantify
an individual’s environmental predisposition. Ana-
lysis with a single index will be contrasted to the res-
ults of the effects from individual items.

Using the three groups of variables of envir-
onmental predisposition, we applied confirmatory
factor analysis to construct a single index (e.g.
Bernauer and McGrath 2016). The idea of the new

3
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Figure 1. Experimental research design.

construct is that, we assume each individual has some
degree of environmental predisposition that explains
their answers related to this group of items to some
extent. All items are coded numerically from ‘less’ to
‘more’ environmental predisposition—the more one
is environmentally predisposed the more the person
is expected to give answers at the higher end. It is reas-
onable to expect that the most environmentally pre-
disposed personwould score high on all of these ques-
tions despite the potential personal inconveniences or
external limitations related to some of them, but in
reality, there are still many environmentally predis-
posed people who do not or cannot score high on
all of the items. For example, they might feel forced
to take flights more often than they wish because
there are, or they feel there are, no good alternatives,
but they still actively continue to believe that making
‘more environmental’ choices is the right direction4

(see also McDonald et al 2015). Covariance in the
answers to the selected ten items gives factor load-
ings, according to our assumption, how much ‘envir-
onmental predisposition’ is contributing to each of
the item. Using the obtained factor loadings as coeffi-
cients in regression, we predict a single score for each
person, which is then rescaled to a continuum of 0–1.

4 Cronbach’s alpha—the reliability coefficient of the index—is
slightly below 0.4. The recommendation is above 0.6 which is usu-
ally for very similar items to ensure items measure the same con-
struct, in our case items are not very similar, but theoretically still
relevant.

2.3. Sampling the respondents
We approached participants directly at the demon-
stration in Halle and Leipzig on 29 November
and 6 December 2019 with a group of trained
enumerators—graduate students from the class of
social science methods at the Martin Luther Univer-
sity in Halle, Germany. Most students and staff of the
university live in these two neighboring mid-size cit-
ies in central-easternGermany. To ensure high quality
data collection, we discussed the methods in depth—
including how tominimize bias thatmight come from
enumerators and ran two rounds of simulation in
class with follow-up reflections. One or two enumer-
ators teamed up with a more trained colleague from
the department.

We used a convenience sampling and tried to
improve its representativeness through approxim-
ately dividing the area where the crowd gathered
into a number of sections. Investigators entered the
crowd according to these sections and approached
participants from different age and gender groups
(see Fisher et al 2019 for various strategies of sur-
vey research at the demonstrations and their implica-
tions). The starting point of the demonstrations was
a public square that allowed this strategy relatively
easily. As such, our sample is a purposive conveni-
ence sample, appropriate for testing treatment effects
with an experimental design, but not for estimating
the proportion of citizens in Germany or in any of
the demonstrations who support or oppose climate
policy, for example. Therefore, while our estimated

4
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treatment effects are internally valid, we should be
cautious about external validity. However, research
looking at differences between treatment effects from
convenience and representative samples in survey
research suggests that our treatment effects should be
not too different fromwhat traditional survey recruit-
ment would have produced (Mullinix et al 2015).

The teams had a regular web-link and a QR code
to the online survey (and a phone/tablet if neces-
sary) and asked the demonstration participants to
complete the survey. In this regard, we should note
that our research combined the elements of an in-
person survey with the possibility to complete the
survey online. One implication of using such a tech-
nique was that it allowed combining the advantages
of both methods—respondents could opt for an in-
person survey by answering the questions directly on
a phone/tablet or take the link and the QR code to
the survey and complete it later. Another implication
is that the use of a link and a QR code might have
limited the respondents to those who felt comfort-
able specifically with the use of these and could have
caused bias in self-selection. We have controlled for
such potential bias. Most of the respondents com-
pleted the questionnaire right away, few started the
survey but said they would complete it later. No parti-
cipant declined participation in the survey with refer-
ence to or while introducing the web-link and the QR
code. Further, to understand the effects of complet-
ing the survey without the presence of an investigator
we have also analyzed the effects from the time taken
to complete the survey. We found no effects from the
time taken to complete the survey on three outcome
measures, but we found effects from those who spent
94 min or more (n= 11) on outcome measure envir-
onmental citizenship intentions. We conducted the
analysis both including and excluding these obser-
vations and found no substantial differences in the
results. As the differences pointed towards slightly
stronger effects from treatment when excluding these
respondents and excluding respondents is generally
not recommended to avoid losing valuable inform-
ation, we focus on the more conservative results
that do not exclude these respondents (see supple-
mentary information for additional analysis available
online at stacks.iop.org/ERL/16/114035/mmedia). As
a key element in an experimental research design,
the respondents were randomly assigned to one of
the two groups by an algorithm built-in in the sur-
vey to make sure their membership in the control
or treatment group was fully independent of poten-
tial investigator or respondent-related bias (figure 1).
Statistical tests were performed to understand that the
two groups were not significantly different based on a
number of pre-treatment characteristics, allowing us
to make inferences about the treatment effects.

Further methodological details, including the
survey instrument, links to the data and coding

procedures at the repository of Harvard Dataverse
(Soliev 2021), and detailed results, are provided in the
supplementary information.

3. Results

3.1. Key descriptive statistics: understanding
Fridays for Future participants
The survey participants in the sample (n = 119)
turned out to be mostly young, female, educated,
low-income, and supporters of the Green Party and
Left Party. As a whole the group is indeed strongly
environmentally predisposed based on their sur-
vey answers but there is some noteworthy variation
within the group. We are particularly interested in
those concerning the three proxies for measuring the
environmental predisposition.

First—prior awareness and beliefs about the
topic. Looking at the individual questions, the par-
ticipants in our sample do have overall strong beliefs
about the topic with 111 of them (93.28%) consid-
ering climate change a very serious problem. While
77.31% (n = 92) of respondents considered that
anthropogenic CO2 emissions contributed to the cli-
mate change a lot, a share of 20.17% (n= 24) thought
the CO2 emissions caused all of the global warming.
Yet, there was still some variation within the respond-
ents. For example, 21.01% (n = 25) of respondents
did not think most scientists agreed that the prob-
lemwas urgent and enoughwas known to take action.
Similarly, in terms of the climate awareness, a consid-
erably smaller share reported that they had thought
about the subject a lot (n= 85, 71.3%), read or talked
about it often or very often (n = 97, 81.51%), and
reported to be able to explain the global warming
problem (n= 62, 52.10%).

Second—political orientation. A somewhat strik-
ing finding related to the demographics of the sample
is the complete absence of supporters of the largest
party—CDU/CSU (Christian Democratic Union and
Christian Social Union in Bavaria)—who leads the
current governing coalition with Social Democratic
Party (SDP). This might place our Fridays for Future
participants rather in the opposition to the current
government than as simply demanders of change
in policy. About half of the respondents indicated
(n = 60, 50.42%) their political orientation to be
closest to that of Green Party. This is consistent with
the sharp gains in support of Green Party (22%,
+12.8%) and a comparably large losses in support
of CDU/CSU (27%, −6%) and SPD (14%, −6.5%)
in Germany in the representative opinion polls at
the time of this research (ZDF 2019) compared to
the results of the latest federal elections in 2017
(Bundeswahlleiter 2017).

(n = 25) had more than six trips by air in the
last 3 years, including 7.56% (n = 9) who had more

5
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Table 1. Results of voting on CO2 tax.

Vote on Control group Treatment group Total

CO2 tax Frequency Percent Frequency Percent Frequency Percent

Supports CO2 tax 46 74.19 47 82.46 93 78.15
Opposes CO2 tax 11 17.74 4 7.02 15 12.61
Does not know 5 8.06 6 10.53 11 9.24
Total 62 100.00 57 100.00 119 100.00

Pearson χ2 (2)= 3.1638, p= 0.206 Cramér’s V = 0.1631

than ten trips. About the same share of respond-
ents (19.33%, n = 23%) had no travel by air in
the last 3 years. According to the national statist-
ical reports, in Germany travel by air had been con-
tinuously on the rise until 2020; in 2019 there were
an average of two-three trips by plane per person
in the country (Statista 2020). Similarly, 17.65%
(n = 21) of respondents reported that they drove
6001 km or more, including 6.72% (n = 8) who
drove more than 10 000 km annually. This is much
lower than the national average of 57.90% that drove
10 000 km or more in 2019 (Statista 2021). Finally,
26.05% (n = 31) of participants reported that they
used standard electricity from non-renewable energy
sources at their residence and 15.97% (n = 19) did
not know the source, while 57.98% (n = 69) repor-
ted they used green electricity. The latter is consider-
ably higher than the national average of only 24.4%
of households that used green electricity in 2017
(Storm-Report 2020). Overall, the reported envir-
onmental footprint on these selected indicators are
indeed rather low, as expected for the participants
of Fridays for Future demonstrations, yet the res-
ults showing presence of demonstration participants
with higher environmental footprint are import-
ant, as the data from these participants will serve
as natural reference points in developing the single
index.

3.2. Understanding the nudging effects
Balance statistics show that there is no statistic-
ally significant difference between the two groups
on key demographic variables—gender, age group,
education, political orientation (party), household
income, indicating that our randomization in assign-
ing respondents to one of the groups was successful
(see table S15 in supplementary information).

By using a cross-tabulation and correlational tests
(table 1), the difference in voting intentions for CO2

tax policy between the two groups is not obvious
and statistically not significant. But excluding those
who were uncertain shows noticeable differences for
further exploration. At this point, it is of particu-
lar interest to investigate further whether those who
provided the answer ‘do not know’ had been more

in support or in opposition of carbon tax prior to
the treatment, since both might have been the case
but would have opposite implications. If a respond-
ent had been a priori in favor of carbon tax policy
but answered ‘do not know’, the treatmentmight have
created resistance for that respondent. Alternatively, if
a respondent had been a priori not in favor of carbon
tax policy but answered ‘do not know’, it might be an
indication that the treatment reduced opposition to
carbon tax.

3.2.1. Estimation of treatment effects by individual
items
Table 2 provides the estimated effects from the
treatment and all hypothesized independent vari-
ables. The results show at least four noteworthy
observations related to the effects from the treat-
ment. First, the treatment effects for CO2 tax out-
come are positive and statistically significant (at
p < 0.10 level). Perception of scientific consensus
and Green Party-political orientation being the
other statistically significant predictors (both at
p < 0.01 level), both positively related with the
outcome.

Second, perception of scientific consensus pre-
dicts both outcome variables ‘voting on CO2 tax’
and ‘policy support’, while higher frequency of read-
ing and talking about climate change also predicts
higher levels of support for generally stronger climate
policies.

Third, only those with very strong predisposition,
such as those who think anthropogenic CO2 causes
all global warming, or who read and talk about cli-
mate change very often, and those who have low levels
of driving mileage annually (up to 3000 km) pre-
dict the environmentally significant behavioral inten-
tions (p < 0.10, p < 0.10, and p < 0.05 respectively).
The latter is not surprising as one of the items con-
structing this outcome measure specifically focuses
on whether the respondent intends to buy a car with
less ormore environmental impact or not to buy a car
at all.

Fourth, the treatment effects were positive and
statistically significant (at p < 0.05 level) for the out-
come variable ‘environmental citizenship’. One could

6
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Table 2. Estimations from regressions models (ordinal probit model for CO2 tax policy, OLS for the three aggregate outcome variables,
N = 119, ∗∗∗ indicate p < 0.01, ∗∗p < 0.05, ∗p < 0.10).

Voting on Policy Behavioral Environmental
Variables CO2 tax support intentions citizenship

Treatment 0.5524∗ −0.0250 −0.0436 0.0844∗∗

Belief level
about climate
change

Believes anthropogenic CO2

(a) contributes to global warming
not at all or a little or not
sure

(b) contributes to global warming
a lot

1.2737 −0.0327 0.1472 0.1160∗

(c) causes all global warming 1.0310 −0.0079 0.1697∗ 0.0889
Believes that there is
(a) mixed or no scientific consensus

about climate change or not
sure

(b) scientific consensus about
climate change

1.3684∗∗∗ 0.2026∗∗∗ 0.1019 0.0678

Believes climate change is
(a) somewhat serious or not too

serious or not a problem or not
sure

(b) very serious problem 0.4257 0.0056 −0.0624 −0.0253
Climate
awareness

Thought about climate change
(a) not at all or a little or some
(b) a lot 0.0038 0.0055 0.0496 0.1198∗∗∗

Reads and talks about climate change
(a) never or rarely or sometimes
(b) often −0.2625 0.1323∗∗ 0.0621 0.1299∗∗∗

(c) very often −0.4063 0.1330∗ 0.1241∗ 0.1353∗∗∗

Can explain climate change
(a) believes cannot or only to some

extent
(b) believes able to explain −0.4818 −0.0120 0.0016 0.0713∗

Party ‘Green Party’-political orientation
(a) supports not Green Party
(b) supports Green Party 0.9171∗∗∗ −0.0268 0.0170 0.0193

Reported
footprint

Frequency of flights in the last 3 years
(a) more than 10 trips
(b) 7–10 trips 1.0030 0.0112 0.0534 −0.0562
(c) 3–6 trips 0.5921 0.0460 0.0394 0.0037
(d) 1 or 2 trips 0.8519 0.0322 0.0976 −0.0188
(e) no trips 0.9097 0.0455 0.1258 0.0900
Annual mileage driven by car on
average
(a) 10 000 km or more
(b) up to 10 000 km −0.8761 −0.0832 0.1225 −0.1240
(c) up to 6000 km 0.0373 0.0587 0.0959 −0.1062
(d) up to 3000 km 0.4777 0.0685 0.1880∗∗ 0.0031
(e) up to 1000 km −0.2906 0.0164 0.2819∗∗∗ −0.2344
(f) up to 500 km 0.0141 0.0481 0.1631∗∗ 0.0314
(g) 0 km −0.0259 0.0659 0.2052∗∗ 0.1098
Source of electricity used at residence
(a) non-renewable energy
(b) does not know whether renewable 0.3116 0.0030 0.0274 0.0907∗

(c) renewable energy 0.0713 0.0688 0.0856 0.1207∗∗∗

Wald χ 2(11) (Prob > χ 2) 35.4500∗∗

AIC 174.2775
BIC 240.9765
Constant 0.4727∗∗ 0.0585 0.0882
R2 0.2519∗ 0.2637∗∗ 0.5178∗∗∗

7



Environ. Res. Lett. 16 (2021) 114035 I Soliev et al

Table 3. Estimation results using an index of environmental predisposition (N = 119, ∗∗∗ indicate p < 0.01, ∗∗ p < 0.05, ∗ p < 0.10).

Variables Voting on CO2 tax Policy support Behavioral intentions Environmental citizenship

Treatment 4.7993∗∗∗ −0.1424 −0.1114 0.3505
Predisposition 3.6926∗∗∗ 0.2275 0.2948∗ 0.7024∗∗∗

Interaction of
treatment and
predisposition

−6.1530∗∗∗ 0.1707 0.1241 −0.3814

Wald χ 2(3)
(Prob > χ 2)

12.5200∗∗∗

AIC 156.0798
BIC 169.9754
Constant 0.6430∗∗∗ 0.4155∗∗∗ 0.0496
R2 0.0065 0.0760 0.1914

Figure 2. Conditional marginal effects of treatment with 95% confidence intervals by respondents’ index of environmental
predisposition.

argue that the nature of the treatments was con-
sistent with citizenship—evaluating others, raising
awareness about scientific consensus, and exercising
voting rights before adopting a policy, and therefore
not surprising they could increase the sense of citizen-
ship. It is however interesting that these effects can
be observed in a group that already exercises envir-
onmental citizenship by joining a climate demonstra-
tion. In addition, those who had thought about cli-
mate change a lot (p < 0.01), who read and talk about
climate change often or very often (both p < 0.01),
believe they can explain climate change (p < 0.10),
and those who already use electricity from renew-
able energy sources at their residence (p < 0.01)
predicted the stronger intentions for environmental
citizenship, too. Stronger awareness about the issue
and already action taken on their end—consciously
using electricity from renewable energy sources at
their residence—seem to be indicative of stronger
citizenship.

3.2.2. Treatment effects by a single index of
predisposition
The results from the estimation of the treatment
effects by the index of environmental predisposition
are presented in table 35.

The treatment effects can be observed only for the
vote on CO2 tax. Further, the predicted conditional
marginal effects of the treatment were simulated for
environmental predisposition from 0 to 1 at a 0.01
step (figure 2).

In the estimations, the interval of the predis-
position index between 0.31 and 0.67 stands out
(figure 2). The treatment effect is statistically signi-
ficant for all three responses only for this interval

5 Questions on political orientation and environmental footprint
were asked after the treatment, and therefore were first tested for
possible treatment effects. As no treatment effects were revealed,
we assume respondents answered these questions unaffected by the
order of the survey questions.
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(n= 39). According to the given model specifications
and these results, respondents are more likely to sup-
port the carbon tax policy and less likely to oppose or
give an uncertain answer as a result of being exposed
to the package of treatments in this specific interval of
environmental predisposition.

4. Discussion and conclusions

Despite the growing environmental movements such
as Fridays for Future and sharply increasing support
for Green Party in Germany, it is still difficult to
introduce more stringent climate policies. Framing
of climate policies has recently attracted some atten-
tion in scholarly (e.g. Andor et al 2018, Leipprand
and Flachsland 2018, Dehler-Holland et al 2021) and
public debate (e.g. Appun et al 2019) but the focus
largely remains on energy industry (coal, renew-
ables) and general public or opposing groups. Until
now there has been no direct evidence for channel-
ing the environmentalism into tangible policies to
inform the ongoing debates, emerging studies with
media analysis stressing the need to understand such
groups better (Von Zabern and Tulloch 2020). In
addition, the current debates on climate policy fram-
ing in Germany focus more on identifying fram-
ings in discourse and less on their potential for
generating necessary mind-shifts for desired social-
environmental outcomes (Göpel 2016). The research
reported here aimed at filling this gap.

The results of the survey from 119 participants
of Fridays for Future demonstrations in Germany
related to the voting intentions on carbon tax indic-
ate that the nudging on aggregate as designed in this
study appears to be effective even in individuals with
a strong predisposition, expected from participants
of Fridays for Future demonstrations. However, the
results also indicate that it might be more effective
if nudging focuses on a specific issue and not as a
blanket measure to boost more general environment-
ally significant behavior, keeping in mind the hypo-
thetical bias from survey research as what we meas-
ure is behavioral intentions and not actual behavior.
Results indicate that the effects fromnudging are vari-
able when analyzed with aggregate outcomemeasures
such as (general) policy support, individual behavi-
oral intentions, and environmental citizenship (Stern
2000). As climate action is a very broad concept, it
seems reasonable that nudging should be tailored to
specific issues such as a carbon tax, while not dis-
regarding the importance of more general framing in
scholarly, political, and media discourse for shaping
the societal debate (e.g. Evensen 2019, Bergquist et al
2020).

A further important contribution of this research
is the operationalization of a single index of envir-
onmental predisposition. It is illuminating that there
is a specific level of environmental predisposition

where treatment is likely to nudge respondents to vote
more in support of the tax policy and less against
it. This is in line with the literature that highlights
the importance of those who are less polarized (e.g.
Arcuri et al 2008) or those who score neither too high
nor too low in their confidence levels towards various
issues, as they are the ones likely to respond to treat-
ments as theorized. These estimations should obvi-
ously be treated as an orientation and for explorat-
ory purposes rather than as exact thresholds. Stud-
ies with larger and probabilistic samples are necessary
to test robustness of these findings. While arranging
a simple (probabilistic) randomization is unlikely in
demonstrations, a systematic randomization should
be considered for improving representativeness of the
samples in the future (Fisher et al 2019). Our survey
still showed a good level of within-group variation
and the findings of the experiment could be compared
to undecided or so-called swing voters in elections,
who tend to make decisions less affected by their pre-
disposition. These findings are a substantial advant-
age of using a single index compared to the one with
individual analysis ofmultiple items (table 2). The use
of this single index reveals heterogeneity within tar-
get audiences in fine margins. This way the analysis
contributes to studies on audience segmentation (e.g.
Maibach et al 2011) and typology of protesters (Mar-
tiskainen et al 2020) and demonstrates how thosewho
score neither too high nor too low on the continuum
of environmental predisposition are more likely to
respond to treatment. This brings forward the power
of undecided who might be more open to being con-
vinced as the potentially decisive segment of audience
for climate policies, even in groups with general sup-
port for climate action.

These findings are in line with the recent call for
studies in behavioral science that can capture hetero-
geneity of context and populations (Bryan et al 2021).
As discussed earlier, while a number of studies have
helped to put the Fridays for Future movement in
the broader political and social movements context
(e.g. Evensen 2019, DeMoor et al 2021, Martiskainen
et al 2020, Fisher and Nasrin 2021a, 2021b, Wallis
and Loy 2021), our study helps to understand further
how heterogeneity within a segment of such a group
can be studied and how heterogeneity can interact
with potential interventions aimed at boosting sup-
port for specific policies. Our research presents the
first experimental evidence with the participants of
the Fridays for Future demonstrations showing an
example of how to take such heterogeneity seriously.
First, the results show in what specific ways interven-
tion effects can be context and population dependent.
Second, they show how the design of interventions, in
this case, of the survey instrument, plays an important
role that can influence the outcomes.

Overall, the study demonstrates that scholars
and policy-makers need to understand those with
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stronger environmental predisposition compared
to the general public better and not simply treat
them as a converted group or even assume that
supporting the activists would suffice (Hagedorn
et al 2019). Findings from such studies also uncover
broader issues related to the link between envir-
onmentalism, general public, and policy. With
well-tailored nudging the growing environmental
movements can accelerate transformations towards
sustainability.
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