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(4) CLIMATE COMMUNICATION 
 
Over the past few years the tone of the debate around climate change 

has shifted from sceptical to soberingly urgent as the global community 

has prioritised the research into solutions which will mitigate greenhouse 

gas emissions. So far this research has been insufficient. One of the major 

problems for driving public and private stakeholders to implement existing 

solutions and research new ones is how we communicate about climate 

change (Stoknes, 2014). There seems to be a lack of common language that 

drives the scientific community away from policymakers and the public. 

Due to this lack, it is hard to translate findings into viable and sustainable 

solutions and to adopt new climate-neutral economies and habits. Through 

six projects, we reflect on different aspects of this problem:

  Bridging the action gap between scientists and green 

entrepreneurs (4.1);

  Uncovering the main messages of climate advocates (4.2);

  Celebrating the rise of youth climate movements (4.3);

  Investigating the role of recommendation algorithms in  

the spread of climate misinformation (4.4);

  Eliciting methods to study the climate debate and its  

imagery Project (4.5);

  Contributing to the climate futures imaginaries with the  

help of dreaming machines (4.6).
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Our work produced a collection of working prototypes, curated 

datasets, and documented methods. Our contributions aim at 

providing an overview of how the global community communicates 

about climate change on different platforms. The tools and insights 

we provide pave the way toward the design of new common 

languages to discuss the climate crisis, toward the design of potential 

solutions, and toward engaging a variety of stakeholders. 

We hope that our work gives you a better understanding of how data 

can be used to impact the climate debate, and the stakeholders who 

have a role to play in enabling concrete solutions. We also hope that 

our work inspires you with new ways to use data and data-driven 

technologies for addressing the climate crisis. We hope you will 

thrive, as we did, from exploring the many ways in which data and 

data-driven technologies can support the tremendous human efforts 

needed to address the climate crisis. 

 
 

  (4.1) CLIMATE  
  CHANGE SOLUTIONS

Stakeholders 

Partners: Climate Cleanup, Visual Methodologies Collective 

Digital Transformation Designer and Project Lead: Carlo De Gaetano 

Team: Andy Docket, Namrata Babu and Mokhtar Hussein 

Target Users: Green entrepreneurs working with carbon  

removal strategies

 

Challenge 

How can we bridge the action gap between researchers, 

entrepreneurs, policymakers, and the general public,  

to make climate change solutions more actionable?

Keywords: Data literacy, 

Climate literacy, Action gap, 

Carbon sequestration, Green 

entrepreneurship, Doughnut 

economics. 

Time: Sept 2018 - Jan 2018 

Related SDG’s
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Problem  

Climate Cleanup is a network of people (entrepreneurs, investors, 

scientists, and others) who are committed to reverse global warming 

by implementing scalable climate solutions that remove carbon dioxide 

(CO2) from the air and water while creating solid business ecosystems. 

Climate Cleanup is interested in researching Natural Climate Solutions 

to mitigate CO2 emissions while developing a communication strategy 

to activate stakeholders on the local scale where solutions are put in 

practice. They do this by mapping the different public, technologies, 

and concepts in the climate change debate. The design challenge that 

we addressed in this project follows: How can we bridge the action 

gap between researchers, entrepreneurs, policymakers, and the 

general public, to make climate change solutions more actionable?

Outputs

 Carbon dating: A speed dating tool to find possible relationships 

between climate change solutions and different stakeholders.  

Cards printing files

  Decarbonator: A real-time stakeholder mapping tool to discover 

which sectors of society are actively addressing climate change. 

Print file for the board, laser-cut .ai files, Dataset of people 

contacts during the National Sustainability Congress

  Donometer: A decision-making tool designed to make climate 

change more actionable by visualising the impact of choices and 

helping find better solutions. Folder with code, video tutorial, 

app screenshot 1, app screenshot 2.

Figure 4.1.1 
Example of two types of cards 
from the carbon dating deck: a 
carbon sequestration method (left) 
and a stakeholder card (right). 

Figure 4.1.2 
The Decarbonator in 
action during the National 
Sustainability Congress, 8 
November 2018. 

Figure 4.1.3 
An excerpt from the explanatory 
video showing the use of the 
Donometer.
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Methods 

 

Carbon dating 

The concept of ‘carbon dating’ takes inspiration from the real-life 

activity of ‘speed dating.’ This activity involves creating new potential 

relationships between those that haven’t met before. The goal of this 

tool is to fall in love with the problem of climate change by exploring 

the possible relationships between different stakeholders and 

methods of carbon sequestration. 

To design the dating-like game, the team selected seven relevant 

carbon sequestration methods (Seaweed Farming, Carbon Farming, 

Afforestation, Sustainable wood, Carbon Storing Construction 

materials, Mineral Weathering, Biopolymers) and seven relevant 

stakeholders (Consumers, Environmental Groups, Sustainable 

Development Goals, Government, Industry, Green Investors, 

Research groups). The selection was made through desk research 

and a focus group with the partners, Climate Cleanup and Visual 

Methodologies Collective.

For each method and stakeholder, an identity card was designed. 

Each card has a description on the front regarding the ‘method’ or 

‘stakeholder’ chosen, providing information about the process and 

potential. The other side of each card has a few conversation starters 

and limericks that could help the flow of exchange of information. 

The attempt is to have a free-flowing conversation by personifying the 

cards and the information on them.

In a controlled group setting, fourteen people were invited to take 

the role of one carbon sequestration method or one stakeholder. 

In rounds of two minutes, each method had to talk to each 

stakeholder, as they would in a speed dating event. After each 

conversation, the participants were invited to score the viability of 

the relationships on a scale from one to ten, and to give a short pitch 

about their best match. 

Figure 4.1.4 
A moment during the user testing of 
the carbon dating prototype.
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Decarbonator 

On the 8th of November 2018, the team was invited to the National 

Sustainability Congress, where Climate Cleanup launched the Dutch 

translation of The Drawdown Book, which is one of the most critically 

acclaimed publications on climate change solutions. The goal was to 

develop a live stakeholder map to understand which sector of society 

was participating in the congress. At the same time, this tool was 

useful to expand the network of Climate Cleanup and to invite green 

investors to join them.

‘The Decarbonator’ is a live stakeholder map that holds 1500 black 

cards. Each card represents 1 gigaton of carbon. The stakeholder 

map is divided into seven segments that represent different sectors 

of society (business, citizen, entrepreneurship, NGO, public sector, 

research, investment). 

The tool invites people to ‘remove 1 gigaton of carbon’ from the 

atmosphere by picking a black card from the sector they identify with 

and replacing it with their business card. Each black card includes 

a call to action and a point of contact at Climate Cleanup to which 

participants can reach out to in order to become a part of the Climate 

Cleanup network.

To select the social sectors and define the call to action for The 

Decarbonator, the team designed a group exercise with different 

Amsterdam University of Applied Sciences partners to plot the most 

relevant stakeholders on a board and to associate them with different 

action verbs. 

Donometer 

To develop the Donometer, the team tapped into existing research 

to qualitatively assess the impacts of specific steps in the value-chain 

(from farming, harvesting, transportation, transformation, storing, 

etc.) to the ecological factors and social foundations of the Doughnut 

Economic Model. By replacing the steps in an existing value chain with 

more sustainable choices, the interface will show the positive impact 

of this choice on the different sectors of the doughnut model.

Two ideation sessions with the partners were planned to  

define key parts of the project branding (such as brand name,  

‘look and feel’, etc).

Figure 4.1.5 
A ‘plot party’ moment during a sprint review. The partners were invited to plot different 
actions on a board and associate them with most relevant ‘green’ stakeholders. 
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Results 

Carbon dating 

The research developed to build this tool helped the team to: 

  Discover the main groupings of stakeholders; 

  Understand how value is created through partnerships;

  Discover the various methods of carbon sequestration.

 

The tool itself was useful to:

  Explore stakeholder relationships from a fresh perspective;

  Communicate complex and ambiguous concepts to a new 

audience;

  Facilitate participative decision making within Climate Cleanup.

 

Decarbonator 

With this tool it was possible to collect the business card details 

of about 200 stakeholders, and, on the day after the congress, 

Climate Cleanup’s inbox was filling up with messages from various 

participants. The tool was useful as a conversation starter: the team 

had a valuable discussion with professors, students, policymakers, 

entrepreneurs, researchers, and businessmen regarding the 

different roles of society in taking action against climate change. The 

Decarbonator proved to be a viable prototype to facilitate networking 

and communicating with a purpose.

 

Donometer 

The use of a drag and drop interface proved effective for, and could be 

a starting point for, further investigations regarding data-binding and 

user gestures. Contact with a wider public at the Digital Society School 

showcase in January 2019 suggested that the Donometer App could 

have potential as a teaching tool rather than a decision-making tool. 

For product pitching, it proved effective to communicate the need it 

fulfills rather than focusing on the viability of the actual product.

Discussion

  Carbon dating helped us to fill the action gap between research, 

the public, and policy makers with a playful take on the 

climate change debate. It showed how people with little to no 

knowledge about specific climate change solutions could be 

quickly introduced to the different forces at play. *useful as a 

conversational object *educational material for different public;

  The Decarbonator worked well as a conversation starter with 

a more knowledgeable and diverse public. It helped Climate 

Cleanup expand their network of green entrepreneurs and 

investors, but the prototype needs to be improved reusability;

  The Donometer’s drag and drop interface showed great 

potential during user interaction at the showcase. This could be 

applied to a wide range of applications. We found that further 

work on applying the Doughnut Economic Model to real world 

situations would be a worthwhile endeavor.  
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The main risk was to become too involved with the functionality 

of the Donometer App. It was difficult at times to keep the 

scope of the app to a working pitch-ready proof of concept, and 

not a fully working demo. Delving too deeply into the technical 

and conceptual shortcomings of the app would have absorbed 

too much time to produce the product. The team was able to 

identify which parts of the app were most important to convey 

the general idea by inviting people to use the app during the 

production phase.

Future Work 

There is still work to be done in user testing and implementation of 

the Donometer App. Specifically, it would be relevant to question 

to what extent the data underlying the interface is understandable 

to the user. The interface still lacks some technical adjustment to 

successfully bind data to SVG interface elements and make them 

react in a meaningful way to the user. More work is required to 

narrow down the profile of the intended user, because the current 

scope is too wide for such a niche product.

Andy Dockett, one of the team members for this project, kept on 

collaboration with the Amsterdam University of Applied Sciences 

on climate related projects. He designed a podcast on Spotify that 

explores the potential and the risks of carbon taxation, and he’s now 

currently working as a research fellow at the Visual Methodologies 

Collective on a project about imagining alternative climate futures 

with machine learning.
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  (4.2) RIGHT BETWEEN  
  OUR EARS

Problem 

The large majority of the academic world already agrees that climate 

change is real and that we need to rethink our systems completely 

in order to tackle it. However, policymakers worldwide have not yet 

found effective ways to implement meaningful changes. Moreover, 

the technical nature of climate science communication and the 

alarmism of mainstream media make it difficult to take hold of public 

opinion (Corner, 2018). 

The impacts of climate change seem to be too distant from our 

daily lives (Born, 2019): the press repeats over and over the same 

cli-fi (climate fiction) scenarios, where coastlines are flooded by 

devastating storms and the doomsday clock takes out a different 

animal species each day. This can lead to what is called “apocalypse 

fatigue” (Suttie, 2018). In the face of these overwhelming messages, 

even well-intentioned people may start to avoid conversations around 

seeking solutions.

The design challenge that we tried to solve in this project was this: 

How do we support climate change solutions with data-driven 

storytelling? How, where, and by whom are climate change solutions 

currently communicated?

Stakeholders 

Partners: Climate Cleanup and Visual Methodologies Collective 

Digital Transformation Designer and Project Lead: Carlo De Gaetano 

Team: Li-Hsin Chang, Jessica Ciucci, Linda Sophie Nißlbeck, AJ Magee 

and Valentina Todorova

 

Challenge 

How do we support climate change solutions with data-driven 

storytelling? How, where, and by whom are climate change solutions 

currently communicated?

Keywords: Transparency, Digital 

methods, Climate advocates, TED

Time: Febr 2019 - Jun 2019 

Related SDG’s
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Output 

Our project culminated in a data-driven digital platform that uncovers 

the common messages from the leading experts in the climate crisis: 

https://rightbetweenourears.com/

 
 
Figure 4.2.1  
A screenshot from the homepage of the platform.  
Illustration by Valentina Todorova.

 

 

Method 

To address the communication issue outlined above our team looked 

to the leading experts in the climate crisis and used digital methods 

of research to create a unique and manually curated dataset of their 

common messages. The goal of creating this dataset, and making it 

accessible and explorable, is to inform and create awareness in the 

general public and guide people to take positive action.

At the right the protocol that leads to the creation of the dataset:

Step 1:  

First, the team looked at TED.com, a peer-reviewed platform of 

experts speaking about “ideas worth spreading.” The team compiled a 

list of the top 30 TED Talks by filtering the search results by:  

a. Keyword “climate change”  

b. Ranking “most viewed”  

c. Date of creation after the 2015 Paris Agreement

Step 2:  

The team cross-referenced the results with two more lists of notable 

experts, also curated from TED.com. The team refined a list of the top 

30 TED Talks from Step 1, by filtering the search results by:  

a. Keyword “Climate Cleanup” 

b. Talks featuring the personalities curated by Apolitical.com’s 

“Climate 100: The World’s Most Influential People in Climate Policy” 

The refined dataset included 22 TED talks from leaders present in 

both sets of talks from Steps 1 and 2.

Step 3:  

The team developed a questionnaire to analyse the narratives and 

find relevant patterns. The questions included:

  How do they describe the current issue?

  What actions do we need to take to experience a positive change?

  What is the desired future they have in mind?

  What stories or metaphors are they using to convey their 

message effectively?
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Each TED talk was reviewed by at least two members of the team 

that answered the questionnaire independently. Each answer 

was then cross-checked by all members reviewing the talk. When 

reviewers disagreed, a discussion ensued between the reviewers 

which culminated in consensus. If it was still not possible to reach 

an agreement on the answer, the talk had to be reviewed by all five 

members of the team and the different answers had to be dot-voted. 

The answer with most votes was retained. 

Step 4:  

The team organised the collected data in an openly accessible 

spreadsheet that summarises the messages into three broad 

categories: what do the experts say we should change in our way of 

thinking, speaking and acting in the climate crisis?

Results 

Apart from the urgent need to reduce CO2 emissions, the common 

messages from the leading experts in the climate crisis include: think 

optimistically, rethink our systems, dream of a better future, speak 

urgently, speak optimistically, communicate science effectively, 

have trust in technology, invest in sustainable solutions and live in 

balance with nature. But the question on how we might make these 

statements more actionable still holds. Here is the dataset about TED 

talks from 22 leaders in the climate crisis. 

Discussion 

Trying to understand the full scope of the climate crisis can be 

overwhelming, to say the least. After analysing speeches from a 

number of leading climate crisis experts, the research team was 

able to identify key patterns of advice that link their messages 

together. Although each expert has their own unique way of 

wording and framing their presentation of the issue, many of them 

are saying the same things about the current problem and the best 

possible solutions.

By creating an open platform that allows us to navigate these 

common messages, this project aims to build awareness in the public 

and guide people to take positive action. Users can develop a better 

understanding about the leading experts on the climate crisis by 

looking at their individual quotes and bios, which are linked to the 

original TED talk videos. 

Figure 4.2.2 
A screenshot from the exploration section of the platform. Users can read the 
quotes from the TED talks of each climate advocate, and access the full videos.
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Finally, this project aims to help researchers on climate change 

communication by creating an open and accessible dataset and  

by sharing the methodology behind the data collection, curation,  

and visualisation. 

Future Work 

It would be interesting to use Natural Language Processing (NLP) to 

analyse the scripts of all the TED talk videos from climate advocates and 

design an interactive data visualisation to explore the topics that bring 

climate spokespeople together. Further work should be made to turn the 

website into a tool that people can use not only to inform themselves, 

but also help themselves to take action: for example, link every 

statement from climate experts to actual actions that people can take 

to apply that statement. For example, if an expert says “we should trust 

in climate science” we would then link to fundraising for climate science 

research. One of the former members of the team, Jessica Ciucci, took 

part as a research fellow of Visual Methodologies Collective in a spin off 

project about future climate narratives in indigenous literature and art.
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  (4.3) SEE YOU  
  ON THE STREET

Problem  

In recent years the impact of extreme weather events such as killer 

heat waves and massive wildfires struck like a dramatic echo of the 

countless warnings by scientists and NGOs. But together, in light of 

these climate emergencies, we have witnessed the rise of a new ‘social 

life of climate change,’ with youth movements such as Extinction 

Rebellion (XR) and Greta Thunberg’s #FridaysForFuture (Nevett, 2019).

These new climate movements have been welcomed as the dawning 

of a new hopeful age of climate politics, combining digital activism 

with direct action and street protests. But what are the dynamics 

which make their narratives so attractive? How do we uncover the 

movement’s vision of the future? And are these visions different from 

the ones supported by climate experts, or are they only presented 

with another tone of voice?

The aim of this project was to create a digital open archive that 

celebrates these new narratives and to design tools and practices 

that allow different audiences to explore the data, analyse the 

language and be inspired to join the movements from the screens 

and in the streets.

The design challenge that this projects addresses is this: How can 

we create open and accessible datasets to tell the story of the youth 

climate movements and function as interactive tools in support of 

climate action? How can we work towards a campaign lab where 

people can join the climate movement by creating their own data-

driven and street-ready visions of better futures?

Stakeholders 

Partners: Re-set (HvA), Visual Methodologies Collective (HvA) 

Digital Transformation Designer and Project Lead: Carlo De Gaetano 

Team: Robert Carr, Orestis Ioannidis and Manlio Massimetti 

 

Challenge 

How can we create open and accessible datasets to tell the story of 

the youth climate movements and function as interactive tools in 

support of climate action? How can we work towards a campaign lab 

where people can join the climate movement by creating their own 

data-driven and street-ready visions of better futures?

Keywords: Climate movements, 

open database, digital archive, 

direct visualisation

Time: Sept 2019 - Febr 2020 

Related SDG’s
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Output 

The output of this project is a web-platform called See you on 

the Streets, a Digital Climate Parade. This platform celebrates the 

phenomena of taking to the streets to demand climate justice by 

combining digital and physical activism. The webspace takes visual 

content of recent instances of climate protests from Instagram and 

compiles them into one ‘digital demonstration.’ 

Method 

The platform is based on a dataset that contains images from climate 

demonstrations between the years 2015 and 2019. About 3,000 

images were extracted from the Instagram official accounts of four 

main climate movements (Extinction Rebellion, Fridays for Future, 

Sunrise Movement, and Zero Hour) as well as from individuals 

who used the official hashtags of the movements within their post 

(#ExtinctionRebellion, #FridaysforFuture, #SunriseMovement, and 

#ThisIsZeroHour). The team collected the data from Instagram in 

November 2019, using the Instagram Scraper tool from the Digital 

Methods Initiative (DMI). This data set can be accessed at the 

following links: syoss Data.json, syots_data.csv 

For each post, the following columns are included: 

  Movement name;

  Hashtags present;

  Post url;

  Image url;

  Image itself;

  People (present or not);

  Timestamp;

  Date;

  Comments;

  Likes;

  Engagement rate calculated as (likes + comments) / followers;

  Caption.

Figure 4.3.1
Students striking 
for climate action.
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The images range from August 2015 to November 2019. This is 

because the tool starts to scrape data from November and goes 

back in time until it reaches the limit of 3000 posts. 

The second part of the dataset concerns unofficial communication; 

it includes all the images with over 100 likes that contain at least 

one of the hashtags from the official movement campaigns. While 

the first collection has just four different authors, the second part 

has an unlimited number of authors. The same columns as above 

are also present for this second part, however, engagement is 

calculated in absolute terms (likes + comments) rather than finding 

the rate per follower. This is done because many of the posts are 

from private accounts where follower count is not available. The 

images for the second part have a narrower date range, from 

October to November 2019. 

 

Results 

In the platform users can filter and sort images by movement, date, 

level of engagement, hashtag(s) used, and more. The main intention 

is to enable the exploration of the recent months of climate activism 

through images by giving individuals freedom in how to arrange the 

items on the platform to subsequently derive meaning. The platform 

is designed to allow the user to explore the data on different layers 

and aims to facilitate the discovery of different stories within the same 

dataset. The landing page shows a birds eye view of all the images, 

which celebrate the act of marching in the streets for climate justice. 

Users can toggle between the street view and the lab view, where they 

can dive deeper into the analysis of the topics derived from the post 

captions. Users are also able to click on individual images to see more 

details about the individual posts. The most evident result of this 

platform is a visual celebration of the growth of climate movements 

which poetically conveys the message that climate activism is not just 

a series of isolated events. You can see the platform in motion here. 

Figure 4.2.2 
A screenshot from the landing page of the platform. Images are 
displayed from most to least recent in a bird-eye view.
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In addition to a celebration of these movements, the impacts of the 

platform may include:

  Bridging the gap between digital and physical activism by 

creating a digital space where people could feel the street and 

find inspiration to join the next parade;

  Informing users about the most successful messages from 

climate movements by literally bringing forward the images that 

generated the most engagement online;

  Providing social researchers with an open dataset about climate 

activism with the tools needed to explore and analyse it;

  Increasing the sense of togetherness in individuals already 

affiliated with climate movements;

  Improving the general perception of activism and breaking 

down stereotypes about what it means to be a protester.

 

Discussion 

The platform is designed to be used by researchers, journalists, 

and climate enthusiasts who are interested in exploring the recent 

environmental demonstrations. The multiple filters and sorting 

mechanisms are tools intended to give users the power to arrange 

the data in ways that suit their individual interest. The ability to 

combine filters gives users the freedom to create different stories 

from the data. Researchers could compare and contrast the visual 

communication of different movements, or see how image content 

is related to engagement metrics. Additionally, the platform enables 

users to study how official channels of communication differ from 

individual accounts, or how different hashtag campaigns influence 

the imagery produced. The time filter allows users to rearrange the 

dataset from the most recent to the oldest post, which could be key 

to facilitate the understanding of how these climate movements 

have been growing over time, and if and how their messages have 

been changing. 

Essentially, this platform is a versatile space where researchers, climate 

enthusiasts, journalists and others can study the visual and textual 

communication of climate movements on social media. Even in its 

beta version, the web app shows potential for storytelling in support of 

climate action. Not only does it acknowledge and celebrate the growth 

of climate movements, but it also functions as an interactive archive of 

the most engaging messages of such movements. 
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Future Work 

In the current version the web app is working with a dataset of 

around 3000 Instagram posts. One of the implementations that we 

discussed during the project was making this dataset live by tracking 

Instagram for specific hashtags and keywords and displaying the 

related posts in real time. This may be a difficult step to accomplish 

due to privacy regulations and the platform’s API accessibility. By 

creating a campaign hashtag (#seeyouonthestreet), people would be 

invited to join the movements on the streets and be present also in 

the digital parade.

One further improvement to be made concerns the language analysis 

section: it should be redesigned to be more accessible to non-tech-

savvy users. Journalists and researchers that want to analyse the 

language of climate movements should be supported by an easy-to-

use interface and more clear instructions on how to read the data. 

This feature would be necessary to open up the platform to a broader 

audience. This could be fascinating for journalists who would use the 

unique features of the web app to write visual articles by re-using 

and combining images and texts from the dataset. Manlio Massimetti 

is keeping the project alive and he’s looking for academic and 

commercial partners to make this prototype into a complete tool. 
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  (4.4) CLIMATE  
  (MIS) INFORMATION

Problem 

Science-based information about climate change and its solutions 

should be crucial for policy makers, but also for all the people 

who now have, or who will have, the power to decide who will be 

making political decisions in the near future. If finding a shared, 

understandable, and engaging way to communicate this information 

is the key to fill in the science-action gap, we should also pay 

attention to the growing phenomenon of climate misinformation. A 

recent report published by Avaaz focuses specifically on the impact 

of YouTube in the spread of disinformation and misinformation 

about climate change (“Why Is YouTube Broadcasting Climate 

Misinformation to Millions?,” 2020).

One of the most relevant findings from the report is that “YouTube 

is driving millions of people to watch climate misinformation videos 

every day. These videos aren’t just being uploaded to YouTube 

and organically seen by interested audiences. Instead, YouTube’s 

recommendation algorithm is giving these videos free promotion and 

showing misinformation to millions who wouldn’t have been exposed 

to it otherwise.”  

The design challenge that this project addresses is a question: 

how can we empower people to overcome the pitfalls of YouTube 

recommendation algorithms to enable a more mindful binge-

watching experience about climate information?

Stakeholders 

Partners: Visual Methodologies Collective, Re-set 

Digital Transformation Designer and Project Lead: Carlo De Gaetano 

Team: Tian Breznik, Francesco Calvetti, Qianyu Feng  

and Karthika Kannan

 

Challenge 

How can we empower people to overcome the pitfalls of YouTube 

recommendation algorithms to enable a more mindful binge-

watching experience about climate information?

Keywords: Climate 

misinformation, YouTube, 

Recommendation algorithms, 

Fake news, Topic drift, Binge-

watching. 

Time: Sept 2020 - Jan 2021 

Related SDGs
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Output 

The output of this project is a platform that allows users to experience 

the topic drift [11] on YouTube and that raises awareness about the 

risks of recommendation algorithms. You can see the platform, called 

Project Climate Dreams here.

  Here is a link to the script we used to scrape YouTube: script to 

scrape Youtube. Script to visualise the network of recommended 

videos with D3.js

  D3 code to visualise the recommendation network:  

Without animation, fully debugged: https://observablehq.com/@

emma-ba/youtube-recommendation-network-on-the-climate-

crisis. 

With animation: https://observablehq.com/@tianbreznik/v2-

youtube-recommendations-climate-crisis-work-in-progres

  R code to scrape data without user tracking, using Rvest only: 

https://github.com/fcalv/Climatedream/blob/master/Scrape/

DSS_Youtube_Scrape_pure_Rvest.R

  R code to scrape data with user tracking, using Selenium: 

https://github.com/fcalv/Climatedream/blob/master/Scrape/

DSS_Youtube_Scrape_V2.R

  R code to format the scraped data into .json data for the D3 

visualisation (without animation): 

Without animation, fully debugged: https://github.com/fcalv/

Climatedream/blob/master/Scrape/DSS_Youtube_Format_V2.R 

With animation: https://github.com/fcalv/Climatedream/blob/

master/test%20Francesco/DSS_Youtube_Format_V2.R

Figure 4.4.1 
A screenshot of the platform.
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Methods

Binge-watching as a research method 

To investigate the hidden dynamics of the recommendation algorithm 

we started with the concept of binge-watching. First, we designed 

different lists of climate-related keywords based on the following:

  Google trends relating to “global warming”, “climate change” and 

dated 20/03/2019 -20/03/2020, in the United States;

  Video comments on misinformation videos taken from 

the Avaaz report “Why is YouTube Broadcasting Climate 

Misinformation to Millions?” with search query “global warming”;

  Text transcripts of TED talks relevant to climate change, which 

were selected from a playlist on the official TED website tagged 

with the topic “Climate change”.

 

We then built a binge-watching machine that uses the keywords 

as search queries on YouTube and automatically collects the 

recommended videos.

Data collection and curation 

For each keyword list, the data was collected by simulating a YouTube 

session where a user watches the first recommended video for each 

query, and then continues to watch the recommended videos (the 

“up-next” videos). To scrape YouTube data we used Selenium and 

R. The data collected incorporates the search query, iteration, title, 

description, keywords, image, type, channel ID, duration, unlisted, 

regions, views, the date of the publication, the date on which the 

video was uploaded, genre, likes, and dislikes of all the videos 

watched or recommended in each session.

The data extracted from the scraping was cleaned by correcting the 

inaccuracies, the redundancies and the missing video data. Data was 

then prepared for topic modeling by gathering the texts from the 

titles, descriptions and tags for each video.

Topic modeling  

We implemented bi-term topic modeling (BTM), an unsupervised 

machine learning technique, to extract topics from collections 

of documents (where each video is a document). This method 

explicitly models the co-occurrences of 2 terms to enhance the topic 

learning. The algorithm first performs speech tagging on the titles, 

descriptions, and tags of the videos. Then it extracts co-occurrences 

of nouns, adjectives, and verbs within a 3-word distance. Finally, it 

builds the topic model. The number of topics in each session point 

to the topic drift that occurs when a user searches for a topic, and is 

recommended through a network of different topics, which continues, 

recommendation after recommendation, and channel after channel.

Visual network analysis 

The topics obtained from the model are highlighted in the video 

networks using D3.js. Users can interact with the networks to explore 

the different videos recommended in every session. Hovering on the 

nodes, it’s possible to highlight video details such as title, thumbnail, 

views and description. By following the threads of algorithmic 

recommendations, users can see where topic drift happens. 
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Data storytelling 

To make the drift more evident, we made a qualitative analysis of the 

sessions and extracted the most evident and interesting examples. 

The selected chains of recommended videos are edited in short 

trailers of around 1 minute each, and showcased in a story section. 

Users can experience how easy it can be to drift from climate science 

to climate scepticism, or from documentaries to cartoons for kids. 

Results 

One of the main results of this project is the design of a method to 

automatically scrape YouTube’s recommendations, by prompting 

a binge-watching machine with different sets of climate related 

keywords. Originally, we wanted to use this method to analyse the 

scraped data for climate misinformation, but we didn’t have the time 

and the human resources to perform a fact checking routine as done 

by Avaaz. We focused instead on topic drift: when looking for climate 

content, is YouTube staying ‘on topic,’ or is the algorithm driving users 

away from it? 

When querying “climate change” on YouTube, the recommendation 

algorithm drove us from documentaries describing the impact of a 

meat free diet to documentaries on quite diverse topics, such as ‘how 

cash is becoming a thing of the past’ and ‘how the rich get richer, 

money in the world economy.’ From a video that describes the impact 

of climate change on the bee population, we go to videos about bees 

in general, and their importance for the planet, to end with ‘busy 

bees’, a kid show. The query ‘climate scientists’ returns a speech from 

a Nobel awarded climate expert, which is followed by three videos 

from climate sceptics. Searching for climate change news on YouTube, 

we start with the impact of climate on the wildfires that devastated 

Siberia and Australia in 2019. The next recommended video talks 

about coal mines in Greece, and the next one about the use of Emojis 

in our everyday life. 

Figure 4.4.2 
A screenshot from the video network section. Users can explore which videos are recommended by YouTube for 
different search queries. By hovering on a node, users can see detailed information about each video, and by 
clicking on it, they are redirected to the full video on YouTube. Nodes marked with a red border are included in the 
story section. 
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These are some of the most emblematic examples of topic drift 

that we selected from the binge-watching sessions. In each of these 

cases the drift is different in nature: sometimes the algorithm stays 

on topic, but changes the target audience (from bees scientific 

documentary, to bees-themed kid show). In other cases the channel 

overcomes the topic, and we are prompted with a series of disparate 

documentaries from the same production. One of the examples 

shows a (dangerous) drift in scientific facts: we first see warnings from 

Michael Oppenheimer, who is among the world’s foremost climate 

scientists, who claims that governments are not giving enough priority 

to solve climate change. The ‘up next’ videos are instead from climate 

sceptics, with titles like “Global warming: fact or fiction?” and “Climate 

Change Reconsidered.”

Discussion 

The first goal of this project was to investigate how people 

personally experience the influence of YouTube’s recommendation 

algorithm in their information feed: when do people encounter 

climate misinformation, and how can we make people more 

aware of how this influence works. How can we expose the hidden 

dynamics of the algorithm?

The second goal was to make these experiences visible and show 

them back to the public. For example, we can tell users: this is what 

your two hours of binge-watching looks like. You started from a 

climate fiction trailer and you ended up in the conspiracy zone. How 

do you feel about it? What would you like to see instead?

This double intent was only partially addressed. We realized that 

spotting misinformation would have been a time-consuming task, 

especially considering that the final dataset consists of 1425 videos. 

Moreover, the team did not have the competence or bandwidth to 

fact-check information about climate change. 

Nevertheless, the final prototype helps to understand the dynamics 

of YouTube’s algorithm, specifically in its tendency to drive users 

away from their topics of interest. It’s possible to experience 

the topic drift through the story section: different sequences of 

videos recommended by the algorithm are edited in short trailers, 

which make evident how the topic drifts from climate change to 

somewhere else. 

In the video network section, the user is presented with the entire 

chain of recommended videos and can perform a distant reading 

of the different topics that emerge from a single watching section. 

Zooming in on the single nodes, one can also read into the more 

fine-grained details of each video. The combination of the video 

trailers and the exploratory network works best in raising awareness 

of what can happen if you let the algorithm drive you. But the 

question about how this may affect the user and what to do about it 

remains unanswered. 
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Future Work 

The idea of binge-watching as a research method to study 

recommendation algorithms becomes powerful when combined 

with a solid analytical framework for the collected data, as well as a 

designed strategy on how to make the user experience the possible 

consequences of an information diet managed by the platform. 

In the future, this project could contribute to the broader studies 

of YouTube as a radicalisation platform. The tool to automatically 

create datasets from simulated watching sessions, when used 

with the support of experts in climate science, could be a useful 

contribution in the research of how climate misinformation is 

promoted by the algorithm.

More work has to be done to involve the final user in this research, 

and to test if and how the topic drift has an impact on how YouTube 

users access healthy climate information.
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  (4.5) MAKING  
  CLIMATE VISIBLE

Problem 

Climate change is an issue that is often articulated through science. 

For instance, the hockey stick graph, the IPCC, and scientific 

consensus have become part of the familiar language of climate 

change communication. As scientific concern about climate change 

has increased, efforts have been made to improve climate science 

communication in an attempt to raise public awareness and support 

for climate policy. Yet these top-down, ‘science-first’ framing of 

climate change fall short in two ways. First, they assume that the aim 

of science communication should be to bring the public closer to 

scientific understanding of climate change (Boykoff, 2019). Second, 

they fail to take into account the transformative effect of social media, 

which has disrupted hierarchies of communication and diluted the 

power of established gatekeepers (Pearce et al., 2019). The failure of 

the ‘science-first’ approach has been used recently as evidence for the 

alleged rise of a ‘post-truth’ society, in which the testimony of experts 

such as climate scientists have been apparently rejected by politicians 

and the public alike (Jasanoff & Simmet, 2017).

This project responds to these developments by investigating  

how climate change has become meaningful through digital 

platforms, outgrowing its scientific roots to become a ‘social fact’ 

(Pearce et al., 2019). 

Keywords: Climate change 

communication, Digital 

methods, Visual methodologies, 

Cross-platform analysis, Data 

visualisation, Field guide.

Time: July 2018 - ongoing 

Related SDG’s

Stakeholders 

Partners: Visual Methodologies Collective, Sheffield University 

Research and Project Lead: Warren Pearce, Sabine Niederer,  

Research and Design: Carlo De Gaetano

This work was done with the support of the Economic and  

Social Research Council Future Leaders Research programme, 

“Making Climate Social” project (ES/N002016/1)

The work that made this project possible was developed with 

the support of many participants during several summer and 

winter schools at the Digital Methods Initiative (UvA). Names of all 

contributors are mentioned in the printed report and in the four 

research posters, which were the output of this project.

Challenge 

How climate change has become meaningful through digital 

platforms, outgrowing its scientific roots to become a ‘social fact’?
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Output 

The output of this project was a printed report consisting of six 

studies on climate change online debate. Each chapter contains an 

introduction to the study, a designed research protocol and research 

findings. The latest version of the report can be found here. 

This project also produced four research posters focusing on selected 

studies from the report. They are showcased at Sheffield University 

from October 2019.

Figure 4.5.1  
The cover page and index of the report (Illustrations 

and editorial design by Carlo De Gaetano)
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Poster 1: Twitter’s retort to Trump: before and after the Paris 

announcement. Full size poster here

 

 

Poster 2: Visual Vernaculars of Climate Change. Full size poster here

Poster 3: Using computer vision to see Google’s visual vernacular  

of climate change (2008-2019). Full size poster here

 

Poster 4: The visual vernaculars of climate change on Twitter  

(2016-2019). Full size poster here
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Methods 

The studies in this report were conducted using digital methods, 

which can be described as a series of practices used to undertake 

contemporary research by collecting data online. These generalized 

ways of performing online research include: building ranked 

source lists out of Google results in order to uncover the absence 

or presence of certain content; creating how-to’s on performing 

single-platform and cross-platform analysis (with Twitter, Facebook, 

Instagram and others) for finding dominant voices and exploring 

different ‘visual vernaculars;’ creating procedures to spot the most 

engaging content on Instagram; and making inquiries into the formats 

that circulate well and into the groups animated by those formats 

(Rogers, 2019). 

Twitter’s retort to Trump: before and after the Paris announcement 

This project sought to identify the most visible Twitter users before 

and after one of the most critical events in recent climate politics: 

President Trump declaring his intent to withdraw from the Paris 

Agreement, which occurred on June 1, 2017. We used the data from 

the global warming dataset on TCAT, a tool developed by the Digital 

Methods Initiative, which allows us to capture tweets containing 

certain words, hashtags, or usernames, which we can then filter and 

analyse in various ways. 

The global warming dataset contains tweets with these keywords: 

‘climate,’ ‘climatechange,’ ‘drought,’ ‘flood,’ ‘global warming,’ and 

‘globalwarming.’ For this study we selected only tweets posted 

between May 29 and June 5, 2017, in the days just before and after 

Trump’s declaration to withdraw from the Paris Agreement. From this 

subset, we extracted all the mentions (users that were mentioned in 

tweets) and their mention frequency per day. We then imported the 

data in Rawgraph [12] to visualise the top mentioned people per day 

with a bump chart.

Figure 4.5.2 
Design of the research 
protocol for the first poster.  
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Visual Vernaculars of Climate Change 

Visual cross-platform analysis (VCPA) is a methodological approach 

designed to overcome two forms of bias in the social media research 

literature: first, the bias towards studies of single platforms and, 

second, the bias towards analysis that focuses on text and metrics. 

VCPA addresses these biases by providing methods for identifying 

visual vernaculars, defined as the platform-specific content and 

style of images that articulate any given social or political issue. 

Devising and implementing such methods is not straight forward, 

as the platforms differ greatly in their design and intended uses. For 

example, hashtags are an important way of organising content on 

Twitter, while pages and groups are more important on Facebook, 

and on Reddit it is subreddits that structure engagement. Rather than 

trying to neutralise these differences through a standardised data 

collection technique, VCPA adapts to these platform differences by 

employing a range of methodological choices that are appropriate to 

the cultures of use on each platform.

In this example, the aim was to identify the most engaged with, or 

most prominent, images across the different platforms, which required 

a variety of different platform-specific metrics to be used. Focusing on 

a few images may mean losing sight of some vibrant subcultures that 

occur within digital platforms (e.g. Instagram and Tumblr). The benefit 

to reducing the number of images is in bringing the level of analysis 

down to a scale at which human qualitative analysis is possible. 

Using composite images gives both researchers and wider public an 

engaging, innovative introduction to how social issues such as climate 

change are made visible through digital platforms. 

   

    

   

Figure 4.5.3 
Design of the research protocol 
for the second poster.

(4.5) MAKING CLIMATE VISIBLE
73



(1) (2) Introduction

(3) Health and Communities

(4) Climate Communication

 (5) Public Recreational Spaces
(6) Educational Materials (7) Tools & Methods
(8) Talks, Quotes & Events

Contributors

Conclusion

Index

Using computer vision to see Google’s visual  

vernacular of climate change (2008-2019) 

Digital platform research often focuses on a ‘snapshot’ in time, such 

as around a critical political event. It is less common, and more 

challenging due to data restrictions, to look at changes over longer 

periods of time. In this project, we started to address this gap, 

investigating how Google’s visual vernacular of climate change has 

or has not changed using images date-stamped between 2008 and 

2019. Visual vernacular is defined as the platform-specific content and 

style of images used to articulate any given social or political issue. 

Rather than take smaller samples suitable for qualitative analysis, 

we experimented with ‘computer vision’ as an approach to analysing 

images at scale. We used an application programming interface (in 

this case, Clarifai) that automatically assigns tags to images based 

on the content it detects within them. While this approach loses the 

specificity and nuance that is the hallmark of ‘small n’ qualitative 

analysis, it does enable some detection of macro-level patterns across 

a large corpus of images. 

Figure 4.5.4  
Design of the research  
protocol for poster 3.
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The Visual Vernaculars of Climate Change on Twitter (2016-2019) 

In this project, we investigated how the visual vernacular of climate 

change, defined as the platform-specific content and style of images 

used to articulate climate change, changed on Twitter between 2016-

19. Due to the high number of tweets in the dataset, we focused on 

smaller time-specific samples of tweets as a manageable way to track 

change over time.

Figure 4.5.5 
Design of the research 
protocol for poster 4.
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Results

Twitter’s retort to Trump: before and after the Paris announcement 

The lead-up to, and aftermath of, the much-anticipated 

announcement brought on an unprecedented social media focus 

to the issue of climate change, providing an opportunity for debate 

and a strong ‘retort’ to Trump and his supporters from an emerging 

counter public. Alongside the familiar politicians and public figures 

(e.g @BernieSanders, @EmmanuelMacron, @ElonMusk), the 

visualisation shows the importance of comedy as part of the Twitter 

retort to Trump. For example, @TeaPainUSA and @michelleisawolf 

both satirised the Republican party’s dismissal of climate change as a 

policy issue:

 

However, it was a lesser-known Twitter user, @larrymatovina, 

who provided the most circulated tweet of the period, combining 

multimodal communication (text and imagery), platform-specific 

practices (screenshotting) and memefication (the adaptation of the 

most-retweeted tweet of all time: ‘nuggets for Carter’). While we 

cannot be sure exactly why the tweet was so successful it is notable 

that, although the screenshot is faked, the notion that Trump might 

re-enter the Paris Agreement on the basis of retweets did perhaps 

strike a chord, bearing in mind his attachment to the platform. The 

tweet’s popularity also highlights the diversity and unpredictability 

of Twitter’s commentary on critical news events, disrupting the usual 

hierarchy and style of media commentary. 

Visual Vernaculars of Climate Change

Composite image for Instagram 

The Instagram images were visually 

engaging and often professionally shot, 

with text largely absent, a reflection of 

the platform as a visually oriented and 

aesthetics-focused space.

Composite image for Google 

The images displayed in Google image 

search for climate change contrasted with 

those in Instagram. Here, the colours were 

more garish and more likely to have been 

digitally altered. Images here were also more 

likely to conform to clichéd visual language 

highlighted in the Climate Visuals report, e.g. polar bear images, a 

picture of the Earth in a human hand and human-free landscapes.

Figure 4.5.6 
A tweet published by Michelle Wolf  
in response to climate scepticism.
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Composite image for Tumblr 

Tumblr provided a surprise in that the 

image stack appeared a lot like the Twitter 

platform, including a number of screenshot 

tweets. Here, text played a more significant 

role as Tumblr acted as an unofficial clearing 

house for repurposed material from other social media platforms.

Composite image for Twitter 

Twitter images showed the greatest 

contestation about climate change, with 

progressive news sources such as Now 

This cutting across a claim about Al Gore’s 

investments in carbon trading, and a faked 

Time Magazine cover about the coming of a new Ice Age. In terms 

of visual style, the use of text within images is prominent, as is the 

presence of polarisation through the immoderate claims being made 

within the images. Overall, the composite image reflects Twitter’s role as 

a lively, partisan source of news and commentary.

Composite image for Facebook 

The high engagement images on the 

Facebook pages were heavily text-based, 

aiming at memetic or infographic styles. The 

presence of celebrities Leonardo DiCaprio 

and Adam Sandler is notable. As such, these 

images reflect the meme, celebrity, and otherwise entertainment-

focused face of the platform.

Composite image for Reddit 

Reddit provided a very different visual 

vernacular to the other platforms. Here, 

official staged ‘photo ops’ dominated with 

politicians, microphones and flags visible. 

The images were thumbnail ‘cards’ that 

appear on Reddit when users post the URL to an article. The Reddit 

images here differ from other platforms in that the images are not 

directly uploaded by users. So the visual vernacular of Reddit owes as 

much to tropes in media coverage of climate change as it does to the 

practices of its users.

Composite image for Climate Visuals 

This composite image is different from the 

others in that it does not contain ‘most 

engaged with’ images, but an illustrative 

selection of images from the Climate 

Visuals database. This highlights the 

emphasis placed by Climate Visuals on 

‘real people’ (i.e. not photo opportunities or politicians) and climate 

impacts, and how these contrast with most of the visual vernaculars 

we found across the other platforms.
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Using computer vision to see Google’s visual  

vernacular of climate change (2008-2019) 

The tag most frequently assigned to climate change images found on 

Google was ‘no person,’ indicating images determined to be devoid 

of human life. A glance at the top Google Images above the flowchart 

confirms this to be the case. This absence of people is noteworthy 

following the 2017 Climate Visuals report that argued for the inclusion 

of ‘real people’ in climate images as an antidote to the clichéd 

iconography of smokestacks and polar bears. 

Two subcategories of ‘no person’ images are identifiable in the data: 

scientific maps and charts, and representations of landscapes and 

nature. Together these categories go a long way to describing the 

visual vernacular of climate change on Google. They also reflect two 

broader and persistent framings of climate change that have been 

criticised by social scientists: climate change as a primarily technical, 

scientific issue rather than a social problem, and the artificial separation 

made between humans and nature. This suggests significant scope for 

diversifying and humanising the visual vernacular of climate change on 

Google, a critical issue concerning the presentation of a major global 

issue on one of the world’s most influential digital platforms.

The visual vernaculars of climate change on Twitter (2016-2019) 

We found that images contained people more often in climate change 

related images on Twitter than on other platforms, such as Instagram 

or Tumblr. In particular, politicians such as Donald Trump, Barack 

Obama and Elizabeth Warren, and public figures such as Leonardo 

DiCaprio and Bill Nye are prominent in the dataset. Alongside these 

humans, many images of animals are notable, such as whales, goats, 

penguins, cats as well as the icon of climate change, the polar bear. 

Infographics, screenshots and current affairs videos also feature 

widely from media sources such as Now This and Al Jazeera.

In terms of image style, humour is shown to be a persistent feature 

of Twitter’s visual vernacular. For example, alongside images of 

Trump are images of Trump impersonators and memes that satirise 

Republican attitudes to climate science. Strikingly, humour is also 

central to the huge increase in total retweets in the second quarter 

of 2019, harnessing the increased public visibility of climate change 

achieved by Greta Thunberg and Extinction Rebellion. Increased 

concerns about climate change were expressed through platform-

specific humour, notably the repurposing of the ‘laughing guy’ meme 

in which a man laughs hysterically “when somebody says they don’t 

like me.” While the original tweet was unrelated to climate change, the 

video was then re-used as the punchline to the following tweet: 
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Figure 4.5.7 
Data visualisation showing the top 5 Google images results per year 
for the query “climate change” and the top 10 tags automatically 
detected by the computer vision algorithm in the overall dataset.

(4.5) MAKING CLIMATE VISIBLE
79



(1) (2) Introduction

(3) Health and Communities

(4) Climate Communication

 (5) Public Recreational Spaces
(6) Educational Materials (7) Tools & Methods
(8) Talks, Quotes & Events

Contributors

Conclusion

Index

Figure 4.5.8  
Data visualisation 
showing the number 
of retweets for the top 
10 images per quarter. 
Duplicate images show 
use of the same image in 
different tweets.
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Child born in the 2010s: When I grow up I want to be a pil- 

Climate change: [laughs hysterically] 

 

This new tweet combined two popular memes, the laughing guy 

video and the screenplay dialogue format, and was circulated almost 

as widely as the original tweet. The tweet’s success emphasises 

the importance of humour and memefication on Twitter, as well as 

how ideas of extinction and emergency in climate change started to 

influence the platform vernacular in 2019.

Finally, a note on digital methods. The project highlights a challenge 

in Twitter research: that many of the most engaged-with images in 

the dataset were subsequently deleted. This raises the possibility 

that regular deletion or ‘cleaning up’ of one’s social media profile is 

becoming more commonplace. So while tracking vernacular change 

over time is an important, emerging area of digital methods, such 

research has to confront the incomplete and unstable datasets that 

result from ephemeral platforms such as Twitter.

Discussion 

These studies were conducted using digital methods of research, during 

data-sprints of one week that involved professionals and researchers with 

very different backgrounds and nationalities. The multidisciplinary nature 

of these sprint practices — where data scientists work together with new 

media scholars, developers, experts in environmental studies, artists and 

information designers — is a key factor to studying complex issues such as 

climate change. Diversity in the groups proved to be a strong asset which 

helped the group to avoid falling into silos, and it decreased the risks of 

assumptions and personal bias when reading the results. 

We present these studies in the form of a field guide, following the 

line of the previously published work A Field Guide to “Fake News” and 

Other Information Disorders. In this format, the text is presented with 

a writing style that aims to be more accessible to a wider audience than 

the academic one. Each study is introduced by a step-by-step research 

protocol that is designed to facilitate the reproducibility of the research 

even by non-academics. The field guide format may not only make the 

research more approachable to the general public, but it is also a way to 

connect new media studies to a data journalism approach, which is a link 

that has been proven to be fruitful to developing and publishing other 

similar research [13] for broader, non-academic audiences.

By opening up the research processes that led to the data collection and 

visualisation, this report aims to be a resource not only for those who are 

interested in unraveling the climate change debate through social media 

data, but also serves for journalists and scholars who can reuse these tools 

and techniques for the study of different social issues. 
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Future Work 

This collection of studies started in 2017 and it is still ongoing. The 

last chapter on youth climate movements will be developed during a 

data sprint in July 2020. We aim to have the report printed at Sheffield 

University in the fall 2020. 

Looking to the future and at the reusability of the methods and 

tools used in this research, it’s important to keep in mind that social 

media and online platforms in general tend to change rapidly. Not 

only in their source code, or in the way the platforms make their data 

more or less available to researchers, but also in how people make 

use of them. During the timeframe of the research (one year) some 

data collected have been already deleted on social media, and their 

original source is missing. These considerations reveal a question that 

is relevant not only for the future of this research, but also for utilizing 

digital methods in general: how can we design a field guide that helps 

to build the right research mindset, which goes beyond concrete 

instructions which may soon become obsolete? 
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  4.6 CLIMATE FUTURES:   
  (MACHINE) LEARNING  
  FROM CLI-FI 

Problem 

This climate future project was inspired by a number of previous 

studies on climate change communication. One of the recurring 

themes in these projects was the need to find new ways for people to 

imagine alternative, more positive futures, as a strategy to fight so-

called ‘apocalypse fatigue.’ 

When covering climate change, the media often feed us with 

doomsday images. We are also exposed by entertainment media: 

Hollywood often markets catastrophic scenarios — sudden ice ages, 

deadly tornadoes, and so on — where people are only faced with the 

terrible consequences of climate change. The climate change scientific 

debate tends to be mostly about competing predictions and models, 

each one darker than the next.

When you are surrounded by images and voices that claim the 

same thing over and over it becomes difficult to imagine something 

different. The idea of collaborating with machines was a strategy 

to detach ourselves from these strong narratives and to try to have 

a second, different opinion on our possible future in relation to 

climate change. 

The problem our project aims to address is a question: how can 

we collaborate with artificial intelligence (AI) to shed light on, and 

contribute to, imaginary climate futures?

Keywords: Machine learning, 

Climate fiction, Climate future, 

Machine co-authoring.

Time: Oct 2019 - Ongoing 

Related SDG’s

Stakeholders 

Partner: Visual Methodologies Collective, ARIAS 

Research and Design: Carlo De Gaetano,  

Sabine Niederer and Andy Dockett

 

Challenge 

How can we collaborate with artificial intelligence (AI) to  

shed light on, and contribute to, imaginary climate futures?
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Outputs 

 The outputs of this project include:

  A project page with ARIAS: https://arias.amsterdam/making-

climate-visible/;

  A podcast with human machine co-authored future climate 

stories: https://open.spotify.com/show/5hihOVSVV83lfqhQiJLXyV?

si=_03kgGrySD-TyKz1PTcrOQ;

  A human-machine co-authored illustrated diary that illustrates 

snippets of daily life from a future highly impacted by climate 

change. https://digitalsocietyschool.org/wp/wp-content/

uploads/2020/09/Ai-Generated-Climate-Fiction_draft.pdf;

 A dataset on cli-fi (climate fiction) movies: https://

digitalsocietyschool.org/wp/wp-content/uploads/2020/09/Cli-fi-

movie-trailers-and-climate-documentaries.xlsx

  Composite videos of cli-fi movie trailers that depict same climate 

scenarios: Download test video here;

  A dataset on climate art: https://digitalsocietyschool.org/wp/wp-

content/uploads/2020/09/Climate-Art-Catalogue.xlsx;

  A map to help you get lost: an interactive conceptual network for 

the project: https://flamelinkz.firebaseapp.com/;

  Image dataset of cli-fi movie poster: https://digitalsocietyschool.

org/wp/wp-content/uploads/2020/09/images.zip;

  An image-tag network that explores the content of this dataset 

with Google Vision API;

  StyleGANN model trained with cli-fi movie posters and book covers; 

  Riso prints of the generated images to use in a postcard from the 

future online generator.

Figure 4.6.1  
A sample page from the diary co-authored by humans and machines. On the right, a diary entry generated with 
the Open AI’s GPT-2 345M language model. On the left, a synthetic image generated by the model AttnGAN: Fine-
Grained Text to Image Generation with Attentional Generative Adversarial Networks, using a sentence from the text.

Figure 4.6.2 
A still frame from the composite video generated with the trailers of climate fiction movies. In this example the plots 
involved mainly extreme weather events as a consequence of climate change.
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Figure 4.6.3 
In this image-tag network (working version) 

we analysed cli-fi movie posters with the 
Google Vision API. Images are grouped 

together according to the similarity of the 
content detected by machine vision.
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Methods 

In this project, AI functions as our co-author, who has (machine) 

learned about climate imaginaries (imaginary climate futures) on 

the basis of training sets of climate fiction literature, indigenous 

climate change stories, climate-themed visual arts, and Hollywood 

‘climate disaster’ film trailers. We design queries to prompt the 

machine to create new climate imaginaries, in text and in visual form. 

Subsequently, we edit these machine-generated cli-fi narratives and 

translate them into short stories, podcasts, and artwork.

The following machines and algorithms have been used  

in the Climate Futures project to date:

  Tesla T4 (UUID: GPU-ef1d6b8c-7543-5969-4126-316eabeed5f9;

  Tesla K80 (UUID: GPU-c7194ecb-e0a8-c862-1d76-

5c6e46847652);

  Open AI’s GPT-2 345M language model;

  AttnGAN: Fine-Grained Text to Image Generation with 

Attentional Generative Adversarial Networks.

Figure 4.6.5  
Three samples of images generated by the StyleGANN 
model trained on cli-fi movie posters and book covers.

Figure 4.6.6 
Sample of a riso print. The design 
started from a synthetic image 
generated by the text-to-image 
AttnGANN model.

Figure 4.6.4 
In this image-tag network (working version) 
we analysed cli-fi book covers with the Google 
Vision API. Images are grouped together 
according to the similarity of the content 
detected by machine vision.
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Below is the working research protocol for this project: Results 

The results of this pilot project were shown at several events, such as 

the ARIAS AI and Co-creation event of February 14th, 2020, at Gerrit 

Rietveld Academy, and published as a podcast on multiple platforms. 

The results were also submitted to various exhibitions worldwide, 

which have been moved up in time due to the corona pandemic.

Discussion 

It is relevant to say that this is a series of experimental processes - 

for us this project is mainly a way of learning how to co-author with 

a machine, and to learn the limits of machine learning. One of the 

questions that we asked ourselves during the development of this 

project concerns how much the human touch comes into the making 

of this process. 

Regarding the images that we designed with a text-to-image 

model, the human touch had mainly the role of selecting the most 

emblematic or evocative sentences from the diary entries. The images 

generated from these sentences were taken as they are, without 

any graphical intervention. Humans came again into play when we 

decided to print these images with a Riso printer: that cold feeling 

that usually these machine-generated images have become warmer 

in the printing process. It is still uncanny and dreamy, but with a more 

human layer to it.

This dynamic dialogue that we performed with the machines 

prompted a second question: how does the ‘dreamstate’ of machines 

become an important perspective in the making of this project?Figure 4.6.7 
Design of the working research protocol of the whole project.
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The dreamstate is crucial because it is something that escapes our 

framing. To a certain degree It is free from our control, and that is 

why it adds an element of surprise and estrangement that can shake 

our existing views. This happens both with machine generated text 

and images: they are hard to pin down, but they are not a pointless 

fantasy. They have an element of realness that makes the futures they 

depict somehow plausible. 

We envision using these new images and texts as speculative objects 

to engage different publics and dream alternative climate futures along 

with the machines. The potential of these co-authored texts and images 

could lie in the responses that they provoke in those who view them.

Future Work  

We would like to wrap up this pilot by creating final output, 

documenting and publishing all materials - including the trained 

algorithms- and by laying the groundwork for a further collaboration 

within AUAS (e.g. with Re>set, Kate Raworth, CO-CB), with AHK, 

Rietveld/Sandberg (partners in ACIN and ARIAS), and external partners 

like Next Nature, Hortus Botanicus Amsterdam, Waag, Mediamatic, 

and Perdu. 

As the planned live gathering (organised with ARIAS and Rietveld/

Sandberg) in preparation of a consortium has been moved to this 

coming Fall due to the coronavirus pandemic, we would like to proceed 

with the project formulation (and ‘vraagarticulatie’) by interviewing 

prospective partners about AI & machine learning in connection to arts, 

humanities, critical design practices, and climate storytelling.

The envisioned outcomes entail: 

  A podcast of climate fiction with accompanying album art and 

card deck, each created with well-trained AI, edited by humans, 

riso printed in house at Makerslab;

  Publication of the research and training protocols, tools, and 

trained algorithms in Runway ML and/or GitHub / Google 

Colaboratory, and the documentation thereof; 

  Publication of the output, and preparation of materials for 

exhibitions that have been postponed due to the coronavirus 

pandemic;

  A podcast interview (with the research team) and accompanying 

visual materials for Amsterdam University of Applied Sciences 

website and the new ARIAS platform;

  A series of interviews on AI and machine co-creation in art, 

design, and storytelling with potential research partners, the 

outcomes of which (in podcast and textual form) can be used in 

education and research, and will function as input for a larger 

grant proposal (RAAK Publiek in November or Pro in January). 
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