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ABSTRACT
Climate change is one of the most urgent issues of our 
time, and the HCI community has shown a growing 
interest and application in this topic. Considering the 
communication and interaction challenges it poses, 
now is an opportune time to analyse how the academic 
community has explored interaction addressing climate 
change. Following this premise, we present a visual 
analysis of the past decade, focusing on HCI research 
projects that target the general public. For this survey we 
used the grounded theory review method, resulting in a 
final corpus of 40 projects, with data visualization as a 
key step in our investigation.
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The importance of how we  
communicate climate change
Our research stems from the growing field of sustain-
able HCI [5, 20, 23, 39, 58, 63, 65], which generally 
refers to designing systems that reduce environmen-
tal impact or influence people to behave and live 
more sustainably. Climate change communication 
[9, 15, 22, 37, 41, 44, 56] aims to bring knowledge 
via experimentation about the phenomena, making 
them visible and actionable in everyday life. These 
two fields are strongly interrelated since increasing 
the quality of information about the topic is key to 
changing people’s mindsets. This requires adapting 

the message to different audiences and exploring 
digital media’s potential to convey the multitude of 
phenomena underlying climate change. Especially 
with such a complex and dire topic, the way the mes-
sage is conceptualized and presented is fundamental 
in the success of the interaction. Framing [35, 46, 
47] is a communication strategy that needs to be 
carefully considered [3, 14, 24, 32, 40]. Also, to 
move away from the negative, “doom and gloom” 
rhetoric [64] now typically associated with climate 
change, as well as people’s “crisis fatigue”, several 

Climate change as a growing topic in HCI research

By searching the ACM Digital Library for the term “climate 
change” we find 295 results before December 2009 and 2,095 
results from January 2010 to October 2020. 

Work Scope
Focus: HCI academic projects on climate 
change targeting users outside academia.

Data base: The Association for Computing 
Machinery (ACM) Digital Library.

Timeframe: The last decade – January 2009 
to October 2020.

Search terms: “climate change”, “climate 
crisis”, “global warming”.

Selection Criteria: (1) the project’s research 
topic: climate change; (2) the project’s target-
audience: a general public of non-experts 
– our focus was mapping HCI climate-related 
projects that address the general public 
outside academia. (3) projects that have an 
interactive component to convey a climate 
change-related message – we intended to 
analyze communication approaches that 
influence interaction, so projects that are 
tools or systems with no apparent interaction 
aspects were also excluded. 

institutions suggest communication approaches 
focused on real people, new stories, solutions, 
compelling visuals, etc. [12, 13, 31, 50]. Having 
this in mind, we propose an overview of how HCI 
research has approached particular communication 
and interaction aspects. With this analysis, we intend 
to better understand how the field has been dealing 
with these challenges and how they align with the 
aforementioned recommendations. From the find-
ings, we propose four implications for design (IFD) 
to inform future work on this challenging topic.  
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Questions asked of the data

1. What topics they focused on?

2. Who is the target audience?
a) Children/Teens (up to c. 18 years old), 
b) Specialised (projects to help adults with a 

particular profession, for example, science 
communicators), 

c) General public (adults over 18 years old).

3. Where was the project applied (context)?
a) Personal (home context or personal/wearable 

device), 
b) Institution (e.g., museum, school, company), 
c) Place of passage (e.g., street, station, public 

park), 
d) Virtual (website, app, not bound to one 

particular location/institution).

4. How was it applied (media used)?
a) Physical (tangible object or public installation), 
b) Digital (app, web, or public display).

5. What was the scope of the message?
a) Microscale (personal, local, regional coverage), 
b) Macroscale (national or global scope).

6. What was their framing?
a) Negative (loss outcomes: what will be lost or 

what will be the negative consequence of not 
changing habits; and avoid adverse effects: 
change to prevent loss or negative effect), 

b) Neutral (no particular framing, more a neutral 
exposition of the issue), 

c) Positive (gain outcomes: what can be achieved 
with change).

7. How was this framing conveyed (message)?
a) Data (presentation or gathering of data), 
b) Data visualization (display of information 

through a visualization), 
c) Examples (presentation of information through 

examples, e.g., showing the consequences of 
an activity), 

d) Analogy/Metaphor (representing information 
through comparison, e.g., with a story or 
personification).

8. Did they present straightforward solutions?
a) No, 
b) Yes.

Analysis

Implications for Design

IFD #
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Target audience        Children/Teens          Specialised        General public (adults)

Context         Personal         Institution         Place of passage         Virtual 

Media         Physical         Digital 

Message         Data         Data visualization         Examples         Analogy/Metaphor 

Scope         Micro (Personal, Local, Regional)         Macro (National, Global)

Framing          Negative          Neutral          Positive         

Solutions          No          Yes

HCI research projects to the public from the past decade (N=40)

Energy

Food/Agriculture

Transportation/Mobility

Urban 

Land

Oceans

Air

Biodiversity

Lifestyles

Non-specific

InterANTARCTICA [18]
WALDEN [57]
PlayGreen [2]
Plant Guild Composer [48]
The Talking Plants [27]
Floracaching [7]

1
2
3
4
5
6

Energy Diet [34]
Ghost Hunter [1]
EnergyBugs [53]
Energy Babble [25]
UKKO [19]
What’s cooking [45]
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Fishing with Friends [17]
Echo Chamber [8]
Green Ball Kiosk [30]
ColorMoves [54]
The prediction machine [29]
MyPart [61]

Watt-I-See [52]
Temperature Calendar [16]
London Phenological Clock [59]
Cool Cities [21]
VR Wildfire Prevention [62]
Kidnetic [49]

Future Coast [42]
Disaster Resilience Journal [42]
Techno Medicine Wheel [42]
GrowKit [60]
Smell Pittsburgh [28]
MR Tornado Simulator [11]

Final list of Projects
31
32
33
34
35
36

WhatFutures [36]
Water Pants [4]
Econundrum [55]
Karma Kettle [51]
Make Some Noise for Nature [26]
SCP in 360° [43]

37
38
39
40

Planet Bug [6]
MoBi [38]
Rayuela [10]
NatureCollections [33]
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Despite having two topics with a 
comparably higher incidence (Energy 
n=8 and Biodiversity n=8), the 
corpus of 40 projects is somewhat 
well distributed. To note is the 
absence of topics that can have a 
great impact, according to Project 
Drawdown [50], like reproductive 
healthcare and inclusive education.
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1. Topics of Focus

Topics 
follow trends Opportunity for exploration in 

less developed themes. Think 
of impact and your audience.
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To whom were the projects directed?

Where were the projects applied?

n=28 target an 
audience of adults 
(over 18 years old).

Most of the projects were 
created for institutions, 
like museums, schools, 
office spaces, etc.

Most of the 
projects from the 
past decade were 
created for the 
general population 
of adults.

n=2 projects target specialized 
audiences (projects to help adults with 
a particular profession, for example, 
science communicators).

n=10 target an 
audience of 
children/teens (up 
to c. 18 years old)

2. Target Audience

3. Context

Watt-I-See [52], and interactive 
installation about energy 
production created for an 
Institution setting – museum.
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6. Framing

5. Scope

8. Solutions

4. Media

7. Message

How were the projects applied (media used)? 

What was the scope of the message?

How was the message framed?
How was the message conveyed?

Did the projects present 
straightforward solutions?
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Great majority of projects with a 
neutral or negative framing. This 
underlines the “doom and gloom” 
[64] narrative associated with 
climate change communication. 

Most messages are presented through 
examples, which goes hand-in-hand 
with the framing results.

Most projects don’t show explicit 
solutions/actionable steps the user 
can take after the interaction. 
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Projects cluster towards Neutral framing especially 
with a message presented by Data visualizations and 
Examples. In terms of the message, projects cluster 
in the Examples representation of information. The 
axis Neutral / Examples gathers the most projects.

Game that encourages children to walk to school 
by avoiding more polluted areas [19]. 
Framing: Positive – it focuses on the solution; the 
idea of taking care of a digital pet by using real 
time environmental data captured by the user. 
Message: Metaphor – The pet works as a 
metaphor for the data being conveyed.

A collaborative future forecasting engagement for global 
youth using WhatsApp [36]. 
Framing and Message: Neutral Examples – uses examples 
presented by the users to foster discussion. 

A personal, portable, and accurate particle sensor to analyze air pollution [61].
Framing: Neutral – particle sensor that presents the data as is.
Message: Data visualization – the sensor read is translated into 
visualizations of the particles.

11  UKKO

31  WhatFutures18  MyPart

Relation between how the message is framed and conveyed

Prevalence of 
Neutral Messaging

Frame the message in 
a positive and action 
focused way, adapted 
to your audience.
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72.5% of the projects 
(n=29) don’t show 
explicit solutions or 
further action that the 
user can take after 
the interaction. Most 
of these projects use 
a Neutral (n=18) or 
Negative (n=10) framing. 

Climate Visuals [12] and 
IPCC [13] propose, among 
other strategies, using human 
stories focused on solutions.

Focus on the negative 
consequences – the “doom 
and gloom” [64] rethoric.

Photos retrieved from climatevisuals.org

29 11

How the message is framed and if solutions are communicated

There is opportunity for 
future research projects 
to explicitly show further 
steps to help the user(s) 
in their journey towards 
more sustainable habits 
or other forms of  
climate action. 
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Relation between the context and the framing of the message

47.5% of the projects (n=19) were created for an 
Institution (museum, office, school, etc.). Personal 
(home context or personal/wearable device) 
(n=6), Virtual (website, app, not bound to one 
particular location/institution) (n=10), and Place 
of passage (e.g., street, station, public park) (n=5) 
contexts are somewhat evenly distributed.

Interactive light installation that draws attention 
to the issue of plastic usage and waste [10]. 
Context: Place of Passage – to be placed on the 
street as part of a public festival.

Search-and-discover game that provides a way 
for the user to contribute to climate change 
research and encourages greenspace use [7].  
Context: Virtual – a mobile application. 

A mechatronic pair of pants that become shorter or 
longer depending on the projected sea-level rise for 
the area the cyclist is entering [4].
Context: Personal – object to be used by one person.

Interactive robot that teaches children how to 
handle waste produced in the classroom [38].
Context: Institution – created for be used in a 
school setting (classroom).

39  Rayuela

6  Floracaching

32  Water Pants 38  MoBi

Considering the need 
to reach uninterested 
audiences on the topic, 
there are interesting 
interaction possibilities to 
be explored in places of 
passage (daily routine).
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The relation between the topic’s scope / the topic / target audience
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3 Application about resource management 
that assists children in creating toys from 
household materials [2].  
Scope: Macro – The focus is resource 
management and recycling, not bound to a 
particular location.

An immersive museum exhibit about 
climate change [18]. 
Scope: Macro – the message is about 
global warming and its affect on the polar 
landscape and the world.  

Mobile app that allows children to 
build, curate, and share nature photos 
collections [33].
Scope: Micro – The app intends to 
incentivize children to play outside and 
connect with their local surroundings.

Interactive multi-touch simulation of 
climate change and species loss [57].
Scope: Micro – the simulation was 
created for Thoreau’s Woods.

3  PlayGreen

1  InterANTARCTICA

40  NatureCollections

2  WALDEN
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The climate crisis is one of the most debated and vital top-
ics for our collective future. This pictorial described 40 
HCI projects on climate change from the past decade. Our 
visual analysis depicts how the field dealt with this critical 
topic from a communication and interaction perspec-
tive. Since 2009 the field of HCI saw a growing interest 
in topics related to climate change. Recent projects cur-
rently address a more comprehensive range of topics from 

Conclusion

biodiversity to oceans and lifestyles from an early focus 
on energy. Still, most projects have a neutral or negative 
framing and do not suggest straightforward solutions or 
actionable steps for future action. Most projects are insti-
tutional and targeting an adult audience (through physical 
and public installations), while children and teens grow 
as a target group more recently. From this visual analysis 
we derived four implications for design: 1) Explore less 

developed themes: think of impact and your audience; 2)
Frame the message in a positive and action focused way, 
adapted to your audience; 3) Explicitly show further steps 
to help the user(s) in their journey; 4) Explore interaction 
possibilities in places of passage (daily routine). This 
review is not definitive. However, we hope it supports 
future research and provides an exciting basis for effec-
tive HCI communication interventions on climate change. 

Topic Scope SolutionsYear Context MediaTarget-audience Message Framing

For young audiences 
mostly global scope

Opportunities in daily 
routine contexts 
(places of passage)

Negative framing 
prevails in public 
installations

Most “positivily” 
framed projects show 
actionable steps

Neutral framing represented 
mostly by examples & data 

visualizations

Most projects don’t 
show solutions or 
other suggestions 
for future action

Mostly Negative 
& Neutral framing

Opportunity in less or not explored 
topics (Project Drawdown [50])

n=9 
of 

N=40

Adults: scope is more 
distributed (global, 
regional and personal)

Prevalence of 2 topics 
in 2020 > societal trends
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