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ABSTRACT  
Games are considered promising for engaging people with climate 
change. In virtual worlds, players can adopt empowering roles 
to mitigate greenhouse gas emissions and/or adapt to climate im-
pacts. However, the lack of a comprehensive exploration of existing 
climate-related identities and actions prevents understanding their 
potential. Here, we analyze 80 video games and classify avatar 
identities, or expected player roles, into six types. Climate selves 
encourage direct life changes; climate citizens are easy to identify 
with and imitate; climate heroes are inspirational fgures upholding 
environmental values; empowered individuals deliberate to avoid a 
tragedy of the commons; authorities should consider stakeholders 
and the environment; and faction leaders engage in bi- or multi-
lateral relations. Adaptation is often for decision-making profles, 
while empowered individuals, authorities, and faction leaders usu-
ally face conficting objectives. We discuss our results in relation to 
avatar research and provide suggestions for researchers, designers, 
and educators. 
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1  INTRODUCTION  
The  current  climate  crisis  poses  a  global  threat  to  biodiversity  
and  societies  [101]  and  questions  the  sustainability  of  fossil  fuel-
dependent  societies  [33].  A  broad  and  profound  cultural  shift  is  
needed  to  limit  greenhouse  gas  emissions  as  much  as  possible  while  
reducing  the  risk  of  fatal  impacts  [149].  This  includes  behavioral  
change  regarding  consumption  and  widespread  advocacy  for  ef-
fective  climate  policies,  adequate  technological  research,  and  an  
environmentally  and  socially  sustainable  economic  system  [104].  
Achieving  societal  engagement  with  climate  change  is  necessary  
to  shape  mitigation  and  adaptation,  the  two  complementary  ap-
proaches  for  reducing  and  managing  climate  risks  recognized  by  
the  Intergovernmental  Panel  on  Climate  Change  (IPCC)  [35].  Nev-
ertheless,  lack  of  engagement,  which  goes  beyond  mere  knowledge  
of  the  problem  [100],  remains  a  pervasive  problem  in  efectively  
responding  to  climate  change.  

Among  the  methods  proposed  to  foster  climate  change  engage-
ment,  games  and  gamifcation  have  been  highlighted  as  capable  
of  promoting  deep  connection  and  interaction  with  issues  such  
as  adaptation  and  sustainable  consumption  [53,  73].  In  the  area  
of  climate  change,  empirical  research  has  shown  that  game-based  
interventions  can  result  in  cognitive,  afective,  and  behavioral  en-
gagement  [51].  Digital  games  in  particular  have  advantages  such  as  
interactive  and  multimedia  capabilities,  popularity,  ease  of  access  
through  conventional  devices,  and  fexibility  of  use  beyond  player  
co-location.  However,  digital  gaming  requires  radical  changes  to  
become  sustainable,  given  production  models  with  embedded  social  
inequality  and  environmental  costs  [80],  consumption  requiring  
signifcant  energy  use  [103],  and  disposal  creating  hazardous  e-
waste  [122].  The  benefts  of  digital  games  are  thus  inseparable  from  
the  issues  that  they  entail,  from  which  afuent  consumers  are  insu-
lated.  This  makes  climate  change-engaging  design,  which  we  focus  
on  here,  only  one  step  towards  truly  environmentally  and  socially  
sustainable  digital  games.  

A  crucial  element  for  player  engagement  is  the  avatar,  the  fgure  
through  which  players  exist  in  digital  game  worlds  [10].  Avatars  
are  the  primary  identity  cue  for  players  [163],  i.e.,  the  main  ele-
ment  used  by  designers  to  encourage  players  to  take  a  role.  The  
relationship  that  forms  between  player  and  avatar  has  potential  atti-
tudinal  and  behavioral  efects  [127,  164],  which  has  been  leveraged  
to  improve  health  habits  [8,  98,  145,  155],  educational  engagement  
[48,  85,  128],  prosocial  behavior  [72,  120,  133],  and  environmental  
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attitudes  [6],  among  other  goals.  However,  little  is  known  about  
avatars  and  climate  action  in  existing  digital  games  and  how  climate  
change  problems  and  solutions  are  presented.  

In  this  study,  we  analyze  80  digital  games  where  players  can  act  
to  mitigate  or  adapt  to  climate  change.  We  aim  to  answer  three  
research  questions:  

(1)  What  avatar  identity  types  can  be  found  in  games  that  in-
clude  climate  action,  and  what  features  relevant  to  previous  
scholarship  do  avatars  present?  

(2)  What  climate  issues  do  players  tackle  through  these  diferent  
identities,  and  how?  

(3)  How  does  addressing  climate  issues  relate  to  the  game’s  
ultimate  goal?  

In  our  results,  we  classify  avatar  identities  into  six  types  ac-
cording  to  their  goals  and  expected  ways  of  behaving:  climate  
selves,  when  players’  actions  directly  impact  the  real  world;  cli-
mate  citizens,  when  they  are  encouraged  to  incarnate  fctional  
characters  that  address  climate  change  through  quotidian  actions;  
climate  heroes,  or  avatars  who  address  climate  change  issues  us-
ing  specialized  or  supernatural  means;  empowered  individuals,  
who  engage  in  individual  and  collective  action  that  can  negatively  
impact  the  virtual  world  if  short-term  and  personal  gains  are  prior-
itized;  authorities,  who  lead  communities  or  businesses  but  face  
climate  challenges  and  conficting  interests;  and  faction  leaders,  
who  rule  a  collective  amidst  tension  with  external  actors  and  envi-
ronmental  issues.  We  also  examine  elements  of  interest  based  on  
previous  avatar  scholarship,  such  as  bodies,  developed  characters,  
and  customization.  Next,  we  report  how  avatar  identities  address  
climate  change,  and  if  doing  so  represents  the  game’s  goal.  We  
then  discuss  potential  climate  change  engagement  opportunities  
provided  by  avatar  design  and  their  in-game  integration.  

This  work  joins  ongoing  multidisciplinary  eforts  to  understand  
human  agency  and  empowerment  in  the  face  of  climate  change,  
which  include  games  [51]  but  lack  focus  on  how  identities  (i.e.,  
who  the  avatar  is,  their  main  role  in  the  virtual  world),  actions  (i.e.,  
what  they  do),  and  goals  (i.e.,  for  what  purpose)  may  shape  players’  
relationship  to  climate  change  through  diferent  perspectives  and  
understandings.  The  study  adds  to  recent  HCI  games  scholarship  
contributions  (e.g.,  [28,  82,  106,  108,  147])  that  explore  how  games  
and  technology  can  foster  human  engagement  with  the  climate  
crisis.  We  also  join  the  HCI  community’s  eforts  to  understand  the  
role  and  efects  of  game  avatars  (e.g.,  [8,  14,  18,  41,  48,  85,  92,  127,  
146,  155,  164])  by  extending  them  to  the  area  of  climate  change.  

Our  contributions  aim  to  guide  empirical  questions  for  future  
research;  include  design  observations  for  developers  based  on  the  
potential  of  avatar  identities  and  other  features;  and  provide  a  basis  
for  educators  teaching  with  games  to  prioritize  specifc  identities  
and  actions  according  to  their  pedagogical  interests.  

2  BACKGROUND  
In this section, we introduce the central topics that concern this 
study: climate change and engagement with it, particularly actions 
that constitute mitigation and adaptation; games and gamifcation, 
especially their potential for climate change engagement; avatars 
and identities; and fundamental avatar aspects according to existing 
research. 

2.1  Climate  change  and  engagement  
Climate change is a wicked problem due to its indefniteness and 
lack of a defnitive solution; the multiple components involved in 
it, including the environment, society, technology, and science; and 
its multiple stakeholders, whose values and beliefs play a funda-
mental role in determining the adequacy of proposed solutions [81]. 
Multiple psychological and social barriers preclude understanding 
climate change and turning knowledge into efective action, such 
as limited cognition, ideology, the force of habits, distrust of experts 
and authorities, and inadequate behavioral change [70, 159]. Cog-
nition, or assimilating knowledge, does not sufce to engage with 
climate change. Engagement requires a deeper connection that in-
cludes afective and behavioral components as well; in other words, 
caring, being motivated, and taking action [100]. Engagement can 
manifest in the private and public spheres [159], including activism, 
consumption, and professional practices [142], and comprises both 
mitigation, i.e., reducing greenhouse gas emissions or enhancing 
sinks, and adaptation actions, defned as adjusting to climate risks 
and impacts [35]. 

Climate change can deeply challenge identity [110] and efec-
tive communication campaigns require an explicit discussion and 
rethinking of economic and political citizen roles [160]. To mean-
ingfully contribute to address climate change, citizens need not 
only long-term habit change or to develop new skills, but also to 
be allowed to participate in decision-making [116]. Opportunities 
for active participation can be promoted from the top, but a pub-
lic mandate is important to open and accelerate such processes. 
At the same time, individual engagement depends largely on the 
person’s social and institutional context [100]. Thus, individual in-
volvement and the opportunities provided by and perceived in the 
environment infuence each other in complex ways, with political 
and socioeconomic factors playing a signifcant role. 

2.2  Games  and  gamifcation  
This article is concerned with gamifcation understood as the so-
cietal, cultural, economic, and technological adoption of gameful 
systems and practices as forms of leisure but also as methods to ed-
ucate, motivate, and shape behaviors [74]. Following this defnition, 
we pay attention to climate change in systems that use game ele-
ments in non-game contexts [38], serious games, and video games 
intended for entertainment. From now on, the noun "game" (or 
"digital game," given the technological scope of this article) will be 
used broadly to defne the artifacts at the root of the gamifcation 
process. In doing so, we take into account recent calls to expand 
traditional boundaries of the term [68]. 

Previous literature has highlighted the potential of games for cog-
nitive, afective, behavioral, and sociocultural engagement through 
elements such as mechanics, content, visual aesthetics, narratives, 
and musical score [123]. Arguments commonly given for using 
games to yield outcomes beyond entertainment include (1) visual 
worlds which facilitate climate change communication [139] and en-
hance clarity and conceptual understanding [53]; (2) interactivity in 
safe spaces [123] that allow players to learn through experience and 
inquiry and construct their knowledge, mechanisms that have been 
hailed as promising for climate change education [105], and gain 
knowledge of systems, other actors, and themselves [39]; (3) social 
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interaction in multiplayer systems, considered an efective strat-
egy in game-based learning [161] and climate change education in 
particular [105]; (4) emotional engagement through narratives that 
support character attachment [23], role-taking and other features 
that can engage learners [12] and promote empathy [13, 17, 22, 152]; 
(5) adaptability to player performance, providing scafolding and fa-
cilitating experiences of fow by maintaining an adequate challenge 
level [123]; and (6) motivation through incentive structures such as 
rewards or activities that players fnd intrinsically rewarding [123]. 

Regarding intrinsic motivation, games can support people’s three 
basic psychological needs as postulated by self-determination the-
ory: competence, autonomy, and relatedness [134]. Various features 
have been found to satisfy these needs (see [162]). For example, com-
petence satisfaction has been associated with intuitive controls and 
immersion [134], as well as dynamic difculty and achievements 
[121]; autonomy, with avatar customization and choices afecting 
character and narrative development [121]; and relatedness, with 
social interaction [134]. Single-player games may also promote 
relatedness, but more research is needed [148]. Need satisfaction 
seems to predict game enjoyment [134], but it is especially impor-
tant in utilitarian contexts such as climate change engagement and 
pro-environmental behavior (PEB). Empirical research has shown 
that people who engage in PEB tend to present self-determined 
motivation, which is supported by competence, autonomy, and re-
latedness satisfaction [34]. Therefore, games that satisfy these needs 
in relation to climate-related PEB, and thus support internalizing 
motivation, could increase real-world PEB [34]. More specifcally, 
need-satisfying game features motivate playing a particular climate 
change game (with its particular climate-related identities, actions, 
and goals), but can also infuence contextual motivation towards 
the climate as well (see recursive relationships in [151]), driving 
cognitive, afective, and behavioral outcomes. 

Games have been found to efectively promote cognitive, afec-
tive, and behavioral climate change engagement in multiple con-
texts [51, 53]. Given that a sustainable future requires fundamental 
changes amounting to a "system-wide transformation" [149, p. 15], 
gamifcation can help promote values aligned with this pursuit. 
However, existing interventions have tended to ignore relevant au-
diences such as primary school students and citizens in developing 
economies, and typically address only some climate change impacts 
such as foods and droughts [51]. Design-wise, issues such as in-
sufcient graphic quality and lack of interaction [113], excessive 
difculty [156], or a slow pacing [52] have precluded engagement 
in some cases. In addition, research rarely comments on the impor-
tance of in-game identities. 

Although most games research focuses on a limited canon of digi-
tal games [68], the arguments reviewed above can be largely applied 
to analog games, which can provide, e.g., immersive experiences 
[49] similarly to digital games [75]. However, each medium has ad-
vantages and drawbacks. For example, digital games can integrate 
tutorials interactively, making play easier and more immediate, and 
use attractive multimedia efects such as music, animation, and 
3D visualization; meanwhile, board games tend to facilitate player-
to-player communication [46]. In this study, we focus on digital 
games for various reasons—many are easily accessible with domes-
tic equipment, namely a computer or phone, they are immediately 
playable if digitally acquired, some are free, and the ubiquity of 
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single-player or online modes makes them suitable for people who 
cannot physically meet. Echoing others [42, 114], we also recognize 
their unique popularity, especially among the young, and potential 
to convey complex topics in novel and memorable ways. 

Consequently, HCI and games scholarship has expressed inter-
est in digital games and play for environmental issues, sometimes 
inspired by previous designs. Such is the case of playful technology 
used to engage university students with PEB [82] and student-led 
climate science game design [147]. Other climate change game de-
signs have everyday actions as a core element [15] or aim to combat 
grief through in-game action and to support learning through need 
satisfaction [28]. Given that the player’s perspective in a serious 
game is often crucial to support its central argument and desired ef-
fect (e.g., [20, 28, 106, 108]), highlighting the point of view through 
which reality is experienced in games through the avatar identity 
appears to be a valuable extension of previous work. 

Despite their advantages, digital games cannot be completely 
appraised without their material qualities [9], including a produc-
tion model that entails inequalities in both software and hardware 
production, with outsourced manufacturing done under exhausting 
and hazardous work conditions and environmental costs external-
ized to countries with permissive laws [80]. While the use and reuse 
of analog games can be virtually emission-free, the technological 
development associated with digital gaming involves increasing en-
ergy demand from games, devices, networks and data centers [103], 
with the Jevons paradox questioning the advantages of solutions 
based purely on technical efciency [79]. The obsolescence of older 
devices results in e-waste, which threatens human health and is 
seldom recycled [122]. For these reasons, major game industry com-
panies, together with the UN Environment Programme, established 
the Playing For The Planet alliance which includes commitments 
to reduce the environmental impact of gaming operations, use, 
and waste [7]. The organization also aims to bring climate-aware 
themes to mainstream games with hundreds of millions of play-
ers to counter superfcial and extractive representations of nature 
traditionally associated with games [3, 29]. 

Given the importance of diverse game features for engagement 
and motivation, and of knowing existing games to devise interven-
tions and develop new games, past content reviews have broadly 
analyzed games on climate change [114, 129] or sustainability 
[87, 97, 141]. More recent analyses have classifed digital and analog 
climate change games [69] and compared the engagement potential 
of serious and entertainment digital games [50]. Our study com-
plements these eforts by analyzing avatar identities involved in 
climate action. 

2.3  Avatars  and  identities  
This study is primarily concerned with game avatars. This debated 
concept can be understood, for example, as the mediator of the 
player’s agency, a form of visual representation, a character, a 
customizable persona, or a vehicle providing embodied presence 
[83]. Others consider the avatar’s stricter meaning to be that of the 
interface technique connecting the computer and the user’s body 
and actions on-screen [10]. The avatar summons and represents the 
player, and it is through the avatar that the player integrates into 
the game world [10]. In other words, the player learns how to act in 



              

             
          

              
           

          
           
           
       

          
             

           
         

           
           

         
           
          
           

           
            

          
             

           
          

            
          

           
            

          
         

             
           

         
        

        
         

           
          

          
           

          
          

              
          

           
           

               
            

      
        

         
         

            
           

             
          

          
            

             
          
            

        
        
           

          
        

         
          

          
          
         

         
        

          
          

        
          

    
           

           
           

         
         

          
          

          
         

           
            

             
           

        
            

        
         
            
           

        
        

              
            

        
        

             
          

          
        

           
          

        
           

CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA 

and inhabit the world of the game through the avatar. We take this 
approach (that the avatar locates the player visually and spatially 
on the screen and in the world of the game) in order to include 
games where users act upon the digital world but no personality 
separate from theirs exists (for example, in gamifed social media 
apps) or characters are implied through the action (e.g., a mobile 
game where players touch the screen to recycle waste, or strategy 
games where players lack a digital body). 

Having established that the avatar is the element through which 
the player exists in the game, we turn to the concept of identity. 
Identities can be seen as complex, multiple, and mutable [86], and 
are defned and studied diferently depending on the theoretical 
approach adopted [158]. Here, we take identity to mean a role 
identity, or "the system that refects the meaning of [formally or 
informally] occupying a certain social position in a particular social-
cultural context" [86, p. 12]. Roles, which can pertain to work, 
domestic life, or any other social sphere, indicate socially expected 
behaviors [158] and thus provide a frame to interpret events and 
decide how to act [86]. However, roles also have a component 
of personal interpretation [27]. The self, or who one is, can be 
understood as a combination of role identities, some more relevant, 
some less so [24], in addition to the core defnition of the subjectivity 
of experience, the perception of reality in the frst person [166]. 

Here, we address avatars’ identity, meaning that we examine not 
the identity of players themselves, but the one that they are invited 
to assume. While playing, a subjective identity separate from the 
player’s, the ludic subject, emerges [153]. This is not too dissimilar 
from a projective identity [67], or the avatar understood as the mix 
between player and character. Given our interest in game avatars, 
throughout our analysis the player will remain implied according 
to the expectations that the game has of them [1]. Any real player 
may embrace the role as the designers intend, reinterpret it, reject 
it, and be infuenced by game experiences or not. 

Human identity involves a complex system of associated be-
liefs, goals, self-perceptions, and perceived action possibilities [86]. 
In games, various authors have proposed methods to disentangle 
players’ perspectives, too. In line with role identities having a set 
of expectations to guide behaviors, [67] proposes the concept of 
"avatar as identity." The avatar’s identity is defned through their 
goals (what they should achieve in the game) and associated norms 
(the rules and guidelines that determine or infuence how they 
should achieve it) [66]. Thus, avatars frame what players expect 
to be asked to do and how to achieve their goals, which are core 
elements of their game experience [138]. For precision, we further 
identify the avatar’s goal with the game’s ultimate goal, or how 
players win, fnish, or prolong the game [165]. In addition, given 
that behavior is linked to a role identity to the point that it can be 
seen as its end [86], we are interested in examining what actions 
are associated with avatar identity roles. 

Contrary to real humans’ complex relationship between their 
self and its integrating role identities, "most games construct rep-
resentations of individuated, unifed subjects for players to adopt 
within the game world" [154, p. 94] to achieve a defned objective. 
Therefore, even in the event that players are ofered multiple role 
identities in a game, it is reasonable to expect that one will be 
identifable as the most salient to achieve the game’s goal. 

Fernández Galeote, et al. 

2.4  Related  avatar  research  
Facilitating the intended game experience for players is a core de-
sign issue where role-taking is central [46]. In other words, since the 
avatar represents a way of being in the world [66], it mediates the 
game experience. However, little is known of how games formally 
allow players to exist in game worlds [153]. This study focuses on 
role-taking as discursively constructed [67] and reinforced through 
in-game interaction and communication [46]. Interaction can occur 
between players and entities in the game world, with other players, 
and with the avatar itself, for example through customization. The 
game may communicate with players through instructions and 
narration or displaying aspects of the avatar’s appearance [138], 
and players may also enact avatar identity features in their interac-
tions and conversation with other players. Beyond the game itself, 
the player’s experience involves, as is known in market research, 
the time before and after the encounter [90], including developer-
issued messaging and participation in communities of practice [66]. 
Previous literature on game-based climate change engagement has 
recommended making use of identities that are relevant to players 
and their aspirations. Refecting the human side of climate change 
would favor achieving an emotional connection between player 
and avatar, with customization being hailed as a mechanism that 
increases personal connection [115]. 

The avatar is central when considering the potential of games for 
learning and attitude and behavior change. The avatar is the main 
identity cue guiding behavior [163] which can lead to the Proteus 
efect, or player behavior being afected by avatar characteristics 
such as height or self-perceived attractiveness [163, 164]. Various 
explanations have been proposed for this, including a synthesis of 
(a) self-perception theory, or people behaving as they think others 
would expect them to [163], and (b) schema activation, or self-
concepts becoming associated with the avatar’s characteristics in a 
way that infuences user actions even after using the avatar [127]. 
The Proteus efect appears to be one of the most reliable digital 
media efects [127], but it has been argued that the closer the player 
feels to the avatar the stronger the efect will be [127]. 

While identifcation with characters occurs in other media, inter-
activity and the fact that players solve tasks themselves can result in 
closer identifcation between player and avatar, even unconsciously, 
and temporally change player identity [91, 92]. Identifcation has 
been understood in various ways. Some have taken it to mean how 
much players see themselves as the avatar, and considered it one 
of the factors determining the player-avatar relationship together 
with attachment and instrumentality [14]. Others have expanded 
the term to include not only feeling as the avatar, but also with the 
avatar as an other, and deemed it to involve physical likeness; value 
similarity, actual and desired; perspective-taking; liking; and avatar 
embodiment[41]. Players may identify with characters that are sim-
ilar to them, but also dissimilar, for example as who they should or 
would want to be [146]. Depending on the situation, identifcation 
may be sought after via similarity, embodiment, or wishfulness [18]. 
Thus, identifcation involves not only avatar characteristics, but 
also who the player is, who they like, and their aspirations. 

As said, taking another’s role can change both attitudes and 
behaviors outside of the fctional frame [164]. Avatar-based inter-
ventions have fruitfully changed health habits [8, 98, 145, 155] and 
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created positive experiences in education [48, 85, 128]. Adopting 
heroic identities, having superpowers or simply showing caring 
behavior in games has been shown to afect prosocial behavior after 
play [72, 120, 133]. Embodying animals in VR can positively afect 
environmental attitudes [6]. Accordingly, whether avatars should 
be similar to the player (e.g., through customization) depends on 
the context and can have diferent efects depending on player char-
acteristics [155]. Given the promise shown by avatars in existing 
literature, our analysis aims to provide a frst approximation to 
their climate change engagement potential. 

3  METHODS  
To answer the three research questions, we followed a process con-
sisting of (a) game search and screening and (b) content analysis 
focused on aspects of interest, listed later in this section. These 
procedures were completed by the frst author. Four aspects of 
their background, which may afect how they acquire and interpret 
knowledge, should be disclosed. First, as a researcher specialized 
in games and climate change, the analyst has a deep concern for 
the climate crisis and an interest in games as a form of engagement 
with it. Being conscious of this predisposition, partly fuelled by gen-
erally promising results found in previous literature [51], they aim 
to maintain a skeptical attitude while conducting research. They 
also have previous knowledge of some of the games in the sample, 
which provides a degree of familiarity but mandates an efort to 
come to the same level of understanding with the rest. Second, 
the analyst has professional experience as a game designer and 
developer. This allows for a more intimate knowledge of the inner 
workings of games and can provide a fast and systemic insight as 
a player, but requires being vigilant against prejudice and prema-
ture conclusions. Assumptions and reading between the lines are 
avoided in favor of tangible examples. Third, they have undergrad-
uate training and professional experience as a journalist, including 
journalistic game analysis, and in corporate communication, which 
provides a perspective of discourse from the sender’s viewpoint and 
considering their intentions for the receiver. Fourth, the analyst has 
over twenty years of experience as a frequent player of multiple 
game genres, but has preferences for specifc mechanics, stories, 
and visual aesthetics. In this study, these user biases are consciously 
monitored and data collected thoroughly independently of game 
characteristics, instead of e.g. shortening data collection due to the 
game being perceived as tedious. 

3.1  Search  and  screening  process  
To  identify  the  current  corpus  of  digital  games  that  include  climate  
action,  three  diferent  sources  were  used:  

(1)  A  personal  collection  of  climate  change-related  games,  cu-
rated  between  April  2019  and  August  2020.  

(2)  The  results  of  a  Google  search  in  August  2020  using  the  
string  (game  OR  gamifcation)  AND  ("climate  change"  OR  
"global  warming"  OR  "climate  impact"  OR  greenhouse  OR  CO2  
OR  emissions  OR  footprint  OR  mitigation  OR  adaptation).  

(3)  The  results  of  a  parallel  search  in  21  potentially  related  game  
databases,  distribution  platforms,  and  websites  (for  the  full  
list,  see  supplementary  fle  1).  Search  tool  diferences  im-
posed  custom  adaptations  on  the  search  string  above.  
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The  results  obtained  were  subjected  to  a  primary  fltering  that  
excluded  those  whose  title,  description  and  graphic  materials  did  
not  show  any  connection  to  climate  change  or  climate  action.  The  
remainder  were  screened  against  the  following  inclusion  criteria;  
for  inclusion,  the  game  needed  to  be:  

•  Digital  
•  Available  for  computers  (Windows  PC,  Mac,  and/or  Linux)  
or  Android/iOS  and  fully  functioning  

•  In  English  
•  Explicitly  mentioning  climate  change,  global  warming,  and/or  
greenhouse  gas  emissions,  irrespective  of  the  game  world  
being  factual  or  speculative.  

•  Engaging  the  player-avatar  directly  in  mitigation,  i.e.,  re-
ducing  greenhouse  gas  emissions  or  enhancing  sinks,  or  
adaptation,  i.e.,  adjusting  to  climate  risks  and  impacts  [35].  

The  screening  process,  summarized  in  Figure  1,  uncovered  80  
games.  Supplementary  fle  2  contains  the  complete  list  and  thus  
acts  as  a  ludography  where  all  can  be  found.  

Figure 1: Game screening process. 

3.2  Content  analysis  process  
Next, we conducted a qualitative text analysis, a form of content 
analysis adequate for multiple cultural artifacts [93]. Its aim is 
to engage with the game as the "distinctive discursive moment 
between encoding and decoding" [55, p. 238] in order to explore 
its structure, symbols, and persuasive potential [55]. As the chosen 
method suggests, this study is concerned with games and their 
avatar identities rather than their audiences’ reception. Although 
the analyst acted as a player when interacting with the games, the 
background detailed above tinted their experience, and their goal 
difered substantially from that of any implicit player. Elucidating 
which roles and actions are encouraged in climate change games 
transcends specifc audience (mis)understandings or appropriations 
[55]. However, our discussion contextualizes our fndings within 
other research to anticipate how the corpus of games and the ways 
that they represent climate action can potentially engage players. 
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The object of analysis includes the games themselves and para-
texts surrounding them—e.g., game manuals, gameplay videos, and 
forum posts by players—to complement our frst-hand understand-
ing of the games. Specifcally, we focused on: 

•  Avatar  identity,  defned  by  behavior-guiding  norms  and  
ultimate  goals,  or  the  states  in  which  players  win,  fnish,  or  
can  prolong  the  game  [165].  

•  Avatar  characteristics,  including  body,  if  there  is  one;  
character,  or  a  separate  personality  from  the  player’s;  and  
customization  possibilities.  

•  Climate  actions,  or  the  ways  in  which  the  avatar  enacts  
mitigation  (reducing  greenhouse  gas  emissions  or  enhancing  
sinks)  or  adaptation  to  climate  risks  and  impacts  [35].  

•  Climate  issues,  either  to  mitigate  or  adapt  to,  and  whether  
addressing  them  is  the  game’s  ultimate  goal.  

•  Number  of  players,  single  player  or  multiplayer.  
•  Spatial  context,  or  where  the  player’s  actions  take  place.  

Diferent qualitative text analysis methods were used depending 
on the aspect of interest. To classify avatar identities, a type-building 
text analysis was conducted [94]. Given the lack of precedent re-
garding identity classifcation in climate change games, this analysis 
did not depart from a pre-existing taxonomy. While the literature 
broadly distinguishes public engagement (be it as consumers, voters, 
workers, etc. [160]) from the role of various decision-makers (e.g., 
water managers, urban planners, politicians), identities in games 
do not neatly map onto a binary distinction, as will be shown. 
Additional aspects specifc to games, such as the coexistence of 
gamifed systems proposing real-world actions and games with 
entirely virtual worlds, further complicate adapting these. 

Therefore, we based our analysis method on Gee’s argument 
that an identity is defned both by what they aim to achieve (or, we 
may say, their end) and what is the prescribed way to do so (or the 
adequate means) [66]. In this way, game identities with a similar 
goal are not necessarily comparable if the norms that they abide by 
are fundamentally diferent, and vice versa. We examined norms in 
relation to our particular focus of interest and purpose—e.g., does 
the game mention, encourage or prescribe behaviors typical of any 
citizen versus specifc occupations; does it focus on personal versus 
collective action and infuence; and do behaviors explicitly impact 
the real world. Regarding the goal, we considered if pursuing it 
requires climate action and, if not, whether it involves general 
progress and development or victory over others. 

In type-building text analysis, elements, or games in this case, 
are clustered according to their similarities regarding relevant at-
tributes—here, norms and ultimate goal. This results in types con-
taining similar cases [94]. This process begins by determining the 
purpose of building types; in our case, our interest lies in identify-
ing their potential for climate change engagement, which is related 
to (a) their similarity to the player’s real identity (assumedly, that 
of an average citizen), (b) their potential to elicit inspiration for 
new action, and (c) their portrayal of the motives and perspectives 
of those that are dissimilar from the average citizen. Second, the 
attribute space (here, norms and ultimate goals) is defned, as well 
as the data to be assessed (verbal messages, both in-game and in 
paratexts, and gameplay experience of what the player can and 
should do in order to progress towards the goal). Third, the data is 
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coded thematically, including messages from the games and other 
texts and ad-hoc descriptions of gameplay actions. Fourth, a specifc 
method to build types is chosen. Given our need for inductive anal-
ysis, we selected polythetic type-building, which uses the empirical 
data directly and results in types that group games that are not 
absolutely equal but similar, and certainly more so than games from 
other groups. The resulting types are thus deemed "natural" due 
to their construction being based on the data. Fifth, all cases are 
assigned to types, which are fnally described and presented. 

For climate actions, we performed a thematic qualitative text 
analysis. First, data was coded along two main categories, mitiga-
tion and adaptation [35]. Next, the mitigation actions found were 
organized according to existing mitigation models and literature 
[32, 118, 144, 160]. For observed actions that did not ft any category, 
an inductive process of category building was followed, grouping 
multiple single observations by similarity. It is common for cate-
gories to be constructed through a mix of induction and deduction 
[94]. Categories and their data were re-read and contrasted multiple 
times to ensure that they were adequate and useful for the study, 
and all cases represented their categories’ basic characteristics. Fi-
nally, the results were analyzed and presented. 

Defning the rest of the variables required simpler processes. 
The player is either represented through a body or not; the pres-
ence of a character can be ascertained from a narrative background 
or decision-making autonomous from the player; and customiza-
tion refects whether players can freely alter any aspect of their 
avatar. Climate issues are determined by the avatar’s climate ac-
tions—games that contain mitigation present a mitigation issue, 
while games in which players adapt to climate risks present an 
adaptation challenge. We also examined if addressing these issues 
is required to attain the ultimate goal. The number of players is 
also a dichotomous variable. Finally, the spatial context is classifed 
inductively according to proximity to the player. Therefore, we 
record if the actions previously found occur in the real world or 
the virtual one, and if the spatial scope is personal (including the 
household), local (including small businesses), regional, or global. 

Playing and note-taking took two hours per game on average, 
although this varied greatly—some required under an hour, others 
multiple sessions. In games in which climate change was exclu-
sively or especially present in some parts, specifc game modes 
were analyzed (e.g., Power & Revolution 2019 Edition’s [47] Global 
Warming scenario). 

4  RESULTS  
This section presents the results from the analysis, organized ac-
cording to the question that they contribute to answer. 

4.1  What  avatar  identity  types  can  be  found  in  
games  that  include  climate  action,  and  
what  features  relevant  to  avatar  
scholarship  do  they  present?  

To answer this question, we frst detail the avatar identity type-
building process and results, followed by other observed avatar 
representation concepts. 
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The 
core of the avatar identity type-building process, described at a 
higher level in the methods, involved fve tasks [94]. First, the 
analyst defned the attribute space values for each game’s primary 
avatar identity using gameplay notes and direct quotations from 
the games and other ofcial sources, and joined them in a short 
summary. Second, they clustered case summaries by similarity, 
which resulted in 23 groups of games. 

This clustering process involved reading one case summary at 
a time and reordering them in a table, placing them close to oth-
ers according to how players were asked to act and to what end. 
Considering the purposes of our type-building, described in the 
methods, clusters did not mix cases where norms portrayed avatars 
as regular citizens with those with decision-makers, managers, lead-
ers, or other specialists. Beyond this basic distinction, remarkably 
diferent norms and goals informing action were clustered sepa-
rately. For example, in citizen-like cases, avatars encouraged to 
engage with diferent economic and political perspectives (from 
carbon ofsetting to habit change, from voting to activism) were 
considered separately. The same occurred with citizen-like identi-
ties that faced mitigation versus adaptation goals. Beyond citizens, 
unrealistic approaches to solving environmental issues were clus-
tered separately from those advocating the use of plausible tools, 
for example. Leadership identities were clustered according to the 
contexts that shaped their perspectives, from geographical scope 
to relevant stakeholders. Notably, one cluster did not lend itself 
to being separated according to similarity to the implied player, 
a delimited normative frame, and a single perspective on climate 
action. This cluster, the empowered individual, ended up forming 
its own type in the next step. These 23 clusters were given a distinct 
descriptive name and short phrases refning their cases’ common-
alities in terms of norms and goal. Given that practical relevance is 
a core aspect of type-building [93], this frst clustering was used as 
an intermediate step towards a grouping that, while meaningful, 
was easier to apply and discuss. Supplementary fle 2 contains the 
steps throughout the process, from game-specifc norms, goals and 
summaries to the frst clustering and the fnal result. 

After this preliminary clustering, the third step consisted of 
building the fnal types (Table 1). This fnal clustering took into 
account the purpose of the study as well. Accordingly, the analyst 
grouped the newly refned norms and goals into similar groups 
once again taking into account citizen similarity, inspiration of new 
behavior, and depiction of non-citizen perspectives. This resulted in 
six distinct types, each of which was given a creative and descriptive 
name as recommended [94]. We describe them next, along with 
representative examples. 

Nine games have climate self identities. Here, the implied 
player is expected to commit to or take actions with an environ-
mental impact in the real world. In line with both understandings 
of the self described, action occurs in and as the frst person and is 
expected to involve the player’s own identity system, since their 
own real behavior accomplishes the goal. In other words, their life 
is gamifed through, e.g., habits to reduce their carbon footprint 
(Earth Hero [78]) or ofset their emissions (Capture [31]), partic-
ipation in a social community (We Don’t Have Time [2]), or the 
opportunity to vote for political priorities (Mission 1.5 [124]). In all 
cases, the actions proposed make use of commonly accepted social, 
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economic, and political democratic channels. For example, We Don’t 
Have Time’s [2] terms of use ban violent and abusive content and 
request adherence to "applicable law." 

Four games include a climate citizen identity in a fctional 
world. Their goals require quotidian actions requiring no special 
skill or status such as recycling, saving energy at home, having 
conversations, or emigrating after extreme climate impacts have 
made life too difcult (The Climate Trail [59]). The main norm 
regulating their behavior is their use of tools that are available to 
common citizens, no matter how imaginary or metaphorical the 
situation is. For example, the avatar in Overcome Your Weaker Self 
[84] must chase their weaker self, a ghost who turns on lights and 
drops trash. While the situation is surreal, the player just turns 
lights of again and collects waste. 

Avatars in the next 21 games are climate heroes, that is, in-
dividuals who must attain climate-related goals using specialized 
tools (tools which a professional would have access to and know 
how to use but a layperson would not, such as an airplane) or su-
pernatural powers. Even the most average-looking heroes, such as 
Mad Parallax: Jumpy Road’s [56] teenage protagonist, have access 
to special means and skills. In other games, diverse professionals 
achieve mundane goals by using uncommon expertise or fantastic 
skills, such as throwing light bulbs out of a plane, traveling back 
in time, or communicating with animals. Finally, one avatar (Zero 
Carbon, Zero Tolerance [157]) uses an armed plane to take down 
private jets and oil company balloons. 

Three games have empowered individuals, who operate in 
multiplayer sandbox-like environments where they act as individ-
ual citizens (having, for example, private property) but can also 
engage in productive activity and make political decisions that 
infuence community life. In New Shores [54], players win by ob-
taining points through actions that develop their status and that 
of the community. In Eco [65], players must develop society and 
technology to stop a meteorite that will collide with the planet in 
30 days. In Minecraft GlobalWarming mod [126], players prolong 
the game by mining, crafting and surviving hunger and monster 
attacks. However, in all three cases, selfshness in production and 
consumption, and lack of cooperation, can lead to a tragedy of the 
commons [77]. Excessive greenhouse gas emissions result in rising 
sea levels and other climate impacts, such as ecosystem deterio-
ration, which stall player progress and ultimately lead to pyrrhic 
victories. The normative frame, which encourages a balance be-
tween the individual, the community, and their environment, is 
largely procedural [19]—the game allows unsustainable actions, but 
they lead to undesirable consequences (including between-players 
punishment mechanisms). 

The last two categories are closely tied to ample resource man-
agement and leadership. The 34 authority games put players in 
power as leaders and decision-makers in defned territories, from 
towns to entire planets, although they can have internal oppos-
ing forces (e.g., rival political parties, or citizens with particular 
interests). Although their ultimate goals are varied, from growing 
a business (Oil Eco Factory Tycoon [96]) to decarbonizing major 
world economies (Power & Revolution 2019 Edition [47]) or winning 
a referendum (Deal: A Green New Election [43]), economic growth 
or citizens’ well-being are conditioned by mitigation or adaptation 
challenges afecting a community or company. Norms indicate that 



              

        
       

         
          

            
           

        
         

           
          
        

players should attain their goals through decision-making powers 
vested on them and/or skillful resource management. 

Finally, the nine faction leaders are encouraged to seek victory 
over opposing external forces. In these games, players lead a com-
munity, often a unique civilization, to rise over rivals of similar force 
and capabilities. These games typically contain one or more of the 
4X that defne the eponymous strategy games sub-genre—norms 
allow them to explore, expand, exploit, and/or exterminate. Despite 
this, goals do not always depend on confict: diplomacy and even 
peace agreements are common, and some games do not include 
direct aggression as a tool to solve disputes. 

Table  1:  Avatar  identity  types  

Group  (n)  Norms  Goal  
Climate  self  (9)  Real-world  citizen-like  behavior,  including  democratically  

available  mechanisms.  

Climate  citizen  (4)  Citizen-like  behavior  in  a  fctional  world,  including  democrat-
ically  available  mechanisms.  

Climate  hero  (21)  Access  to  specialized  or  superhuman  means,  focus  on  the  
individual  agent’s  behavior.  

Empowered  individ-
ual  (3)  

Combination  of  citizen-like  norms,  such  as  action  through  
consumption,  and  specialized  ones,  such  as  goods  production  
and  political  infuence.  The  avatar  is  an  individual  agent  but  
is  encouraged  to  negotiate  with  others  and  to  protect  the  
environment,  which  is  afected  by  player  action.  

Authority  (34)  Specialized  means  giving  large  power  over  a  collective  or  
organization.  The  power  is  limited  by  multiple  interests  and/or  
environmental  issues.  

Faction  leader  (9)  Specialized  means  giving  large  power  over  a  collective  or  
organization.  The  power  is  limited  by  tensions  with  other  
leaders  (addressed  peacefully  or  not)  and  environmental  issues.  

Address  real-world  climate  challenges.  

Address  climate  challenges  in  the  game  world.  

Address  climate  challenges  in  the  game  world.  

Pursue  individual  and/or  collective  devel-
opment,  in  some  cases  leading  to  victory  
over/with  others.  

Pursue  community  or  business  development.  
In  most  cases,  this  requires  directly  addressing  
mitigation  and/or  adaptation  challenges.  

Reach  victory  over/with  similar  external  enti-
ties.  

        
 

4.1.2 Bodies, characters, and customization as relevant avatar fea-
tures.           
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While avatar identities can be categorized in the preceding six 
types, we now pay attention to three aspects that defne how these 
avatars are presented—bodies, characters as separate personalities 
from the player, and customization—and multiplayer features. 

It is not always the case that the avatar’s body is explicit in the 
analyzed games. This is most clear in climate self games, where 
the action largely occurs in the real world and only profle images 
at most represent players’ presence in the virtual world. Climate 
citizens do not always have a body, either; one character is visi-
ble, but two are only described, and one is implied through player 
actions. Conversely, most climate heroes have visible and control-
lable bodies, although they can be hidden within a glider or given a 
name by the player despite having one predefned appearance. Still, 
many do not provide a visible corporeal interface for the players’ 
actions. Two empowered individuals have a body for third- or 
frst-person play. Of the 34 authorities, two are verbally described 
and one gives the player a body only in secondary action segments 
of the game, while the rest only have a portrait at most. Finally, as 

is usual in strategy games, no faction leader performs through a 
body, but fve games provide preexisting character portraits. 

Across the sample, very few games ofer more in terms of char-
acter than an empty husk. By defnition, climate selves have no 
character background separate from the players’ themselves. Nei-
ther do climate citizens nor empowered individuals. Only six 
climate hero games ofer a signifcant character background story 
and narrative autonomy from the player. Three authority-type 
identities include passing references to the avatar’s past or per-
sonality, while two faction leader games (Civilization III [61] and 
Civilization VI [62]) ofer the option of incarnating a historical fg-
ure, and each Alpha Centauri [60] faction has a charismatic leader. 

It is worth noting that overall, 14 games (four with a climate 
self identity, all three that have an empowered individual, and 
seven with a faction leader) have multiplayer features. Avatar 
customization options are most common in these three groups, al-
though they rarely go beyond names and limited aesthetic choices. 
Some climate self games allow players to choose usernames or 
portraits. The avatar’s name can be chosen in just one climate 
citizen game, and two climate hero games allow players to enter 
a name or color. Empowered individuals in Eco [65] and Minecraft 
[126] can customize in detail their appearance and in-game capa-
bilities. While authority games typically allow players to express 
themselves through decision-making, only 10 include explicit avatar 
customization options. Meanwhile, all but one faction leader can 
be given a name, a portrait and even a civilization to lead, and 
players usually have multiple options to choose their actions. 



                   

4.2  What  climate  issues  do  players  tackle  
through  these  diferent  identities,  and  how?  

We  now  focus  exclusively  on  the  environmental  problems  repre-
sented  in  the  games  analyzed  and  the  climate  actions  that  players  
can  take  to  confront  them.  In  the  sample,  we  fnd  both  mitigation,  
when  avatars  act  to  reduce  sources  of  greenhouse  gas  emissions  
or  enhance  sinks  (here,  we  include  public  advocacy  as  well),  and  
adaptation  issues,  when  they  can  adjust  to  climate  impacts  [35].  
Figure  1  in  supplementary  fle  3  displays  the  divide  between  mitiga-
tion,  framed  as  a  problem  that  requires  citizen  and  decision-maker  
action  alike,  and  adaptation,  which  empowered  individuals,  au-
thorities,  and  faction  leaders  are  more  likely  to  face.  

     4.2.1 Climate action: mitigation and adaptation.  Our  thematic  anal-
ysis  of  identity  tools  and  skills  resulted  in  seven  categories  of  mit-
igation  actions  (70  games,  see  fgure  2  in  supplementary  fle  3),  
which  we  list  with  supporting  resources  when  they  have  not  been  
formed  entirely  inductively:  

•  Lifestyle,  related  to  personal  transportation,  home,  diet,  or  
ofsetting  of  personal  emissions  [118,  144,  160].  

•  Public  participation,  or  bottom-up  or  peer-to-peer  discussion  
processes  [160].  

•  Technology,  or  the  implementation  of  technical  improve-
ments  in  transport,  buildings,  manufacturing,  food  produc-
tion,  and  carbon  capture  and  sequestration  [118,  144].  

•  Energy,  or  the  use  of  reduced  greenhouse  gas  emitting  meth-
ods,  such  as  renewable  energies  [118,  144].  

•  Policymaking,  including  taxes,  incentives,  emission  quotas  
and  targets,  other  policies,  and  diplomacy  [144].  

•  Nature-based  solutions,  or  "actions  to  protect,  sustainably  
manage,  and  restore  natural  or  modifed  ecosystems,  that  
address  societal  challenges  efectively  and  adaptively,  simul-
taneously  providing  human  well-being  and  biodiversity  ben-
efts"  [32,  p.  5]  (e.g.,  forest  protection,  green  infrastructure).  

•  Violence,  when  mitigation  uses  harmful  (to  people,  phys-
ically  or  psychologically),  unwanted,  intentional  (in  some  
cases,  even  without  intent  to  harm),  and  nonessential  (e.g.,  
not  in  self-defense)  behavior  [76].  

Climate  self  games  focus  player  eforts  predominantly  on  per-
sonal  lifestyle  choices,  with  two  of  them  (CO2  Cards  [25]  and  Cap-
ture  [31])  ofering  ofsetting  schemes  for  users  to  donate  to  real-
world  projects  that  reduce  greenhouse  emissions  via  technology,  
energy,  and  nature-based  solutions.  Other  games  proposed  direct  
technological  actions  (acquiring  an  electric  vehicle)  or  generating  
renewable  energy  at  home.  Seven  of  these  games  also  propose  plant-
ing  trees.  One  game,  Mission  1.5  [124],  allows  players  to  vote  on  mit-
igation  actions  that  they  would  like  to  see  implemented  in  the  real  
world.  This  is  one  of  fve  games  in  this  group  that  propose  real  pub-
lic  participation  and  social  organization  mechanisms.  Meanwhile,  
the  three  climate  citizens  can  either  act  on  their  consumption  (by  
recycling  and  saving  household  energy)  or  practice  public  advocacy  
(World  Saver  [117]),  while  climate  heroes  complement  measures  
seen  in  the  previous  two  categories  (including  heroes  who  may  save  
the  world  by  recycling)  with  the  implementation  and  promotion  
of  technological  and  energy  solutions.  Empowered  individuals,  

due  to  their  dual  role  as  citizens  and  decision-makers,  present  ver-
satile  skills  covering  both  individual  actions  (mainly  in  the  form  of  
restraint  in  consumption)  and  policy-like  mechanisms  such  as  ne-
gotiation,  laws,  taxes,  and  sanctions  for  polluting.  Authorities  and  
faction  leaders  present  technical,  energy,  and  policy-related  miti-
gation  tools,  and  it  is  more  common  for  authorities  to  implement  
nature-based  solutions  (typically,  aforestation).  

The  use  of  violence  for  mitigation,  present  in  fve  games,  stands  
out  as  distinct  from  other  categories.  One  climate  hero  game  (Zero  
Carbon,  Zero  Tolerance  [157])  proposes  violence  against  polluters,  
as  do  three  authorities.  In  Global  Warming  Strategy  Game  [57],  
players  can  use  military  resources  to  cause  political  regime  changes,  
Climate,  Please!  [125]  players  can  pick  up  citizens  to  make  them  
bike  or  eat  vegetarian  food,  and  Fate  of  the  World:  Tipping  Point  
[131]  allows  players  to  become  villains  by  secretly  sterilizing  the  
population  or  release  viruses  to  commit  mass  murder.  Although  
violent  confict  is  permitted  and  even  encouraged  for  many  faction  
leaders,  it  is  rarely  a  direct  mitigation  tool.  Players  in  Alpha  Cen-
tauri  [60]  and  the  Civilization  saga  can  go  to  war  to  stop  polluting  
rivals,  but  only  Call  to  Power  II  [4]  features  extensive  brute  force  
mechanisms  to  curb  emissions  and  punish  unsustainable  behaviors.  

Adaptation  is  represented  in  34  games,  and  practically  missing  
from  the  frst  three  identity  types  (see  fgure  1  in  supplementary  fle  
3).  The  only  climate  self  featuring  adaptation  (Mission  1.5  [124])  
frames  it  as  a  matter  of  policy,  a  climate  citizen  game  (The  Cli-
mate  Trail  [59])  depicts  a  migration,  and  one  climate  hero  (World  
Rescue  [40])  addresses  agricultural  adaptation  through  measures  
such  as  new  farming  practices  and  technology.  All  empowered  
individual  avatars  can  adapt  to  climate  impacts  by  devising,  pro-
ducing  and  using  physical  defenses  or  purchasing  protection,  while  
open  communication  and  commerce  features  allow  dynamic  and  
peer  to  peer  collaboration.  Most  authorities  can  adapt  their  com-
munities  through  political  decision-making  and  research,  and  in  
some  cases  players  can  act  to  protect  animals  to  cope  with  climate  
impacts.  Finally,  faction  leaders  directly  produce  adaptation  de-
fenses  and  can  often  remediate  degraded  environments,  although  
one  (Anno  2070  [132])  cannot  explicitly  protect  its  faction  from  
climate  impacts.  

      4.2.2 Spatial scale of climate action. Of  the  80  identities,  36%  en-
gage  in  personal  or  household-level  behavior,  42%  act  locally,  44%  re-
gionally,  and  52%  globally,  with  52%  combining  at  least  two  of  these  
and  38%  specifcally  including  both  personal  or  local  actions  and  
regional  or  global  ones  (see  supplementary  fle  2).  All  nine  games  
where  the  player  embodies  their  climate  self  propose  mitigation  
action  in  the  real  world,  always  at  the  individual  or  household  
level  but  in  fve  games  complemented  with  international  collec-
tive  organization  or  direct  impacts  beyond  the  player’s  immediate  
environment  (e.g.,  ofsetting  projects).  The  only  game  featuring  
adaptation  to  climate  risks  does  so  by  proposing  national-level  poli-
cies  (Mission  1.5  [124]).  Of  the  four  climate  citizen  games,  two  
portray  realistic  individual  actions,  one  combines  local  and  global  
advocacy,  and  one  simulates  a  regional  migration.  Twelve  climate  
heroes  mitigate  at  the  individual  level,  nine  at  the  local  level,  four  
address  particular  regional  concerns,  and  67%  show  explicit  global  
consequences.  All  empowered  individuals  can  engage  in  indi-
vidual  mitigation  behaviors,  but  the  consequences  are  felt  across  
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the virtual world, either islands or entire planets. Meanwhile, au-
thorities act typically over local, regional, or global spaces that 
they control, often combining global and region-specifc actions. 
Faction leaders usually operate in large spaces where decisions 
can afect particular cities, regional ecosystems, and global climate 
change. In general, we observed that actions at higher levels (e.g., 
region-wide regulations in [130]) tend to impact or target lower 
levels (e.g., household activities and their carbon emissions). 

4.3  How  does  addressing  climate  issues  relate  
to  the  game’s  ultimate  goal?  

Games vary in their identifcation between ultimate goals and cli-
mate action. In all of the games that have a climate self, citizen 
or hero identity, the goal is directly connected to either mitigation 
or adaptation, and failure to comply results in halting progress, 
preventing the player from fnishing, or defeat. For empowered 
individuals, however, living sustainably is not a necessary condi-
tion to win; rather, unsustainable activities are punished via climate 
impacts that stand in the way of achieving goals, but do not make 
them impossible. Indeed, New Shores [54] players are expected to 
balance private and public thriving to win without destroying the 
environment in the process, while Minecraft GlobalWarming mod 
[126] players can materially progress, but overshooting results in 
collective loss. Eco [65] players need to progress their economy 
enough so they have technologies that allow them to stop a meteor, 
so maintaining the well-being of ecosystems and the sea level at 
bay is not enforced. In all three cases, the developers state in game 
instructions and guides that the expectation is for players to realize 
that disregarding ecology leads to undesirable consequences. 

Meanwhile, 82% of authorities formally require players to ad-
dress climate change issues to win. They may, however, be permit-
ted to enact non-sustainable policies or ignore adaptation temporar-
ily, but they can be ultimately defeated or receive a bad rating as 
a consequence. For example, players can fnish Climate Challenge 
[130] with a low environmental score, but receiving a fnal message 
that reads "You’ve left the Earth in grim condition" can be hardly 
seen as a victory. Even in authority games where climate action 
can be ignored, climate-related issues still signifcantly afect the 
gameplay experience. It is also worth noting that various authority 
games include infuential agents that dispute eager climate action, 
either private corporations (Project AURA [64], Climate, Please! 
[125]), voters (Democracy 3 [63], Climate Challenge [130], Climate, 
Please! [125]), newspapers (Climate Challenge [130]), denialist con-
stituents (Adaptive Futures [109]), consumerist or materialist popu-
lations (Fate of the World: Tipping Point [131]), or political parties 
(Power & Revolution 2019 Edition [47]). These diverging opinions 
can impose moderation lest players be ousted, and represent the 
need to balance conficting goals, usually some form of economic 
or social prosperity while taking care of the environment. 

Faction leaders’ pro-environmental behavior depends on their 
own judgment, and in narrative terms, certain factions favour envi-
ronmental sustainability more than others. Growth brings victory 
closer, but it tends to increase climate change through, for example, 
industrial and urban development or cheap, productive, or easily 
accessible fossil fuel energy. Although negative consequences in-
clude climate impacts and antagonistic public opinion, these have 
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diferent degrees of importance. In Keep Cool Mobile [26], high 
emissions lead to serious consequences for everyone, while Call 
to Power II [4] allows players to deactivate pollution altogether. In 
other games, climate impacts can even be benefcial if they afect 
an unprepared rival (Alpha Centauri [60]), and even be overcome 
altogether through perverted logic: in Something Something Climate 
Change [37], players can agree to halt climate impacts or outpace 
sea level rise indefnitely by building infnitely tall towers. 

5  DISCUSSION  
In this section, we explore the identity types, actions and issues’ po-
tential for climate change engagement, discuss our fndings’ impli-
cations for researchers, developers and educators, and acknowledge 
the limitations of this study. 

5.1  The  potential  of  climate  change  avatar  
identities  

Games have been found to support both motivation [134] and cli-
mate change engagement [51], but the role of the identities adopted 
by players is an understudied area. Given the potential of avatars 
for player attitude and behavior infuence, including the provision 
of new perspectives [137] and practice of "mastery and control" [67, 
p. 98], adopting diferent identities would allow players to internal-
ize their motivation towards the climate in diferent ways, since 
each one has diferent values, capabilities, and goals. Our study 
provides a frst stepping stone for future researchers wishing to 
empirically examine and compare how players experience diferent 
climate identities. While some of the games in this sample have 
already been empirically studied [11, 45, 52, 102, 107], we lack de-
tailed knowledge on the cognitive, afective, and behavioral climate 
change engagement efects of the rest, and of identities in general. 
According to observations from prior literature, all six primary 
avatar identity types identifed contain potential benefts in terms 
of climate change engagement that should be studied further. 

Climate self identities represent the most immediate connec-
tion between players and avatars. These games directly encourage 
players—the titular self—to make changes in their daily lives and of-
ten include mechanisms that could ameliorate players’ environmen-
tal amotivation, such as autonomy and aid in integrating behaviors 
in their daily lives. Other avatar identity types could also foster a 
sense of competence through specifc knowledge and skills [119]. 
However, this should be closely studied and games would need to 
reach those who are not already motivated. Similarly, most players 
should be able to readily understand climate citizens, their norms, 
and their pro-environmental goals. Future research should take into 
account to what extent players identify with these and consider 
transferring their in-game actions to their lives. 

Although climate heroes’ behavior cannot normally be imi-
tated in daily life, realistic heroes often take action that people 
could do as part of their professional lives [142]. Even when dis-
similar from the player, empirical research on heroes suggests that 
they can still inspire and motivate to uphold the values that they 
represent [89]. In the area of climate action, familiarity with Greta 
Thunberg has been shown to predict efcacy and intention to en-
gage in activism [135], which has been dubbed "the Greta Thunberg 



                   

          
             
          
        

           
        

           
           

          
         

          
       

           
        

         
           

         
           

         
         

        
      

         
      

         
          
          

          
       

      
            

          
        

         
          

          
         

         
          

          
           

          
         

            
           
        

           
     

        
         

          
          

           
          

        
          

        
           
            
          
  

            
          

          
         

            
        

            
          

         
          

          
         
           

         
           

            
            

         
          

          
         
            

           
          

            
          

          
          

           
          

            
          

          
           

          
        

          
        

          
          

            
           

          
           

         
         

           
           

         

Avatar Identities and Climate Change Action in Video Games 

Efect." What and how video game climate heroes can inspire play-
ers to do more for the environment is also an open question. For 
this to occur, these games should also become highly popular. 

In a diferent way, empowered individual identities also re-
sist an immediate identifcation with the norms and goals of plain 
citizenship, but their combination of individual actions and multi-
player deliberation can be adopted by anyone living in a democratic 
society [160]. Through their focus on simulating the tragedy of the 
commons [77], these games can bring players closer to ecosystem 
exploitation issues. They are also especially suitable for education, 
since they can be accommodated in ways that increase their efec-
tiveness—combined with other instructional methods and played 
in multiple sessions [161]. Still, educators may also be interested in 
other identities depending on their topics of interest. 

This leads to authorities and faction leaders, who often be-
long to larger organizations. While they are the furthest away from 
the individual sphere, players can explore issues of diverging in-
terests in complex social and physical scenarios and the need to 
reach agreements, as previous climate change games that favor 
perspective-taking and the understanding of others do [51, 53]. 
While authorities emphasize negotiation between a leader and 
subordinate stakeholders, faction leaders present bi- or multilat-
eral relations as typically seen in international negotiations. As 
with empowered individuals, exploring how multi-stakeholder 
situations afect player cognition and afect towards climate change 
would be a valuable research avenue. Similarly to climate heroes, 
future research may also focus on how these identities connect 
to some players’ professional roles or fulfll desires for idealism, 
which increases task engagement and enjoyment [136]. 

Considering growing attention towards climate anxiety/grief 
[30], and despite the incipience of its research, it is important to 
mention that the participation of climate selves in gamifed social 
networks could help players who experience negative emotions 
express their feelings and feel understood, especially if their im-
mediate social environments are not receptive, which may be a 
benefcial way of coping [30]. Direct engagement in climate action 
through climate selves, and imitable actions from other avatar 
identities, could also ameliorate afective issues, although it may 
not help those greatly upset [30]. Future games combining virtual 
worlds and experiences in nature may also ameliorate distress [30]. 
It has also been observed that children positively cope with climate 
anxiety through, for example, trust in societal actors such as sci-
entists [111], which has implications for climate hero identities, 
and hope based on solutions [112], which is relevant for any game 
where they can engage in climate action. At least one existing game-
based research project (involving an authority-type identity, as 
we interpret from the text) aims to ameliorate climate anxiety, but 
we lack empirical data [28]. 

This study also provides commentary on pre-existing designs 
that the growing number of climate-interested developers [150] can 
consider and build upon if they have climate change engagement 
in mind. Given the scarcity of climate citizens and empowered 
individuals, we issue a call to explore how these identities could 
provide engaging game experiences. We understand that in the case 
of empowered individuals, having to develop a complex multi-
player ecosystem (or agents with artifcial intelligence) may be a 
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barrier, but Minecraft GlobalWarming mod [126] suggests that exist-
ing games can be modifed and New Shores [54] demonstrates that 
2D graphics can be used. Game creators may also attempt to break 
free from the observed types by hybridizing them or envisioning 
new perspectives. 

5.2  Mitigation  and  adaptation  in  games  
In terms of mitigation, it is encouraging to see that climate selves 
engage in a multiplicity of actions represented in the public en-
gagement literature [142, 160], rather than just being framed as 
consumers. Nonetheless, the small number of climate citizens and 
variety in their actions points to gaps when it comes to representing 
"regular people" identities in climate action games. Meanwhile, ex-
amples of most mitigation action categories can be found in the rest 
of identity types, which once again is encouraging for educators 
seeking particular representations in games. On a diferent note, 
researchers are encouraged to examine in more detail the portrayal 
of salient climate actions such as policy, violence, technology, and 
nature conservation, for example regarding their level of scientifc 
fdelity and the degree of choice allowed for action and strategy. 
This can even include games that feature pro-environmental topics 
but do not frame them explicitly as addressing the climate crisis. 

The explicit use of violence as a tool to support mitigation is 
a rare albeit intriguing discovery. Given the use of terms such as 
"eco-terrorism" for actions that, while illegal, target property and 
fnancial loss [99], the exploration of these topics through video 
games can play a role in clarifying players’ interpretation and posi-
tioning towards diferent forms of climate activism. For example, 
players of Animal Club [143], a mobile game for children, must stop 
tree logging by tapping on chainsaws to save an Amazonian sloth. 
This action, reminiscent of civil disobedience actions such as tree 
sitting, could result in arrest in the real world, but does not con-
stitute violence according to our defnition. The nature of military 
confict connected to adaptation in the form of competition over 
dwindling resources, as can occur in most faction leader games, 
is also worth debating. We should also mention The Carbon Neutral 
Republic of Novaya Zemlya (Inc.) [58], where players fght the Rus-
sian state to establish a colony of climate refugees in its territory. 
Is Russian aggression to defend its sovereignty essential, or are 
the activists using essential force to protect refugees’ lives? By fac-
ing wicked moral problems [140] in the context of wicked climate 
change, players can explore the ethical tensions related to climate 
action, which will rarely produce an immediate, incontrovertible, 
and unique solution, and where even good-willed action can have 
unforeseen negative ramifcations. According to Goerger [71], the 
morality of violent games can be evaluated through their content, 
especially what values are cultivated or disrespected, and the social 
context of violent acts (for example, whether it is similar to real sit-
uations or not). Given the transient nature of values, games should 
be debated individually and taking into account the social context 
that gives meaning to the violence, although the violation of social 
norms should not be automatically viewed as violent [76]. 

Regarding adaptation, we observe a similar presence in an analy-
sis of 52 serious digital and analog climate change games published 
in 2013 [129] and ours. While the samples are not entirely compa-
rable, we found similar proportions of games depicting mitigation 
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(over 85% versus our 87.5%) and adaptation (38.46% versus 45%). 
A recent analysis of digital and analog games [69] found an even 
smaller percentage of adaptation games, 20%, despite the grow-
ing importance of adaptation to climate risks. Furthermore, the 
aggregate data suggests that in virtual worlds, adaptation is largely 
associated with those in charge, while multiple profles and com-
munities can beneft from game-based engagement with adapta-
tion [53]. Therefore, game developers are invited to conceptualize 
adaptation stories where the citizen point of view can be adopted 
meaningfully, for example as local community member. 

According to Sheppard [139], efective climate change commu-
nication should be local, visual, and connected (linking issues and 
solutions, the local and the remote, the past and the future). The fact 
that 68% of identities engage in personal and/or local actions, and 
38% combine personal or local actions with regional or global ones, 
suggests that multiple existing games have potential for local and 
connected messaging, apart from the obvious fact that almost all 
ofer visual representations of climate change. Games can make tan-
gible the abstract and the distant, two major climate change features 
that hinder engagement, and thus combat apathy and paralysis [29]. 

Finally, we observed that neither empowered individuals nor 
faction leaders, nor a few authorities, made fghting climate 
change the winning condition. This ofers players a larger degree 
of agency and provides information rather than enforcing a certain 
behavior, which can not only support autonomy [88, 134] but also 
still constitute a persuasive argument [19] for climate action. In the 
board game version of Keep Cool, it was found that players who 
chose climate-damaging technologies in the game became more 
politically optimist, which suggests that open experimentation in-
stead of a single normative path to victory can lead to learning 
and attitude change [102]. Notably, players adopting an identity 
diferent than their real one may have supported learning [102]. De-
velopers should take into account that enforcing pro-environmental 
behavior in games is only one possible choice to support climate 
change engagement, and not necessarily always the best one. 

5.3  Contributions  to  avatar  scholarship  and  
implications  for  researchers,  designers,  and  
educators  

Next, we discuss the implications of the avatar representation con-
cepts examined—bodies, characters and customization—, comment 
on the applicability of our results beyond digital climate change 
games, and summarize recommendations for researchers, designers, 
and educators. 

Previous literature typically conceptualizes the avatar as the 
user’s visual representation and examines efects based on its ap-
pearance [127]. Although this study does not focus on representa-
tional aspects to build its types, and in fact considers a broader def-
nition of avatar altogether [10, 83, 153], we have noted the presence 
of bodies in the games analyzed. The scarcity of playable fgures in 
climate change games, most of which are climate heroes, reveals 
a potential difculty for studying Proteus efect-style media efects 
involving various avatar identities. However, other games ofer por-
traits which are also visual representations, albeit not controllable 
bodies, and can be used as identity cues. Bodies and portraits could 
be compared to a total absence of visual identity cuing to better 
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understand their efects. In fact, conventional perspective-taking 
role-playing is cited as an antecedent to the Proteus efect [164]. 
Also importantly, only two games were available for VR (Trash 
Time [16], Cleanopolis [44]). Future research could compare the 
efects of avatar identities in VR and traditional screens. 

Having a character narrative background is another relevant fac-
tor for avatar use in HCI. Again, very few avatars have a developed 
personality outside of the player’s. Given that avatar identity can 
be communicated through narrative elements besides appearance 
[138], it is important to establish how self-perception occurs when 
identity cues are not visual but, for example, verbal. Future studies 
can explore these, while acknowledging that avatar identity nar-
ratives will result in diferent degrees of identifcation/perceived 
closeness by diferent players. 

Furthermore, even without an explicit character-establishing 
narrative, avatars can be perceived as representing a role that play-
ers recognize, e.g., a soldier or a car pilot, which already can have 
an efect on them [92]. Indeed, abilities may be enough to suggest 
who the player is, driving norm-appropriate behavior [120]. This 
suggests that conventionally recognizable roles and skills are rele-
vant avatar concepts together with identities, bodies, technological 
immersion, and narrative background. 

Avatar customization has been highlighted as fostering personal 
connection [115] and promoting game enjoyment through auton-
omy and control [88]. Aspects such as customization and gender 
consistency afect perceived closeness [127], which has been qual-
itatively linked to Proteus efect strength [127]. However, most 
climate citizen, climate hero, and authority avatars lack cus-
tomization options. We suggest a more extensive use and compari-
son of customization options in connection with various climate-
relevant avatar identities in research and design. 

Embodiment and customization can augment the Proteus efect 
[127], but user-avatar closeness can also be fostered through emo-
tional connection. Identifcation can occur without customization 
or even interaction [91, 92], and even without similarity with who 
the player is at the moment [41]. These aspects of avatar personality, 
which can be communicated and enacted in visual or verbal ways, 
can have important implications if we take identifcation as a broad 
phenomenon involving concepts such as desired value similarity 
and liking, as suggested by some [41, 146]. Furthermore, similarity 
and dissimilarity can have desired or undesired efects depending 
on the situation [155], which leaves an open door for all identity 
types to have a role in engaging with climate change. 

Overall, this discussion points to the fact that avatar identities, 
regardless of their representation modes and similarity to play-
ers, can have efects that should be explored further, in the area 
of climate change games and beyond. Given frequent conceptual 
openness, future empirical studies should defne precisely what is 
meant by avatar and important keywords such as identifcation, 
and identify clearly the elements at play in constructing the avatar 
identity. Since the user-avatar relationship depends largely on the 
player, it is also important to carefully understand who the player 
is, or at least whether they see themselves as similar, identify with, 
and/or feel close to the avatar. While refections about our avatar 
identity types and their potential for connection with players can be 
climate change-specifc, generic aspects such as bodies, characters, 
and customization are rather universal. 
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In fact, these types may be tested in game contexts outside of 
climate change. Confronting a real-world issue through real-world 
actions, virtual citizen action, heroically or using special skills, as a 
versatile actor, or as a decision-maker, either in a contained space 
(however complex) or among other self-interested similar forces, 
hardly applies to climate change or environmental issues alone. The 
use of these types in other contexts ofer exciting opportunities to 
discuss how the role identities suggested in games could persuade 
of how issues should be addressed. 

In addition, given digital games’ environmental impact, we en-
courage researchers to investigate when their creation and use may 
be truly justifed, for example through media comparisons involv-
ing role identities in analog formats and avatars in digital worlds. 
Environmental burdens can remain largely invisible to players; 
thus, it is crucial to question whether and how digital games can do 
more good through engagement or altruistic schemes than harm in 
terms of environmental and societal sustainability. With explicit 
mentions of analog role-playing as afecting self-perception and 
grounding Proteus efect research [164], and the many relationships 
that role-players establish with their characters [21], the potential 
of tabletop and live-action modalities may not be too dissimilar 
from digital avatar-based play. However, irrespective of the medium 
chosen, a sustainable future requires fundamental technological, 
economic, and sociopolitical changes [149]. Gamifcation can only 
be a tool towards this goal and designers should be mindful of the 
changes required beyond incremental improvements, and the need 
to involve audiences beyond Western adults [51]. 

To conclude our discussion of the results, we summarize contri-
butions and implications for researchers, designers, and educators. 
For researchers, we have provided six types of avatar identity and a 
dataset detailing climate action in existing games. These tools can 
help them address the following recommendations: 

•  In  empirical  studies  of  climate  change  game  efects,  consider  
the  contribution  of  avatar  identities  to  game  experience  and  
engagement,  either  in  isolation  or  by  encouraging  players  
to  face  the  same  issue  from  diferent  perspectives.  This  can  
include  cognitive,  afective,  and  motivational-behavioral  as-
pects.  Some  possible  questions  are:  
–  Do  climate  selves  have  motivational  and  behavioral  en-
gagement  potential?  In  what  conditions,  and  for  whom?  

–  Can  climate  citizens  articulate  relatable  experiences  in  
a  safe  space  for  players  to  learn  and  rehearse?  How  can  
this  knowledge  transfer  outside  of  games?  

–  Do  climate  heroes  promote  inspiration  and  wishful  iden-
tifcation,  and  if  so,  how?  

–  How  can  empowered  individuals  help  understand  the  
opportunities  and  challenges  of  deliberation  to  address  
common  ecological  problems?  

–  Do  authorities  help  players  understand  the  position  of  
the  decision-maker  who  must  consider  stakeholders?  

–  Do  faction  leaders  efectively  represent  multi-lateral  ne-
gotiation  and  afect  views  such  as  confdence  in  politics?  

•  Further  explore  the  role  that  variables  such  as  body,  narrative  
character  development,  or  customization  in  climate  change  
games  can  have.  What  are  the  climate  change  engagement  

CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA 

efects  of  diferent  forms  of  identity  cuing  and  degrees  of  
self-similarity?  

•  Investigate  player  views  on  the  role  of  violence  in  polarized  
and  polarizing  topics.  Can  games  become  proving  grounds  
for  experiencing  and  discussing  authoritarian  and  radical  
approaches  to  wicked  problems?  What  can  games  reveal  of  
player  values,  and  how  do  they  afect  them?  

•  Notice  that  almost  no  authorities,  and  neither  empow-
ered  individuals  nor  faction  leaders,  must  address  cli-
mate  change  to  achieve  goals.  How  do  player  perceptions  
change  when  they  are  enforced  to  successfully  face  a  climate  
crisis  versus  when  they  are  not?  

•  Be  mindful  of  games  with  multiplayer  modes  and  diferent  
spatial  confgurations.  What  are  the  efects  of  playing  among  
humans  versus  alone?  What  are  the  efects  of  games  with  
diferent  geographical  scopes,  from  the  local  to  the  global?  

•  Finally,  we  suggest  two  further  explorations  of  these  avatar  
identities.  Can  they  be  meaningfully  applied  beyond  climate  
change  games?  Can  they  be  used  beyond  digital  games?  

Designers  can  also  use  the  types  and  dataset  to:  
•  Derive  inspiration  and,  if  designing  a  game  with  utilitarian  
purposes,  consider  the  potential  of  each  identity  type.  

•  Address  the  existing  scarcity  of  climate  citizens  and  em-
powered  individuals.  For  example,  how  can  meaningful  
game  experiences  that  are  closer  to  the  citizens’  be  designed?  

•  Explore  avatar  representations  that  make  use  of  bodies,  nar-
ratives,  and  customization  options,  both  because  of  their  
engaging  qualities  and  because  of  their  potential  for  efects  
beyond  entertainment.  

•  Consider  if  more  adaptation-centered  games  can  be  created  
from  the  point  of  view  of  the  citizen,  given  the  increasing  
need  for  disaster  readiness.  

•  Design  with  under-represented  tools  and  perspectives  in  
mind.  For  example,  participation  is  rarely  used  as  a  mitiga-
tion  tool,  and  wicked  situations  are  by  defnition  too  trou-
blesome  and  complex  to  be  addressed  through  only  one  
perspective  or  way  of  acting.  In  this  sense,  mixing  avatar  
identities  in  the  same  game  can  be  enriching.  

•  Consider  what  the  added  value  of  using  a  digital  medium  
is  and  ways  to  minimize  the  impact  of  game  production,  
use,  and  disposal,  including  environmental  sustainability  but  
also  societal  concerns.  Be  wary  of  advocating  for  incremental  
change  exclusively.  

Similarly,  the  types  and  dataset  can  be  used  by  educators  to:  
•  Select  the  games  that  they  want  to  use  based  on  the  avatar  
identity,  actions,  number  of  players,  and  scope  of  interest.  

•  Identify  games  for  learning,  but  also  for  discussing  attitudes,  
afective  relationships  to  issues,  responses,  places,  and  peo-
ple,  and  to  experience  and  discuss  their  motivational  efect  or  
intention.  What  do  students  think  about  topics  and  identities,  
the  games  themselves  and  their  use  for  serious  purposes?  

5.4  Limitations  
One important limitation of this study has been the use of a single 
analyst. While in qualitative text analysis it is recommended to use 
two or more coders [94], we argue that the position of the analyst 
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as a player, researcher, journalist and designer of climate change 
games provides a valuable perspective. While idiosyncratic, this 
particular collection of identities, to use our topic’s term, should be 
able to ofer a comprehensive and coherent observation and inter-
pretation of games’ discursive attempts to position players within 
the game world and persuade them to participate as intended. On 
the fip side, to address the inherent limitations of using a single 
perspective, we paid special attention to our category defnitions 
and the explanatory examples used, as advised [94]. We also used 
additional strategies [36] adapted to the analysis of games [95] to 
ensure the accuracy of the data and our analysis, including exam-
ples and detailed descriptions of the concepts presented, as well 
as possible exceptions, to support the decisions made. We also ac-
knowledged the analyst’s background and how it could infuence 
the research process. Time was dedicated to each game according 
to its level of complexity. For example, games that presented a clear 
narrative progression were experienced or seen until the end, and 
complex strategy and simulation games were played and explored 
at length including a full reading of in-game encyclopedias, option 
menus and manuals, as well as use of forums and videos. In all cases, 
we triangulated our observations from the gameplay with other 
sources. In addition, notes were updated multiple times during the 
analysis and writing process for cohesiveness. 

Although we built the avatar identity types using a systematic 
type-building process, we did not aim to create a canonical and 
highly abstracted classifcation, but rather an empirically grounded 
one [94]. The resulting types are polythetic, meaning that the 
cases within each type are similar but not always exactly the 
same in their norms and goals. Divergences can be found within 
types—some empowered individuals and authorities have dif-
ferent goals to otherwise similar cases—but also commonalities 
between them—climate selves, climate citizens and climate 
heroes have largely comparable goals, although they difer in their 
means; empowered individuals combine citizen and specialized 
behaviors, thus having overlapping norms with other types; and 
authorities and faction leaders follow similar norms while di-
verging in their goals. Yet, our classifcation has prioritized a level 
of abstraction both practical and insightful. 

The presence of edge cases and games presenting mixed identi-
ties has been resolved by considering their main perceived ethos. 
This has been the case in the climate self game Mission 1.5 [124], 
where players can make decisions within a simulated world but 
the ultimate goal involves real-world political demands, or Climate, 
Please! [125], where a lobbyist can nudge people to change with 
their own hands, although this secondary activity does not con-
tribute to the game goal and thinly extends the norm-enforcing 
role. Some games, especially in the strategy genre, present multiple 
game modes with diferent ultimate goals and norms, but in these 
cases we have analyzed only specifc scenarios focused on climate 
action. It is important to restate that these are types of avatar iden-
tity, not of game, so we encourage future games to mix diferent 
identity roles in single or multiple avatars in novel and interesting 
ways beyond what games usually present [154]. 

By adopting an ample understanding of what games are, using 
the lens of gamifcation, we have been able to provide a type of 
avatar identity, climate selves, not typically found in traditional 
games, where action is exclusive to the virtual world. Although 
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there is no reason that games would not be able to mix in-game 
actions with real-world ones, as seen in, e.g., Mission 1.5 [124], the 
concept of real-world behavior seems naturally associated with 
gamifcation. A study of other game and play forms, from live-
action role-playing to gambling to toys, may result in other rel-
evant phenomena emerging. However, given our focus on role 
identities enacting climate action given particular norms and goals, 
we assume that the conclusions of this analysis would be largely 
applicable to, e.g., most analog games. 

This study has used content analysis as the method of inquiry. 
Therefore, it has focused on games and surrounding texts, rather 
than players themselves, to examine concepts such as avatar iden-
tities and climate actions and hypothesize about their potential 
for engagement. Disentangling the ways in which avatar identities 
can be realized in gameplay and interact with the players’ selves 
requires examining a relationship involving actual players beyond 
an implied one. Future studies can use the relevant aspects pre-
sented in the results and discussion to explore empirically how that 
potential can be realized or contested. 

Finally, the tendency of smaller games to disappear from the 
internet, and of popular games to be regularly updated, must be 
acknowledged. An example of this is Adobe Flash Player’s end of 
life [5], which may have rendered some of the games analyzed here 
inaccessible after December 2020. 

6  CONCLUSIONS  
This article presented a qualitative text analysis of 80 video games 
where players explicitly engage in climate change mitigation and 
adaptation. We frst sought to understand what identities could be 
found in these games, classifying our fndings in six groups—climate 
selves, climate citizens, climate heroes, empowered individ-
uals, authorities, and faction leaders. The potential of these 
avatar identity types for climate change engagement and avatar 
representation aspects were discussed. 

Second, we focused on climate issues and actions to address 
them, observing that adaptation is often left for decision-making 
profles, while mitigation actions are numerous in all six groups 
but addressed using diferent tools. We recommend climate actions 
such as policy, violence, technology, and nature-based solutions for 
future close study. More broadly, we encourage developers to ad-
dress uncommon identities, i.e., climate citizens and empowered 
individuals, more often. 

Third, we examined climate issues and their relationship to ul-
timate goals. We observed a tendency to have a single climate-
related goal in games with climate selves, climate citizens, and 
climate heroes, contrasting with the more complex conficting 
goals in other games. Building on recent research, researchers and 
developers should consider that enforcing pro-environmental be-
havior in games may not be necessary to support climate change 
engagement. 

In sum, our study provided a basis for future researchers to study 
and compare how players experience climate identities and their 
climate change engagement efects. We also interpreted our fndings 
in light of previous avatar-related work. We highlighted key aspects 
for developers to consider, as well as games for educators to select 
depending on their needs. Given the environmental impact of digital 
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games, we call for research that explores climate identity in analog 
games, and encourage developers to critically assess the advantages 
of digital games while minimizing their negative impacts. 
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