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ARTICLE INFO ABSTRACT

Keywords: Care is a valuable lens for engaging with climate futures. Care for the environment is needed as a
Care motivator to prevent further climate change, as is care for other humans and non-human species
Futures who face climate change effects. Games are a promising medium for practicing climate care, but
gzx:;e change little is known about how these games invite players to care for the future. We analyze a database
Skills of 287 published games that relate to man-made climate change. Through a comparative analysis,
Media we develop a typology of these climate games, and for each type we discuss how these games
Imaginaries invite players to practice future care. Five types of climate games emerge: casual, knowledge,

systems management, experience, and backdrop. Each type offers its own combination of care
practice affordances and representation of futures. ‘Systems management’ games engage with
care with a broad range of affordances and long time horizon, but in a very abstract mode.
‘Experience’ games have shorter time horizons and focus more on emotions. ‘Knowledge’ games
offer control over player outcomes, but little care practice or futures imagination. ‘Casual’ games
offer a practical but thin invitation to care; and ‘backdrop’ games only use climate futures as a
background, offering no direct possibilities to care for the climate. Our analysis reveals both
existing and unused design spaces when it comes to making caring for the future accessible in
games and in futures-focused media more generally.

1. Introduction

Care and the future are intimately entangled (Adam & Groves, 2011). Care as a lens on climate futures is especially valuable, since
care is urgently needed to prevent, reduce, and mitigate harm from climate change. We build our reasoning on the definition of care as
"everything we do to maintain, continue, and repair our world so that we may live in it as well as possible" (Fisher & Tronto., 1990). To
shape a sustainable future, care needs to be extended to humans as well as the non-human world (Moriggi et al., 2023). Additionally,
humanity will need to take care of our human creations that we no longer like, including technologies and byproducts (Puig de la
Bellacasa, 2011). However, not everybody wants to care for the world in the face of climate change, and those who do often do not
know where to begin (Weber, 2015). Moreover, we need to consider care seriously in all its capacities, ranging from instrumental and
practical acts of care-giving, to ethical obligation, and to emotional attachment. Approaching climate transitions from an instrumental
perspective only can cause more harm (Moriggi et al., 2020). Considering all this, care is increasingly recognized as an important
dimension of sustainability transformations (Vervoort, Smeenk, et al., 2024).

Games are a promising medium through which to engage with and learn about caring for (climate) futures. The medium offers
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unique possibilities for role playing, engaging with systems, exploring new worlds, and co-creating new stories about the future.
Moreover, commercial video games are the biggest medium globally, reaching several billion players (Vervoort, 2019). Rather than
assuming that games are always inherently destructive, extractive, colonialist media (Chang, 2019; Heijmen & Vervoort, 2024), we
choose instead to investigate the affordances to practice care in games and play. After all, most game mechanics revolve around
'maintaining, continuing, and repairing' the game world, including efforts to ensure the protagonist's physical health, to help other
characters solve problems, or to manage a community.

Using climate change games as a way to practice with care is promising, but as of yet under-researched. According to Tronto
(Tronto, 2015), different care skills can be practiced simply by exercising them. Games, as interactive media, afford practice. And
games that specifically relate to climate change have been on the rise - these potentially afford climate care practice. Gaming is a
particularly interesting avenue for social change, in that it provides aesthetic experiences and allows for the development of tacit
knowledge and know-how (Horvath et al., 2025). We are interested in games and gameplay processes (Malaby, 2007) that are
intertwined with society at large, and have the potential to influence actors beyond the play setting.

In this article, we present a typology of climate games, and reflect on the care invitations present in each type of game. First, we
discuss the concept of care from a feminist and science and technology studies perspective, then we sketch how care is used in lit-
eratures on environmental behavior, and on play. Based on analysis of 287 ‘climate games (games that feature climate change
prominently in some way)’, we describe the most common and most under-used care practices. Care as a concept can be a valuable part
of the game design, because it describes mental states, motivations for action, and specific actions. We believe this rich concept can do
more justice to the potential of climate and sustainability games beyond the typical ‘awareness’ or cognitive approach (Ouariachi et al.,
2019), and explore the potential of practicing care to bridge the gap between problem awareness and sustainability action (Spanellis
etal., 2024) and bridging present and futures (Adam & Groves, 2011). Moreover, care has been identified as a concept that bridges the
gap between environmental humanities and sustainability sciences (Blanco et al., 2024), which would benefit both fields.

2. Theoretical background
2.1. Theories of care

Care has, over the past few decades, received attention in different fields, notably Science and Technology Studies (STS) (Lindén &
Lydahl, 2021). After feminist scholars pointed out care as an invisible and unpaid form of labor, divergent everyday-uses of the word
needed untangling. Fisher and Tronto’s broad definition has defined the field, conceptualizing care as “everything that we do to
maintain, continue and repair ‘our world’ so that we can live in it as well as possible. That world includes our bodies, ourselves, and our
environment, all that we seek to interweave in a complex, life sustaining web” (Fisher & Tronto., 1990: 34). Additionally, Puig de la
Bellacasa has pointed out that care has been described as “inseparably a vital affective state, an ethical obligation and a practical
labour” (de la Bellacasa, 2012: 197).

Tronto and Fisher distinguish four phases of care, and suggest a fifth, aspirational phase. The first phase is called caring about, and
entails identifying needs (especially in others). In the second phase, caring for, a person actually takes on the responsibility for the
perceived needs. The third phase, caregiving, consists of the actual addressing of the need. In phase four, care receiving, a check-in
happens with the receiver of care, to discover whether the needs were actually met and what new needs have popped up. Phase
five represents care as a societal democratic ideal. In this situation of ‘caring with’, people across society commit to caring for each
other as needed. Each of the first four phases hones a specific care skill: attentiveness, responsibility, competence, and responsiveness,
respectively (Tronto, 2015). Tronto stresses the interdependence of all care practices, and points out that everybody both gives and
receives care, all the time. Other scholars of care underscore this point, and add that care practices and meanings are emergent (ol
etal., 2010). Tronto underscores power: “Throughout most of human history, in most human societies, caring has been associated with
lowly people” (Tronto, 2015: 12). The relationality of care is deeply entwined with power (Martin, 2015).

Non-human elements (including animals, plants, buildings, air, etcetera) can also be seen as part of giving and receiving care. These
non-human aspects of care are often less visible (de la Bellacasa, 2012). Simply banning all fossil fuel cars, for example, in an effort to
care for the non-human atmosphere, plants and animals, does not do justice to other care needs. People who rely on their car as
transport to work and who can’t afford alternatives would surely experience such an intervention as care-less. The same might go for
the many car wrecks that may devolve into the ecosystem after this prohibition.

2.2. Care, the environment, and the future

Many writers on care mention the environment and climate change in passing as topics that would benefit from care centered
approaches. A few studies set out to apply a care perspective to environmentalism. Moriggi et al. (2020) show the importance of care as
an affective driver among pro-environmental stakeholders that spend their energy on care work for the environment. They find that
green care workers extend their care not only to themselves and their coworkers, but to the entire ecosystem, suggesting that Tronto
and Fisher’s phase of caring with should incorporate nature as well as democracy. This claim resonates with Waddock’s (2024)
perspective that eco-inclusive imaginaries presuppose different social contracts than we are used to.

Environmental care research questions power relations and responsibility. Landstrom states that transdisciplinary environmental
field researchers take on a duty of care. She adds that a care perspective “highlights the importance of affective drivers for public
participation and collective research agendas” (Landstrom, 2023: 168). Much research on care and environment thus focuses on the
relationship with humans and non-humans, including work on affective connections (Calvillo & Garnett, 2019; Latimer & Lopez
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Gomez, 2019), policy (Eidenskog, 2021; Gill et al., 2017), and inter-species connections (Haraway 2018; Searle & Turnbull, 2023).

Adam and Groves (2011) focus specifically on how an existential care perspective changes perspectives on future responsibility.
Following Heidegger and feminist care theory, they see humans as essentially creatures of care. Caring for the people and things we
care about results in an extension of our care into futures — potentially beyond our own lifetimes. It also means caring about the
existence and maintenance of care itself, in terms of care capacities and resources in the future. Adam and Groves argue that from a
care perspective, care futures are living futures that reach out far beyond what we can now see in or draw from such futures. This future
dimension of care is a helpful complement to other, more present-oriented care framings. In the futures space, care has also been
explored in terms of non-western perspectives (Cain, 2025), and through the introduction of people taking the roles of future gen-
erations, which connects to the below discussion of care and play as well (Nakagawa & Saijo, 2020).

2.3. Care and design

A recent strand of literature has investigated the incorporation of care in design, either as a design process principle or as a design
outcome. The latter type of research focuses on the conception and development of care interventions, for example in the realm of
(mental) healthcare (Brown & Choi, 2017; Brown et al., 2019). These authors point to the intimacy and vulnerability that comes with
accepting and appropriating such innovations (Vallgarda, 2025). Studies concerned with care as a design principle follow in the
footsteps of work on co-creation (Choi et al., 2023; Croon, 2022; Taboada et al., 2024) and typically highlight the power dimensions
that lie behind establishing and meeting needs. Inclusivity is central to all care design studies, because the creation of ‘solutions’ is
directly connected with the people or non-humans these solutions are supposed to serve or the problems they are supposed to solve.
Design can foster care beyond the traditional focus on humans. Richardson et al. (2017) show how technologies in the home can be
used to care for and monitor non-human housemates, and bring pets and humans together to play. Likewise, design can invite people in
the public space to connect with new, non-human acquaintances (Nijs et al., 2020).

As Taboada et al. point out, “design and design research are tied to funding bodies and facilitating participants who expect out-
comes, typically within set timeframes” (Taboada et al., 2024:221) which puts a strain on the space for all co-designers to find and use
their voices.

2.4. Care and play

While many conceptions of care address human interactions with technologies and artifacts, direct applications to games and play
are rare. One study that fills this gap is by Dumit, who applies game design as a learning- and research tool to study fracking. Dumit
writes that “Through playing the game, the player obtains a feel for the emergent dynamics that result from the various parts inter-
acting. This includes emergent effects that may not be explicitly represented in the rules at all” (2017:604). While our research focuses
on games as finished artifacts and the engagement these offer to users, we will take to heart the potential for deep engagement with
complex systems that Dumit’s research shows. We also subscribe to his assertion that “By ignoring the serious play of games, the social
sciences have left this rich terrain for teaching and analysis in the hands of economics and consumer culture” (ibid: 610).

In general, games as media or technologies have specific affordances that line up very well with STS-based conceptions of care that
we have discussed so far. The definition of care as an engaged, affective mental state is perhaps the most foundational and obvious
connection to games. This type of engagement is considered highly desirable in gameplay, and has sometimes been called immersion,
although scholars have been updating the term (Calleja, 2007). The most characteristic affordance of gaming as a medium is its
interactivity. Game mechanics are specific and limited ways for the player to interact with the game system, “a set of rules and ob-
jectives that guide the player” (Dhule, 2022:8). These mechanics always have the goal of keeping players engaged; different types of
mechanics are engaging to different types of players. As Dhule writes: “When it comes to any game, you want the players to feel a sense
of desire to keep playing it” (ibid: 145). The specific mechanics games may employ, on the other hand, connect with the different
interpretations of care from STS. Actions to ‘maintain, continue, and repair’ the game-world are at the core of most gameplay. This
often includes care actions for a main character’s body, friends, community, business, or environment.

A particular way that play can invite care through world maintenance is found in live role-playing games, which allow participants
to build and maintain social institutions and to enjoy this contribution to the social construction of reality (Vervoort, Moossdorff, et al.,
2024). Another specific connection between the care literature and games can be found between Eidenskog’s description of urban care
(Eidenskog, 2021), and game designer Pedercini’s comments on the hidden politics in city builders (Pedercini, 2014). Both argue that
some options to provide care or not are hidden or impossible, and that some choices go at the expense of other groups that may or may
not be made visible. While Eidenskog describes an actual Swedish city, Pedercini discusses fictional cities consisting entirely of
computer code. Both conclude that urban planning (which consists of care acts) is infused with, often implicit, politics.

Finally, we want to draw attention to Tronto’s argument that care is a skillset that needs practice (2015). Since game mechanics
almost always entail some sort of care, playing games can be an excellent vehicle to practice care skills. The game situation is famously
described as a ‘magic circle’ by Huizinga (2008), and from this perspective, outcomes of in-game choices do not typically carry over
into other spheres of life. However, we follow Malaby’s assertion that play should be seen as a process, and as inherently interwoven
with other spheres of life (Malaby, 2007). Play and make-believe can be practice ground for everyday skills (Goffman, 1974).

2.5. Climate games

Research into climate games has grown in the past two decades. In 2013, Reckien and Eisenack (2013) established that the realm of
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serious climate change games had been dominated by the roleplay and management genres. Ouariachi et al. derived their ‘framework
for climate change engagement’ with fifteen factors for engagement from focus groups with game designers and young audiences
(2019). We follow these authors’ claim that “in order to create inspiring video games on climate change, there is a need to appeal, not
only to the analytical processing system, but to the overall experiential system" (ibid:708).

While Ouariachi et al.’s framework remains useful, the concept of care enriches their fifteen attributes that foster engagement:
Achievability, challenge, concreteness, credibility, efficacy enhancement, experiential learning, feedback orientation, fun, identity-
driven, levelling up, meaningfulness, narrative drive, reward drive, simulation, sociality (Ouariachi et al., 2019). In fact, we
consider engagement itself a form of care, as in the inseparable “vital affective state, an ethical obligation and a practical labour” that
Puig de la Bellacasa describes (2012). These three meanings of care more or less line up with Ouariachi et al.’s three types of
involvement: emotional, cognitive, and behavioral (2019). Similarly, Daniau (2016) proposes dimensions of learning in transformative
RPGs: knowing, doing, being, and relating. More specific calls for good practices in climate games include facilitating conversation
around the game (Illingworth & Wake, 2019), personification (Peralta et al., 2017), a wide range of imagined futures (op de Beke,
2021), and elements of dark play and moral exploration (Fernandez Galeote et al., 2022).

The academic conversation on climate games has since opened up to include commercial and entertainment games, too. Galeote
and Hamari explicitly call for this inclusion (Fernandez Galeote & Hamari, 2021). The authors apply Ouariachi et al.’s engagement
framework to 109 serious and 41 commercial climate games and find that transferability from games to real life remains low (ibid:15).
The study also shows that the social potential of climate games is under-used. Application of the engagement framework reveals an
analytical roadblock: The factor of ‘fun’ is, according to the authors, subjective. For that reason, the label is applied very generously.
While care is somewhat subjective, too, we believe that the ‘invitation to care’ can be read from game text and mechanics more
objectively.

2.6. Operationalization

Based on the above literature analysis, we operationalize different aspects of care based on the work by Puig de la Bellacasa (2011)
and Tronto (2015) to analyze how climate games invite care (Tables 1 and 2). These two approaches are combined because they are
complementary rather than mutually exclusive. This combination allows us to investigate the kinds of care that different climate games
afford (according to Puig de la Bellacasa’s phrasing), to discover which phases of care are represented in each type of climate game, and
to then distinguish the objects and contexts of that care. Both Puig de la Bellacasa and Tronto build on Tronto and Fisher’s definition of
care as ‘anything we do to continue, maintain, and repair our world’. That will therefore be the starting point of our operationalization;
care actions in climate games continue, maintain, and repair parts of the game world. This analysis will be contextualized by an
investigating in how the games represent climate change in terms of temporality, causality and the future (Adam & Groves, 2011).

3. Methods

We use a systematic analysis of as many climate games as possible to investigate what types of climate games exist, and how these
types invite their players to care in relation to the climate.

3.1. Data collection

To find as many climate games as possible we used a comprehensive search strategy across different platforms and game types. Our
definition of a game is ‘a published playful activity with game mechanics’. Board games, video games, physical games, card games, and
role-playing games have all been included in the dataset. Furthermore, our database comprises both commercial entertainment games
and serious or educational games. Games are included in the sample of climate games if they have a connection to climate change.

Table 1
Operationalizing times of care based on Puig de Bellacasa (2011).
Kinds of care Puig de la Bellacasa (2011)
A vital affective An active emotional engagement with other people, a phenomenon, or a non-human in the game world. Generally expected to be a positive
state emotion, but powerful negative emotions could also point to strong affective engagement.Invitations to this kind of care in climate games:

- fostering emotional bonds with other humans, plants, animals, ecosystems, geographies.
— providing an aesthetic experience that keeps rewarding the player emotionally.
— drawing the player into the game world, excluding reality for a moment.
An ethical A sensed or allotted responsibility to contribute to the flourishing of (part of) the game world.Invitations to this kind of care in climate
obligation games:
— positioning the protagonist/player as the hero who needs to save the world, abstractly.
— positioning the protagonist/player as a person with power that specific others rely on.
— positioning the player as a person with duties to contribute to the flourishing of the real world.
A material labor Interventions in the world that contribute to the well-being of that world.Invitations to this kind of care in climate games:
— actions to manage the protagonist’s health, shelter, or nourishment.
— actions to manage other characters’ (human or not, aggregate or personal) health, shelter, or nourishment.
— actions to manage the environment’s health, integrity, or nourishment.
actions to prevent harm to the protagonist, other characters, or the environment.
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Table 2
Operationalizing phases of care based on Tronto (2015).
Phases of care Tronto (2015)
Phase 1: Caring Identifying care needs within the game world. Game mechanics or narrative beats that indicate needs to the player, especially where the
about player has to make an effort to read, understand, or deduce those needs:

— Health, food, drink, oxygen bars for the avatar/protagonist.
— Needs stats for aggregate populations.
— NPC’s asking for help/explaining problems (but only when the exact solution is not predetermined, which would place the player in
phase 2 immediately).
— Sprites and other visuals changing appearance based on needs.
— In multiplayer games, listening to other players expressing needs.
Phase 2: Caring for Taking on responsibility for the established care needs in the game. Situations where the player chooses to ensure that a given care task will
happen:
— Accepting missions, quests, or storylines to help another entity (but only when accepting is optional). Note: This is about the act of
accepting, not actually playing the mission.
— Choosing to engage with mechanics that will meet a care need later or indirectly.
— In multiplayer games, convincing other players to accept a care task.
— Committing to achieving a win condition if/when that win state consists of successfully meeting care needs.
— (Note that many single-player games enforce caring for by making the player lose if the character’s care needs get too low.)
Phase 3: Caregiving Performing actions that address the identified care need. Interactions with the game that improve some entity’s well-being directly.
— Guiding player character to eat, drink, heal, or sleep.
— Healing, feeding, watering, cleaning, tending, etc. another character or entity in the game.
— Shielding or protecting an entity from an immediate threat.
Phase 4: Care Checking in after giving care, to see whether the need has been met and what other needs have resurfaced. Interactions with the game/
receiving interface to gauge success of the care intervention, including:
— Revisiting stat bars and graphs.
— NPCs/pop-ups that give feedback.
— In multiplayer, responses from other players.
Phase 5: Caring with A democratic ideal that includes all citizens of a democracy into a system of care, committed to caring and receiving care continually and
equitably. Considering the distribution of responsibility as a political question. Noticing care as a worthwhile activity.
— Discussions or critical reflection (with other players, or with NPCs) on the importance of power to care distribution.
— Systematic care distribution to the needy as a matter of course.
— Games that put care front and center (rather than consumption, money, etc.).

These connections include climate change as an environmental mechanic, pushing the player to make different choices; climate as part
of the history of the game world; and directly addressing the audience with lessons about climate change. The threshold of relevance
was kept quite low here. Climate change content need not be convincing, in-depth, pertinent, or accurate. Any game that involves any
kind or amount of content related to man-made climate change is included. Titles were excluded when the afforded interaction did not
meet our criteria for a game — common examples were freeform virtual reality experiences and playfully styled interactive graphs.
Additionally, we did not include games for which no standardized material could be found.

First, we used different keyword searches on several platforms to collect climate games. Search engines Ecosia and Google were
used with the terms ‘climate game’, ‘climate games’, ‘climate change game’, and ‘global warming game’. The most useful results from
search engines were compiled lists and overviews of climate games, for example on games review websites. Search engine results also
pointed to some older browser games, but those games run on the since abandoned Flash software and were not accessible at the time
of data collection.

Most video games were found on digital sales platforms: Steam and Origin on PC, the App Store on iPad, and the Play Store on an
Android phone. On all platforms, we searched for ‘climate change’, ‘global warming’, and ‘climate’. The latter search term required
manual filtering. Many games advertise climate modeling as a feature, without any connection to climate change, or human or societal
influences on climate. The final database consists of 287 titles.

To transform our database of titles into manageable data, we took down their characteristics from the found games. The primary
source of game data was promotional material; descriptions, gameplay videos, and screenshots of the games, as well as professional
reviews and user comments. All free games were played by the first author. Additionally, paid titles were played if 1. Reviews singled
out the game as an important climate game, 2. The promotional material did not provide enough information to analyze the climate
game, or 3. Based on the promotional material, a game appeared different from other climate games so far.

Memos were taken throughout and after gameplay to keep track of games’ characteristics. Reasons for making a memo beyond a
general summary included any sort of surprise or frustration, delight, notable mechanics, wanting to quit, wanting to replay, and
confusion.

3.2. Data analysis

As a first step in data analysis, we used a ‘constant comparison’ (Glaser, 1965) method to sort games in terms of their differences to
each other — while specifically focusing on how the games used climate. Each difference between two climate games demonstrated a
characteristic of climate games. New characteristics were constantly compared to established characteristics to see whether they could
be combined instead of creating a new category. This process was repeated until no new categories came up. Comparing the seven
characteristics and placing the games in them yielded a typology of five distinct types of climate games.
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Next, we added our operationalized conceptions of care to the typology of climate games, indicating which climate game types
afford the different kinds of care. This means that while many games of a type offer all the phases and types of care listed, each type will
also include games that cover fewer kinds of care. We also added the likely subjects of games’ care invitations, as well as short de-
scriptions of the role climate change can play in relation to caring in the game. We chose to apply the care analysis to the typology
rather than the individual titles, because the typology of climate games already sorts for the location of climate in the game, and for
types of game mechanics and engagement. Game mechanics and player interaction together cover our conceptions of care. Following
Adam and Groves (2011), we focused on how care played out in terms of temporality, causality and the future.

4. Results

Table 3 displays our typography of climate games with five types in the columns: casual, systems management, knowledge,
backdrop, and experience; presents the games’ availability; and offers the analysis of the game’s care affordances. Table 4 provides
more detail about the games’ relationships with climate change, causality and temporality, and the future.

Game types were effectively distinguished by both the ‘place of climate change in the game', and ‘the way the game invites players
to relate to climate change' Other characteristics are displayed in the table to give an idea of the games each type comprises. The five
types cover the available data well; almost all games fit into one type as their primary category.

The analysis leans heavily on the concepts from both Tronto and Puig de la Bellacasa describing the different phases and types of
care. For clarity’s sake, we do not cite the authors each time in the results section; instead, we make sure to use the same concepts
throughout. The definitions and operationalizations of these concepts can be found in Tables 1 and 2.

4.1. Casual

Casual climate games are simple, with repetitive and easy mechanics, little to no characters and story, and accessible learning
curves. These games are easy to pick up and easy to put down. Casual games’ mechanics are simple too, with the most extreme example
being idle clickers. In idle games the player can only interact with the game by clicking or tapping, which always leads to the same
outcome (for example, multiplication of a resource). Games of the casual type either have infinite progression or repetition.

Casual games in our database use climate change to frame the game-actions required by the player. This climate change framing
can take place in either game setting, mechanics, or plot, but is simple enough that the game can be played while ignoring the climate
aspect completely. ‘Climate Run’ in Fig. 2 illustrates this limited relevance of the climate theme: Global warming is the reason the
penguin must move, but the player can ignore this reason and still play. Some of the casual games seem to cross over into the
knowledge category by providing information about climate change in between gameplay. Fig. 2 shows an example of this crossover in
the form of ‘Climate Run’. However, ‘Climate Run’ is still primarily a casual game, because its mechanics do not revolve around
knowledge of climate games; the game’s location of climate change is in the setting and in the flavor (look, feel, and explanation) of the
game mechanics (evading obstacles).

The care invitations that casual games afford are typically of an action-oriented nature, most in line with Tronto’s phase 3 —
caregiving (Tronto, 2015). Some games, such as Climate Run in Fig. 2, also invite players to recognize the need that goes behind this
caregiving, to care about. Phase 2 is always skipped, because casual climate games do not give players a choice in whether or not they
take on responsibility for this need (the only option to avoid this is not playing the game). Casual climate games thus ask the player to
perform a ‘material’ labor within the game world: changing some parameter to address a certain need. Some affective engagement is
afforded, too. Climate games of this type offer a specific, low-intensity affect, possibly aimed at continued relaxation. Additionally,
affective engagement is sometimes, but not always, afforded by connections to characters and their plights within the game (as in both
examples here). Finally, some casual games make an explicit care appeal beyond the game world. This is true for Climate Run (Fig. 2,
left panel), which offers instructions on material labor, and suggests an ethical obligation, and Longleaf Valley (Fig. 1), which claims to
donate to a tree charity for gameplay milestones.

Casual games have limited to no temporality; the game does not notably change over time, especially in its relationship with
climate. Causality in casual games is extremely direct, with a player action predictably and immediately causing an expected outcome.
In Longleaf Valley (Fig. 1), for example, the player taps or drags identical items together. This yields points, which eventually can be
used to clean up the local nature reserve. Because temporality and causality are limited, the futures represented in casual games are
limited as well.

Summarizing, casual climate games are simple and their connection to climate change action or information may be quite weak or
even flawed. This limitation may be compensated by the wide audience casual games could reach, combined with their potential for a
gentle care as an affective state. Additionally, casual climate games have potential as a practice ground for performing climate
caregiving. However, in order to realize this potential, these caregiving acts in the game, however simple, should be somehow
transferrable to real life.

4.2. Systems management

Gameplay in the systems management type revolves around managing system inputs and outputs. Resources usually need to come
in, while the player has to produce desirable outcomes and prevent or minimize undesirable ones. In climate games of this type
greenhouse gas emissions are often an undesirable output that needs to be managed to achieve a win condition. Emissions may be
lowered (indirectly) through changing inputs, for example by lowering investments in industries, or spending resources on population



Table 3

Typology of climate games: Game mechanics, availability and care affordances (type and phase).

Casual (67 games)

Systems Management (98 games)

Knowledge (21 games)

Backdrop (57 games)

Experience (44 games)

Game mechanics
and
characteristics

Availability

Care invitation and
afforded kinds
of care

Phase of care,
corresponding
skills practiced

Game mechanics are simple and
repetitive, including idle tapping and
endless movement. The player controls
one element of an abstracted play-world
from the outside.

Commercial.

On mobile or in browser. Free or cheap.

Limited care invitation.

Affective state; material labor.

Care extends to a specific character or
bounded geography.

Phase 3 (caregiving), sometimes 1
(caring about).
Competence, sometimes attentiveness.

Managing a system is the core game
mechanic. Often turn- or round-based.
Player controls resources in the world
from a top-down perspective, or from a
control room.

Serious, commercial, or indie.

Mobile games are free or cheap; PC or
console games can be AAA market priced.
Learning curve can be extensive.

Expansive care invitation. Flow state
comes from cognitive challenge.
Affective state; ethical obligation;
material labor.

Care extends to an elaborate geography
or community.

Phase 1 (caring about), 2 (caring for), 3
(caregiving), 4 (care receiving).
Attentiveness, responsibility, competence,
responsiveness.

Player scores points by solving
knowledge-based puzzles or
quizzes. Direct interaction with
interface. Educational or
serious.

Often easy to access and free or
cheap. Exist on all platforms but
especially on mobile.

Limited care invitation.
Ethical obligation.

Care extends to real-world
climate issues.

Phase 1 (caring about).
Attentiveness.

Lots of variation in mechanics,
but single player RPGs as well as
strategy games are common.
Commercial or indie.

Often on PC or console; can be
expensive.

Expansive care invitation, but
not necessarily for or with the
environment.

Affective state; material labor.
Care relates to the protagonist/
avatar, or community, but
caring goes in spite of the
climate rather than for it.

Phase 1 (caring about), 2
(caring for), 3 (caregiving), 4
(care receiving).

Attentiveness, responsibility,
competence, responsiveness (but
not for climate).

TTRPGs, larps, interactive novels, physical
games. Game mechanics support emotional or
social experience. Indie or serious.

Often free or cheap, and require no platform
other than the game materials. More difficult
to find, and learning curve can be more
extensive. Sometimes require coordination
with a group of players.

Expansive care invitation (afforded, not
given). Flow state comes from interaction.
Affective state; ethical obligation; material
labor.

Care relates to the player’s avatar or
protagonist, in-game relationships with other
humans and/or the environment, and may
even reach the political system or world at
large.

Phase 1 (caring about), 2 (caring for), 3
(caregiving), 4 (care receiving), and
potentially phase 5 (caring with).
Attentiveness, responsibility, competence,
responsiveness.
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Table 4

Typology of climate games: climate change, causality, temporality and futures.

Futures 176 (2026) 103760

Casual (63 games)

Systems Management (92

Knowledge (19

Backdrop (56 games)

Experience (41 games)

games) games)
Temporality Timeless, or time passes Evenly distributed, linear No in-game Climate change has Gameplay happens in a
and climate in a highly abstract way.  passing of time (often turn- temporality. already occurred in a thick, compacted slice of
based). Climate changes over distant, untouchable hypothetical future,

Causality and
climate

Causality is extremely
direct. Player action
always has a completely
predictable and
immediate outcome.

time. Replay offers relatively
reliably repetitions of
timespans.

Causality is direct; player
choices influence climate
outcomes. Surprise outcomes
usually occur because of other
variables in the system. The
player can learn and
understand all variables.

Causality is limited, but
very predictable.
Selecting a correct
answer means moving
toward win-condition.

past.

Causality differs, but
never relates to climate
change themes directly.

sometimes in an alternate
universe.

Causality can be very
indirect and messy. Player
action does not precisely
predict outcomes.

Place of climate Climate change is part of ~ Climate change is part of the Climate change is the Climate change is part of ~ Climate change is directly
change the ‘flavor’ of gameplay.  in-game events (plot), and of topic of the game the setting’s history or tied to emotional or social
game mechanics that involve mechanics, which (far-away) geography. experiences.
managing resources to prevent  revolve around
climate change, or to mitigate knowledge.
its consequences.

Connection Climate change isusedto  Climate change is presented as  These games inform Climate change is one Offer empathy or deep
between appeal to audiences as a  a problem that is fixable or their audiences about aspect of a (complicated)  understanding of specific
climate theme that provides controllable by proper systems  climate change. game world, but climate change experiences;
change and urgency or threat. management; audiences relationship between invite reflection.
audience Sometimes these games explore systems thinking and player and climate

inform audiences, too. climate’s place in systems. change is indirect.

Future No future exists, or a Futures are extrapolated from  Not part of the game; The game takes placeina A wide range of futures is

represented  future is extrapolated the temporal starting point sometimes game text post-climate future. represented, but the specific

from an extremely
simplified present.

(usually present, sometimes in
the past); adaptation-focused.

will appeal to real-
world future outcomes,
usually based on
scientific predictions.

Importance of the past
climate catastrophes in
the game futures varies.

outcome is always
emergent. Can be familiar,
fantastical, or even
magical; utopian or
dystopian.

awareness campaigns. In more complicated games, different elements or sections in the system influence each other (Fig. 3). Gameplay
of the system management type tends to take more time (20 min to many hours for a playthrough) and more attention than that in the
casual and knowledge types.

Systems management games can offer an expansive care invitation. Players are expected to care about, or with, the well-being of
‘their’ object of management. An ethical obligation is invited by the wide range of management options, the god-like powers to make
change, and the top-down perspective; the player has all the power and thus the responsibility. Material labor is necessary too. Four of
the phases of care are afforded by this type of climate game. Recognizing needs is a vital part of management games’ mechanics, read
from stats and gauges. The player actually has a choice in this type of game, whether or not to take on each specific need, for example to
build flood barriers or not (see Fig. 5). Then, players need to make sure that the caregiving is performed somehow. Receiving care is
also a typical part of management climate games; each intervention generates some feedback. Players are expected to actively look for
this feedback to gauge the effectiveness of their actions.

Systems management climate games afford care phases 1 through 4. As the name suggests, though, management mechanics require
constant monitoring of care needs, which puts more weight on the first and fourth phase, of identifying care needs and checking in with
those needs respectively. Additionally, the second phase of taking on responsibility is widely represented, especially in cases where
players need to choose which care needs they will prioritize. This means that the care skills of attentiveness, responsibility, and
responsiveness can be practiced in this type of game. On the other hand, while some climate games of this type afford caregiving as
well, this phase is often represented in a way that is unrealistic or black-boxed. Besides practicing care skills, the systems management
type of climate game could help to foster optimism toward climate care policies when audiences experience interventions’ effec-
tiveness first-hand (if in mediated form). A trade-off is that the systems in these games are always and necessarily simplified, possibly
making them less convincing or interesting to players, and potentially even spreading flawed information.

Timberborn (Fig. 5) is a rare example of a climate game that engages with elements of the phase ‘caring with’, where care is
embedded within the whole social system. Gameplay is essentially a city builder, but for a society of beavers that inhabit a post-human
world with recurring droughts. All beavers are equally likely to take up any task when it opens up, regardless of age, gender, or history.
Food and other resources are communal to all beavers. Care for the non-beaver environment is required for sustained societal success,
including long-term forestry and water management. On the other hand, there is no democracy or politics in the beaver society, which
means Timberborn does not do justice to the entire phase of caring with.

Temporality and the future are vital to systems management gameplay. Time passes in a very predictable, countable, and even way,
often as a turn-based mechanic where each turn represents a number of months. Moreover, replaying the game allows the player to
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Collect more tree tokens to plant

arealtree

Jim, what exactly is Chemsys trying to do
with Longleaf Valley Park?

Fig. 1. Casual climate game ‘Longleaf Valley’ uses a narrative to frame idle merger gameplay: two young people restore a local valley. Additionally,
the game promises to donate money through a real-world organization. (TreesPlease Games, 2024.).

experience the same timespan again. Likewise, causality is relatively predictable and reliable. Player input affects the game outcomes
more or less directly, although surprises can happen. Usually, unpredictable outcomes happen because of hidden or interacting
variables, but the player can, over time, understand all variables in the system. Together, predictable causality and temporality offer
visions of a future that is an extrapolation of the game’s starting point in time (often the present, or an earlier time). Futures in the
system management games are therefore usually adaptive when it comes to climate change, and highly influenced by techno-political
interventions. Care, then, is abstract and focused on controllable futures.

4.3. Knowledge

Knowledge climate games exist to convey, practice, or test knowledge. Some of them use quiz or puzzle mechanics, where
rehashing, deducing, or discovering correct knowledge leads to a win condition. ‘Environment Quiz’ in Fig. 6 is a good example of a
knowledge climate game with quiz mechanics. Others use simple mechanics that are secondary to the goal of knowledge sharing,
crossing over somewhat into the casual category. The distinguishing feature for knowledge games is that the mechanics still revolve
around knowledge of climate change related matters, as illustrated by ‘World Rescue’ in Fig. 7. Knowledge games tend to be easy to
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The ice has all Careful! The
melted away! -1 water is toxic
-

Gorilla
Watch outl There's a fire coming this way.

Pingu
You can reduce the amount

garbage you produce by using
reusable products!

Fig. 2. Example of a casual climate game with crossover elements of a knowledge game. In ‘Climate Run’, players guide endlessly running penguins
and other animals around obstacles caused by global warming and other man-made environmental effects. Gameplay is casual, but the game gives
additional information in text boxes, for example about how players at home can take actions, and how climate change affects different ecosystems.
(Preet Patel, 2021.).

start and stop playing.

Knowledge climate games have a limited care invitation. This type of game only appeals to the ethical obligation aspect of care,
pointing out that something concerning is going on. The implication seems to be that players should already care about this affectively,
and therefore feel responsible for the issue. Some games, such as World Rescue (Fig. 6) make an effort to include affective engagement
by introducing characters and storylines. These tend to be disconnected from the game mechanics. The main phase of care that
knowledge games appeal to is phase 1: the identification of care needs. Occasionally, other phases are part of the game, especially
when the game intersects puzzle levels with more ‘casual’ gameplay (Fig. 6 displays an example of caregiving in the lower panel).
‘Environment Quiz’ taps into an additional care avenue by allowing players to design their own quiz (Fig. 5), making use of the
learning potential in game design (Dumit, 2017).

Knowledge climate games afford a socio-ethical obligation, as well as practice in identifying care needs. While this care invitation is
relatively limited, this type may be useful for players who already have an affective engagement with the topic. A trade-off to this
limitated care invitation is that knowledge games can be quite accurate in the information they share.

The only temporality that some knowledge climate games display, is a limit on the time a player has to answer questions or solve
puzzles. Causality in this type of game is very direct and small in scope: When a player answers a question correctly, points are earned
or the win-condition gets closer. It is no surprise, then, that, knowledge climate games rarely relate to futures at all. At most, this type of
game will quiz the player on predictions from existing climate models, or urges the player to prevent certain outcomes in the real
world. Because of the type’s commitment to truth, any engagement with futures is always firmly rooted in the here-and-now, and there
is little opportunity to engage with active care for ‘living’ futures.

4.4. Backdrop
Backdrop climate games locate climate change in their setting, usually in the game world’s history but sometimes in a far-away part
of the geography. Climate change in backdrop games is typically an important reason why the game world is as it is, and explains

certain game mechanics. However, players do not play with climate change, because the climate catastrophe already happened and is

10
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CHAIN REACTION

Clmate ECo-Indicotor has reached the crimcol
level in the Austrolio regiond

Such drostic snviconmentol Chonges In 0ne region
trigeer O chain reoction ond offoct ol other
reQgions.

Be coredul — the more regions ore struck by on
S oNnmen ol Crisis, the Mmore GINOU It Decomes
to stobilze the world 3 ocology.

Fig. 3. Example of a moderately complicated systems management climate game. In ‘Eco Inc./ Save the Earth’ players manage environmental
parameters around the globe by implementing policies and responding to crises. The goal and win condition is to stabilize the global ecology.
(GameFirst, 2020.).

out of the players' reach. Because climate change is not part of the gameplay, a variety of game mechanics and genres are possible in
this type. Certain city-builders and strategy games fall in this category and so do some post-apocalyptic adventure games (see Figs. 8
and 9, respectively). The use of climate change as a theme is somewhat arbitrary in backdrop games; often climate change could have
been replaced by a nuclear disaster, Al run amok, or some other (man-made) disaster. The climate catastrophe puts the player in an
environment where little care infrastructure exists.

The backdrop type is striking in how it relates to care. The care invitation is usually very high in this type of climate game, but the
object of care is not the environment. Instead, climate change is the contextual explanation for the high care demands of the game. An
affective engagement and material care labor are offered to the player because of climate change. Care phases that are a part of this
game include 1 through 4: Assessing needs (of the main character, a community, or others in the story), taking responsibility for those
needs, addressing those needs, and checking back in to see how the care was received. However, while these phases may be aimed at
caring for parts of the environment (including for example farmland), the goal is never to reverse climate change, to restore the
ecosystem, or to come to grips with the reality of life after climate catastrophe. Games where these themes are part of the gameplay,
would be systems management or experience games.

The popularity of climate change as a theme in backdrop games (with 56 titles in our database) speaks to the phenomenon’s
relevance in current discourse and imagination. Backdrop climate games may contribute to caring about the climate as an affective
state - mostly driven by fear for the consequences after climate change. These games imagine the difficulty of non-climate care after a
climate catastrophe. This type has the potential to engage large audiences, precisely because the focus of backdrop games is not on

11
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Fig. 4. Example of a complicated systems management climate game. In ‘Civilization 6: Gathering Storm’, players try to maximally advance their
civilization. Players’ actions can get in their own and each other’s way, for example through fossil-fuel-induced climate effects that generate
droughts and hurricanes globally. (Firaxis, 2019.).

Fig. 5. Timberborn is a management climate game with elements of ‘caring with’. (Mechanistry, 2021).
messages of climate change, but typically on entertainment. The invitation for reframing is there, especially for games that facilitate

discussion or cooperation (Gao et al., 2024). On the other hand, the care skills that players practice in backdrop climate games do not
relate to climate change, so the transfer to climate care in the real world is limited.

12
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Fig. 6. An example of a knowledge climate game. In ‘Environment Quiz’ players tap the correct answers to questions to gain points. Players can also
make their own quizzes. (Barnaby Company, accessed 2021.).

Fig. 7. An example of a knowledge climate game. ‘World Rescue’ alternates information and storytelling with mini games with simple mechanics, in
this case guiding climate refugees through a registration process in the correct order. (ZU Digital, 2017.).

Virtually all backdrop climate games take place in an imagined future (or alternate reality) where climate change, or even climate
apocalypse, has already happened. These climate events are usually so far in the setting’s past that they are untouchable during
gameplay; in many cases, climate change is only mentioned in descriptions of the setting outside of gameplay. For this reason, causality
never relates to climate in this type of game. Whatever a player does can never change the climate in any way. From a futures
perspective, backdrop climate games have the potential to address many different futures, and often, the futures represented are not an
extrapolation from our real world status-quo. However, most of the backdrop titles in our database use a similar future: Climate change
(sometimes among a list of other catastrophic events) has left the game world in a post-apocalyptic state without established in-
stitutions, often in a harsh environment and weather. This means that backdrop games allows for care set in different futures; but not
for care directly focused on climate change.

13
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Fig. 8. A backdrop climate change game. ‘Climatic Survival: Northern Storm’ depicts a world after climate change that is now plagued by cold. The
actual climate change happened in the past, before the events in gameplay. (Johannes Forth, 2019.).

Fig. 9. An example of a backdrop climate game. ‘Decimated’ is a multiplayer Role-Playing Game where players can explore, loot, and conquer a
post-apocalyptic world. (Fracture Labs, 2024.).

4.5. Experience

The defining characteristic of experience climate games is their aim to offer a deep reflexive or social experience related to some
aspect of climate change. Climate change always influences in-game events, but it may also exist in other aspects of the game. Many
serious gaming exercises fall in this category, where people learn to empathize with certain stakeholder positions or emotional re-
sponses. Most of the tabletop- and live action role playing games in our database are of the experience type, as well as some first-person
storytelling experiences.

Experience climate games offer an expansive care invitation. Potentially, this includes affective engagement, moral obligation, and
material practice, as well as all five of the phases of care. In fact, with the exception of caring with, all of these would usually be ex-
pected. Experience games also offer a wide variety of subjects of care, including different species (Fig. 12), hypothetical climate

14
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refugees (Fig. 10), and more realistic climate refugees (Fig. 11). The drawback of this wide range of possibilities, is that the actual
outcomes of a game are less controlled and less predictable. Outcomes can vary based on emergence in role-playing, or because of
different empathy responses in individuals. An argument in favor of this limited control is that the open-endedness does more justice to
the dynamics of knowledge, truth, and power that come with care. In experience games, players can more easily choose to rebel, or to
intersubjectively change the game-world.

Experience climate games afford the widest array of climate care possibilities out of all of the game types. This type offers op-
portunities to emotionally connect to faraway people (or non-humans) and experiences; to experience first-hand what certain climate
dynamics feel like; and through shared reflection, to extend our imaginations of what the world could look like. However, because of
the open and emergent nature of experience games, it is completely unpredictable whether these positive outcomes happen in any
given playthrough. Scalability is another issue for emergent experience climate games. This type requires investment of resources,
notably time and coordination of the player group. Moreover, group size is usually limited. While deep care may be practiced in
experience games, we would invite designers of experience games to consider if and how those experiences could be made accessible to
more people. On the other hand, individual experience games, such as interactive novels, are easily scalable. But the emotional impact
of such a story is still very personal, and because the experience is individual, the benefit of collective experience is lost.

Experience climate games ‘zoom in’ on a very specific slice of time. Time does pass in the game, but sometimes as slowly as in real
life or even slower. Many experience games are set in a (near) future that is extrapolated from ours (see Shocks and Shields in Fig. 11),
sometimes adding fantastical elements, including being transported into an animal’s embodied experience (Treaty of Finsbury Park in
Fig. 12). In other cases, the game is set in a fictional timeline, where climate change exists alongside magic, as is the case in Lost Roads
(Fig. 10). Causality is often very messy in experience games, with player input impacting outcomes only obliquely or not at all. Game
outcomes can be highly emergent, unpredictable, and imaginative. This game has the greatest variation in visions of the future,
especially in visions where players can interact with the climate.

5. Discussion & conclusion

Here, we discuss what can be learned from the role of care in the 287 climate games we have analyzed, and offer recommendations
for future game design and research. First, we will reflect on issues, limitations, and unaddressed questions that arose from this
analysis.

5.1. Limitations and prospects

This study has limitations in its data collection process, in the depth of the analysis, and in the scope of its application. Data
collection has suffered from unavailability of certain data. For example, it would have been useful to collect and compare publication
years of the climate games, but often these were impossible to find. A similar issue existed for user ratings. Some games are under-
represented in our analysis. We chose to not include itch.io as a search platform, which excludes a number of titles that exist in the
space of hobby or student projects. Additionally, we found that many climate larps exist but are difficult to find altogether. The scope of
this research’s application suffers from the fact that we only focused on the game texts and the promotional texts. Efforts at care-full
design and power negotiations during the game design process are hidden from our analysis.

There are limitations to our research approach as well. Digital games vanish as quickly as they appear, which limits reliability.
Some of the games that we added to our database just a few years ago, have since disappeared from easy availability. Additionally,
using English as a search language has possibly included relevant games. While some games in German, Italian, and French did pop up
and were included, searching in different languages may have led to different outcomes.

The power dimension is vital to the concept of care, but warrants further research in the realm of (climate) games. Power should be

Fig. 10. Example of an experience climate game. Lost Roads’ is a fantasy Tabletop Roleplaying Game (TTRPG) where a group of players experiences
a journey as climate migrants through collective playful storytelling. (Ary Ramsey (writer), Cecilia Ferri (artist), 2020.).
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Fig. 11. Example of an experience climate game. ‘Shocks and Shields’ is a variation on tag, where environmental shocks can haunt people away
from their homes. (Red Cross Red Crescent Climate Centre, 2017.).

Fig. 12. In ‘The Treaty of Finsbury Park’, players take on the role of non-human inhabitants of the local park, and advocate for their needs.
(Furtherfield, 2020; still by Tracy Kiryango, 2023).

studied in depth as it is portrayed and experienced in game play. An additional avenue for further research involves the power di-
mensions that players experience in real life, and how these intersect with the experience of climate games in the form of audience
studies, or for example a cultural capital analysis of climate games. Studies engaging with audiences could perhaps expand on the
design suggestions to bridge the gap between in-game care of and for the climate, and caring for the climate in real life.

5.2. Care across different types of climate games

Every type of climate game has its own unique benefits and drawbacks as means of sustainability engagement. While casual and
knowledge games have relatively limited care invitations, these types of climate game are accessible and easy to play. Investments of
time and energy to learn the rules, or of money to purchase the game, are low. These types of games have the capacity to reach large
audiences quickly. As a trade-off, casual and knowledge games offer few opportunities to practice the different phases of care.
Conversely, systems management- and experience games both offer a wide range of care invitations. Care in management type games
has a more cognitive focus, and in the experience type care emerges in interaction and meaning-making. However, these two types of
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games are often less accessible, as they can be expensive or difficult to learn. Finally, backdrop climate games do not relate care to
climate change directly. On the other hand, this type of game might invite an emotional attachment to the importance of climate
change, and it can appeal to a wider audience by not using climate change as a main focus. Whether these outcomes happen, deserves
further research.

In general, we consider climate games useful ‘practice grounds’ for sustainability care. Many game mechanics in climate games
correspond to Tronto’s phases of care. The first phase, of identifying care needs (‘caring about’) is practiced in every type of climate
game, which means that all climate games may contribute to attentiveness in the face of global warming. The casual type sometimes
skips this step to move straight to phase 3, ‘caregiving’. Systems management, backdrop, and experience climate games may afford
practice in all the phases of care. Moreover, climate games can inspire care as a mental state, as a moral obligation, and as a practical
action.

However, the ‘caregiving’ step, which involves someone directly administering to a care need, is mostly absent in our database.
Many climate games do include such a step in the game mechanics, but these specific mechanics can be unrealistic. For example, a
player can reverse desertification by tapping an area of the screen, where each tap ‘waters’ it (Desertopia, Gamtropy 2017). Both the
interaction with the mechanic (tapping the screen), and what this tap represents (adding water to the top soil) are unrealistic and
impractical solutions to this real-world phenomenon. This finding corresponds with Galeote and Hamari’s claim that a low number of
climate games “are achievable (1), i.e., players take climate change actions that are within their reach (32 %), missing an opportunity
for direct transference from the game to real life” (Fernandez Galeote & Hamari, 2021:15). A variation of this issue is common in
management climate games, where a plausible solution is presented, but the execution is black-boxed: A player can tap an awareness
campaign, which is then automatically and successfully executed. We agree with Foppe and Von Wehrden that it is time for more
research into skill transfer from (sustainability) games (Foppe & Von Wehrden, 2024) and suggest the correlation between game action
and real world action as a starting point.

Moreover, caring in climate games does not always mean caring for the climate. In most backdrop and some systems management
and experience games, the player’s care is directed toward other entities. In those cases, care is necessary because of, or in spite of
climate change. Additionally, the importance of care as a communal endeavor is under-lighted in the games that display a hostile or
indifferent relationship to the environment, and the absence of social contracts, institutions, or any other kind of formalized in-
terdependencies. Climate games with low-interdependency worlds feel uncertain and empty, and force players to direct care to their
own needs. In contrast, extending empathy and care acts to others happens in games where basic care systems are in place, where the
player has a god-like perspective, or in games that focus heavily on relational interdependency like narrative role-playing games.

5.3. Caring for the future in climate games

Following Adam and Groves (2011), it is valuable to consider how climate games engage with caring for futures — in other words,
how care relates to time horizons and the ways different futures are presented. The representation of temporality and causality in
games play a big role in the way that care and the future connect. Game designers, like designers of simulations and scenarios
(Vervoort, 2019), have to choose between being reliable and predictable on the one hand, and free and emergent on the other, in how
the player reaches and influences futures over time, through cause and effect. Predictable future scenarios like those in systems games
and some knowledge games may help people practice caring for the future from a systems organization and resource management
perspective. However, in practice, these games often stick to current paradigms, as well as tech solutions, band aids, and adaptation,
while depoliticizing climate decision making. More unpredictable and radical future scenarios may contribute to opening players up to
new imaginaries (Kim & Jasanoff, 2009) and shifts in paradigms (Meadows, 1999). Radicalizing futures representations, however,
often comes at the cost of player control over game outcomes — audiences are taken along in a narrative. Such radical futures most
commonly occur in our experience category of games; backdrop games also offer possibilities to at least immerse players in radical
futures, even if these futures are not foregrounded in gameplay. Casual games, where caring ‘for’ can mostly be found, could borrow
from the backdrop approach by providing hints of worldbuilding. It would be important to measure the potentially very subtle results
of such backdrop futures, however.

All in all, the ‘caring for futures’ perspective further supports the observation that caregiving is still missing in climate games, and
specifically that games that take full advantage of the possibilities to engage actively with the care of radically alternative futures are
still rare. There is a real unused design space for games that combine concrete care practices and skills with such radical alternative
settings — a space that is currently populated by very few games like Timberborn. The Adam and Groves perspective on people as
creatures who through the care of other beings and things engage with the future offers a major opportunity for a new type of climate
game. Climate games could also integrate ideas about future generations being represented in present decision making (Nakagawa &
Saijo, 2020). They could also embrace non-western conceptions of future care (Cain, 2025).

5.4. Care in game design

Game designers can use the academically grounded concept of care to guide or explain design choices. A good climate game should
ideally inspire all three main conceptions of care: a socio-ethical obligation, an affective state, and practical action. Moreover, an ideal
climate game would translate these three aspects of care to the real world, showing a player how to feel responsible for, and attached to
the environment, and how to take practical steps to support it. On the other hand, we do not believe that every climate game should
allow practice in each phase of care; instead, designers should make a conscious decision on where to direct players’ care. While some
very ambitious projects may aim for all the care phases (Eco, Strange Loop 2018), games with a narrower focus have their own merit.
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After all, climate games with very complicated systems are not interesting to all audiences (Fernandez Galeote & Hamari, 2021).

The current range of climate games leaves much potential design space unused in the form of ties with real-world care. The games
in our database offer practice in attentiveness, responsibility, and responsiveness, but competence is not practiced in a realistic way.
Competence in climate care is the most needed skill for people who already feel an emotional or ethical attachment to the environment
(or to human climate victims). Competence is the answer to the question ‘I want to do something, but what and how?’ The lack of
practicing competence is a problem, as this gap may leave players with a sense of climate know-how, while translating to poor climate
choices in real life (Schijven & Kikkawa, 2024). Besides competence, real-world care can take different forms, including having the
game (design) embedded with local or online communities, as well as with environments or other ‘hooks’ to realism. Climate games
could here draw on other creative practices with the goal of transformation that already engage with community action (Vervoort,
Smeenk, et al., 2024), urban environments (Mangnus et al., 2022), or natural surroundings (Chang, 2020). Creating such hooks with
real world care, whether that is in game mechanics, text, or metatext, can help the outcomes move ‘beyond awareness’.

Another limitation with climate games is that some games offer a thin care invitation that only focuses on identifying care needs —
apparently presuming the player already cares emotionally, ethically, or practically. Designers of climate games should ask themselves
whether identifying needs is enough care to keep players engaged, let alone whether it is enough to accomplish change in the real
world (if that is the goal). Furthermore, phase 5, ‘caring with’ as a democratic ideal, is not common in games. Perhaps this concept is
too abstract to capture in games - or it simply has not been attempted enough. Some of the games show glimpses of this ideal, including
Timberborn (Mechanistry, 2021), where no money exists, and all beavers only work to provide wellness for all beavers. (Though it is
still the player who, as a human god, rules over all the beavers.)

Climate games highlight the relationship between climate, care, and power. Players of games are in a position of agency by virtue of
the medium. We have argued that most game mechanics encompass acts of care. The world-wide enthusiasm this care medium in-
spires, suggests that some nuances are necessary to Tronto’s assertion that “Throughout most of human history, in most human so-
cieties, caring has been associated with lowly people” (2015:12). Even the nuance that menial care tasks especially fall on those
without power, does not always hold up in games. Casual climate games show how boring, repetitive care tasks can bring some sort of
pleasure or engagement - although idle games receive less prestige in gaming fields. More complicated systems management and
experience games point to taking on responsibility from a position of power as its own kind of care. While both menial care and high-
power management responsibility deserve their own appreciation in fighting the climate crisis, our study shows the disconnect be-
tween these two steps. This begs the question how real life connects the people who play the management ‘game’ (i.e. politics and
corporate actors), and ‘players’ of the casual performance of care tasks. In other words: The connection between power elites on the
one hand, and individual human actors is unclear. Designers of climate games then, should consider the power players experience over
care and the future, as well as how design choices present relationships of care and interdependence.

Overall, we are optimistic about climate games as vessels for environmental care practice. Care is good game design, because to
care is to be engaged. Pitfalls in designing climate games include: Assuming that the player cares instead of offering them care, and not
being aware of claims of truth and power that are hidden in the game model. We want to underscore the importance of care com-
petencies, and invite scholars, game designers, and policy makers to consider how we can move from abstract definitions of care needs
and accepting responsibility, to actually taking on caregiving in practice. We add this angle to Ghosh’s ‘crisis of the imagination’:
Besides imagining grand utopian futures, we need to imagine what caring for our world looks like on the ground.
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