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Abstract: This study critically and constructively assesses how ‘economic games’ contribute to climate
policy research via a pre-registered systematic scoping review of 165 sources. Researchers use economic
games as empirical tools to measure cooperation while experimentally controlling the presence,
absence or levels of potential influencing factors. This review covers multiple game structures, including
public goods games, common pool resource problems and threshold games. It describes how, by
simplifying trade-offs between individual and collective interests, economic games have been fruitful in
advancing our understanding of relevant cooperative behaviour. However, because the climate crisis is a
complex, multi-dimensional cooperation problem on a global scale, translating the empirical findings
from this research to climate policy is not straightforward. Assessing the body of relevant research, the
scoping review systematically evaluates the most significant challenges in aligning economic games with
real-world climate policy problems. It identifies seven specific discrepancies between economic games
and the context of climate policy and action: (1) Games usually begin at a neutral starting point with no
pre-existing cooperation level or communication; (2) Game outcomes are often abstract or symbolic; (3)
Games commonly do not involve cooperation towards a true public good; (4) Almost all games model
cooperation as giving money to a common pot, or taking it from a common pot, not as refraining from
harmful activity; (5) Games use salient, direct choices between private and public payoffs rather than
avoidance of (often uncertain) externalities; (6) Games frequently focus on preventing a probabilistic
catastrophe determined by a binary threshold, rather than altering a distribution of outcomes over time
and space; (7) Games involve a single cooperative behaviour (giving or taking tokens) that does not
reflect real-world heterogeneity of climate actions. The review considers the implications of these
findings for policy, offers constructive suggestions for game design, and highlights new research
questions that, if addressed, might increase the contribution of economic games to climate policy.
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Policy insights:

Researchers have used economic games to identify factors likely to boost cooperation to address
climate change.

This scoping review assists interpretation of these findings for policy by critically and constructively
assessing the current body of research, analysing how games map onto real-world climate policy
problems, helping to inform better inferences.

The review identifies seven specific issues to consider when making inferences from economic
games to policy contexts.

The review suggests new research questions and game designs that can assist policymaking and
make findings more relevant to specific climate policy problems.



1. Introduction

The climate crisis is a collective action problem on a global scale (Ostrom, 2010a): we would be
collectively better off if we all cut our greenhouse gas emissions, but our individual incentives generally
conflict with this collective goal. The consequent rising emissions are a pernicious externality that
threatens the public good of a liveable climate, impacting billions of people (IPCC, 2023).

Social scientists have studied climate change as a collective action problem for decades, seeking to
understand drivers of cooperation towards common climate goals. This is often done by using ‘economic
games’ such as social dilemmas and public goods games, which consist of simplified situations (either in
controlled experiments or field studies) where the common good conflicts with individual incentives. For
example, in a public goods game, players decide how much of a private endowment to contribute to a
common pot, which is then multiplied and redistributed equally regardless of each person’s
contribution. Such methods have strong advantages, as cooperation can be measured with experimental
control over contextual factors. This paper offers an extensive scoping view of how economic games are
deployed to study climate cooperation, providing a constructive critique and identifying new pathways
for research.

Economic games have been fruitful in advancing our understanding of cooperative behaviour, showing
that people often make sacrifices in pursuit of collective goals, but also frequently ‘free-ride’ or
withdraw cooperation (Ledyard, 1995; Ostrom, 2010b). Cooperation varies across contexts depending
on communication, comprehension, group identity, opportunities for punishment, leadership,
inequality, and involvement in rule-setting, among other factors (Fehr & Schurtenberger, 2018; Martin
et al., 2024). For example, people are more willing to cooperate when they expect others to cooperate
and can hold others accountable via punishment (Fehr & Gachter, 2000; Fischbacher et al., 2001).

However, translating findings from economic games to climate policy is not straightforward. Economic
games use simplified models of the more complex real-world environment that they seek to imitate and,
therefore, the implications of empirical findings depend on how well these models map to the policy
context. This policy context is particularly complex in the case of climate change, given the global nature
of the problem, the multiple sources of emissions, the habitual and embedded nature of relevant
behaviours, the differences between actors and the uncertainty of outcomes. Nevertheless, many
researchers take on the challenge of deploying economic games as models for understanding climate
action and improving climate policy. The present study documents how this challenge is being met.

This study critically assesses how economic games are being used in climate research via a pre-
registered systematic scoping review of 165 sources. It identifies challenges in aligning economic games
with real-world climate policy problems and considers potential solutions. In doing so, the study makes
three contributions. First, it informs evaluations of how evidence from economic games can guide
climate cooperation. Second, it provides input for designing realistic economic games that map better to
climate action. Lastly, by identifying current limitations in how well economic games model climate
policy problems, this review locates new and, we think, urgent research questions.

The study builds particularly on previous research aiming to tailor economic games to climate problems,
such as ‘threshold games’ (Milinski et al., 2008), where players must collectively contribute enough to
prevent a catastrophe that afflicts all players. The current study looks at the broader canvass, reviewing
how different game types and features affect external validity across many dimensions of real-world
climate problems, including some not addressed in any existing games. To our knowledge, while there
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are reviews that aggregate insights from climate games (Jacquet, 2015; Andrews et al., 2024;
Constantino et al., 2024), this is the first systematic assessment of how these games model climate
cooperation.

2. Method

This study builds on a recent review of cooperation factors in climate collective action problems (Martin
et al., 2024), by focusing exclusively on studies that use economic games to study climate cooperation.

The pre-registered study protocol is available at: https://osf.io/myk5z.* The choice of a scoping review
was based on how large and diverse the evidence base was expected to be, spanning across disciplines
(e.g., economics, environmental science), policy areas (e.g., climate treaties, energy, agriculture), and
methods. Our review method was based on PRISMA-ScR standards (Peters et al., 2020; Tricco et al.,
2018) and guidance on rapid Cochrane reviews (Garrity et al., 2021) for feasibility purposes.

In line with best practice, the review followed a pre-registered, three-step process. First, we
systematically searched five databases (Scopus, Web of Science, ScienceDirect, JSTOR, and Google
Scholar) for English-language studies published since 2000 (including working papers) that examine
behaviour in climate collective action problems (full list of keywords used available in protocol). We also
searched the bibliographies of included studies.? Second, we screened the 1,266 unique results against
our selection criteria, using the software Covidence. This included an initial screening based on the title
and abstract, and then further screening of retained studies based on their full text. For this study, we
applied an additional (not pre-registered) criterion: ‘Does the study use an economic game?’. Figure 1
shows a PRISMA diagram (see Page et al., 2021) summarising these steps. The search was originally run
in November 2023, then updated in December 2025 to search for new publications.?

[Figure 1 here]
For the third step of the process, we extracted data from the 165 included studies (full list in Appendix
A), using a data charting plan (shown in Appendix B), recording features such as the type of game used
or the use of incentives. Following this systematic process, we critically reviewed the features of studies
on climate cooperation that use economic games. We discuss our findings in the next section.
3. Results

3.1. How are games used to study climate cooperation?

A total of 165 studies® were included in the review. Of these, 158 studies were empirical games, and the
other 7 studies were theoretical or review studies (including book chapters and one meta-analysis).

1 This protocol covers both games and non-games studies as it is part of a broader review on human behaviour in
climate collective action problems (see Martin et al., 2024), but the present study includes economic games only.

2 Applies to the first search only, see next footnote.

3 A first search was conducted in November 2023 on all five databases. A second, updated search was conducted in
December 2025 on the largest two purpose-built databases only (Web of Science and Scopus, including pre-prints).
In this second search, we added a search criteria for sources to include ‘game’ or ‘experiment’ (or their plurals).
The second search provided 31 out of the 165 sources in our study.

4 Within these studies, categories often overlap (e.g., a single study using several game types), hence there are
discrepancies between numbers per category and total number of studies throughout the results section.
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3.1.1. Game types

Public goods games were commonly used to model climate dilemmas (61 studies, including modified
versions such as ‘public bad’ games). In the basic version (Thielmann et al., 2021), players receive a
monetary endowment and decide how much of it to contribute to a common pot, which is then
multiplied and redistributed equally among all players. The tension between the collective incentive to
contribute the full endowment and the individual incentive to free-ride generates the social dilemma.

Threshold games (or ‘collective-risk social dilemmas’) are a modified version of the public goods game
developed specifically to model climate dilemmas (Milinski et al., 2008), and they were the most
common game in the review (67 studies). In this game, the aim is to reach a target amount of
contributions into the common pot. If the target is not reached, a probabilistic ‘catastrophe’ will destroy
everyone’s endowments. Groups frequently approach but fail to attain the target. This design aims to
model the negative consequences of climate change.

Common-pool resource games were used in another 23 studies. In these games, players decide whether
and how much of a common resource to take for themselves (i.e., the starting point is a fully-funded
common pot). Taking too much reduces the amount available to others and risks depleting the pool past
the point where it will not replenish itself. These games often model ‘tragedies of the commons’ in
contexts such as forestry, fishing, or fossil fuel extraction (e.g., Dengler et al., 2018).

Among the 16 studies that used economic games over than these three (or their variants), most used
games that measure social and fairness preferences, such as dictator games (where one player decides
how much of their endowment to split with a recipient, e.g., Bosetti et al., 2022), ultimatum games
(where the recipient can accept or reject the split, and rejection leads to both player receiving nothing,
e.g., Anderson et al., 2017), or trust games (where one player decides how much to send to a recipient,
who receives a multiple of this amount and then decides how much to send back, e.g., Paul et al., 2016).

3.1.2. Game topics

Most games focused on climate change mitigation challenges (132 studies), while a minority were about
climate adaptation (15 studies), or about both and/or geoengineering (16 studies). While most games
(112 studies) were about climate change in general (e.g., players contribute to a ‘climate fund’), many
also discussed implications for international climate treaties, or modelled their games as treaty
negotiations (53 studies, with significant overlap with ‘general’ topics). A minority of studies (38 games)
focused on a specific policy area, for example agriculture and fisheries, land-use, energy, or transport.

The countries that the games focused on are also notable, with games spanning countries such as China,
(biggest worldwide emitter, 12 studies); the USA (highest worldwide per-capita emissions, 27 studies);
and Germany (highest EU emitter, 45 studies) (Friedlingstein et al. 2023). Studies in the global South
(e.g., five games in Colombia) were more likely to use common-pool resource games.

Finally, the behavioural factors that the games investigated varied broadly, with examples including
expectations (Barrett & Dannenberg, 2017), reciprocity (Safarzynska, 2017), punishment (Jiang et al.,
2023), communication (Tavoni et al., 2011), identity (Sadowski et al., 2015), inequality (Burton-Chellew
et al., 2013), leadership (Helland et al., 2018), and rules and systems (Barrett & Dannenberg, 2016),
among other factors of interest (see Martin et al., 2024, for an in-depth discussion of games’ findings).
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3.1.3. Game contexts

All games were incentivised, with players generally earning money based on their decisions. The most
common study setting was the laboratory with 109 studies, followed by 24 online or survey studies and
15 field or lab-in-field studies. The remaining 10 studies were carried out in multiple settings.

The type of participants who played the games varied. Most games (92 studies) used student samples
only, and 16 studies used a mix of students and other samples. In addition, 38 games used general
public samples (of these, 15 also used students). 21 studies used samples from populations of interest,
such as climate policy-makers or people living or working in climate-affected sectors or communities.

Sample sizes also varied among studies. While information about sample size was not always reported in
a comparable manner, studies typically used several hundred participants (with about half of the games
involving fewer than 200 participants), while 9 studies, mostly online, used over 1,000 participants.

3.2. Do game designs reflect real-world climate decisions?

Games provide insight into how people behave in social dilemmas, but there are challenges to drawing
specific implications for climate policy, because of limitations with how they model climate issues. Here
we present seven such limitations.

3.2.1. Games start from a neutral point

Most games started from a neutral equilibrium point with no pre-set level of cooperation (148 studies)
or any communication between players (141 studies). However, in real-life climate dilemmas, people
have the context of an existing equilibrium, which is the current (insufficient) level of climate collective
action. Most studies used games with multiple rounds (109 studies), successive games (43 studies), or
both (previous figures overlap), so players could typically observe others’ cooperation and adjust their
own accordingly. However, the first decision, which influences all future decisions, was made without
this information or any relationship between players, unlike real-world climate decisions.

People are generally worried about climate change and see it as a serious threat (UN Development
Programme, 2024), which suggests they understand that current cooperation is insufficient. This is likely
to affect their own cooperation as most people are ‘conditional cooperators’ who decide what to do
based on what they expect others to do (Fischbacher et al., 2001). Compounding the issue, there is
evidence that people significantly underestimate others’ support for climate action (Andre et al., 2024).
Allowing players to communicate can help to solve this issue and increase cooperation (Tavoni et al.,
2011), but few games involved communication opportunities (17 studies, mostly testing pledges or
other formal cooperative signals in games designed to imitate climate treaty negotiations), unlike many
real-world climate dilemmas where local and even international communication (e.g., between
governments, online, etc.) is possible.

Some games did not start from a neutral starting point. Gallier et al. (2017) found that adding ambitious
pre-set but non-binding default contribution levels can help to achieve climate targets. Others studied
the effect of forced minimum contributions (e.g., Abraham et al., 2025). Chang et al. (2021) and Bosetti
et al. (2022) demonstrated inter-generational reciprocity by showing new players the actions of previous
players. Some games introduced a ‘bad’ starting point by highlighting climate deterioration (Liu & Hao,
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2020), manipulating atmospheric quality (Castro-Santa et al., 2024), or framing collective action as
moving from polluting to green industries (Gerlagh & van der Heijden, 2024) with mixed effects. Others
introduced a ‘good’ starting point through initial games that build trust (Lo lacono et al., 2024) or by
providing information about existing cooperative actions of local institutions (Gleue et al., 2025). The
fact that some of these manipulations alter cooperation indicates the importance of the initial
conditions.

3.2.2. Climate issues in games are abstract

About half of the studies in the review (83 studies) described the game to participants as being about
climate change, but a significant share (51 studies) used a neutral framing (framing was unspecified for a
further 24 studies), sometimes arguing that this is due to the sensitivity of the topic (Branas-Garza et al.,
2022). While we did not find any studies comparing neutral and climate frames directly, people may
behave differently if they know the outcome is climate change. For example, it could trigger
psychological factors specific to climate change (attitudes, expectations, risk perceptions, beliefs, etc.)
that are not fully over-ridden by the game’s incentive structure.

In addition, most games had a generic goal of stopping climate change (112 studies) and/or informing
climate treaties (53 studies), with participants often contributing to a single, abstract, overarching fund
the size of which determined everyone’s outcomes. This is a large simplification of the multiple levels
(local, national, global) and forms of climate action, which are likely to require a polycentric approach,
that is, one where units across scales and locations are working together and learning from each other,
rather than a monocentric hierarchy (Ostrom, 2010a; Milinski & Marotzke, 2022).

By contrast, 38 games focused on explicit policy areas, allowing the game to be framed around common
real-life climate dilemmas, such as transport choices (e.g., Marek, 2018), energy use (e.g., Skatova et al.,
2016; 2017), local energy schemes (e.g., Milinski & Marotzke, 2022, who also found that using local sub-
goals instead of a global goal promotes cooperation), and farming, fishing, or forestry practices (e.g.,
Mina et al., 2016; Fan et al., 2019; Lefebvre et al., 2020; Zhang et al., 2021), although there was no game
that compared the effects of using concrete and neutral frames. Overall, there are significant evidence
gaps regarding many (potentially impactful) real-world forms of collective climate action, beyond
support for abstract pro-climate policy.

3.2.3. Public good provision in games is limited

Most games (150 studies) studied a collective benefit such as a liveable climate or a renewable resource.
This benefit was typically conveyed via additional private payoffs at the end of the game, for example by
redistributing a common fund, rather than by providing a true ‘public good’, likely because doing so
creates additional challenges for study design. However, overcoming this challenge would be beneficial
to ensure that games reflect the real-world provision of climate-related public goods.

One way to provide public goods in climate games is to use players’ contributions to fund climate
efforts: 35 studies had real-world climate outcomes, such as buying carbon credits (e.g., Berger and
Wyss, 2021; Wyss et al., 2021; Weimann et al., 2022), donating to climate charities (e.g., Tarditi et al.,
2020; Klein et al., 2017; 2022), publishing climate ads (e.g., Milinski et al., 2006; 2016; Jacquet et al.,
2013; Marotzke et al., 2020), or planting trees (e.g., Vicens et al., 2018).



While there is to our knowledge no study directly testing the effect of playing the same game with and
without a real-world outcome, two studies (Goeschl et al., 2020; and Roggenkamp, 2025) compared
participants’ cooperation in economic games with their carbon credit donations in a separate task and
found that in-game cooperation may not be a good predictor of climate public good provision.

3.2.4. People cooperate in games by giving money

Most games were ‘giving’ games where players contributed to a common goal (107 studies); a minority
(31 studies) were ‘taking’ games involving (refraining from) exploiting a common resource. A further 16
studies involved both giving and taking, and the remainder involved neither. While some real-world
climate efforts involve giving (e.g., charity donations, buying expensive green technologies), many
impactful climate behaviours involve limiting private benefits that create emissions (e.g., flying, using
energy, buying high-emissions products). This matters for two reasons. Firstly, cooperation levels may
vary between taking and giving: Cloos et al. (2025) compared ‘give’ and ‘give-and-take’ threshold games
and found tentative evidence that adding a ‘take’ option makes it more difficult to reach the common
target. Secondly, neither giving nor taking maps accurately onto many relevant behaviours. ‘Giving’
games frame cooperation as action (giving to the pool), while many climate efforts involve inaction (not
driving, not eating meat). ‘Taking’ games do require inaction (not taking from the pool), but the action
not taken is to consume something that belongs not to the individual but to everyone. Refraining from a
behaviour that generates emissions is subtly, but perhaps importantly, different: the behaviour has
negative effects for others but does not involve taking ownership of common property. For example,
failing to upgrade an inefficient boiler does not violate ownership boundaries (at least not obviously).

Almost all games also used monetary tokens to represent cooperation (exceptions included Shogren et
al., 2021; and Schiitze & Wichardt, 2025). In reality, climate cooperation often involves non-monetary
dimensions, such as time, effort, or convenience (e.g., when eating a plant-based diet or avoiding flying).
This matters if people make different decisions when the costs they face are not (only) monetary. For
example, Schiitze & Wichardt (2025) found that effort-based public goods games result in lower
contributions and more free-riding than standard (monetary) public goods games.

3.2.5. Cooperation in games is a direct, salient choice

In most games (101 studies), players’ decisions directly targeted climate change, for example by giving
to a climate fund. Fewer studies modelled climate outcomes as an externality of players’ decisions (38
studies, often common-pool resource games), with the remainder using either both or neither framing.
This pattern is at odds with real-world climate outcomes where, excluding treaty negotiation contexts,
greenhouse gas emissions are an externality created by private actions (such as industry production
decisions or everyday travel or dietary choices) rather than being the direct object of decision-making.
This was addressed in studies such as Pevnitskaya & Ryvkin’s (2013) ‘public bad’ game, where players
decided on production levels that generate both private revenue and emissions, or Fan et al. (2019)’s
common-pool resource game, where farmers made fertiliser use decisions with pollution externalities.

In addition, for players in economic games, private payoffs depend clearly on cooperation, because the
collective outcome of climate change is always salient, even as an externality. Indeed, players are often
tested via a screening question to ensure that they understand the payoffs (e.g., seminal paper by Kelley
& Grzelak, 1972). In contrast, in the real world people are often unaware of which behaviours create
climate externalities, or of the relative sizes of such externalities, for example in the context of dietary
choices (Camilleri et al., 2019; Timmons et al., 2024). Thus, even in games that frame climate change as
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an externality (such as Berger & Wyss’ 2021 carbon game, where people weigh private financial benefits
with real emissions reduction opportunities), decision-making may be distorted by the salience and
precision of the externality. More broadly, it is not clear whether people are able to recognise that
climate change is a collective action problem (i.e., that it involves conflict between individual and
collective incentives and thus requires cooperation to be solved), as there is little research on this topic
despite evidence that such awareness can promote cooperation (discussion in Martin et al., 2024).

3.2.6. The goal in games is to prevent a catastrophe

In most games, players aimed to avoid a catastrophe at the end of the game by reaching a collective
contribution threshold (70 studies). Fewer games focused on splitting gains (42 studies) or splitting gains
while avoiding losses (29 studies). By modelling the risk of an eventual loss, threshold games may have
higher external validity than public goods games (Jacquet, 2015), especially where the aim is to model
international climate treaties in which countries pledge to stay under an emissions threshold (e.g.,
Barrett & Dannenberg, 2016; Feige et al., 2018; Greiff & Kempa, 2025; Grimalda et al., 2022; Hagel et al.,
2017). That said, in the real world, climate cooperation and negative impacts from climate change are
already occurring. Moreover, threshold games often involve fixed, binary thresholds so cooperation
succeeds or fails at a known level, except in the few studies that focus on threshold uncertainty (e.g.,
Barret & Dannenberg, 2012; 2014a; 2014b; Dannenberg et al., 2015), yet appropriate real-world
emissions targets are contestable. More generally, threshold games may not be well-suited to
understand individual-level climate cooperation, which is remoter still from certain and salient
thresholds.

Additionally, compared with economic games, people’s evaluation of catastrophes (or gains, or losses)
may be influenced by the delayed effects of emissions, as often it is either the future self or future
generations who will experience catastrophes. Several studies have incorporated delayed or multi-
generational effects (e.g., Jacquet et al., 2013; Aaldering et al., 2024; Tahzeeda, 2025). For example,
Ghidoni et al.’s (2017) public bad game delayed emissions effects, while Bosetti et al. (2022) used
successive dictator games to model how future generations cannot control what is handed to them by
previous generations. Similarly, climate change effects are likely to be geographically differential, which
may also distort evaluations of catastrophic impacts. In general, unlike game payoffs, real-world payoffs
are often not known, salient, or accurately perceived.

3.2.7. People in games all contribute in the same way

Some games incorporated heterogeneity. For example, 41 studies involved wealth inequality between
players, or inequality in climate change effects. This is useful to represent inequality between countries
(e.g., Milinski et al., 2011) and to test how it affects cooperation (e.g., Malthouse et al., 2023). However,
another dimension of heterogeneity is missing. In games, all players cooperate in the same way, by
giving (or not taking) monetary tokens, but in real-world climate dilemmas, different groups are
expected to cooperate in many different ways: urban residents by driving less, farmers by switching to
greener production methods, and so on. In other words, climate cooperation can take place via multiple
actions on many different, nested, overlapping levels (Ostrom, 2010a; see also Milinski & Marotzke’s
2022 nested game).

This heterogeneity of actions may influence cooperation. People’s willingness to cooperate depends on
their perceptions of others’ willingness (Fischbacher et al., 2001), which they often underestimate (e.g.,
Andre et al., 2024). Perceptions of others’ climate efforts may be further affected if they consist of
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actions undertaken in different or unfamiliar domains relative to the individual’s own efforts (e.g., food
vs. energy) as part of the same collective action. Such perceptual barriers may harm cooperation. Even
within one domain, cooperation can take different forms (e.g., conserving energy vs. installing solar
panels). Heterogeneity also creates potential for spillovers: there is to our knowledge no evidence on
how people’s experiences of free-riding or cooperation in one context (such as air travel) might impact
their choices in another context (such as energy use) or at different levels in one context (such as
personal travel choices vs. flight tax support).

4, Discussion

The study of economic games has been instrumental to current understanding of when people are more
likely to cooperate to reach a collective goal. Our pre-registered review of 165 studies highlights
challenges in mapping these games onto climate policy problems. The specific issues identified include:
games typically begin at a neutral starting point with no pre-existing cooperation level or
communication; the outcomes of games are often abstract or symbolic; games generally do not involve
cooperation towards a true public good (with exceptions such as buying carbon credits); games model
cooperation as giving money to a common pot (most commonly) or taking it from a common pot (less
commonly), not as refraining from activity; games use salient, direct choices between private and public
payoffs rather than avoidance of (often uncertain) externalities; games frequently focus on preventing
probabilistic climate events determined by a binary threshold; payoffs in games typically do not model
the distribution of outcomes over time and space; and games involve a single cooperative behaviour
(giving or taking tokens) that does not reflect real-world heterogeneity of climate actions.

These findings can help policy-makers to evaluate evidence from existing games. A useful rule of thumb
when seeking to apply such evidence to a specific policy problem is to ask: ‘Does this game include the
same basic incentive and information structure as the policy problem?’. The current review should assist
in identifying potentially important departures. It is then a matter of judgement as to how much these
departures matter and, ultimately, what weight to give the empirical findings. Evidence from different
game types may also map onto different problems. Threshold games map well onto treaty negotiations,
common-pool resource games replicate unsustainable consumption and production patterns, and public
goods games may apply best to local climate collective action problems with salient collective gains (e.g.
local shared energy schemes). Each of the different features of the array of economic games fit some
climate problems better than others.

In identifying factors that are missing from economic games but potentially important for climate
cooperation, the review also has constructive implications for the design of new, more realistic games.
Incorporating variation in the initial conditions of games could significantly improve external validity.
There is a straightforward need to test whether some of the challenges listed above meaningfully affect
cooperation, including for example the role of game frames (neutral or climate-focused, generic or
specific policy area, symbolic or real-world outcome). In addition, incorporating realistic features such as
heterogeneity could answer new research questions, such as whether people recognise others’
cooperation when it looks different than their own, or whether experiences in one domain spill over to
affect cooperation in other domains. Finally, economic games are arguably under-utilised for studying
outcomes that are not abstract or treaty negotiations. Much might be gained from tailoring game
designs to map onto the everyday climate dilemmas faced by most of the population, such as travel,
energy and food choices, or policy support.
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This study naturally has some limitations. Although we pre-registered the study and used a systematic
approach, we also used rapid review methods for feasibility reasons. In addition, it is possible that our
search terms missed important relevant keywords (although we searched bibliographies to help limit
this issue). Overall, we cannot claim that our review covers every instance of using games to study
behaviour in climate dilemmas. Nevertheless, we uncovered consistent patterns across a large number
of studies that would be unlikely to be altered meaningfully by the inclusion of a small number of
additional studies.

In conclusion, this study located and reviewed 165 studies that used economic games to investigate
behaviour in climate collective action problems. While these games provide many insights on potential
drivers of climate cooperation, the review identified significant challenges in mapping their design and
features onto real-world climate dilemmas. This has implications both for policy-makers (and others)
seeking to use evidence from games to inform climate policy or promote climate action, and for
researchers seeking to design realistic and externally valid climate games. Solutions to bridge the gap
between the evidence base and policy needs may include carefully matching existing game designs to
policy problems that share similar features, incorporating more realistic features in new games, and
tailoring games to everyday climate decisions across policy areas.
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Appendix B. Data charting plan

Study overview

ID (open-text), reference (open-text), aim (open-text), country (open-text), year (open-text)
Is the study a working paper? (Yes/No)

Collective action problem set-up

How is the collective action problem primarily framed?

o Collective action problem
o Public goods game

. Common-pool resource

J Tragedy of the commons
o (Collective-risk) Social dilemma
o Prisoner's dilemma

. Trust game

J Free-rider problem

J Cooperation problem

J Coordination problem

o Other

Good or bad starting equilibrium?

. Good (e.g. most cooperate)
o Bad (e.g. few cooperate)

o Neither (start from scratch)
. Unclear

. n/a

. Other

Is this a "taking" or a "giving" problem?

. Taking / not taking (pool, income, emissions...)
. Giving (resource pool...)

o Both

. n/a

. Other

What is the desired outcome of the collective action?

. Split gains

. Reduce/avoid shared losses

o Reach a threshold to avoid catastrophe
o n/a

. Other

s climate change a direct action or indirect externality?
o Direct action (e.g. choose emissions level)
. Indirect externality (e.g. choose resource use)
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o n/a
. Other

Direct link to climate policy?

o Yes, based on specific policies / actions

. Yes, refers to general policies

o Yes, via funder, grant, or author affiliation

o Yes, via publication (e.g. climate policy journal)
. No

Any other elements relevant to climate realism? (open-text)

Behavioural mechanisms

Are any social factors studied?

. Fairness preferences

o Punishment of free riders

o Norm compliance

. Peer effects

o Conditional cooperation / reciprocity

o Beliefs/expectations re: others' beliefs/actions
o Social identity or group identity

J Communities and culture

o Group size and composition

. Self-image (pro-social, pro-environmental)
. Desire to avoid guilt

. Role of leader

. Communication (content / social aspects)
. Other

Are any environmental factors studied?

. Rules about authorised consumption levels
. Group stability (partner vs stranger matching)
. Framing (e.g. community vs market game)
o Opportunities for communication

. Type and quality of information provided

o Length of problem (once-off vs repeated)

. Salience of climate as social dilemma

. (Credibility of) central enforcing authority
. Multi-level / nested problem (global/local)
. Multi-generational problem

. Transaction costs

. Other

Are any decision-making factors studied?

o Uncertainty
o Emotions/affective states
. Perceived risk or reward (except punishment)
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. Perceived coherence/justification for action

o Ease of understanding/implementing action
o Priors about climate (knowledge, concern)
J Personalised information or feedback

o Other

Climate outcome of interest

What policy area(s) are studied?

J International climate agreements/negotiations
J National climate policy

o Other general/cross-cutting (CO2 emissions...)
o Electricity

o Industry

o Built environment

o Transport

o Agriculture

. Land use, land use change, forestry

o Marine environment

o Circular economy

J Climate adaptation

. Citizen engagement (e.g. education)

. Public sector (e.g. procurement)

. Other

What climate strategy is studied?

J Mitigation (cut emissions)

. Adaptation (minimise effects of climate change)
o Geoengineering

. n/a

. Other

What type of climate action or outcome is studied?

o Reduce consumption/emissions (generally)

. Reduce consumption/emissions (spec. action)
o Changing behaviour (switch to better option)
. Supporting a policy

. Complying with a policy

o Agreeing on a policy (treaties)

. Other

What specific climate action or outcome is studied? And how is it measured? (open-text)
Summary of findings. E.g. how the identified mechanism impacts climate (open-text)
Methods

Primary discipline
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Economics (including behavioural)
Psychology

Environmental science

Ecology

Law

Computer Science

Political Science

Other

Is the study theoretical or empirical?

Theory or conceptual study (new angle/insight)
Overview

Empirical study

Review (systematic)

Review (non-systematic)

Book chapter

Other

(If theoretical or conceptual) What is the study method?

Psychological model
Economics model
Evolutionary science model
Law essay

n/a

Other

(If empirical) Is the study qualitative or quantitative?

Qualitative
Quantitative
Mixed

n/a

(If empirical) How was data obtained?

Experiment (lab, field, randomised survey...)
Administrative (or other) existing datasets
Interviews or focus groups

Surveys (online/paper/etc.)
Observation/ethnography/etc.

n/a

Other

(If exp.) Experimental method?

Lab

Online or survey

Field (incl. lab-in-field)
n/a

Other

34



(If exp.) Incentives within experiment?

o Yes
. No
) n/a
o Other

(If experiment) Is the experiment a "game"?

. Yes - public goods game

. Yes - (collective-risk) social dilemma
. Yes - common pool resource game
o No

. n/a

o Other

(If game) Is the game one-shot or repeated?
. One-shot (single round)

. One-shot (over multiple rounds)

. Repeated (multiple games)

) n/a

. Other

(If game) How do players experience choices?

. Hypothetical or symbolic

o Monetary (play with endowment)
o Real climate-relevant choice

o n/a

. Other

(If game) How do players experience payoffs?

o Hypothetical or symbolic

o Monetary (receive/lose endowment)

. Real climate outcome (e.g. charity donation)
. n/a

o Other

(If game) Do people know they're in a *climate* game? (Yes / No / Unclear / n/a / Other)
(If game) Do people know if others contributed? (Yes / No / Unclear / n/a / Other)

(If exp.) Summarise treatment / intervention / game (open-text)

(If exp.) Any other relevant features? (open-text)

(If systematic review) Further details: (open-text)

(If general conceptual piece) Further details: (open-text)

Does this study introduce any new element, concept, method, or idea? l.e. what is the innovation of this
study? (open-text)
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Population

At what level is behaviour studied?

o Individual

o Community
o Country

o International
. n/a

. Other

(If empirical) What is the sample size? (open-text)
(If empirical) What is the location? (open-text)

(If empirical) Who is the study sample?

o General public

o Students

. Climate professionals/decision-makers

. Workers in relevant sectors (e.g. oil, fishing)
. n/a

. Other

(If empirical) Any other socio-economic characteristics? (open-text)
Heterogeneity
(If empirical) Is inequality / heterogeneity considered? (Yes / No / n/a / Other)

What dimension of heterogeneity is studied?

J Gender

o Age

o Wealth / resources

o Professional background

. Psychological factors (personality, beliefs)
o Heterogeneity in impact of outcomes

o n/a

o Other

How is heterogeneity studied?

. Observed (without manipulation)

. Manipulated (endowments, group make-up...)
. Both

) n/a

. Other

(If empirical) Provide details on heterogeneity (open-text)
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