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A B S T R A C T

Despite increasing concerns about climate change, many people struggle to translate their pro-environmental
values into action. Here, we explore the origins of this value-action gap focusing on the role of behavioral
barriers that are characteristic for many environmentally relevant decisions. Using incentivized online laboratory
and vignette experiments, we find that individuals are less likely to behave in accordance with their environ-
mental values if they are not immediately affected by the consequences of their actions, if the impacts of their
actions are uncertain, and if they contribute only marginally to the outcome. The behavioral barriers also exert
an indirect effect on environmental behavior by undermining reciprocity and positive peer effects. The value-
action gaps are correlated across the different experimental settings with men and younger participants
showing a particularly large gap. These insights are important for climate communication and education,
highlighting the important role of the perceived relevance and potential consequences of personal behaviors in
collective action.

1. Introduction

To mitigate the impacts of anthropogenic climate change on natural
and human systems, a rapid reduction of greenhouse gas emissions is
urgently needed (IPCC, 2022; Schleussner et al., 2016). In a recent poll
by the Pew Research Center (2022), 75% of respondents across 19
countries globally named climate change as a major threat. Apart from
engaging in national and international mitigation efforts, personal ac-
tions and a shift towards more sustainable behaviors and lifestyles play a
vital role in curbing global warming and achieving the ecological tran-
sition (Creutzig et al., 2018; Mundaca et al., 2019; Swim et al., 2011).

Although an increasing number of people worldwide are concerned
about climate change and share pro-environmental values, sustainable
consumption and living patterns are adopted only very slowly (Hedlund-
de Witt, 2012). As a result, global emissions continue to grow and have
now rebounded to the levels prior to the Covid-19 pandemic (Jackson
et al., 2022). The divide between concerns and values on one side and

actions on the other, commonly referred to as value-action gap (Koll-
muss and Agyeman, 2002; Poortinga et al., 2004), has been documented
in several areas, including consumption (Nguyen et al., 2019; Peattie,
2010; Wang, 2017; Young et al., 2010), energy use (Momsen and Stoerk,
2014), dietary choices (Gifford and Chen, 2017; Haider et al., 2019;
Vermeir and Verbeke, 2006), transportation (Anable et al., 2006; Haider
et al., 2019), and investment decisions (Paetzold and Busch, 2014; Wins
and Zwergel, 2016). In addition, value-action gaps have been identified
in a wide range of non-environmental behaviors, such as physical ac-
tivity, gambling, voting, or smoking (Sheeran, 2002).

Here, we examine some of the root causes of the value-action gap by
studying behavioral barriers to pro-environmental decision-making
using an innovative integration of an online laboratory and vignette
experiment. While structural and economic barriers, such as the un-
availability of affordable and accessible green alternatives, have been
shown to be highly relevant (Diekmann and Preisendörfer, 2003; Farjam
et al., 2019; Steg and Vlek, 2009), also psychological and behavioral
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factors related to the decision-making contexts and the processing of
information can represent important behavioral constraints. These fac-
tors may increase the psychological distance between a person’s de-
cisions and their outcomes, making it more challenging for individuals
to align their actions with their pro-environmental values (Brügger
et al., 2015; McDonald et al., 2015; Schuldt et al., 2018; Spence et al.,
2012).

We test for the role of three behavioral barriers in the two experi-
ments, the first one representing a stylized and controlled laboratory
setting (n = 800) and the second one a realistic setting (n = 658). In
different treatment conditions, we vary (1) the extent to which partici-
pants’ actions affect them personally versus others (immediacy treat-
ment), (2) the probability with which these actions can have an impact
(uncertainty treatment), and (3) the (perceived) importance of the in-
dividual actions for the overall outcome (marginality treatment).

All of these potential barriers are characteristic for many environ-
mentally relevant behaviors and their consequences, which are often not
immediately observable and do not have a direct effect on the individ-
ual, come with a high level of uncertainty, and depend not only on one
person but on the decisions of many (Gifford, 2011). By raising the
abstractness and complexity of the social dilemma underlying climate
change (Van Lange et al., 2018; Van Lange and Rand, 2022), these
barriers can thus provide an explanation for why in certain contexts
humans do not act in a way corresponding to their own environmental
values (Dawes, 1980; Koletsou and Mancy, 2011; Kollock, 1998; Newell
et al., 2014; Weber et al., 2004).

In the laboratory setting, we employ collective-risk social dilemma
games (Barrett and Dannenberg, 2012; Dannenberg et al., 2015; Hauser
et al., 2014; Milinski et al., 2008; Szekely et al., 2021; Tavoni et al.,
2011), which confront participants with a conflict between individual
short-term interests and the risk of collective damage due to climatic
change. Participants play in groups and can contribute to climate change
protection as a collective good. Climate change can only be prevented if
contributions exceed a certain climate protection threshold. While
passing the threshold is beneficial for all, participants may decide to free
ride on the contributions of others and behave in an environmentally
unfriendly way (Bicchieri, 2006; Cialdini et al., 1990).

To study the role of the barriers in a realistic vignette experiment,
participants were invited to a second follow-up online study after two
months. In this experiment, the participants were shown 12 randomly
varied descriptions of environmental protection projects (Atzmüller and
Steiner, 2010;). They were informed that they could donate a certain
amount of a monetary endowment to these projects, knowing that at the
end of the experiment one of the presented projects would be randomly
selected to receive the individual donation (Wyss et al., 2022).

The behavioral barriers were implemented in different ways in the
laboratory and vignette setting. In the laboratory context, the imme-
diacy barrier was varied by having the consequences of not reaching the
climate protection threshold either directly affect the participant’s
group or another group. In the vignette setting, the environmental
projects benefited either the participant’s country directly or another
country. To implement the uncertainty treatment in the laboratory, we
experimentally varied the probability (100% vs 70%) with which a
participant’s contributions were effective in protecting the collective
good reflecting the experienced uncertainty of making an impact with
one’s pro-environmental actions. In the vignette study, the descriptions
of the environmental projects were changed to suggest differential
chances of success of the environmental projects. Finally, the margin-
ality of one’s decisions was varied by changing the size of the groups in
the laboratory setting (three vs six players) with the perceived impor-
tance of one’s decisions being lower in larger groups. In the vignette
setting, the descriptions were changed to suggest different marginal
impacts of one’s contributions on the success of the environmental
projects.

To determine the value-action gap, we compare participant’s actual
behavior with their answers to normative questions of how much one

ought to contribute to the collective-risk social dilemma game or how
much one ought to donate to an environmental project, respectively
(Bicchieri, 2006; Cialdini et al., 1990). Participants were asked to reveal
their values in the laboratory and vignette settings prior to the start of
the actual experiments using a neutral framing comparable to our
baseline treatments. Decisions in both the laboratory and vignette
experimental study had real consequences for the participants as well as
for other participants in the interactive game or an actual environmental
protection organization who received all donations made by the
participants.

Our study makes three contributions to the literature. First, we
provide experimental evidence on the value-action gap complementing
the rich survey-based literature which has largely relied on self-reported
behaviors and hypothetical scenarios (Blake, 1999; Kollmuss and
Agyeman, 2002; Peattie, 2010). Also, by explicitly measuring and
examining the difference between values and actually realized actions,
we complement studies that focus primarily on behavioral outcomes (e.
g., in form of pro-environmental behaviors or contributions to collective
goods). Second, while previous experimental studies have typically
considered the role of the different barriers in isolation, e.g. by varying
the group size in social dilemma games (Barcelo and Capraro, 2015;
Isaac and Walker, 1988), we simultaneously test for the impact of all
three barriers and study accumulation effects of increasing barriers on
behaviors and the emergence of the value-action gap (Dawes, 1980;
Koletsou and Mancy, 2011; Kollock, 1998; Newell et al., 2014; Weber
et al., 2004). Moreover, our design allows us to investigate the role of
peer influences and reciprocity under conditions with more or less
behavioral barriers. Third, we combine laboratory and vignette experi-
mental methods to account for concerns about the external validity of
our experimental findings (Levitt and List, 2007). Our integrated
approach sheds light on the drivers of environmental behaviors and
value-action gaps from two complementary vantage points, ultimately
increasing the robustness and validity of our findings.

2. Theoretical framework and previous literature

An individual’s environmental behavior is influenced by a number of
psychological (internal) and structural (external) determinants (Fig. 1).
Internal factors, such as values, preferences and beliefs, and external
factors, such as social and cultural influences or the economic condi-
tions, can shape a person’s awareness and concerns about environ-
mental issues (Bamberg and Möser, 2007; Inglehart, 1995; Steg et al.,
2014).

Normative values are an important factor preceding and affecting
pro-environmental behaviors (Hitlin and Piliavin, 2004; Stern, 2000).
They can be defined as “desirable goals that transcend situations and serve
as guiding principles in people’s lives in general”, shaping perceptions of
what is considered good and fair in different contexts (Steg, 2016, p.
279). Whether and to what extent values translate into behavioral in-
tentions and ultimately environmental behaviors depends on the
perceived efficacy, costs, and consequences of the behavior (Ajzen,
2002; Kaiser et al., 1999; Miller et al., 2022; Tabernero and Hernández,
2010).

The behavioral barriers examined in this study shape these medi-
ating processes and perceptions by influencing whether a behavior has
direct and immediate consequences for a person, how effective the
behavior is perceived, and howmarginal the individual’s contribution to
the consequences is. All of these can discourage acting in a pro-
environmental way and increase the psychological distance between
one’s decisions and their potential impacts (Brügger et al., 2015;
McDonald et al., 2015; Schuldt et al., 2018; Spence et al., 2012). Despite
being environmentally concerned and conscious, many people may
therefore not adopt pro-environmental behaviors, constituting a gap
between their values and actions (Blake, 1999; Kollmuss and Agyeman,
2002).

The immediacy barrier can be conceptually understood in two
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different ways: (i) intra-personal immediacy, which refers to whether
consequences of an action impact an individual’s well-being immedi-
ately in the present or in the future (Jacquet et al., 2013; Tiezzi and Xiao,
2016); and (ii) inter-personal or inter-generational immediacy, which
refers to whether consequences affect one’s own well-being or that of
others, either in the present or in the future (Jacquet et al., 2013; Miller
et al., 2022; Van Lange et al., 2018). This study specifically focuses on
the latter form of immediacy, investigating whether individuals alter
their behavior if they are not personally affected by potential negative
consequences of their actions. If a behavior does not result in adverse
consequences for a person, but affects spatially distant regions, other
social groups, or future generations, then this can represent an incentive
to not act in a pro-environmental way and increase the spatial, social,
and temporal psychological distance (Jones and Rachlin, 2009; Spence
et al., 2012).

Also, the uncertainty surrounding the effectiveness and conse-
quences of one’s decisions can widen the perceived gap between be-
haviors and outcomes (Spence et al., 2012). With regards to climate
change, three types of uncertainty can influence people’s willingness to
take action: (i) Uncertainty about whether and when climate change will
lead to damages; (ii) uncertainty about the magnitude of the potential
damages; and (iii) uncertainty about the effectiveness of one’s actions in
mitigating these damages. Studies have shown that the first two forms of
uncertainty about the potential occurrence and magnitude of damages
can reduce the willingness to take pro-environmental action and be
harmful for cooperation (Barrett and Dannenberg, 2012; Milinski et al.,
2008). Also, uncertainty regarding critical thresholds and tipping points
beyond which damages may occur can result in reduced contributions in
collective risk games (Dannenberg et al., 2015). In this study, we focus
on the third form of uncertainty related to the efficacy of one’s actions in
preventing negative consequences, which has received less attention in
the previous literature. A recent meta-analysis on household-level
climate change adaptation has shown that the perceived outcome effi-
cacy of adaptive behaviors is strongly associated with the adoption of
such behaviors (van Valkengoed and Steg, 2019). If people are uncertain
about the effectiveness of their actions, then this can lead to an

underestimation of potential impacts and discourage taking actions
(Nielsen et al., 2021; Wynes and Nicholas, 2017).

Finally, greater marginality can likewise lead to a lower perceived
efficacy of behaviors as well as the diffusion of responsibility, and thus
counteract environmental behavior. In social dilemmas, specifically the
collective-risk social dilemma, the marginal effect of individual contri-
butions decreases with increasing number of participants (Powers et al.,
2021). Thus, in larger groups, the (perceived) marginality of each
contribution is higher than in smaller groups, which can in turn reduce
the belief that pro-environmental behaviors matter (Isaac and Walker,
1988; Van Lange et al., 2018). As individuals perceive their own
contribution as less pivotal for the overall outcome, they may react with
reduced personal engagement and may fail to do their part in reaching a
cooperative outcome (Barcelo and Capraro, 2015; Weimann et al.,
2022).

The behavioral barriers related to immediacy, uncertainty, and
marginality are characteristic for many environmental behaviors,
especially with respect to climate change (Gifford, 2011). The negative
consequences of changing climatic conditions are often not experienced
directly by those who have contributed the most to them. For many,
climate change is an abstract and complex phenomenon that is associ-
ated with high levels of uncertainty. Furthermore, grasping the impact
of one’s actions is challenging, given that they appear marginal when
viewed against the global scale of the challenge.

3. Methods

This study combines an online laboratory experiment studying
environmental behavior in the collective-risk social dilemma game (n =

800) and a vignette experiment validating measures in a realistic deci-
sion scenario (n = 658). While the laboratory experiment identifies the
causal effects of the three behavioral barriers under stylized and
controlled conditions, the vignette experiment analyzes the effects in a
realistic environmental decision context.

Fig. 1. Conceptual model of the determinants of pro-environmental behaviors and the role of behavioral barriers. Behaviors are determined by internal, psycho-
logical (left panel) and external, structural (right panel) determinants, which shape a person’s environmental concerns and consciousness (blue ellipse). The center of
the graph illustrates mediating processes that are influenced by the different determinants and shape environmental decision-making. Related to these, the textbox at
the bottom highlights the relevance of the behavioral barriers examined in this study. The conceptual figure was adapted from Blake (1999), Clayton et al. (2015),
and Kollmuss and Agyeman (2002). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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3.1. Participants and procedures

Participants for the experiments were recruited using the crowd-
sourcing platform Prolific.co, which was specifically designed for sci-
entific data collection purposes (Palan and Schitter, 2018). The
experiments were programmed using the experimental platform Lioness
(Giamattei et al., 2020). The data collection for the laboratory study was
organized in 23 sessions from 4th of December 2020 to 28th of February
2021. Only residents of the United Kingdom (UK) or the United States
(US), who were above 18 years at the time of the study, were eligible to
participate. In total, 800 participants completed the online laboratory
study and filled in an attached questionnaire. Although not represen-
tative, Prolific provides a more diverse and heterogeneous sample than
most laboratory studies with participants coming from a wide array of
socioeconomic backgrounds (Supplementary Material Section 1, Sup-
plementary Tables S1, S2, and S3).

Before the start of the laboratory experiments, all eligible partici-
pants saw a short introductory text on Prolific informing them about the
interactive nature and expected duration of the study. Furthermore,
participants learned about the payment structure of the experiments.
They received a fixed payment of £2.50 and a bonus payment depending
on their own decisions and the decisions of other participants. Those
who registered for the study received a link to the experiment with
further instructions. In particular, they were informed that their
participation was fully anonymous, implying that other participants
were not able to link their behavior in the interactive game to their
personal identities. At this stage, all participants provided informed
consent. To qualify for the study, participants had to answer seven
control questions in order to ensure that all participants correctly un-
derstood the experimental instructions (Supplementary Material Section
2).

Each participant in the experiment was equipped with an endow-
ment which they could contribute to climate protection efforts and
interacted with other participants in groups over ten rounds. At the start,
the participants received full information about the size of their group,
their endowment, and the climate protection threshold, i.e., the total
sum of contributions needed to be reached to prevent dangerous climate
change. After each period, the participants were informed about their
contribution and whether their contribution was added to the climate
account or not (in the high uncertainty treatments), about the total
contributions in their group, about the points missing to reach the
threshold, and about the points left in their endowment.

All participants were paid for their participation depending on the
outcome of the game. In total, the final payments received by the par-
ticipants ranged from £2.50 to £8.88 with an average payment of £5.26
(SD= £1.38). Participants took on average 33 min to complete the entire
interactive study. At the end of the study, participants filled in a ques-
tionnaire assessing their sociodemographic characteristics, their envi-
ronmental attitudes and stated behaviors, as well as their time, risk, and
social preferences (Falk et al., 2022).

Two months after completion of the laboratory experiment, partici-
pants were invited to participate in the second vignette experiment
(Supplementary Material Section 3). Of the 800 initial participants, 658
also took part in the vignette study. Again, respondents were first
informed about the nature of the study and gave their informed consent
to participate (Supplementary Material Section 4). The average time to
complete the second study was 24 min and participants earned on
average £2.25.

3.2. Laboratory experiment: the collective-risk social dilemma

The laboratory experiment was characterized by two features: First,
the participants interacted directly with other participants, and second,
all decisions in the game had real consequences in terms of possible
financial gains or losses for both the participants themselves and their
fellow participants. While responses in surveys typically remain without

real-world consequences for participants, actions in our experiments
were associated with actual payoffs.

At the beginning of the interactive laboratory experiment, partici-
pants were randomly sorted into groups and endowed with 40 tokens
which they could contribute to reaching an exogenously imposed
climate protection threshold (Milinski et al., 2008). The tokens had a
real monetary value and were translated into £ at the end of the
experiment at an exchange rate of 8 tokens for £1. We use tokens instead
of real money in the laboratory setting as they allow creating a psy-
chological distance from real-world financial consequences and to ab-
stract from absolute monetary values, while still providing a basis for a
clear incentive structure. This can help participants focus on the de-
cisions within the experimental setting rather than external financial
implications.

The game was played for ten rounds keeping the groups of partici-
pants constant. In each of the ten rounds, participants could decide to
contribute either 0, 1, 2, 3, or 4 tokens from their endowment to a
climate account. Those tokens that were not invested into climate pro-
tection in a round could not be contributed to the climate account at a
later stage. With this feature we mimic in a stylized way that insufficient
environmental protection today may result in irreversible consequences
in the future that cannot be mitigated or reversed, even with substantial
efforts or investments.

At the end of the game, the remaining token endowment was paid out
to the participants if their total contributions to the climate account
exceeded a pre-specified threshold amount, representing the climate
protection target. If the group failed to reach the exogenous threshold, the
tokens left in the personal endowment of the participants were destroyed
with a 90% probability. While contributing to the collective good was
socially beneficial, it came at a cost for the participants in the form of
foregone earnings, reflecting efforts an individual has to undertake to
protect the environment. The climate protection threshold was varied
depending on the treatment conditions (Table 1). Importantly, in all
treatments, the threshold was adjusted such that if all players on average
invested half of their endowment, that is, 2 of 4 tokens per period, the
threshold would be reached. The objective difficulty of reaching the
threshold was thus kept identical across all treatment conditions.

Before the first period of the collective-risk social dilemma, the
participants had to indicate how much they think participants should
contribute to the climate account every round to measure participants’
normative values. Here, we used the baseline condition without barriers
(No Uncertainty, High Immediacy, Low Marginality). To measure par-
ticipants’ actual behavior, we calculated their contributions to the
climate account in the ten periods. The difference between the two is
conceptualized as the value-action gap, with positive values indicating
that participants’ stated values were above their actual contributions.

Because social norms might prescribe pro-environmental behavior,
environmentally harmful forms of action are often perceived as nega-
tive. To counteract this effect, decisions in the studies were deliberately
presented in a neutral and standardized manner, and behaviors were not
given labels with negative or positive connotations. Neither the exper-
imenter nor the participants were informed about the background and
personal characteristics of the participants who remained anonymous
throughout the interactive game and the vignette study.

While the neutral framing aimed to minimize external biases and in-
fluences on decision-making processes, it comes at the expense of a
reduced real-world applicability by abstracting away from the social and
moral complexities that typically influence behavior. However, the goal of
our research is not to explain differences in values and behaviors between
different contexts, but to test for the relevance of the three behavioral
barriers within each experimental setting in an internally valid way. By
combining and comparing insights from different settings, we aim to
identify underlying patterns and principles that are consistent across
contexts, thereby enhancing the generalizability of our findings and
contributing to a broader understanding of how the behavioral barriers
operate.
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3.3. Treatment conditions in the laboratory experiment

In the laboratory experiment, the three behavioral barriers were
varied in a 2 × 2 × 3 factorial design between subjects resulting in 12
treatments (Table 1). The different treatments were implemented in the
following way:

(1) Marginality: In the Low Marginality treatment participants
played in groups of 3 participants, whereas in the High Margin-
ality treatment they played in groups of 6 participants. Increasing
the number of participants reduced the perceived importance of
each persons’ contribution. As described above, the climate
protection threshold was varied to reflect the changes in the
group size keeping the objective difficulty of reaching the
threshold identical over the treatment conditions.

(2) Uncertainty: In the No Uncertainty treatment, participants’ con-
tributions were added to the climate account with certainty
(100% probability). In the High Uncertainty treatments, contri-
butions were added to the climate account only with a probability
of 70% mirroring a reduced perceived effectiveness of one’s ac-
tions in reaching a desired outcome. Again, the climate protection
threshold was varied to reflect this change in the likelihood of
making a meaningful contribution keeping the objective diffi-
culty of reaching the threshold identical over the treatment
conditions.

(3) Immediacy: In the Low Immediacy treatment, groups were not
directly affected by missing the exogenous threshold. Instead,
their failure to reach the climate target affected another
randomly selected group, which lost their personal endowments
with a probability of 90% (Dependency Treatment). These
dependent groups did not only need to reach their own threshold
to avoid climate change but were also dependent on the success of
the other randomly selected group from the low immediacy
treatment. The High Immediacy treatment reflected the baseline
condition where groups were independent of other groups and

responsible for reaching their own threshold to avert climate
change.

3.4. Vignette experiment: donations for charity

In the vignette study, which took place two months after the labo-
ratory experiment, participants were shown vignette descriptions of 12
environmental forest protection and reforestation projects in random
order (Atzmüller and Steiner, 2010). For each vignette, they could
decide how much of £1 they wanted to invest in the project. The in-
vestments determined the likelihood that a donation of £1 was made to
the environmental project on behalf of the participant (Becker et al.,
1964).

For each additional 10 Pence invested in a project, the probability of
a £1 donation increased by 10%. For example, if a participant invested
£1 in a project, a donation of £1 was certain to be made (100% proba-
bility); if £0.5 were invested, a donation of £1 was made with 50%
probability; and if nothing was invested (£0), no donation was made (0%
probability). Having participants’ investments influence the likelihood
that a project is selected for funding is a commonly used, incentive-
compatible strategy to assess a person’s willingness to pay or donate
(Becker et al., 1964; Schmidt and Bijmolt, 2020). It helps abstracting
from the actual monetary value of the donation, which is held constant
at £1 in our case, and makes participants base their choice solely on the
comparable likelihood with which they would like a project to receive a
donation which is bound between 0% and 100%.

At the end of the experiment, one of the 12 projects was randomly
selected and the participant’s investment influenced the probability that
the respective project received a donation. Participants received
detailed briefings on the project selection process and were shown
exemplary test cases to ensure that they understood the employed se-
lection and payout procedures. As final payment, the participants
received the amount not invested into the selected project plus a fixed
participation fee of £1.5.

Like in the laboratory study, decisions had real financial

Table 1
Treatment Conditions in the Laboratory (2 × 2 × 3 factorial design).

Uncertainty

No High

Immediacy Immediacy

High Immediacy Low Immediacy Dependency High Immediacy Low Immediacy Dependency

Marginality
Low 12 groups

TH = 60
12 groups
TH = 60

12 groups
TH = 60

12 groups
TH = 42

12 groups
TH = 42

12 groups
TH = 42

High
12 groups
TH = 120

12 groups
TH = 120

12 groups
TH = 120

12 groups
TH = 84

12 groups
TH = 84

12 groups
TH = 84

Note: The value TH indicates the climate protection threshold to be reached by each group to avert climate change. The value was adjusted in order to keep the
objective difficulty of reaching the threshold identical over the treatment conditions.

Fig. 2. Exemplary structure of a vignette. The vignette depicts the baseline treatment condition of an environmental project (High Immediacy, No Uncertainty, Low
Marginality). The placeholder [your country] was replaced with the name of the participant’s home country (UK or US). Supplementary Material Section 6 shows the
complete list of vignettes.
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consequences for the participants and individual incentives stood in
contrast with the support for the environmental projects. After the data
collection, donations of £519 were given to real environmental projects
of “One Tree Planted” (https://onetreeplanted.org/), a non-profit or-
ganization that supports (re)forestation projects worldwide, including in
the UK and in the US, the home countries of the study participants.
Participants received a donation confirmation after the data collection
was finished.

Also in the vignette setting, participants were asked at the beginning
of the experiment in a hypothetical decision situation to indicate how
much they thought should be invested in the environmental project,
using the baseline treatment without barriers as a reference. Like in the
laboratory setting, the value-action gap was determined by taking the
difference between the actual decisions and the values elicited in the
hypothetical scenario.

3.5. Treatment conditions in the vignette experiment

The behavioral barriers were varied by changing the descriptions of
the environmental projects. All descriptions were fictitious and did not
contain detailed information about the respective projects (Fig. 2). In the
treatments, the project descriptions varied a) one’s own benefit or
affectedness by the donation to the environmental project (immediacy
barrier), b) the likelihood of survival of the trees in the respective
location (uncertainty barrier), and c) the relative importance of the in-
dividual donation for the environmental project (marginality barrier).
The final project description again represented a combination of the
individual treatments in form of a 2 × 2 × 3 design (Supplementary
Material Section 5).

Even though both the laboratory and vignette experiments consid-
ered the effects of barriers on environmental behavior and the value-
action gap, the two settings were distinct in their experimental de-
signs. In the laboratory experiment, we employed a between-subject
design where participants were exposed to only one combination of
the three barriers as treatment. In the vignette experiment, the partici-
pants were shown 12 vignettes representing different combinations of
barriers in random order following a within-subject design. Importantly,
both the between and within treatment allocations were completely
random and thus by design uncorrelated between the two settings.
Hence, the exposure to specific treatment conditions in the first exper-
iment could have not systematically affected decision-making in the
second experiment, for example in the form of priming. Also, since the
participation in the laboratory experiment was a requirement for the
participation in the vignette study, all participants were exposed to the
same prior conditions which could hence not bias the estimation of
average treatment effects which is the primary focus of our study.

3.6. Measurement of the value-action gap using survey-items

At the conclusion of the laboratory experiment, participants
completed a questionnaire aimed at gathering survey-based data on
their personal characteristics, including their general environmental
attitudes and tendency to show environmentally friendly behaviors. The
questionnaire primarily served two purposes: First, to collect additional
information on the participants which we use as control and interaction
variables in our analysis; and second, to show the replicability of our
experimental findings through survey-basedmethods. The measurement
of the primary behavioral outcomes, the calculation of the value-action
gap, and the implementation of the behavioral barriers in the experi-
ments was independent of the survey administration process.

Aside of collecting basic demographic and socioeconomic informa-
tion about the participants, their environmental values were assessed in
the questionnaire by asking for agreement to two statements (Oreg and
Katz-Gerro, 2006): “We worry too much about the future of the envi-
ronment and not enough about prices and jobs today” and “People worry
too much about human progress harming the environment” (five-point

agreement scale from fully disagree to fully agree).
Participants were also asked about their environmental behaviors

across different private and public domains (Babutsidze and Chai,
2018), including efforts to recycle, use less pesticides, drive less,
consume less energy, save water, and avoid buying new products or
consuming meat (five-point frequency scale from never to regular) as
well as signing a petition, donating money, taking part in a protest, or
being a member of an environmental organization (yes/no). The items
were aggregated into an index and normalized to a scale from 0 to 1.

By subtracting the self-reported environmental value and the actual
behaviors, we calculated a survey-based value-action gap. Please note
that this value-action gap is different from the ones calculated in the
laboratory and vignette experimental settings and serves mainly to
compare our experimental results on the role of the three behavioral
barriers using survey-based measures. For this, we collected information
on the participants’ perception of the three barriers in their everyday
environmental orientation and behavior. They were asked in the survey
if they agree that a) environmental problems have a direct effect on their
everyday life (immediacy), b) it is hard to know whether the way they
live is helpful or harmful to the environment (uncertainty), and c) per-
sonal actions can contribute to prevent climate change (marginality). All
items were measured on a five-point agreement scale and recoded to
dummy variables. Using these measures, we tested to what extent we
find relationships between the barriers and the survey-based value-ac-
tion gap and whether these relationships are consistent with our
experimental findings. The results showcase the usability of survey
items to study the relevance of behavioral barriers, including using
larger and more representative samples as the one used in our experi-
mental study.

The participation in the laboratory experiment prior to answering
the questionnaire may have influenced participants’ response behavior.
Our decision to administer the experiment before the questionnaire was
guided by several considerations. First, we wanted to ensure that the
exposure to the survey items could not influence behavior in the game
which could have had very detrimental consequences for our experi-
mental design. Second, since the experimental treatments in the labo-
ratory were assigned randomly, we do not anticipate any systematic bias
in the measurement of the survey variables. Indeed, additional analyses
(results not reported) investigating the impact of the experimental
conditions to which participants were exposed on their survey responses
revealed no significant relationships. Also, the variables measured in the
questionnaire served mainly as control and interaction variables, and to
showcase the replicability of our main experimental findings using self-
reported survey items.

4. Results

4.1. Values shape pro-environmental behaviors

Fig. 3 shows how environmental values shape individual actions in
the laboratory and vignette study. Overall, values and actions are
strongly correlated. Participants who considered it morally right to
contribute more to climate change protection in the collective-risk social
dilemma game also contributed on average more to the common good.
Likewise, in the vignette study, participants’ views on how much one
should donate to an environmental project correlated with their actual
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donation behavior (Fig. 3a).
Despite this positive correlation, a considerable gap between values

and actions is observable both in the laboratory and vignette setting
(Fig. 3b). In the lab, values stated in advance of the interactive game
exceeded actions significantly by 0.09 points (95% CI: 0.01, 0.18; scale
from 0 to 4). In the vignette study, actual donations were on average
0.18 points (95% CI: 0.15, 0.21; scale from 0 to 1) lower than what
participants stated as morally appropriate before the experiment.1

4.2. Behavioral barriers drive a wedge between values and actions

The behavioral barriers substantially contributed to widening the
gap between values and actions. Both in the laboratory and in the
vignette setting, people deviated more strongly from their environ-
mental values the higher the number of barriers they faced. While in the
laboratory, the effect of one barrier on the value-action gap was positive
but not statistically different from zero, two barriers significantly
increased the value-action gap by 0.13 (95% CI: 0.02; 0.23) and three
barriers by 0.17 (95% CI: 0.07; 0.28) standard deviations (Fig. 4, Model
1), on average. A similar pattern was discernable in the vignette study,
where one barrier increased the gap by 0.22 (95% CI: 0.18; 0.25), two
barriers by 0.38 (95% CI: 0.34; 0.43), and three barriers by 0.52 (95%
CI: 0.47; 0.57) standard deviations.

Besides the observed cumulative effects, several of the behavioral
barriers also affected the value-action gap individually (Fig. 4, Model 2).
In the laboratory setting, a high marginality due to a larger group size
increased the value-action gap by 0.08 (95% CI: 0.01; 0.15) standard
deviations compared to treatments with smaller groups, where the
perceived importance of the individual contributions was lower. While
we also observe a widening of the gap in the vignette study with a higher
marginality, this effect is not statistically significant from zero.

Similarly, uncertainty about the impact of one’s actions was an
important barrier, leading to an increase in the discrepancy between
values and actions by 0.06 (95% CI: 0.01; 0.11) standard deviations in
the laboratory and by 0.20 (95% CI: 0.18; 0.23) standard deviations in

the vignette experimental setting. If it was uncertain whether environ-
mental actions and donations had a lasting impact for climate protec-
tion, people more strongly deviated from their values.

Across settings, the strongest and most consistent effects were
observed for changes in the immediacy treatments. In decision contexts
in the laboratory where the consequences of the actions did not affect
the participants themselves but others, the value-action gap increased by
0.09 (95% CI: 0.01; 0.18) compared to settings with a high immediacy.
Likewise, if the environmental projects were not benefiting the country
of the participant but another country (Low Immediacy), the value-
action gap in the vignette study widened by 0.34 (95% CI: 0.30; 0.39)
standard deviations compared to a treatment where the benefits of the
pro-environmental action accrued in the direct vicinity of the
participants.

In additional treatments, we studied the impact of being dependent
on others’ contributions for participants’ willingness to act in a pro-
environmental way (Dependency Treatment). If the success of envi-
ronmental projects were additionally dependent on the benevolence of
others in the vignette setting, the value-action gap grew compared to the
High Immediacy treatment by 0.27 (95% CI: 0.23; 0.31) standard de-
viations. In the laboratory setting, on the other hand, no significant
differences were found for groups that were directly affected by the
consequences of their actions and those that additionally depended on
others. This suggests that the dependency from other groups did not
discourage participants from reaching the climate protection threshold.

4.3. Behavioral barriers relevant for survey responses

Using survey items collected in the post-experimental questionnaire,
we measure participants’ general perceptions of how much they think
climate change would affect them directly as opposed to others
(immediacy), the expected likelihood of experiencing an impact (un-
certainty), and the importance of own behavior for climate action
(marginality). Combining this information with participants’ environ-
mental values and actual behaviors as measured using a range of stan-
dard survey items, we find results in line with our experimental findings
(Table 2).

Respondents who were unconvinced that personal actions contribute
to preventing climate change had a higher disconnect between envi-
ronmental values and actions (HighMarginality). Those who find it hard
to know if their lifestyle is harmful to the environment display greater
value-action gaps (High Uncertainty). And if experimental subjects
indicated that environmental problems have no direct effect on their
personal life, they were less successful in translating their values into

Fig. 3. Environmental values and behaviors in the lab and vignette experiment. Panel (a) shows the association of environmental values and actions in the lab
(contributions, left axis) and the vignette study (donations, right axis). Environmental values are classified from very low to very high according to responses in the
lab (0; 1; 2; 3; 4) and the vignette experiment (0–0.3; 0.4–0.5; 0.6–0.7; 0.8–0.9; 1). Panel (b) shows the value-action gap calculated at the period-level (lab) and
decision-level (vignette). Variables are centered at the focal scale midpoint of 2 (lab) and 0.5 (vignette). 95% CIs are calculated using the standard errors of the mean.

1 Due to differences in the experimental designs and protocols the estimated
size of the value-action gaps cannot be directly compared across the laboratory
and vignette settings. For example, while the outcome derived from the labo-
ratory experiment resulted from the interaction between participants, this was
not the case in the vignette experiment. The goal of our study is not to compare
value-action gaps across settings, but to study the impacts of the behavioral
barriers, which were introduced as distinct treatments in experiments, and to
explore whether these exert a consistent effect across settings.
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environmental actions (Low Immediacy).
Surveys have been extensively used in the empirical literature to

explore drivers of pro-environmental actions (Swim et al., 2011). Our
findings show the usability of these instruments to complement the
experimental evidence on behavioral barriers as presented here. A
stronger emphasis on items addressing the perceptions of the imme-
diacy, uncertainty, and marginality of environmental behaviors in large-
scale surveys can be beneficial and further enhance our understanding of
these barriers for large and representative samples.

4.4. Barriers undermine reciprocity and peer effects

Decisions are often interdependent as people react to the behavior of
others. This is also the case for environmental behaviors, where studies
have shown that own actions are related to the visible actions under-
taken by others (Babutsidze and Chai, 2018). Even though people often
underappreciate their own susceptibility to social influence, group

norms strongly influence and guide behavior, including in social
dilemma games (Simpson and Willer, 2015) and environmental
decision-making processes (Culiberg and Elgaaied-Gambier, 2016;
Keizer and Schultz, 2018).

Here, we test to what extent participants’ behaviors were influenced
by the behaviors of other group members in the interactive laboratory
experimental setting. We find that participants deviated less from their
environmental values in the collective-risk game if others contributed
more to environmental protection in the previous round (Supplementary
Table S7). Hence, if everyone behaved in a more pro-environmental
way, participants acted in a reciprocal way and were more successful
in realizing their values.

However, this positive peer effect was attenuated the higher the
number of barriers in the game (Fig. 5a). The behavioral barriers hence
undermined the reciprocity and positive influence of others making it
harder for participants to live up to their own values. This suggests that the
considered barriers can have both a direct and an indirect effect on
behavior. Directly by influencing individual decision-making processes
and the perception of expected outcomes, and indirectly by undermining
the otherwise positive peer effects. This can result in a vicious cycle where
barriers can lead to a breakdown of cooperation and pro-environmental
action in a group, with potentially highly destructive consequences for all.

Indeed, in line with the notion of deteriorating cooperation, we find
that the value-action gap inflates over time. Typically, participants
behaved more in line with their values at the beginning of the game, but
increasingly deviated from them towards the game’s end. This effect
also holds when controlling for whether or not the groups have already
reached the climate protection target in previous rounds, suggesting that
it is not driven by groups having succeeded in preventing climate change
towards the end of the game (Fig. 5b).

The post-experimental survey provides further evidence of these
social and temporal underpinnings of the value-action gap (Franco and
Ghisetti, 2022) (Supplementary Table S7). Participants who had an
overall stronger altruistic orientation in the survey and were more in-
clined to reciprocate a favor showed overall a smaller value-action gap
in the laboratory experiment, emphasizing the social dimension un-
derlying contributions to environmental protection. Also, larger value-
action gaps were observed for those participants with a stronger orien-
tation towards the presence. Those who indicated in the survey that they

Fig. 4. The effects of the behavioral barriers on the value-action gap. Coefficient plots show the effect of the treatment variables on the standardized value-action gap
in the laboratory (red, upper axis) and in the experimental vignette study (blue, lower axis). The coefficients are derived from the models in Supplementary Table S4.
Robustness checks are reported in Supplementary Tables S5 and S6. (For interpretation of the references to colour in this figure legend, the reader is referred to the
web version of this article.)

Table 2
Linear regressions on the importance of the three barriers using survey data.

Value-action gap
(survey)

(1)

Marginality
Personal Actions Contribute to Prevent Climate Change − 0.0974***

(0.0147)
Uncertainty (reversed)
Hard to know if way of life is harmful or hurtful to
environment

0.0215**

(0.00930)
Immediacy
Environmental problems have a direct impact on my life − 0.103***

(0.0170)
Observations 800
R2 0.614

Note: Regression coefficients with session-clustered standard errors in paren-
theses. Clustering at session level. Dependent variable: standardized Value-
Action Gap in the survey. Not Reported: Constant, Values. 2 Participants were
dropped from analysis, as they did not complete the questionnaire. P-values: ***
p < 0.01, ** p < 0.05, * p < 0.1
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were less willing to give up something today in order to benefit in the
future showed larger differences between their values and actions,
accentuating the temporal dilemma posed by climate change.

4.5. Value-action gaps are correlated across settings

The value-action gap measures in the laboratory and vignette setting
are correlated at the individual level (Fig. 6). The more individuals
deviated from their normative response in the laboratory experiments,
the more likely they were to also deviate in the vignette study. More
precisely, a one-point increase in the value-action gap measured in the
interactive laboratory experiment (scale 0–4) resulted in a 0.06 (95% CI:
0.03; 0.09) point increase in the value-action gap in the vignette setting
(scale 0–1).

This finding does not only show the high degree of robustness across
the different measures used to assess the value-action gap in our study,
but it also reveals a tendency for some individuals to more strongly
deviate from their personal values than others. This suggests the exis-
tence of stable traits leading to increased value-action gaps for some
individuals in different experimental settings and across a range of
environmental domains (Barr, 2006b; Kollmuss and Agyeman, 2002a).
In the next step of our analysis, we explore different underlying drivers
of this heterogeneity.

4.6. Age and gender explain differences in the value-action gap

Making use of the diverse composition of the participant sample, we
explore the heterogeneity in the value-action gap by participants’
background characteristics. The goal is to show how variations in de-
mographic and socioeconomic factors influence the discrepancy be-
tween stated values and actual behaviors. The analysis carried out here
is explorative and cannot be directly generalized to the broader popu-
lation given the selectiveness of our samples. However, it offers valuable
insights into patterns and tendencies that can inform future research and
interventions aimed at addressing environmental decision-making
processes.

Table 3 shows models that regress the value-action gaps in the lab-
oratory (1) and vignette (2) setting on different demographic and so-
cioeconomic characteristics. Here, we are particularly interested in
exploring the effects of participants’ gender, age, and socioeconomic
status, which we proxy with participants’ education and income level.
The latter two variables were measured in three categories ranging from
low to high education and income levels.

Fig. 5. The social and temporal dimensions of the value-action gap in the laboratory experiment. Panel (a) shows the average marginal effect of others’ contributions
on the standardized value-action gap for different numbers of barriers. The displayed estimates are calculated holding all other variables constant at the mean
(Supplementary Table S7). Increasing contributions have a dampening effect on the value-action gap, but this peer influence is reduced the higher the number of
barriers. Panel (b) shows the predicted value-action gap over the course of the experimental game demonstrating increases in the gap over time.

Fig. 6. Scatterplot and histograms for value-action gaps in the laboratory and
vignette experiment. The gaps are displayed here in an unstandardized way
reflecting differences between participants’ behaviors and stated values. Vari-
ables are centered at the focal scale midpoint of 2 (lab) and 0.5 (vignette).

Table 3
Testing for the heterogeneity in value-action gaps in the laboratory and vignette
experiment.

Value-action gap (Lab) Value-action gap (Vignette)

(1) (2)

Gender (Ref.: female)
Male 0.218*** 0.267***

(0.0655) (0.0715)
Age (in decades) − 0.135*** − 0.121***

(0.0394) (0.0346)
Education (Ref.: low)
Medium − 0.0131 − 0.0688

(0.0836) (0.0893)
High 0.0323 − 0.0644

(0.0569) (0.0877)
Income (Ref.: low)
Medium 0.0452 0.0818

(0.0570) (0.0798)
High 0.0469 − 0.0226

(0.0872) (0.107)
Country (Ref.: UK)
USA − 0.0355 0.221**

(0.0782) (0.109)
Observations 796 654
R2 0.326 0.326

Notes: Models (1) and (2) show regression coefficients with robust standard
errors in parentheses. The dependent variables are standardized. Not Reported:
Values, Constant, “Other”/No Response for Education and Income, Treatment
(Model (1)), Finished Dummy (Model (1)). P-values: *** p < 0.01, ** p < 0.05, *
p < 0.1.
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The results are highly consistent across the different settings, sug-
gesting similar drivers of heterogeneity in the observed value-action
gaps. In both experiments, men showed a greater value-action gap
compared to women, as did younger participants compared to older
ones. These findings confirm past work using more representative
samples (Babutsidze and Chai, 2018; Barr, 2006; Moser and Klein-
hückelkotten, 2017).

Compared to women, men had on average a 0.22 (95% CI: 0.08;
0.35) and 0.27 (95% CI: 0.12; 0.41) standard deviations larger gap in the
laboratory and vignette setting, respectively. The gaps decreased by
0.13 (95% CI: 0.04; 0.22) and 0.12 (95% CI: 0.05; 0.19) standard de-
viations with every 10 years of participant’s age, on average. In
extended analyses considering age as a continuous measure, we find
evidence for non-linearities in the age effects on contributions in the
laboratory experiment. According to these estimates, marginal re-
ductions in the value-action gap with age are larger the younger the
participants and decrease for older age groups (Supplementary
Table S8).

Considering differences by participants’ country of residence, we
find larger value-action gaps in the vignette study among participants
residing in the US compared to residents of the UK. We do not find any
significant differences in the value-action gaps for participants with
different socioeconomic status suggesting a more important role of the
demographic factors in shaping the observed differences.

5. Discussion and conclusion

Despite growing concerns regarding climate change, many in-
dividuals do not translate their pro-environmental values into actions.
This paper delves into the root causes of this value-action gap, with a
particular focus on three behavioral barriers that are relevant for many
environmental decisions. By conducting online laboratory and vignette
experiments, we show that people are less likely to engage in
environmentally-friendly behavior and deviate from their values if they
are not immediately and personally affected by the consequences of
their actions, if the impacts of the actions are uncertain, or if their
contributions to the outcomes are only minimal.

These behavioral barriers affect behaviors not only directly but also
indirectly by undermining reciprocity and positive peer influences.
Observing others contributing to a public good serves as motivator
encouraging higher contributions. At the same time, the absence of
contributions and reciprocity in a group can undermine the motivation
for individuals to engage in pro-environmental behaviors (Berg et al.,
1995; Falk and Fischbacher, 2006). Participants’ failure to contribute
can adversely influence group dynamics and create a ripple effect
threatening the achievement of the common environmental goal
(Koletsou and Mancy, 2011).

Our exploratory analyses further demonstrate a persistence in the
value-action gap across different settings. Despite variations in the level
of the value-action gap stemming from differences in the employed
experimental designs and protocols, there exists a clear correlation. This
suggests that the success or failure of translating values into actions
depends on relatively stable individual characteristics. In particular,
men and younger people show larger gaps between their values and
actions (Hunter et al., 2004; Vicente-Molina et al., 2018). These findings
highlight the importance of looking beyond averages when examining
the role of behavioral barriers and value-action gaps, and in the devel-
opment of policies to effectively target specific groups characterized by
larger gaps.

Our findings add to a growing body of literature highlighting the
important role of behavioral barriers in influencing decision-making
processes Kollmuss and Agyeman, 2002; Van Lange et al., 2018). In
particular, expanding beyond previous research, we show how the
accumulation of barriers can hinder pro-environmental behaviors and
increase the value-action gap. The behavioral barriers identified as
relevant can interact with structural barriers that are outside of an

individual’s control, such as factors and infrastructures shaping avail-
able response options (Gifford, 2011; Nguyen et al., 2019). Further
research is needed to fully understand how structural and behavioral
barriers jointly contribute to the emergence of the value-action gap in
individuals’ decisions in everyday life.

The experimental approaches and methods used in this study have
different limitations that are important for the interpretation of the re-
sults. For our laboratory and vignette experiments, we created an arti-
ficial decision situation that masks out contextual influences. While this
allows us to investigate the causal effects of the three behavioral barriers
in controlled settings, it comes at the expense of a loss of external val-
idity and a reduced transferability of our findings to other environ-
mental decision contexts (Reindl et al., 2019; Sturm and Weimann,
2006). In our approach, we follow established procedures (Atzmüller
and Steiner, 2010; Jacquet et al., 2013; Milinski et al., 2008) to com-
plement other experimental and non-experimental research and to
provide novel theoretical and empirical insights into the underlying
determinants of value-action gaps.

Combining insights from a highly stylized laboratory experiment, a
realistic vignette study, and a general questionnaire, we increase the
external validity of our findings and demonstrate the relevance of
behavioral barriers across diverse settings and measurement ap-
proaches. In this context, Levitt and List (2007) point out that both
laboratory and non-laboratory data have strengths and weaknesses that,
when combined, can enhance each other to derive a more comprehen-
sive understanding. The measures of the value-action gaps observed
across the different settings (laboratory, vignette, survey) are inherently
different due to differences in the structure and research design
employed in each setting, but they allow for a comprehensive analysis of
the influence of the three barriers on decision-making processes and the
importance of individual characteristics in shaping value-action gaps in
different decision situations.

Our study focuses on a selected set of behavioral barriers related to
the immediacy, uncertainty, and marginality of environmental de-
cisions. There are aspects related to these barriers as well as other types
of barriers which were not considered. For example, our design focuses
on the uncertainty in the effectiveness of one’s actions and not on the
uncertainty related to the occurrence and extent of the consequences of
actions or critical thresholds, which have been previously investigated
(Barrett and Dannenberg, 2012; Dannenberg et al., 2015; Milinski et al.,
2008). Also, we primarily focus on the effects of interpersonal imme-
diacy rather than intrapersonal immediacy, with the latter referring to
consequences of actions that affect a person with a delay. Through its
focus on a diverse set of barriers, our study provides insights into how
different types of barriers operate and how these jointly influence the
emergence of value-action gaps.

The data collection was carried out online among a sample of par-
ticipants from the UK and US who were recruited via Prolific (Henrich
et al., 2010; Palan and Schitter, 2018; Peer et al., 2017). Collecting data
online meant we had limited control over the data collection process and
the circumstances under which participants responded. To address this
issue, we implemented monitoring steps and included a number of test
questions to ensure a high level of engagement of the participants. Only
if the control questions were correctly answered, participants were
allowed to participate in the study. Prolific furthermore implements a
number of quality standards to ensure high commitment and engage-
ment of participants in the research activities.

While the online data collection allowed us to obtain information
from highly diverse respondents, our sample is not representative and
results can therefore not be generalized (Supplementary Material Sec-
tion 7). Compared to the general population in the countries, our sample
has on average a lower age, lower income, higher education, and is
mostly female. Despite this, the experimental design employed ensures
that the results on the role of the barriers are valid, and the major di-
versity in participants’ key characteristics allows us to explore hetero-
geneity in value-action gaps across the experimental settings. Despite
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the sample comprising participants from just two countries, our findings
on the factors influencing environmental behaviors and value-action
gaps hold relevance beyond these specific country contexts. They also
complement previous studies on the value-action gap, which have
employed cross-national perspectives based on surveys and hypothetical
settings, or laboratory studies utilizing more restrictive samples, such as
student samples.

Our findings have important policy implications for the design of
effective climate communication and education interventions aimed at
closing value-action gaps and promoting pro-environmental behavior.
In line with other studies (Weber, 2016), our results show that knowl-
edge and environmental concerns are often not sufficient to induce
behavioral changes, but that it is important to also address underlying
psychological and behavioral mechanisms and constraints. While our
research shows that all barriers have a relevant influence on behavior,
the immediacy barrier exerts the most consistent effects. If people are
not directly affected by the consequences of an action or perceive to not
be affected, they are less likely to act in accordance with their values.

Furthermore, our results indicate that increased marginality in the
laboratory experiment adversely affects behavior. Although our exper-
imental setup does not mirror real-world conditions with thousands of
contributors, it underscores the significance of marginality. If an in-
crease from 3 to 6 participants reduces the likelihood of achieving
climate targets, larger groups may face even more considerable diffi-
culties and an even larger experienced marginality of individual de-
cisions (Milinski et al., 2008). Thus, we consider it likely that
incorporating larger groups would have amplified the observed treat-
ment effect, suggesting that our results represent a conservative estimate
of the impact of marginality. Previous research has also confirmed that
qualitatively participants’ behaviors and collective outcomes are very
similar in public good social dilemma situations even if these involve
larger groups of up to 1000 participants (Pereda et al., 2019; Weimann
et al., 2022).

This is particularly relevant in the context of climate change, which
is a global phenomenon that requires global action. For many people it
may be difficult to grasp the relevance of their individual contributions
which can impose an uncertainty barrier (Marx et al., 2007). High-
lighting the direct, inter-personal consequences of climate change for
oneself and the community, and the relevance of individual actions is
hence critical in achieving behavioral change. Indeed, increasing evi-
dence shows that (direct and indirect) experiences with climate change
can be a strong driver of changes in perceptions and the adaption of
more sustainable behavior (Broomell et al., 2015; Herrnstadt and
Muehlegger, 2014; Hoffmann et al., 2022).

At the same time, studies have emphasized that highlighting prox-
imal impacts of climate change might not be sufficient to increase in-
dividuals’ willingness to behave more sustainably and to support
climate mitigation and adaptation policies (Brügger, 2020; Brügger
et al., 2015; McDonald et al., 2015). To effectively overcome barriers
and promote climate action, there is a need for holistic approaches that
involve integrated and comprehensive measures targeting not only in-
dividuals, but also their communities and civil society, the private and
public sector, as well as structural barriers. Only through the use of in-
tegrated measures can we effectively induce change and bridge value-
action gaps in a sustainable manner, thereby promoting the ecological
transition.
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Kaiser, F.G., Wölfing, S., Fuhrer, U., 1999. Environmental attitude and ecological
behaviour. J. Environ. Psychol. https://doi.org/10.1006/jevp.1998.0107.

Keizer, K., Schultz, P.W., 2018. Social norms and pro-environmental behaviour. In:
Environmental Psychology: An Introduction, 179–188. https://doi.org/10.1002/
9781119241072.CH18.

Koletsou, A., Mancy, R., 2011. Which efficacy constructs for large-scale social dilemma
problems individual and collective forms of efficacy and outcome expectancies in the
context of climate change mitigation. Risk Manage. 13 (4), 184–208. https://doi.
org/10.1057/RM.2011.12/TABLES/2.

Kollmuss, A., Agyeman, J., 2002. Mind the gap: why do people act environmentally and
what are the barriers to pro-environmental behavior? Environ. Educ. Res. 8 (3),
239–260. https://doi.org/10.1080/13504620220145401.

Kollock, P., 1998. Social dilemmas: the anatomy of cooperation. Annu. Rev. Sociol. 24,
182–214. https://doi.org/10.1146/ANNUREV.SOC.24.1.183.

Levitt, S.D., List, J.A., 2007. On the generalizability of lab behaviour to the field.
Canadian Journal of Economics/Revue Canadienne d’économique 40 (2), 347–370.
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