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Abstract

Effective environmental communication and activism are critical to the development of public

support for the policies, ideological shifts, and behavioural changes needed to systemically ad-

dress climate change. The last five years have seen a significant increase in global environmental

activism on social media, yet there are still many gaps in our understanding of the strategies used,

their effectiveness, and the challenges they face in supporting the pro-environmental movement.

This thesis presents a combination of interdisciplinary case studies examining three under-

studied contexts of environmental communication and activism on social media. Together, they

advance our understanding of important dynamics impacting the effectiveness of online activism

and provide motivation for key methodological shifts in the way scholars approach researching

this topic.

The thesis begins with general motivation and contextualisation of the work in Chapter 1.

Then, I provide an overview of the research which has analysed environmental communication

and activism on social media so far and identify key blind spots in Chapter 2. I then present four

empirical chapters, each addressing one of these gaps using mixed-method and interdisciplinary

computational social science approaches.

The first empirical chapter (Chapter 3) addresses commercial engagement and controversy

in vegan activism as a site of targeted environmental activism. The second empirical chapter

(Chapter 4) investigates the relationship between psycholinguistic framing in posts of environ-

mental activists and audience engagement on Twitter. The third empirical chapter (Chapter 5)

presents an experiment in which the correlational findings of the previous chapter, and a poten-

tial cognitive mechanism driving them, are investigated offline. The fourth and final empirical

chapter (Chapter 6) compares the topic and sentiment framing used to discuss COP26 conference

outcomes in a sample of English-language mainstream (Australia, India, UK, and US) and so-

cial media (Facebook and Instagram), paying particular attention to how different stakeholders
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(major news outlets, politicians, activists, and NGOs) overlap and diverge in their commentary

and discussing what implications this has for the development of coherent public dialogue on

environmental policy moving forward.

To wrap up the thesis, the Conclusion (Chapter 7) summarises the empirical work and individ-

ual contributions of each chapter. It also discusses contributions of the thesis as a whole, bringing

the findings of each study into conversation with one another to motivate the importance for fu-

ture research to 1) take increasingly interdisciplinary approaches to the study of environmental

activism and evaluations of its effectiveness, and 2) move away from social media-only studies

and connect social media dynamics to micro- and macro-level offline outcomes.
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Chapter 1

Introduction

1.1 Setting the scene

On 20 August 2018, Greta Thunberg went on strike in protest of the Swedish government’s in-

action on climate change. Her actions ignited a social movement of online and offline protests

against international governments and corporations for their inaction against the climate crisis.

This activism, particularly its online face, brought increased attention, discussion, and political

controversy to environmental issues. As the movement grew, it contributed to increasing schol-

arly interest about the online presence of environmental activism more generally: How is the

public engaging with environmental activism on social media? What factors shape this engage-

ment? What kinds of challenges does it face in mobilising the public to take pro-environmental

action?

With these questions serving as motivation, this thesis presents a suite of case studies, each

using approaches of interdisciplinary computational social science to address a unique gap in the

current understanding of environmental activism on social media. When referring to environmen-

tal activism, I mean contexts in which pro-environmental stakeholders, including activists, scien-

tists, politicians, advocacy groups, and individuals, use social media to engage with and mobilise

a global audience in the name of taking action for environmental protection. It is important to note

upfront that I examine activists and media mostly coming from wealthy English-speaking coun-

tries in the Global North (predominately the US and UK). These individuals and media sources

have strong and powerful international presence. They therefore constitute a sample of stakehold-

ers in the global environmental movement. As a consequence, the analyses are limited to contexts

of the movement unfolding on the broadest of international stages and, with the exception of

the work in Chapter 3 focusing on a campaign in the UK, cannot speak to more specific nuances
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about how strands of global environmental activism may be localised within individual regions

or countries.

Historically, the topic of environmental activism has not belonged to any single field of study,

but rather has been attended to by scholars across a range of disciplines with various theoretical

and methodological frameworks. Thus, the overarching goal of this thesis is two-fold: First, to

bring these disciplines into conversation with one another over the course of three case studies in

a way that contributes to each field individually while also demonstrating how interdisciplinary

approaches can yield insights greater than the sum of their disciplinary parts. And second, to

characterise the strengths and limitations of computational social science to the study of online

environmental activism.

1.2 Overview of case studies

The first case study examines the Twitter discourse surrounding the 2019 Veganuary campaign

using network and content analysis. Veganuary is a UK organisation which runs a campaign ev-

ery January to encourage people to go vegan, and in recent years, the environmental motivation

for veganism over meat-based diets has become a stronger pillar of their campaigns. I focus on

this context because it serves as a case study of environmental activism focused on specific be-

havioural change, as opposed to more general discussions of environmental science, politics, or

protest, which have dominated the literature thus far. Moreover, analysing this discourse also al-

lows me to examine the presence of an under-researched stakeholder in environmental activism:

corporations. To my knowledge, this study is the first to analyse corporate engagement within

a specific context of climate-diet activism and it demonstrates the importance of considering the

role of stakeholders beyond "the usual suspects," i.e., activists, politicians, and scientists, in envi-

ronmental activist discourses.

Next, the second case study analyses the psycholinguistic features of environmental activists

on Twitter and how framing information with different features affects on- and offline engage-

ment. This is done in two parts: First, I measure the use of key psycholinguistic features across

fifty prominent climate change activists (based mostly in the US and UK but selected because

of their global audience) on Twitter from November 2015 to December 2020. There are several

psycholinguistic features that have been previously identified by environmental psychologists as

influential in shaping public opinion and behaviour on environmental issues, but have not been
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surveyed in environmental activism on social media. The purpose of this analysis is to a) sys-

tematically examine the psycholinguistic features of communication used by key stakeholders in

their attempts to engage the public about issues related to climate change, and b) measure how

use of these features correlates with audience engagement with activist content using statistical

regression models. While previous studies have taken the approach of studying any and all posts

belonging to a given discourse, this study singles out sets of users who are actively engaged in try-

ing to mobilise people on the topic of environmental action. In doing so, it offers the first attempt

to measure the relationship between psycholinguistic framing in the communication of influential

activists on a social media platform and user engagement.

The second part of this case study builds on the results of the Twitter analysis to experimen-

tally measure how the emotional framing of activist tweets influences reported intention to engage

with the pro-environmental movement offline with a sample of participants in the US. The pur-

pose of this chapter is to see if the results of the Twitter study correspond to trends in reported

offline action intent, as well as if and how the mechanism of mood mediates this relationship. I

conducted an experiment using Qualtrics and Prolific in which 200 participants were presented

with a series of tweets with messages dominated by one of two different emotional framings of

climate action. The findings reveal a previously undiagnosed suppression effect of mood in the

relationship between message framing and reported collective action intent. To my knowledge,

this is the first study to examine the role of emotional framing within social media activism in

shaping collective action intent as part of a multivariate pathway. It corroborates concerns in the

literature that studying framing in isolation of other external and internal factors, as has been the

norm in environmental communication research to date, cannot provide the nuance and valid-

ity required to make definitive suggestions about how to optimise framing of pro-environmental

communication.

The final case study uses content analysis to compare representations of the 2021 United Na-

tions climate conference (referred to as COP26) of mainstream news media outlets and prominent

stakeholders on Facebook and Instagram. Strong divergences in terms of topical focus and senti-

ment framing are found between the two arenas, particularly regarding evaluations of the confer-

ence’s outcomes. Where mainstream media is generally balanced in describing the conference’s

achievements and shortcomings, social media posts are negative and critical of the inefficacy of

the conference and world leaders to initiate effective reform. I argue that this divergence reflects
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a potentially problematic diffusion of discourse about environmental policy, and the issues they

seek to address, which works against efforts to foster constructive public dialogue and consen-

sus around these topics. Moreover, I suggest that the focus of activists on the failure of political

summits and world leaders as a method of legitimising their agenda may undercut faith in insti-

tutions and support for international environmental policy, and thereby the process of effective

policymaking as well.

1.3 Why study environmental activism on social media?

The importance of studying environmental activism is directly related to the growing menace of

anthropogenic climate change. It is becoming increasingly vital for the general public — particu-

larly in rich, developed, high polluting countries — to pay attention to and learn about the critical

state of global climate breakdown. The past few years have seen a sharp increase in extreme

weather events around the world. Scientists have repeatedly connected this increase to anthro-

pogenic climate change (ACIA, 2005; IPCC, 2007; IPCC, 2014; IPCC, 2019; USGCRP, 2009). They

have also issued grave warnings about the trajectory towards full climate catastrophe if sufficient

global effort is not taken to reduce carbon emissions (IPCC, 2014).

Meanwhile, it is commonly agreed upon by scholars across disciplines that addressing climate

change will require systemic change (Chapin et al., 2022; Guthman, 2008; Hobson, 2002; Maniates,

2001; Moloney, Horne, and Fien, 2010; Senge et al., 2007; N. Stern, 2007; Strijbos, 2006; WWF,

2008), i.e., a shift in how entire economies function, along with the norms, ideologies, and values

underlying them. Individuals, corporations, and governments will need to take a united stance

in order to effectively execute this process. Activists’ efforts aimed at raising awareness about

the risks of climate disaster and the routes we can take to avert it have the potential to mobilise

collective action and political will for change (Anderson, 2017; Hestres and Hopke, 2017; O’Neill

and M. Boykoff, 2011; Segerberg and Bennett, 2011). Examining environmental activism is there-

fore important for understanding the effectiveness of these efforts, along with ways of potentially

improving them to maximise engagement across platforms and audiences.

This thesis focuses on environmental activism on social media in particular because of the way

in which social media platforms have come to constitute a critical arena of public discourse and

opinion formation for the environmental movement (Pearce, Niederer, et al., 2019). Throughout
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this thesis, I use the term discourse in the Foucauldian sense to describe the concept of text as fram-

ing, defining, normalising, and policing our thoughts, relationships, and behaviour. While social

media platforms comprise just one set of inputs in the formation of the public’s understanding

and opinions on environmental issues, they have become key sources of information (Andersen

et al., 2020; N. Newman, 2021; N. Newman et al., 2022; Shearer and Mitchell, 2021; M. Walker and

Matsa, 2021) and central to the organisation and mobilisation efforts of many pro-environmental

stakeholders (Boulianne and Theocharis, 2020; Chen et al., 2022; Earl, Maher, and Elliott, 2017;

Mavrodieva et al., 2019; Molder et al., 2022; Sabherwal et al., 2021). They have also been found

to reflect public attitudes and awareness towards environmental issues (Loureiro and Alló, 2020;

McKinnon et al., 2016; M. G. Russell et al., 2014). These platforms are therefore of critical im-

portance for mapping and understanding current strengths and weaknesses of environmental

activism discourses.

There is an extensive literature across multiple disciplines exploring environmental communi-

cation on social media. As will be further detailed in the next chapter, this body of work has so far

predominantly focused on capturing general topic or sentiment (limited to positive or negative)

trends in social media discourses surrounding events, terms, or topics pertaining to environmen-

tal issues. This literature consists mostly of studies of what the universe of public discourse looked

like at a coarse level without focusing on the role of specific stakeholders acting within it. These

studies have revealed the presence of activists in various contexts but have not tried to understand

their communication strategies, nor how they compare, contrast, or interact with those of other

stakeholders. Thus, while this approach has yielded tremendous insight into how social media

discourse reflects and may influence public opinion and understanding of environmental issues,

it tends not to differentiate between observational commentary on and discussion of these issues

from the input of activists and their efforts to explicitly engage their audiences towards taking

specific collective action. Analysis of and comparison across the communication features of ac-

tivists and other stakeholders have only just begun to be studied in their own right, forming a

prominent gap in the literature of environmental communication.

In particular, there has also been little work synthesising observations of environmental ac-

tivism on social media with the findings of environmental psychology regarding communication

framing. This literature contains many experimental studies demonstrating how various fram-

ings of environmental communication affect the public’s understanding of environmental issues,
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as well as their likelihood to take action. Yet, few studies have sought to examine the framing

strategies present in environmental activism on social media through this lens, nor attempt to

quantify their relationship with audience engagement online and connect this to offline engage-

ment and behaviour.

Finally, there has also been little consideration of how social media activism interacts with tra-

ditional news outlets and their coverage of environmental issues. This comparison is important

to scrutinise given how these two media arenas are differentially influential across demographic

groups, the range of voices and belief systems that they platform, and the diversity of sentiments

and narratives that they propagate. To date, the literature offers very few comparisons of main-

stream news and social media, specifically within the climate space. Potential consequences of

these divergences on the pro-environmental movement have yet to be evaluated.

Therefore, the motivation for this thesis is to investigate the gaps detailed above, adding fur-

ther nuance and clarity to how previously understudied features of environmental communica-

tion and activism on social media contribute to the advancement of the pro-environmental move-

ment and the ways in which it influences offline behavioural and political trends.

1.4 A computational social science approach

Each case study in this research agenda synthesises theories and knowledge from multiple fields

relevant to human communication and behaviour. They also all leverage qualitative and quanti-

tative methods to analyse large datasets derived from social media platforms. In the Veganuary

case study, scholarship and debates about vegan activism as they impinge upon environmental

activism are brought together with methods of network and content analysis; in the study of psy-

cholinguistics of environmental activism, knowledge of environmental psychology as it relates

to engagement and collective action is combined with methods of computational linguistics and

experimental psychology; and finally, in the COP26 study, literatures on the relative impacts of

different media and stakeholder presence on public understanding and engagement with envi-

ronmental issues are studied using comparative thematic and sentiment analysis. The research in

each case uses the synergy of the fields involved to build a unique analytical context in which new

and meaningful insights about environmental activism can emerge. These approaches can be best

described as applications of computational social science (CSS).
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CSS emerged in response to the advent of the internet and social media platforms producing

large amounts of a new kind of data in new contexts for researchers to study. This online data is

a treasure trove of information about a variety of human behaviours that have themselves been

transformed as digital technologies change the way we communicate and interact with other peo-

ple, ideas, and values. However, this source of data is larger than anything researchers have had to

contend with in the past. As such, it often requires computational tools and techniques to collect,

clean, and analyse.

CSS has led to several theoretical and methodological advances. Applications continue to

reveal the ways in which the study of online data can inform our understanding of human be-

haviour in the digital age. It encompasses a broad range of methods, data sources, and topics. It

commonly blurs lines between disciplines, combining theories and methods from multiple fields

to make sense of complex patterns reflecting human psychology and behaviour, as manifested in

online data. It includes descriptive as well as causal and predictive paradigms, each contributing

uniquely to our understanding of key social, communication, and political phenomena unfold-

ing in digital spaces. As the objective of this thesis is to analyse social, political, and linguistic

phenomena underlying environmental activism in different contexts on social media using mixed

methods, the work fits well within the remit of CSS.

Nonetheless, the rise in popularity of CSS and the development of new analytical tools to de-

ploy on large social media datasets also risks neglecting the importance of connecting the findings

of these studies to their implications for offline reality. For example, studies of polarisation in

large and nebulous social media communication networks are impactful to the extent that they

may reflect offline ideological landscapes and reveal phenomena that smaller-scale, targeted re-

search can verify. But on their own, these studies do little to inform our understanding of how

such polarisation affects real-world decision-making and behaviour, nor what action can be taken

to mitigate any negative consequences. Moreover, given the "hype" around many of these meth-

ods and datasets as novel and impressive, there is also a risk of attributing too much explanatory

power and value to them without recognising their limitations and costs. Therefore, I also use

this thesis as an exploration of the strengths and weaknesses of using CSS to study environmental

activism on social media, providing recommendations for future research based on the findings

and limitations of each case.
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1.5 Thesis structure

The following paragraphs lay out the structure of the thesis. Because it is comprised of related

but mostly separate studies, it can best be thought of as an “integrated” thesis: Each of the studies

draw on different datasets and use different methods, but ultimately speak to the same base liter-

ature on challenges facing environmental activism on social media. They have all been adapted

individually for publication, with the exception of Chapters 4 and 5 which were combined and

published as a single paper (further justification for including them as separate chapters is pro-

vided below).

In Chapter 2, I present a high-level review of recent trends in scholarship of online environ-

mental activism. A challenge of interdisciplinary work is providing adequate context from all

the sub-fields relevant to a given project. As such, this review sets the scene for the thesis by

establishing what we know about the topic in general, exploring the empirical and theoretical

constructs relied upon so far, and identifying the specific gaps which motivated the studies in this

thesis. I save further contextualisation required to foreground the unique research objectives and

methodological choices specific to the studies for their respective chapters.

Chapters 3-6 constitute the empirical chapters of the thesis. In Chapter 3, I present the analysis

of the 2019 Veganuary campaign. This chapter is an extended version of the manuscript published

in Nature Humanities and Social Science Communications. The next two chapters present the stud-

ies of psycholinguistics in environmental activism. Chapter 4 describes the analysis of activists

on Twitter, and Chapter 5 presents the offline experiment. Due to how they are related, Chap-

ters 4 and 5 were condensed into a single manuscript for publication. This manuscript has been

published in Frontiers in Environmental Psychology. They are included as separate chapters in the

thesis because they are separate studies with distinct methods, data, and results. Finally, I present

the COP26 analysis in Chapter 6. This chapter is currently being adapted for submission to the

International Journal of Press/Politics.1

In Chapter 7, I bring the findings of these chapters into conversation with one another and

discuss their implications for future research on environmental communication and activism. I

address more general limitations of the thesis while reaffirming its contributions to the field. I

then conclude with some further reflection on the opportunities for future work suggested by the

findings of the thesis.
1Full transparency: A previous manuscript based on this chapter went through peer review with Climatic Change.

After completing a first round of revisions, it was rejected by the sub-editors for not including Twitter data.
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***

The next few sections of this chapter pertain to the social media platforms studied in the thesis,

the ethical considerations required when working with social media data, as well as an overview

of the authorship breakdown for each paper. Signed statements from each co-author are included

in the Appendix.

1.6 Social media platforms examined in this thesis

Twitter

Twitter was launched in July 2006. The platform is commonly referred to as a "micro-blogging"

social network. Each registered user is able to follow other users and thereby have the content

of these users summarised in a Newsfeed. Content on Twitter is shared in the form of messages

containing up to 280 characters. These messages, known as tweets, can include links to other con-

tent, images, and videos. Users can interact with other users by liking or retweeting their tweets,

by mentioning another user in one of their own tweets, or by replying to the tweet of another user.

Retweeting a tweet posts that tweet to the retweeting user’s profile and is commonly interpreted

as a sign that the content of the tweet has influenced the retweeting user. Hashtags, e.g., #Cli-

mateChange, are used to tag tweets with relevance to a given topic, theme, or event. They are

commonly used in research to track specific discourses.

As of December 2022, the platform had approximately 368 million monthly active users (MAU),

ranking the platform fifteenth by this metric (Statista, 2022a).2 Of the accounts belonging to in-

dividuals, most of these users tend to be aged 25-34 (Statista, 2021) and at least within the US,

they are most likely to be higher educated (M. Walker and Matsa, 2021). Moreover, individuals

with views on the right side of the political spectrum are significantly less likely to use the plat-

form than those with more left-leaning views (ibid.). Twitter has become increasingly popular

with journalists, news lovers, politicians, and members of the public more interested in politics to

relay and discuss breaking news, political developments, and other current events (Cornia et al.,

2018). The platform is also used by organisations, government bureaus, and brands to promote

their agendas, events, products, and services.

2Implications of how the platform’s acquisition by Elon Musk are discussed below.
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Twitter is one of the most studied social media platforms by academic researchers. This pref-

erence is due in part to how open the platform was with respect to data access relative to many

other social media platforms (until the spring of 2023). For example, through Twitter’s academic

licence, researchers were granted full access to the entire Twitter archive including all posts from

all users with a public profile. Researchers could then collect up to two million tweets, each with

a considerable range of metadata, per month for free. Meanwhile, most other platforms do not

offer remotely comparable access for even academic purposes, making collection and analysis at

scale much less tangible. Moreover, the majority of Twitter content is text-based, making it easier

to automatically analyse in comparison with visual content. As a result, Twitter has become in-

credibly popular as a means of examining manifestations of various social, cultural, political, and

even economic phenomena.

However, this will undoubtedly change as a result of Elon Musk taking over the platform

at the end of 2022. It is not yet fully clear how the acquisition will impact the number of users

who stay with the platform, the volume of new users who join, nor how the demographics of the

user base will evolve as a result. Some initial survey work from Pew Research has already found

that 6 in 10 American Twitter users are using the platform less often after Musk’s acquisition

(Faverio, 2023). Moreover, Musk has also begun shutting down the academic research API and

has made instructed Twitter’ engineers to artificially promote his content above others (Schiffer,

2023). Twitter’s newsfeed algorithm was never transparent and had been criticised many times

for reflecting various biases (Chowdhury, n.d.; Huszár et al., 2022), but now that we know that he

is intentionally interfering with it, it will be hard for researchers to trust whatever data they are

able to scrape from it.

Facebook

Founded in 2004, Facebook is the world’s largest social network platform in terms of MAU with

an estimated nearly 3 billion at the end of 2022 (Statista, 2023). Users become "Friends" with

each other when one sends a friend request to the other and the latter accepts. This connection is

undirected, unlike on Twitter where you can follow someone without them following you back.

Users post status updates to their timeline which can include text, images, links, and videos. These

posts then appear on the timelines of their friends. Posts are capped at 33,000 characters, which

makes Facebook more amenable to longer and more thematically complex messages than Twitter.
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Users can also create and join "Groups" for a given community or topic. Groups can be open to the

public or strictly private. There are also public "Pages" that may be administered by an individual,

brand, or organisation which users can Like to receive updates about, much like a notice board.

Likes are the primary form of interaction between users on the platform, although users can

also share a post from another user to their own timelines, much like a retweet on Twitter. Orig-

inally, there was only one kind of Like reaction, but now users have more options in how they

choose to indicate their reaction to a given piece of information including the original Like, Love,

Haha, Wow, Sad, and Angry. Users can also comment on a post or they can reply to a previous

user’s comment.

As with Twitter, most Facebook users fall within the 25-34 year-old range (Statista, 2022b).

However, it is also the favourite platform among users 35-44 years old (Hootsuite, 2022). Unlike

Twitter, Facebook shows no gap between right- and left-leaning users, with equal percentages

of Democrat and Republican users in the US reporting regular Facebook usage (M. Walker and

Matsa, 2021). Because of the scale of its user base, it is perceived as having a wider and more egal-

itarian audience than other platforms, specifically Twitter, and for the presence of more personal

and detailed content (Cornia et al., 2018).

Only a portion of Facebook data is accessible to academic researchers. Once granted permis-

sion by the company, researchers are allowed to query an archive of Facebook posts from 7 million

public pages, groups, and individual profiles. This is done through an interface called CrowdTan-

gle. The archive includes public pages with more than 50k likes, public groups with more than

95k members, US-based public groups with more than 2k members, and all verified individuals

(CrowdTangle, 2023). The verified status denotes that Facebook has confirmed that the profile is

the "authentic presence of the public figure or global brand it represents" and is usually given to

celebrities, politicians, organisations, prominent activists, and influencers (Facebook, 2023). Re-

searchers can collect these posts as well as how many interactions, including which type, each

post has received at time of collection.

The scope of the data available to academic researchers is obviously much smaller than that

offered by Twitter. Whereas Twitter provides access to posts from all public profiles, Facebook

only yields those by prominent public figures. As such, research with Facebook data is not able

to provide a sense of public understanding or opinion the way Twitter can approximate, although

it can give important insight into the narrative priorities, tone, and popularity of influential and
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prominent accounts.

Instagram

Launched in 2010 and acquired by Facebook in 2012, Instagram is the 4th most popular social me-

dia platform (behind Facebook, YouTube, and WhatsApp) with roughly 1.2 billion MAU (Statista,

2022a). It is the third most popular platform among users under 25, behind Snapchat and TikTok

(ibid.). While the biggest difference between Facebook and Twitter in terms of the type of content

shared on the two platforms can be boiled down to the character length of posts, Instagram traffics

exclusively in photos and/or videos. The main content of an Instagram post is its visual compo-

nent, with an optional text field for captions and hashtags to describe/complement it. While

visual media are common on Twitter and Facebook, the default post type on those platforms is

text whereas on Instagram it is an image or video.

Similar to the other platforms, a user’s profile can either be made publicly accessible or only

to specific users by request. However, like Twitter follower relations as opposed to Facebook’s,

follower connections on Instagram are not necessarily bidirectional. Users can interact with others

by liking or commenting on their posts. Also like Twitter, hashtags are used in post captions to

tag posts thematically and can similarly be used to track discourses on a given topic.

Instagram data is accessible via the same interface (CrowdTangle) as Facebook data and ac-

cess is subject to similar restraints; researchers can collect posts from all verified accounts and

all public accounts with more than 50k followers. This amounts to between 2 and 3 million ac-

counts, many of which represent individuals but others represent organisations and companies of

different kinds.

1.7 Ethical considerations

Data collected from social media platforms poses myriad ethical challenges to academic researchers.

While the terms and conditions of most platforms (including the three studied in this thesis) re-

quire users to acknowledge that any content posted publicly on their sites may be made available

to third parties, it is widely recognised that many users do not fully read or understand these

agreements before giving their consent (Obar and Oeldorf-Hirsch, 2020). Case in point: as much

as 10% of US Twitter users do not realise that their profiles are public and therefore accessible

to anyone with an account (M. Walker and Matsa, 2021). Bearing these points in mind, scholars
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have argued that while user agreements legally provide for academic access, researchers should

also consider their ethical and moral obligations in handling, storing, and publishing social media

data (M. Williams, Burnap, and Sloan, 2017).

In carrying out the research for this thesis, I adhered to the university’s ethical guidelines for

social media research. These guidelines stem from the framework established in M. Williams, Bur-

nap, and Sloan (2017) for work with Twitter data. Specifically, the guidelines require researchers

to treat the data collected from individual social media users as one would treat data collected in a

survey or experiment: the identity of individuals should be protected so that triangularisation and

deanonymisation would be impossible. This includes refraining from citing an account’s handle

or name in published work, unless the account corresponds to a public figure, organisation, or

company. It also requires paraphrasing any posts in published work so that a reader would not be

able to enter the text into a search engine and track down the original post (along with the posting

user’s identity). Finally, the data should be stored securely and with access limited as narrowly

as possible beyond the principle researcher. Ideally, the data will be anonymised with usernames

removed from the original dataset and stored separately in an encrypted file.

Studies including Facebook and Instagram data are slightly less ethically precarious because

the only data available for mass collection from these platforms are those associated with public

figures, organisations, and companies. Under the Williams et al. framework, the privacy and

consent of these accounts receive less protection because they represent entities willingly living

and working in the public eye.

I have taken every step detailed above in carrying out the research for this thesis. Further

details about the ethical requirements and precautions taken for each study are provided in each

chapter. The full approved CUREC application is also attached for reference in Appendix A.

1.8 Paper authorship statements

Given the nature of this thesis as a collection of chapters that have been extended from co-authored

papers, this section details the contributions of the collaborators on each of the projects. In general,

the co-authors for each study acted as mentors/supervisors in guiding me through the design,

execution, and writing up. Signed statements from each collaborator attesting that the following

accurately represent the authorship breakdown of each paper are included in Appendix B.
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The work presented in Chapter 3 on Veganuary 2019 was a collaboration with Professor Jamie

Lorimer (JL) of Oxford’s School of Geography and the Environment. I developed the research

question and methodological approach. I undertook all of the data parsing, cleaning, and pro-

cessing. I executed all of the analysis and solely drafted the original manuscript. JL aided in

developing the conceptual framework within which we interpreted the results and assisted in

editing the manuscript for publication.

The work presented in Chapters 4 and 5 on the psycholinguistic framing of environmental

activism was conducted in collaboration with social psychologists Dr Magdalena Formanow-

icz (MF) and Dr Marta Witkowska (MW) of the SWPS University in Warsaw, Poland, and en-

vironmental psychologist Professor Robert Gifford (RG) of the University of Victoria in British

Columbia, Canada. I was responsible for the original conceptualisation of the research question

and objectives. With regards to the social media end of the project, I collected and cleaned the

Twitter data, developed the methodological approach, and executed the analysis. For the experi-

ment, I drafted the experimental materials and designed the analysis, while MF and MW helped

me to refine the materials using their experience in experimental psychology. They also ran some

of the statistical analyses via their access to the go-to software tool in the field (MPlus), for which

Oxford does not have a licence. I replicated all analyses in R. I then drafted the manuscript, while

MF and MW contributed to revising and polishing it for publication. RG assisted in scoping the

literature, provided guidance for how to frame the work, and helped revise the manuscript.

The work presented in Chapter 6 on COP26 was done in collaboration with Dr James Painter

(JP) of the Reuters Institute for the Study of Journalism at Oxford. JP and I worked together on the

conceptualisation of the project. I conducted all of the social media data collection and analysis,

while JP and another coder conducted the collection and coding of the mainstream media articles.

I then undertook the comparative statistical analysis of the two arenas. In the manuscript for

publication, I drafted all text except portions of the mainstream media method section and results

sections of the published version, which JP drafted, that I then further expanded upon and edited

for the thesis chapter.
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Chapter 2

Literature Review

The empirical studies in this thesis each touch on different datasets, methods, and issues at the

intersection of online environmental activism and communication. As such, they require individ-

ualised literature reviews to properly contextualise them. However, as a unit, the chapters speak

to important gaps in the study of environmental communication on social media, specifically re-

garding global activism, and therefore benefit from a more general contextualisation within the

literatures that have been dedicated to topics in this area so far.

Most of the literature that this thesis draws on relates one way or another to how environmen-

tal issues are framed by the stakeholders discussing them within mainstream and social media.

Framing can be thought of as the ways in which communicators calibrate their messages to con-

vey an issue, who is responsible for it, and what – if anything – should be done about it (Iyengar,

1996). Formally, framing has been defined as how communicators

"select some aspects of a perceived reality and make them more salient in a communicating

text, in such a way as to promote a particular problem definition, causal interpretation, moral

evaluation, and/or treatment recommendation" (Entman, 1993, p. 52)

This can include thematic, moral, emotional, and normative appeals (Chong and Druckman,

2007). The application of framing to communications research was originally inspired by findings

in the psychology literature demonstrating the ways in which a piece of information is presented

affects our judgement and rational choice (Kahneman and Tversky, 1984). Framing has been read-

ily applied by researchers in several disciplines to research on environmental discourses within

mainstream media and increasingly on social media (Vu et al., 2021). As such, various elements of

framing will be revisited often over the course of the thesis.

This chapter begins by guiding the reader through an overview of the dominant themes and

priorities in research pertaining to environmental communication and activism on social media
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to date. Doing so provides the background context necessary for the reader to understand the

motivation for this thesis. Then, I introduce the gap that the thesis as a unit addresses: The lack of

attention paid to nuances of environmental activism as distinct from more general environmen-

tal communication. The second section of the chapter walks the reader through the foundations

of this distinction and why it is important to carry forward in examinations of environmental

discourses on social media. Next, I review the few studies which have been dedicated to environ-

mental activism on social media so far, before identifying and detailing specific places in which

further research is needed.

2.1 Dominant themes of environmental communications research on

social media

2.1.1 The role of social media as a tool in the pro-environmental movement

I begin with a brief summary of the work identifying the importance of social media to discourses

around the pro-environmental movement. As new digital media platforms rose to prominence

in the early 2000s, scholars recognised the power these platforms would have in shaping public

discourse, collective action movements, and protest ecologies pertaining to all kinds of issues. So-

cial media has come to function as an important tool for citizen activity, and to foster engagement

with a variety of social movements (Dahlberg, 2001; Goldberg, 2011; González-Bailón et al., 2011;

Hwang and K.-O. Kim, 2015; Mavrodieva et al., 2019). Papacharissi (2002) argues that the internet

does not only facilitate access to a wealth of information, but also lowers the barriers to participate

in public discourses and to interact with others.

A vast body of scholarship on environmental communication highlights the important par-

ticipatory potential for expert communication via social media platforms that is not confined to

the experts themselves but includes members of the general public who can now more readily

access, share and discuss information related to environmental issues on their own (see Anderson

(2017), Bowman and Willis (2003), O’Neill and M. Boykoff (2011), and Koteyko, Nerlich, and Hell-

sten (2015) as referenced in Lörcher and Taddicken (2017). In this context, Lörcher and Taddicken

(2017) argue that "one of the urgent questions nowadays is how climate change is discussed online

where low barriers to communication allow contributions from laypeople" (p.2).
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At the centre of this impact is the way in which social media platforms have opened up direct

communication (and conversation) channels between the public and climate scientists, activists,

politicians, and other stakeholders (Pearce, Brown, et al., 2015). In an essay on the role of new

media for engaging the public on climate change, O’Neill and M. Boykoff (2011) discuss the power

of new (social) media to increase information access, open up opportunities for more people to get

involved with public discourse, build global communities, and remove some of the gatekeeping

and agenda-setting restraints of traditional news media.

In one of the first studies of environmental discourse on Twitter, Segerberg and Bennett (2011)

describe the platform as both an organisational tool that can be used to share information and mo-

bilise collective action in response to it, as well as a window into protest spaces with the potential

to reveal important structural and dynamic features of a protest’s ecology at scale. Meanwhile,

Anderson (2017) describes social media platforms as a way of personalising and concretising en-

vironmental issues in a way that makes them more understandable and relatable to the general

public, thereby mitigating the problem of "issue abstractness" within environmental communica-

tion.1 The affordances of these digital communication channels culminate in lowering some of the

barriers to collective action with the pro-environmental movement (Hestres and Hopke, 2017),

allowing for the facilitation of radical grassroot movements and the participation of previously

marginalised voices (North in Schäfer and North (2019)).

While this literatures makes clear that social media can be a useful tool for expanding the pro-

environmental movement, it is also important to acknowledge the reality that these platforms

feed counter-movements as well and have been argued to create new challenges for the pro-

environmental movement (c.f. Tucker et al. (2017) and Schäfer in Schäfer and North (2019)). It

is outside the scope of this thesis to fully trace those challenges but some of the will be discussed

throughout the empirical chapters, as they are relevant to the findings and context of each case

study.

2.1.2 Two primary analytical approaches

In response to the calls in these papers for more attention to social media platforms as arenas

of public discourse on environmental issues, the last 10-12 years have seen a strong effort from

1"Issue abstractness" refers to how many topics within environmental communication are difficult to engage the
public with because of how global, complex, and spatially and temporally distant the issues are. This will be further
discussed later in this chapter.
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researchers to empirically analyse and understand these discourses on social media platforms,

particularly Twitter. The majority of the studies in this area set out to characterise environmental

communication in a general sense, i.e., to identify salient features in the full universe of messages

and other information posted and exchanged between any and all users on a given social media

platform. The general motivation underlying these papers was the idea that these discourse con-

texts could reflect public understanding and opinion regarding important environmental issues

and topics.

These studies normally take one of two approaches which can both be thought of as forms of

"trawling" the full universe of social media data anchored to search criteria related to topics of

interest within environmental discourse, and then allowing salient features to emerge via various

forms of analysis. Researchers then use these results to draw conclusions about trends in public

discourse and what they might indicate about public opinion and understanding of environmen-

tal issues.

The first kind of approach is to collect all posts on a given platform related to a specific dis-

course event. The most commonly studied events include major protests, political conferences,

the publication of scientific reports, and extreme weather events. The second approach is to col-

lect all posts containing a certain set of more general keywords related to environmental issues,

e.g., "climate change" or "global warming", over a given period of time. Once the data is collected

via one of these pathways, the studies then apply a number of different analyses, including con-

tent, sentiment, network, and temporal analysis, to comprehensively describe and/or quantify

interesting features of the discourses manifested in the samples.

2.1.3 Main takeaways from this research

All together, these studies have led to an understanding of various structural and qualitative fea-

tures of various environmental discourses on social media at a high level. They reveal that the

most active users tend to be elite public figures, e.g., politicians, news media outlets, and inter-

governmental organisations (Kirilenko and Stepchenkova, 2014; Mavrodieva et al., 2019; Pearce,

Holmberg, et al., 2014; H. Williams et al., 2015), but in some cases, the most influential (or most

propagated) posts come from individual bloggers and other non-elite actors (T. P. Newman, 2017).

The major frames include discussions of scientific findings to promote public understanding,

warnings about consequences, and policy discussions about health and economic implications
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of environmental issues (Dahal, Kumar, and Z. Li, 2019; De-Lara, Erviti, and León, 2022; O’Neill,

H. Williams, et al., 2015; Pearce, Holmberg, et al., 2014). The sentiment and/or emotional tone of

the discourses tends towards negativity and aggression (Dahal, Kumar, and Z. Li, 2019; De-Lara,

Erviti, and León, 2022; Loureiro and Alló, 2020; Tyagi, Uyheng, and Carley, 2020). Although, there

is some disagreement about how emotional framing may relate to engagement in different com-

munication settings (Barrios-O’Neill, 2021; Chapman, Lickel, and Markowitz, 2017; Fernández

et al., 2015). The relationship between emotion and online engagement in particular has received

low and sporadic attention in the literature.

Moreover, there is significant evidence of the discourses being prone to controversy and polar-

isation, often resulting in the formation of echo chambers between audience groups (Falkenberg

et al., 2022; Garcia, Galaz, and Daume, 2019; Jang and P. Hart, 2015; Kaiser and Puschmann, 2017;

Olausson, 2018; T. P. Newman, E. C. Nisbet, and M. C. Nisbet, 2018; Sanford et al., 2021; Tyagi,

Uyheng, and Carley, 2020; H. Williams et al., 2015). Additionally, trends in what users post about

in these discourses reflect elements of public opinion as captured by large-scale representative

surveys (Loureiro and Alló, 2020; McKinnon et al., 2016). And finally, the dominance of scien-

tific information to increase public understanding of environmental issues is likely less effective

in garnering engagement in comparison with more relatable or actionable information (Evensen,

2019; Grundmann and Scott, 2014; Hmielowski et al., 2013; Kahan, 2012; Moser, 2010; Olausson,

2019; Petersen, Vincent, and Westerling, 2019; Schäfer and Schlichting, 2014).

There has also been some work in more miscellaneous directions. For example, Holmberg and

Hellsten (2016) examine differences in how members of the public of different genders communi-

cate about environmental issues, finding that women tend to get more involved with discourses

around specific campaigns and events while men engage more often with political and scientific

debates. Fernandez, Piccolo, Alani, et al. (2017) draw on theories of behavioural change to develop

a language classifier to identify which stage in the transition from less to more environmentally-

friendly users are from the language they use in tweets about climate-related events. Hopke and

Hestres (2018) study the visual frames used by a selection of stakeholders (e.g., activists, NGOs,

news outlets, and fossil fuel companies) in the Twitter discourse surrounding the UN climate

change conference in 2015, comparing and discussing the strengths and weaknesses of the focus

points of these frames across stakeholders. Su and Borah (2019) compare the relative agenda-

setting strength of mainstream media and Twitter discourse in response to former US President



20 Chapter 2. Literature Review

Trump’s announcement to withdraw from the Paris Climate Agreement in 2017, determining that

Twitter is more likely to influence mainstream media in moments of breaking news while main-

stream media is more likely to influence Twitter in ongoing discussions.

More recently, there has been a growing focus on discourses surrounding the youth activist

movement. Some have described how the movement connects to other topics and initiatives

through hashtag tracking on Instagram (Herrmann, Rhein, and Dorsch, 2022). Others have sought

to dig deeper into the qualitative features of these discourses. For example, Suitner et al. (2022)

show a steadily growing volume of tweets about climate action protests between 2018 and 2020,

as well as a changing linguistic nature of the discourse to include more agency and affiliation over

time. These results hint at an increasing emphasis on collective action themes.

This suggestion is confirmed in Chen et al. (2022) who compiled a database of 5.5 million

tweets related to climate strike discourses from August 2018 to January 2021 using a set of 33

climate-related hashtags. They found that the main narratives represented in these tweets in-

cluded more active frames, primarily advocacy for policy changes and political action. Moreover,

that work also offers the first comparative analysis between environmental discourses on social

media and news articles from mainstream media outlets in the post-FridaysForFuture time frame.

It is therefore the first to detect differences in how the two arenas frame environmental topics

and reflect on their significance. However, as shall be further explored later in this chapter, their

analysis is very high level and therefore lacks granularity and context within which to anchor the

comparisons and their implications.

Finally, Hautea et al. (2021) focuses on the affective qualities of a small set of highly popular

posts related to climate change on the video-sharing platform TikTok, lamenting the tendency

of environmental communication research to "overlook the more ephemeral affective processes

propelling the circulation of climate messaging" specifically among younger non-expert creators

and audiences (p. 1). Their analysis provides tremendous insight into how the younger genera-

tion are using the new platform and its affective affordances to construct new narratives within

environmental communication.

The studies surveyed above have all been interested in characterising elements of general com-

munication between members of the public about topics related to environmental discourses rep-

resented by social media datasets. While some refer to the increasing presence and importance of
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activists online as motivation for why they are studying these contexts, none distinguish commu-

nication from more explicit activism. In particular, none investigate specific activist campaigns,

nor the presence of individual activists within these contexts. In sum, the majority of research

on environmental discourse on social media has given little focus to the activists creating these

discourses as "opinion leaders" seeking to mobilise the public towards collective action. The next

section describes my motivations for making this distinction and why it is important.

2.1.4 Communication versus activism

The importance of distinguishing targeted activism from general communication stems from the

unique challenges inherent in engaging the public on environmental issues relative to other prob-

lems, e.g., within political mobilisation or public health. Much of this derives from features of

environmental issues themselves. For example, many environmental problems are abstract and

invisible (Moser and Dilling, 2007), i.e., most people cannot look out their windows and see cli-

mate change or pollution. We cannot immediately observe the effects of the exhaust from the

cars we drive, planes we fly, single-use plastics we discard, nor from the factories that make our

clothes.

Moreover, while some areas of the world are beginning to experience the consequences of

pollution and anthropogenic climate change, the full impact of these emissions will not manifest

until a relatively undefined point in the future. This temporal distance, in addition to the fact that

the impacts are not felt universally and are therefore also spatially distant to many populations,

renders environmental issues virtually irrelevant to most individuals’ day-to-day lives in compar-

ison with shorter term worries (Gifford, 2011; Lorenzoni, Nicholson-Cole, and Whitmarsh, 2007;

Norton and Leaman, 2004; O’Neill and Hulme, 2009; Poortinga and Pidgeon, 2003; Scannell and

Gifford, 2013). There is also not one singular effect or symbol that the public’s attention may be

drawn to in order to build and mobilise awareness (Patterson and Wilkins, 1991). Thus, envi-

ronmental issues are too abstract, complex, and diffuse for most people to readily comprehend

(Moser and Dilling, 2007).

Finally, when environmental issues are discussed in the news or on social media, they often

follow the "information deficit model" (IDM) in which the public are treated by communicators as

"empty vessels" into which they can pour information and expect it to be understood and inter-

nalised (Whitmarsh, O’Neill, and Lorenzoni, 2011). The idea is that any scepticism or inaction is
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the result of a "knowledge deficit" which can be overcome by supplying more information about

an issue (Dickinson, 2015). However, IDM has been extensively discredited as a way of commu-

nicating environmental issues mostly because this information tends to be highly scientific and

fails to make clear what the information implies for individuals in their everyday lives (O’Neill

and M. Boykoff, 2011; Irwin and Wynne, 1996; Moser, 2010; Whitmarsh, O’Neill, and Lorenzoni,

2011). Yet, until recently this model has been the norm of environmental communication by a

variety of stakeholders, including journalists, scientists, and activists (Evensen, 2019; Hopke and

Hestres, 2018; T. P. Newman, 2017; Stecula and Merkley, 2019). There is evidence that some of

these stakeholders recognise the need to speak more clearly and directly about climate issues in

order to build stronger public understanding and awareness, and have made significant efforts

to drive this change in climate media narratives, e.g. the Oxford Climate Journalism Network..

However, as the datasets in these thesis will show, especially in Chapters 4-6, much of activist and

media communication is still very vague, lacking direct action orientation, and/or complex.

These elements have established a self-reinforcing cycle of challenges for environmental com-

munication: features inherent in the relevant issues make it hard to engage the general public

and when they are communicated, they are often done so in a way that fails to make the under-

lying concepts and consequences readily understandable. The result is little progress in building

active engagement and public understanding of what environmental issues mean specifically for

individuals, households, and society at large in the short and long term, despite increasing media

coverage (Chen et al., 2022).

Fortunately, this is beginning to change with the new strands of activism that have gained

momentum and attention in recent years. The vanguard of this progress is the Fridays For Future

youth movement, led by Greta Thunberg, but also includes NGOs, activist groups such as Ex-

tinction Rebellion and Greenpeace, and pro-environment politicians. As discussed in the previous

section, while this increase in activism has reinforced a focus within environmental discourses on

information spreading and building awareness, they have also caused an increase in the presence

of calls to action in ways that earlier environmental communication on social media did not (Chen

et al., 2022; Han and Ahn, 2020; Molder et al., 2022; Vu et al., 2021).

Thus, while they still face limitations, these activists have changed the tone of environmental

discourse on social media. They have built a new cohort of "opinion leaders" or "influencers" chal-

lenging traditional narratives and demanding action. The concept of "opinion leaders" was first

https://reutersinstitute.politics.ox.ac.uk/oxford-climate-journalism-network#:~:text=The%20Oxford%20Climate%20Journalism%20Network%20(OCJN)%20is%20a%20programme%20that,climate%20coverage%20around%20the%20world.
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presented Lazarsfeld, Berelson, and Gaudet (1944)’s two-step model of communication resulting

from a study of influence on voting behaviour. In this model, which was further developed in

Katz and Lazarsfeld (1955), mass communication and its effects on public opinion are mediated

by knowledgeable, respected, and socially-active opinion leaders who are able to influence those

in their social environment.

Subsequent work has led to modifications of the two-step model. Perhaps the most relevant

for social media communication is Weimann (1982)’s focus on network effects, particularly "the

marginal flow of information between groups" through the lens of Granovetter (1973)’s "Strength

of Weak Ties" theory (p. 766). Weimann referred to this modification as accounting for multi-step

and horizontal flows between individuals which he argues is a more realistic conceptualisation of

communication. In validating this theory, his empirical work found that while network "centrals"

– defined as well-integrated individuals – are responsible for intergroup flow of communication,

network "marginals" – individuals positioned at the boundaries of multiple groups – drive intra-

group flow. Given the ways in which social media platforms give rise to extensive and constantly

evolving social communication networks, this networked theorisation of opinion leadership is

strikingly prescient.

There have also been further elaborations of the model within the digital age, particularly

focused on the rise of social media. Sonzogni (2022) examines the implications of the rise of social

media influencers for mass communication, confirming the importance of comparing the original

two-step model with multi-step and network models. There have also been empirical attempts to

validate the appropriateness of the original two-step model as well as network modifications in

social media datasets. For example, Hunt and Gruszczynski (2023) adapt the two-step model to

account for the ways in which social movement organisations as non-media actors use prominent

public figures and media outlets as traditional opinion leaders to amplify their message on Twitter.

They find that this "horizontal" conceptualisation of the two-step model is able to capture how

information originating from the social movements spread on the platform. Meanwhile, in a study

of social movement activism in Chile via Twitter, Hilbert et al. (2017) find evidence of the original

two-step mode of communication, as well as one-step broadcast and elaborate multi-step network

modes. The authors argue that their results provide justification for moving away from, what they

call, "simplistic views" of a uniform step flow model of communication applicable to all opinion

leaders and towards the consideration of how different types of opinion leaders on different digital
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platforms will experience different flows of communication.

These modifications and explorations demonstrate the complex nature of influence and com-

munication in the social media age, and make clear the need to further interrogate how well tra-

ditional models such as the Katz-Lazarsfeldian two-step model apply in different contexts. How-

ever, they nonetheless continue to emphasise the power of well-positioned and popular individ-

uals to influence public discourse and opinion via social media platforms (Stehr et al., 2015).

It is important to also consider how these theories on communication and opinion leaders sits

within larger discussions and theoretical developments of media effects more generally. In paral-

lel to the study of opinion leaders, the understanding of media effects has also evolved over the

last century alongside the changing media landscape. This begins with the articulation of minimal

effects in the mid-20th century by Klapper (1960). In this work, Klapper argues that media com-

munication have limited direct effects on individual behaviour and attitudes, and that any effect

is moderated by our pre-existing beliefs and tempered by our social environment, i.e. our family,

friends, and community. In particular, the media is most likely to reinforce these predispositions

instead of transforming them.

This was then followed by a transition towards strong effects by the 1980s and 90s, led by Iyen-

gar and Kinder (1987), Iyengar (1991), and Zaller (1992). Drawing on new methods, frameworks,

and media (particularly television), these scholars found evidence that the media did indeed have

significant direct effects on the public’s attitudes and behaviours. They were also wary of the im-

pact of media biases and selective exposure on the public, presaging the echo chambers observed

on social media platforms today (Cinelli et al., 2021). More recently, scholars have begin to criticise

earlier theorisations of media effects, particularly the lack of attention paid to the sociotechnolog-

ical advancements alongside which the media system operates (Bennett and Iyengar, 2008). They

suggest that as digital platforms and media sources proliferate, communicators will compete for

attention and prominence in the public arena. This will make effects more difficult to produce

and measure, indicating the need to take more carefully into consideration the way the technolog-

ical affordances of the media landscape as well as the social norms and practices around media

consumption evolve and vary.

For example, social media platforms have greatly increased the reach and potential influence

of social activists, as well as the general public’s proclivity for and ability to participate in social



2.1. Dominant themes of environmental communications research on social media 25

issue discourses (Boulianne, 2015; Vissers and Stolle, 2014). New research shows that these opin-

ion leaders on social media can significantly shape the discursive environments in which they

operate (Hilbert et al., 2017; Hunt and Gruszczynski, 2023; Boatwright, 2022) and, most relevant

for this thesis, they have strong mobilising power for pro-environmental action (Anderson, 2017;

Dekoninck and Schmuck, 2022; Han and Ahn, 2020; M. C. Nisbet and Kotcher, 2009).

Moreover, these users engage in discourses with different motivations than other stakehold-

ers, e.g., traditional media outlets, primarily to mobilise their audience and cultivate specific nar-

ratives, as opposed to objectively reporting information or commenting passively on recent de-

velopments (C. S. Park, 2013). This volume and accessibility of such direct communication was

unheard of before the last twenty years. Finally, opinion leaders can play a critical role in making

the complex nature of environmental issues more comprehensible to the general public by pro-

viding the necessary framework of values, norms and beliefs to help their followers better relate

to controversial topics (Dekoninck and Schmuck, 2022; M. C. Nisbet and Kotcher, 2009). In doing

so, they break down barriers to involvement and understanding of controversial social issues and

may pique their followers’ interests in new topics, thereby prompting them to engage.

It is therefore important to study these individuals directly. As demonstrated in the previous

section, most studies of environmental discourses on social media focus on large swaths of so-

cial media data, as represented by the posts of all users who engage with a given topic. These

analyses treat users and their posts as "sensors" emitting signals, which when pooled together can

provide an indication about public understanding and opinion on different topics (D. Boyd and

Crawford, 2012; Kirilenko and Stepchenkova, 2014; Kirilenko, Molodtsova, and Stepchenkova,

2015). While some of these studies identify the most prominent or influential users and/or narra-

tives ad hoc, they tend to not examine these opinion leaders separately. We know relatively little

about the features of specific activists, or what makes some of their posts more influential than

others, whether it be features of the content, or how the topic or user resonates with important

elements of the greater movement. By examining activists as opinion leaders, we acknowledge

their importance in shaping environmental discourses, thereby deepening our understanding of

how and why they develop the way they do, and what can be done to optimise this trajectory

towards maximum awareness and mobilisation.

To summarise: the nature and landscape of environmental discourse on social media has
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changed in the last few years, and thus our approach to studying it must also evolve to recog-

nise that. In particular, new opinion leaders have emerged and they are driving new narratives

and objectives. Environmental discourses are no longer dominated by experts communicating

key facts and figures to the public in order to spread awareness about environmental issues, but

now by activists and politicians explicitly motivating them to action. Researchers must attend to

these changes and in turn change the way we approach our analyses of environmental discourses

on social media. To do so, we can start by paying more attention to activists and analyse the

specific ways in which they are seeking to harness these platforms for public engagement and

mobilisation.

2.2 Emerging literature on environmental activism on social media

A small branch of environmental communications literature has emerged around the study of

activism more specifically on social media. This section introduces these studies and identifies

some of the gaps they leave to be filled.

The first studies to investigate individual accounts in environmental discourses on social me-

dia include Merry (2014)’s work examining the activity of environmental organisations in the

Twitter discourse surrounding the Gulf of Mexico oil spill in 2010, and Hodges and Stocking

(2016)’s analysis of organisations supporting and protesting the Keystone XL pipeline project, also

on Twitter. Both papers were interested in characterising the features of the content the organisa-

tions themselves shared about the issues at hand versus the kind of content with which they chose

to interact. Interactivity was a strong focus of these papers as it has been theorised to help grow

support for collective action movements on social media platforms (Bennett and Segerberg (2012);

see Merry (2014) for a fuller discussion).

These studies provide some insight into how environmental organisations contribute to en-

vironmental discourses on social media. However, the authors recognise that their findings are

limited to a narrow range of stakeholders. Many of the organisations included in these studies

have themselves come under fire by proponents of more recent activism for failing to do enough

to initiate meaningful policy reform (Han and Ahn, 2020). Moreover, neither study considers the

presence of specific narratives and linguistic features in the organisations’ communication strate-

gies, nor their effectiveness in engaging the public. Therefore, the authors of both papers call for

further research on additional types of stakeholders, the examination of contexts beyond major
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political events, including those which might be more personal, and analysis of narrative and

affective features of these strategies specifically with respect to how they impact engagement.

Parts of this call have been taken up by researchers in the last few years. Examinations of spe-

cific stakeholders in more generic contexts include Vu et al. (2021)’s analysis of the frames used by

289 NGOs in eighteen countries to advocate climate action on Facebook. They found a strong fo-

cus on spreading information about the threats of climate change as well as emphasis on personal

and collective efficacy to act against them. Moreover, Barrios-O’Neill (2021) examined the retweet

popularity and sentiment of tweets from nine prominent environmental NGOs specifically related

to biodiversity, finding that tweets with more negative emotion were retweeted more. This study

is the only one I have found which uses statistical analysis to relate retweet popularity to content

features of tweets from a set of activist stakeholders. However, the author acknowledges how

the narrow focus of the paper on biodiversity should be expanded in future work. Furthermore,

the targeting of international NGOs in both these works neglected alternative groups, such as

Extinction Rebellion, and influential individual activists and politicians.

The first major study to focus specifically on an individual activist in this space is Molder et al.

(2022)’s qualitative analysis of Greta Thunberg’s posts on Instagram. They found that frames of

morality, opportunity, hope, and motivation for action dominate the youth activist’s posts. Their

analysis provides the literature with a fundamental understanding of how Thunberg tries to build

support for the movement and address the hopelessness and low efficacy that pervades public

sentiment about the climate crisis. However, the authors did not examine how the presence of

these frames affects Thunberg’s audience, nor how framing might vary in different contexts, e.g.,

in response to a natural disaster versus the promotion of a protest action. Therefore, they rec-

ommend future research into how different framings of environmental activism elicit audience

engagement, both on and offline.

By focusing more specifically on activist communication on social media, this small but im-

pactful body of work has begun to address the gap in the literature regarding how key stakehold-

ers engage the public on environmental issues via social media platforms. However, as indicated

throughout the previous sections, there are many open questions to pursue. The next section

identifies the selection of them which are investigated in this thesis.
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2.3 Gaps

While the larger body of environmental communication research described in the first section of

this chapter, as well as the smaller branch of environmental activism on social media described in

the previous section, have covered significant ground, there are still several areas to investigate.

First, as a result of the literature’s focus on general communication contexts, relatively few indi-

vidual action campaigns have been analysed. Moreover, the literature has yet to consider the role

of corporations in environmental activism online. Additionally, there are no studies of the relation

between activist communication on social media and audience engagement, the factors impacting

it, or the implications online engagement has for offline behaviour. And finally, there have been

few efforts to investigate how environmental activism on social media compares with discourses

of environmental issues within mainstream media, despite the widening divergence in function

and audience demographics that the two arenas serve. The following paragraphs describe and

motivate these gaps in further detail.

2.3.1 Corporate engagement with environmental discourses on social media

Some of the first elements that jump out as missing from this literature is exploration of a broader

set of stakeholders, as well as investigations of targeted action campaigns on social media. As

summarised above, most prior research has not taken the approach of analysing environmental

discourses through the communication of specific stakeholders. The few which have done so

have analysed a small number of individual activists, mostly Greta Thunberg (Han and Ahn,

2020; Molder et al., 2022), and NGOs (Barrios-O’Neill, 2021; Comfort and Hester, 2019; Hodges

and Stocking, 2016; Merry, 2014; Vu et al., 2021). None have considered corporations and the ways

in which they engage with environmental activist discourses.

Yet, there have been studies of how corporations contribute to and influence environmental

discourses via mainstream media. In particular, these studies find evidence of disproportionate

attention given by mainstream news outlets to corporations, specifically the largest and most pol-

luting, in discussions of environmental issues in comparison with the perspectives of advocacy

groups, scientific research organisations, and government bureaus (Miller Gaither and Gaither,

2016; Wetts, 2020a). For example, Wetts (2020a) analysed the prevalence of nearly two thousand

press releases from various corporations and other organisations in articles from The New York

Times, The Wall Street Journal, and USA Today between 1985 and 2014. The author found larger
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corporations receive more coverage in these outlets than the other organisations by a significant

margin, emphasising the privileged position that corporations with large "structural power" have

in shaping representations of environmental issues in public discourse.

Moreover, in a study of the press releases themselves, Wetts (2020b) determined that the tone

and focus of the releases tend towards a paradoxical recognition of climate changes as a ma-

jor threat to humanity while maintaining the importance of a "measured response, mindful of

the needs of the business community and involving their input in the policymaking process" (p.

1362), essentially attempting to position themselves as protagonists in climate action to ward off

further scrutiny and regulation. The author argues that this stance restricts the growth of pub-

lic awareness and mobilisation of political will by devaluing the role that individuals and civil

society can play as contributors to environmental action. However, these issues have yet to be ex-

amined in corporate communication on social media where, as described above, these discussions

are becoming increasingly prominent.

When corporations have been examined on social media, the focus has been on identifying

ways that corporations can engage meaningfully with public discourse on political and social is-

sues from a public relations and brand management perspective. Scholars have argued for the

potential of corporations to act as "powerful social" and "deeply entrenched" political actors (Hut-

ter, Hoffmann, and Mai (2016) and A. A. King and Lenox (2000), as cited in Saffer, A. Yang, and

Qu (2019)). Over the last thirty years, the concept of "corporate social responsibility" (CSR) has

become increasingly prominent in the public sphere. CSR is defined as "the social responsibil-

ity of a business that encompasses the economic, legal, ethical, and discretionary expectations

that society has of organisations at a given point in time" (Carroll, 1979, p. 500). CSR is com-

monly used by companies to achieve "legitimacy", as well as compensation for the detrimental

elements of their operations (Du and Vieira, 2012). Consumer demand for commercial organi-

sations to commit to pro-social causes has significantly increased in recent years (Kavakli, 2021;

Perry and Towers, 2013; Pigors and Rockenbach, 2016). The companies which have responded

to this have been rewarded by consumers with increased loyalty and trust (M.-K. Cha, Yi, and

Bagozzi, 2016; E. Park, K. J. Kim, and Kwon, 2017; Vo, Xiao, and Ho, 2019; C.-C. Wang, 2018).

For these reasons, many commercial organisations have begun incorporating CSR messages into

their branding and marketing campaigns on social media (Pizzi et al., 2021; Song and Wen, 2020;

Stoeckl, 2014; Suárez-Rico, García-Benau, and Gómez-Villegas, 2019; Vredenburg et al., 2020).
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However, many researchers suggest that CSR can do more than communicate a company’s

commitment to act responsibly. These scholars argue that CSR can (and should) play a role in

supporting activist causes related to a company’s industry. Doing so would "provide true and

transparent information" about how they integrate social and environmental concerns into their

business operations and stakeholder interactions (Podnar, 2008, p. 75). For example, companies

that produce goods for dietary consumption can advocate for more sustainable supply chains and

encourage better consumer choices as part of their CSR campaigns. Kampf (2018) deems these

kinds of information flow critical for bridging CSR to consumer social responsibility (CnSR), de-

fined as "the push–pull dynamic between corporations and consumers with consumers pulling on

corporate financial, environmental, and social responsibility through their purchasing actions" (p.

1). In particular, Kampf suggests that companies can assist the cultivation of CnSR by facilitating

the flow of information to consumers about how to make better consumption choices. A. Zhou

(2019) also proposes that partnerships between corporations and advocacy/activist groups can

expand the audience of the latter, boost their influence, and develop their political power. Other

work corroborates this suggestion empirically with analyses of social media discourses surround-

ing various consumer boycotts showing that these platforms can empower the mobilisation and

organisation of consumer activism (Kang, 2012; Makarem and Jae, 2016).

In contrast, another branch of literature expresses scepticism of the motivations behind the

CSR activities of many corporations, as well as the concept of consumer activism more generally.

Researchers in this space argue that we should consider the ways in which the links between CSR

and consumer activism have become performative and risk perpetuating values which can actu-

ally hinder systemic change for environmental protection (Guthman, 2008; Reese, 2020; Alexandra

E. Sexton, Garnett, and Lorimer, 2022; R. White, 2018). They criticise CSR as empty pandering to

an emerging segment of consumers seeking to make more environmentally-friendly consumption

choices (Clay et al., 2020; Alexandra E. Sexton, 2018; R. White, 2018; Wrenn, 2011). In particular,

it has been argued that companies are failing to provide enough transparency and information

about why conscious consumption is important and details about how CSR pledges are being op-

erationalised within a company’s values, supply chains, and management (Clay et al., 2020; Weele

et al., 2019; Wrenn, 2011). Moreover, others criticise the concept of consumer activism as a neolib-

eral ethic which suggests that consumers have the power to incentivise and regulate more socially

responsible and sustainable industrial practices through their consumption choices (Butcher, 2018;
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Dominick, 2015; Guthman, 2008; Harper, 2010; Twine, 2012; R. White, 2018; Zarling, 2018). These

scholars claim that promoting consumer activism obfuscates government responsibility, at the

national and international level, as well as industrial responsibility to initiate and comply with re-

forms. These arguments will be further unpacked in Chapter 3, but already this brief introduction

demonstrates the need for a critical analysis of commercial engagement within activist discourses

on social media to put these debates into context.

2.3.2 Specific action campaigns

The majority of previous work focuses on general discussions of environmental issues or on

protest events, global conferences, scientific reports, and natural disasters. While these are im-

portant events and the discourses surrounding them can be effective in focusing public attention

and developing public understanding of environmental issues, they are not often anchored to

discussion of specific solutions or mobilisation efforts (beyond participation with specific protest

events). As such, these discourses tend to remain mostly abstract and general, without concrete

action points for households and individuals (Evensen, 2019; Gifford, 2011; Moser, 2016; Patterson

and Wilkins, 1991). Therefore, it is worth considering more action-oriented contexts to understand

a deeper dimension of how social media communication and activism can be used to mobilise col-

lective action.

In other areas of public interest, researchers have examined contexts that are inherently more

action-oriented. For example, when studying political dynamics on social media, it is natural for

researchers to focus on discourses surrounding election campaigns in which stakeholders seek to

influence the public to take a specific action on a specific date in time – that is, voting for a specific

candidate (see Becatti et al. (2019), Bovet and Makse (2019), Bruno, Lambiotte, and Saracco (2022),

Garcia, Galaz, and Daume (2019), Gaumont, Panahi, and Chavalarias (2018), Grčar et al. (2017),

Gruzd and Roy (2014), Tumasjan et al. (2010), and Yasseri and Bright (2016)). Similarly, in the case

of public health advocacy, research tends to centre around campaigns again encouraging people

to take a specific action — usually to seek regular medical consultation -– as soon as possible

(see Ayers et al. (2016), Evans et al. (2015), Fond et al. (2015), and Noar et al. (2015)). However,

in the case of environmental discourses, the tendency amongst researchers has been to focus on

events which, while receiving lots of attention and therefore suggesting themselves as natural case
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studies, are most of the time not tied to specific actions or issues that affect or are immediately

relevant to the general population in the short term.

Therefore, a significant gap in the literature is the identification and study of more action-

oriented activism contexts within environmental discourse on social media. With the exception of

a cluster of studies examining tweets around the campaigns for Earth Hour in 2014-2016 (Fernán-

dez et al., 2015; Fernandez, Piccolo, Maynard, et al., 2016; Fernandez, Piccolo, Alani, et al., 2017),2

I have found no other studies of specific action campaigns in the literature. Examples of relevant

settings include the social media discourses surrounding initiatives to reduce non-essential driv-

ing (World Car Free Day), meat consumption (Veganuary, Meatless Mondays), fast fashion purchases

(Second Hand September), and energy usage (Switch Off Fortnight). These initiatives encourage spe-

cific behavioural changes and are typically accompanied by information about why the changes

are important. In doing so, they can help elucidate systemic issues hindering larger scale reforms.

Thus, these kinds of campaigns are distinct from coverage of scientific reports, international con-

ferences, extreme weather events, and even calls to join marches and protests. The latter, which

can be useful for directing public attention to environmental issues and constitute an important

mode of collective action, are not always focused on building awareness of what individuals can

do in their daily lives to become longer term agents of change.

Because of the more granular and concrete focus of targeted action campaigns, the promi-

nent users, strategies, features, and dynamics observed in these settings are likely to differ from

those that have dominated the literature thus far. Therefore, they warrant more careful inspection.

Moreover, they can also reveal streams of push-back that are not likely to emerge in more general

discussions, and which the literature has not yet done enough to characterise (Pearce, Niederer,

et al., 2019). It is possible that specific campaigns have received less attention from scholars be-

cause they may be perceived as less likely to yield generalisable insights due to their focus on

more specialised issues and potentially narrower audiences. However, as the study presented in

Chapter 3 reveals, examining these contexts can yield insight into how elements of environmen-

tal issues relate to complex political, social, and cultural dynamics in ways that studies of more

generic contexts may not.

2Earth Hour is a worldwide movement organised by the World Wildlife Fund held annually to encourage businesses
and households to turn off non-essential electric lights for one hour.
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2.3.3 Connecting environmental psychology, linguistics, and audience engagement

While several studies of framing and sentiment in environmental discourses are common in the

literature, there are no studies examining the links between environmental psychology, linguistic

elements of activism on social media, and audience engagement.

Environmental psychology provides a rich literature on the ways in which our perceptions

and actions regarding environmental issues can be influenced by the information we intake about

them, as well as how this information is framed with respect to various psycholinguistic features.

This literature, and the tensions within it, will be more deeply introduced in Chapter 4, but I offer

a few examples here to illustrate.

Previous studies of environmental discourses on social media reveal a bias towards the preva-

lence of negative emotion in general (Barrios-O’Neill, 2021; Dahal, Kumar, and Z. Li, 2019; De-

Lara, Erviti, and León, 2022; Loureiro and Alló, 2020; Sanford et al., 2021; Tyagi, Uyheng, and

Carley, 2020), but they have not examined how activists in particular frame their communications

using emotion or other linguistic features, nor how these features may then impact audience en-

gagement. While Fernández et al. (2015) carry out regression analyses to determine how emotion

relates to retweet engagement in the 2014 Earth Hour campaign, they do so within the general dis-

course setting without focusing on the role of key stakeholders in setting the agenda and/or tone

of the discussion. Moreover, a significant limitation of studying social media data alone is its in-

ability to reveal how individuals internalise the information they encounter or engage with on the

platforms. No studies have endeavoured to investigate the impacts of different (psycholinguistic

or topical) framings of activist communication via social media on offline behaviour.

In other contexts, the study of social media content through the lens of psycholinguistics has

yielded important insights. For example, Tumasjan et al. (2010) examined the psycholinguistic

features of tweets posted by German politicians in the lead up to the parliamentary elections of

2009. Their results reveal strong patterns of association between feature use in the tweets and the

positions of each politician, therefore indicating that the content of the politicians’ Twitter posts

"plausibly reflect[ed] the offline political landscape" at the time (p. 178). On a more general scale,

Sterling, Jost, and Bonneau (2020) examined the linguistic trends in Twitter posts of 25k users.

Drawing on theories of political psychology, they developed twenty-seven hypotheses to explain

how the linguistic style of users might vary by political orientation. Their results confirm twenty-

three of them, demonstrating how social media data can manifest theoretically-salient features of
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political psychology. Tay (2021) compared temporal trends in psycholinguistic content of articles

published by three major newspapers, each aligned with a different political position, during the

Hong Kong protests of 2019. Doing so enabled the author to identify how linguistic variables in

neighbouring time periods interrelate and how their use in protest discourse manifested offline

social realities.

Beyond politics, Dyer and Kolic (2020) found evidence of a psychological numbing effect in

Twitter discourse by relating patterns of certain psycholinguistic features in the early months of

the COVID-19 pandemic to daily trends in case and death rates. And finally, as introduced in

the first section of this chapter, Suitner et al. (2022) applied psycholinguistic analysis to samples

of Twitter posts mentioning the Fridays For Future (FFF) movement, characterising the trend with

which the discourse around FFF protests has changed to include more agentic and affiliative lan-

guage over time.

Still, one rarely finds studies linking use of these features on social media with offline engage-

ment and/or behaviour. This is likely because such investigations are more costly and logistically

difficult to carry out relative to social media analyses. Nonetheless, the psycholinguistic framing

of activist communication has clear implications for the success of these stakeholders in engaging

and mobilising their audiences. It is therefore an important area of research to pursue. As such,

the study presented in Chapter 4 examines the psycholinguistic features of activist posts on Twit-

ter over a five-year period and the relation between these features and retweet engagement. Then,

the experiment presented in Chapter 5 tests how framing social media content with these features

impacts reported action intent.

2.3.4 Comparing representations of environmental issues on social and mainstream

media

Finally, the literature contains no studies comparing the narratives and sentiments of social me-

dia opinion leaders with how the same environmental issues are represented in mainstream media

venues. This comparison is important not only because of the ways in which the two media arenas

contribute to our understanding and engagement with environmental issues, but also because of

how they differ in terms of the populations they serve (Andersen et al., 2020; N. Newman, 2021; N.

Newman et al., 2022; Shearer and Mitchell, 2021), the stakeholders to whom they give voice (Bou-

lianne, Lalancette, and Ilkiw, 2020; Carvalho, 2010; Gurwitt and Timmons, 2015; Gurwitt, Malkki,
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and Mitra, 2017; J. Smith et al., 2001), as well as with respect to the forces and incentive structures

governing their communication objectives (Kunelius and Eide, 2012). It is therefore important to

monitor how the two arenas may diverge in terms of their responses to critical awareness-raising

events because of the implications these divergences may have for building cohesive narratives

pertaining to environmental action.

The analysis in Chen et al. (2022) gives us a general idea of how social media discourses and

mainstream news differ in representations of issues related to climate change. However, it does

so over a long time range without focusing on specific stakeholders or events. While limited

in terms of temporal scope, we can generate deeper insight into the communicative strategies (as

well as the motivations which may underlie them) of stakeholders in the two arenas by comparing

responses to a single event. By doing so, we are able to put our observations about the content

of the communication into precise context and therefore develop more detailed discussions about

their implications.

O’Neill, H. Williams, et al. (2015) almost fulfilled this in their analysis of media coverage in

the US and UK pertaining to the publication of the IPCC’s Fifth Assessment Report completed

in 2014. To do so, they mapped the dominant frames in a sample of mainstream news articles

from the most popular outlets in the two countries as well as a selection of tweets from prominent

users. The authors found that articles in their news media sample focused mostly on political

and/or ideological struggles regarding how to address environmental issues raised by the report,

while the Twitter sample was dominated by emphasis on the validity of the science underlying it.

While this study is one of the first to bring analyses of the two media arenas together, the authors

did not devote much time to developing the comparison or discussing the implications of the

differences between them.

Other papers which have brought elements of mainstream and social media discourses to-

gether include G. King, Schneer, and A. White (2017)’s and Su and Borah (2019)’s analyses on

how the two contribute to agenda-setting. These papers demonstrate how the two arenas interact

but neither includes a comparative element nor considers the implications of any similarities or

divergences found between them.
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Besides these examples, I have found no other literature pertaining to environmental dis-

courses in which mainstream media and social media are treated as distinct and potentially com-

peting sources of information and influence. Therefore, using Bourdieu’s field theory as a theoret-

ical framework, Chapter 6 opens this line of inquiry by comparing how prominent public figures

and organisations on Instagram and Facebook represented the outcomes of the COP26 conference

in November 2021 with how the conference was covered by popular mainstream news media out-

lets in Australia, India, the UK, and the US. I also compare the similarities and differences among

the various stakeholders present in the social media sample, which includes activists, activist

groups, politicians, celebrities, government agencies, international organisations, NGOs, as well

as the accounts representing several news outlets. Doing so provides the first detailed compar-

ative analysis of how different stakeholders operating in separate but intersecting media arenas

frame pivotal events within the pro-environmental movement.

2.4 Conclusion

In this chapter, I have presented the literatures which motivate and inform the empirical work

of this thesis. Moreover, I identified the gaps in this interdisciplinary mosaic of studies that the

next four chapters collectively address. To summarise once more, these gaps include studies of

corporate engagement with the pro-environmental movement on social media, targeted action

campaigns, the relation between the psycholinguistics of activist messaging on social media and

audience engagement on- and offline, and comparisons of environmental discourses within social

media platforms and mainstream news media. As mentioned at the beginning of the chapter, this

review is meant to give the reader the requisite context in order to understand where the case

studies make their contributions. However, each of the case studies are further contextualised

within their respective literatures to more rigorously scope and define these contributions in turn.

The structure of this chapter reflects the sequence of the case studies. As such, the next chapter

targets the first two gaps, namely corporate engagement within the context of a targeted action

campaign: Veganuary 2019.
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Chapter 3

Veganuary and the vegan sausage (t)rolls:

Conflict and commercial engagement in

online climate-diet discourse

This chapter has been extended from the manuscript published by Nature Humanities and Social Sciences

Communications on 19 December 2022. DOI: 10.1057/s41599-022-01464-2.

Abstract

Social media platforms have become critical venues for a wide spectrum of influence campaigns,

from activism to advertising. Sometimes these two ends overlap and it remains unknown how the

latter might impact the former. Situated within contemporary scholarship on vegan activism, this

chapter examines corporate involvement with the Veganuary 2019 campaign on Twitter, as well

as the antagonistic backlash it received. The results show that activists and commercial entities in

the discourse engage mostly separate audiences, suggesting that commercial campaigns do little

to drive interactions with Veganuary activism. They also reveal strong threads of antagonism

reflecting the "culture wars” surrounding discussions of veganism and climate-diet science. These

findings inform the field’s understanding of the challenges facing climate-diet discourses on social

media and motivate further research into the role of commercial agents in online activism.
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3.1 Introduction

As described in Chapter 2, the literature on social media environmental communication is low

on both investigations of corporations as stakeholders in environmental discourses and as well as

specific action campaigns. The work presented in the first empirical chapter of this thesis simul-

taneously addresses these gaps in an analysis of the 2019 Veganuary campaign on Twitter.

Veganuary is a UK-based charity that runs a month-long campaign each year in January to

encourage people to go vegan. It is "the largest coordinated global exercise in vegan outreach"

(Percival, 2022, p. 199). The yearly campaigns form a key part of the organisation’s mission to

"end animal farming, protect the planet and improve human health” (Veganuary, 2022b, p. 3).

As science confirming the relative impact of plant- versus meat-based diets on climate change

becomes more well-known (Godfray, Aveyard, et al., 2018; IPCC, 2019; Poore and Nemecek, 2018;

Willett et al., 2019), discourse on the link between climate change and diet choice, hereafter termed

climate-diet discourse, on social media has grown and Veganuary has become an important venue

for environmental activism (Percival, 2022, p. 117).

Much of the outreach conducted during the Veganuary campaign occurs on social media plat-

forms, especially Twitter. This outreach is spearheaded by users/accounts associated with the

Veganuary organisation, as well as independent activists and activist groups. Moreover, due to

the focus of the campaign on influencing dietary consumption choices, corporations with vegan

products also engage with the discourse to advertise their products and signal to consumers their

engagement with the campaign. Indeed, a big focus of the Veganuary organisation’s general op-

erations includes working with businesses to expand their vegan options and to "capitalise on

the audience” it creates (Veganuary, 2022b, p. 3). Therefore, the interests/agendas of activist and

commercial stakeholders collide in the yearly Veganuary campaign discourse on social media.

However, as noted in Chapter 2, there is significant tension between different streams of schol-

arship regarding commercial engagement with activist discourses, particularly on social media.

For example, many scholars from the fields of public relations and brand management view cor-

porate engagement with activism as having significant potential to effectively raise awareness

and rally support to the underlying cause (A. Yang and Saffer, 2019). The potential of corpora-

tions to do so stems from the observation that the advertisements we are exposed to influence our

consumer behaviour (Caraher and Landon, 2006; Manning, 2013). Scholars in this literature also

emphasise the duty that corporations have to act in prosocial ways, reinforcing moral norms of
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corporate social responsibility (Saffer, A. Yang, and Qu, 2019; A. Zhou, 2019). Yet, scholars in other

fields, specifically those related to diet choice and veganism, stress that enthusiasm for corporate

engagement with activist causes should be tempered with evaluations of what substance lies be-

hind this outreach (Clay et al., 2020; Guthman, 2008; Reese, 2020; Alexandra E Sexton, Garnett,

and Lorimer, 2019; R. White, 2018; Wrenn, 2011). These scholars fear that if corporate engagement

is insincere, it could dilute genuine public interest and engagement with activist groups. Indeed,

researchers have found instances in which companies have marketed specific products as aligning

with certain pro-social values while still maintaining operational practices which contradict them

(Alexandra E Sexton, Garnett, and Lorimer, 2019). This hypocrisy is not received well by the pub-

lic and fuels streams of antagonism against activist campaigns (Garcia, Galaz, and Daume, 2019;

Sanford et al., 2021).

As will be further discussed in the next section, vegan activism has become heavily commer-

cialised. At the same time, it has become inextricably linked with environmental activism. Thus,

it is a prime context to study commercial engagement with an activist discourse related to envi-

ronmental issues. Moreover, because the campaign is focused on specific consumption behaviour,

it qualifies as more targeted than the majority of discourse contexts currently examined in the

environmental communications literature.

The 2019 Veganuary campaign is of particular interest due to a controversy which erupted in

the beginning of the month and subsequently dictated much of the trajectory of the discourse.

On 2 Jan 2019, UK fast-food giant Greggs announced the launch of a new vegan version of their

traditional sausage roll on the social media platform Twitter. The vegan sausage roll had been

specially made by Greggs to coincide with Veganuary. The popular, right-wing TV presenter Piers

Morgan responded to the launch with a string of disdainful tweets. The savvy marketing team at

Greggs promptly responded, seeking to make the best of Morgan’s tirade (see Fig 3.1. A few days

later, Morgan ate a vegan sausage roll live on Good Morning Britain, promptly spat it out, labelled it

disgusting, and returned to Twitter to further lambast Greggs. Discussion subsequently escalated,

going viral to draw in a large, diverse and often antagonistic range of social media users who

debated the ethics and politics of vegans, veganism, climate change, and corporate involvement

in food politics. Despite Morgan’s counter-campaign, the release of the vegan sausage roll boosted

Greggs’ sales by 58% in the first half of 2019 (Starostinetskaya, 2019).
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FIGURE 3.1: Initial tweet exchange between Piers Morgan and Greggs. A screenshot,
taken by the authors, of the post in which Greggs announced the launch of the vegan

sausage roll with Morgan’s initial reply and Greggs’ counter below.

Furthermore, a report examining the negative consequences of the global food system’s re-

liance on meat and the benefits of plant-based diets was published by the EAT-Lancet commission

on 2 Jan 2019 (Willett et al., 2019). The EAT-Lancet commission is an initiative focused on nutrition

combining the non-profit startup EAT with The Lancet group of medical journals. The commission

comprised nineteen commissioners and eighteen co-authors representing sixteen countries in a di-

verse range of disciplines, including health, agriculture, political science, and sustainability. The

report explicitly advocated the reduction of meat consumption as a way of improving nutrition

and reducing carbon emissions. The composition of the commissioners, perceived by many on

social media as liberal elites, in combination with the forthright recommendation to consume less

meat, precipitated significant backlash and antagonism. Likely due to the timing of the report’s

publication, many users also mentioned the Veganuary campaign in their criticisms of the report.

It therefore contributed significantly to the antagonistic tenor of the Veganuary 2019 discourse.

Thus, this chapter takes the 2019 Veganuary campaign and the Greggs Vegan Sausage Roll

(GVSR) incident as illustrative of three important dimensions of contemporary food and cultural

politics related to environmental activism as they play out on social media. The first is the growing

corporate involvement in social media activism, in which prominent brands seek to align them-

selves with good causes in the interests of brand enhancement and driving sales. The second is

the antagonistic backlash to this involvement from both the political left and the political right

https://eatforum.org/about/
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that manifest in what have become known as online "culture wars". And the third is the contro-

versy erupting from campaigns targeting the reform of dietary choices towards environmentally-

friendly trajectories. This chapter uses network and content analysis to provide an in-depth inves-

tigation of the online community and the social media discourse associated with Veganuary 2019,

focusing in particular on the GVSR in order to address two broad aims: i) to examine the character

and the effectiveness of corporate involvement in veganism and; ii) to describe and explain the

content and sentiment of the vegan culture wars.

In so doing this chapter offers an analysis of the users, narratives, and communities of the

2019 Veganuary discourse, contextualised within literature examining contemporary veganism

and controversy in climate-diet discourses. While previous studies have begun to examine discus-

sions of veganism on social media and in mainstream media (Cole and Morgan, 2011; Goodman

and Jaworska, 2020; Morris, 2018), this work offer the first examination of the structural impli-

cations of commercial engagement with veganism and climate-diet discourse and an evaluation

of its potential to serve as a bridge between commercial audiences and activism. The findings

inform current discussions regarding the state of climate-diet discourses on social media and fix

a spotlight on the role of corporations in online activism. I identify powerful streams of politi-

cised antagonism to vegan activism, often fuelled by observations of commercial engagement,

and examine the ways in which social and political tensions co-opted the discourse. I show how

veganism has become exemplary of the hot topics that serve as performative flashpoints for the

online expression of entrenched and antagonistic opinions, splitting those on the left and the right

of the political spectrum.

The chapter is organised as follows: In the next section, I introduce the literature pertaining to

how veganism and vegan activism has been "mainstreamed”, partially as a consequence of corpo-

rate engagement, as well as the debates around it that have been born as a result. In this section,

I also discuss the findings of previous studies on social media discourses at the intersection of en-

vironmental activism and veganism. Then, I describe the data and methods used for the analysis,

including a discussion of the work’s limitations. Next follows a presentation of the results and a

discussion of their implications. I conclude with a summarisation of the work and the avenues it

opens for future research.
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3.2 Background Literature

Veganism has been popularised in Western contexts in recent years as an effective measure for

reducing environmental harm, especially by tackling the carbon emissions and land use changes

associated with livestock agriculture and meat- and dairy-based diets (Godfray, Aveyard, et al.,

2018; IPCC, 2019; Poore and Nemecek, 2018; Willett et al., 2019). There is low but growing public

awareness about the implications of consumption and dietary choices on the environment (Kris-

tiansen, Painter, and Shea, 2020; Neff, Chan, and K. C. Smith, 2009; Pendergrast, 2016) and more

consumers are seeking vegan alternatives, if not fully vegan lifestyles (Shoup, 2019). Some ar-

gue that veganism has become "cool”, appealing to younger, urban, and wealthier demographics

(Doyle, 2016; Jallinoja, Vinnari, and Niva, 2018; S. Nguyen, 2017). This mainstreaming of veg-

anism has created new ways of understanding it "as a tripartite practice of health, animals, and

the environment,” in comparison with earlier conceptions of the movement as radical or extreme

(Oliver, 2021, p. 209). It has also presented economic opportunities for corporations seeking to

capitalise on this new consumer segment, fuelling innovation and growth in sales of novel "plant-

based" meat and dairy alternatives (Santo et al., 2020). Companies in this sector often present these

products as animal-saving, environment-healing, and social justice-promoting options (Weele et

al., 2019).

This shift has been driven by, and now empowers, online activist movements such as Veg-

anuary who use social media campaigns to spread awareness and to encourage people to try

veganism. Since it launched in 2014, a central aim of Veganuary has been to collaborate with cor-

porations to "make plant-based foods more visible, tasty and accessible to the population”, see-

ing this as an important means of "break[ing] down mind barriers to vegan eating” (Veganuary,

2022b). This framing encourages flexible and accessible "middle-ground" solutions over strict ad-

herence to stringent dietary regimes (Jallinoja, Vinnari, and Niva, 2018). Both on social media and

on the organisation’s official website, Veganuary advocates use terms such as "plant-based" and

"flexitarian" as part of a strategy to make the vegan lifestyle seem more approachable and less

extreme, to the benefit of corporations wanting to expand their businesses and to activists hoping

to encourage hesitant meat consumers to consider alternatives (Veganuary, 2022a).

This emerging model of mainstream, corporate or "Big Veganism" has been criticised on sev-

eral fronts (Alexandra E. Sexton, Garnett, and Lorimer, 2022). First by "traditional" vegan activists

and other advocates of alternative food networks, who are generally on the political left. While
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some vegan activists (such as those at the People for the Ethical Treatment for Animals) are happy

with a reduction in meat consumption by whatever political and economic means (Dutkiewicz

and Dickstein, 2021), traditional vegan critics suggest that merely promoting and selling vegan

products is not enough. They argue that more must be done to educate consumers about the

problems with meat and dairy and to change the status quo. They suggest that Big Veganism is

ineffective or worse, sheer capitalist opportunism (Guthman, 2008; Reese, 2020; R. White, 2018)

and caution that it will lull consumers into a false sense of righteousness, preventing critical eval-

uation and widespread change (Wrenn, 2011).

Anarchist vegan scholar Richard White (2018) explains how the older model of veganism was

"never just about food choices but is rather a radical activist praxis (in both theory and action)

of a manifest desire to act in a way that prefigures an interspecies politics of justice and total lib-

eration” (R. White, 2018, p. 5). He sees recent Big Veganism as completely divorced from these

principles, and therefore diluting the collective understanding of what it means to be vegan. Gi-

raud (2021) summarises the concerns of many vegan scholars and activists that the popularisation

of vegan foods leads to the loss of "the more radical dimensions of veganism that characterised

its origins” in favour of veganism as purely a dietary choice, without the "holistic understanding

of vegan practice that questions human-animal relations more broadly and their connection with

other forms of oppression” (Giraud, 2021, p. 8).

These critics argue that Big Veganism offers a "palatable disruption" (Clay et al., 2020); a change

to the food system that does not actually disrupt its underlying values and power dynamics.

As such it exemplifies the neoliberal political orthodoxy in which consumer choices are framed

as the key lever to regulate harmful corporate activity. Food justice advocates argue that the

growing industry of meat-free, plant-based alternatives merely secures the political economy of

the mainstream corporate food system that was once the target of vegan critique (Butcher, 2018;

Dominick, 2015; Guthman, 2008; Harper, 2010; Twine, 2012; R. White, 2018; Zarling, 2018). These

criticisms contrast with the optimism of the public relations and brand management literature

regarding CSR initiative and have been extensively covered in academic literature (see Giraud

(2021); Santo et al. (2020); Alexandra E. Sexton, Garnett, and Lorimer (2022) for comprehensive

reviews).

The rise of Big Veganism has also been criticised by some representatives of the mainstream

meat and dairy industries, as well as by a heterogeneous collection of pro-meat and anti-environmentalist
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voices on the political right. Some of these argue that livestock can and should play a vital role

in sustainable landscape management, and that meat and dairy are a necessary part of a healthy

diet. They promote either a "less and better" model of "regenerative agriculture" that would sup-

port small-scale traditional farming and shift towards high quality and low intensity production

(Fairlie, 2010; Giller et al., 2021; Percival, 2022). Or they advocate for a "more, but greener" model

of sustainable intensification involving the scaling up of production to increase yields, and the fur-

ther application of biotechnology for mitigating emissions and the harms associated with land use

change (Godfray and Garnett, 2014)). Both approaches make strong appeals to a pastoral ideal of

livestock production as a traditional and significant part of European and American culture (Mon-

biot, 2022). For overview of these arguments and the debates they provoke see Cusworth et al.

(2022) and McGregor and Houston (2018).

Existing work has shown how online discussion and antagonism towards the merits of veg-

anism peaks in response to the publication of high profile reports. For example, the EAT-Lancet

report precipitated an intense and discordant debate and led to the emergence of the hashtag

#yes2meat, which became a focal point for the pro-meat discourse (Garcia, Galaz, and Daume,

2019). Similarly, in August 2019 the Intergovernmental Panel on Climate Change reported on the

detrimental environmental impact of the livestock industry (IPCC, 2019). Although the report

made no explicit recommendation for diet change, the ensuing discourse on Twitter was heavily

polarised and contained high levels of toxicity, i.e., disrespectful, rude, or otherwise unreasonable

comments (Sanford et al., 2021).

Moreover, Olausson (2018) and Olausson (2019) find significant polarisation in discussions

pertaining to meat versus vegan diets and the science advocating the latter as climate action

among Swedish Facebook users. Specifically, the author shows participants "antagonistic" to ve-

ganism and other plant-based diets in these discourses take issue with the threat that veganism

poses to farmers and others who depend on the livestock industry, along with the criticism of

the industry (i.e., their way of life) that they perceive to be levied by vegan activists. Users also

demonstrate distrust in the media and information they receive about climate change issues, a

sense that is potentially heightened by the threat they perceive to their status quo.

This work demonstrate the polarisation and conflict in climate-diet discourses, specifically

those related to the science underlying the link between the meat industry and climate change and

advocacy for plant-based diets. They also show that the polarisation found in these discourses is
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not always driven unilaterally by denial of the science linking climate change and the livestock

industry. Instead, it also derives from perceptions of unfairness, hypocrisy, and frustration with

the insinuation that the general public should make sacrifices while corporations and the wealthy

continue as usual. As we will see, the Veganuary 2019 discourse was no exception and the results

evidence several shades of antagonism, therefore contributing further evidence of the importance

of understanding where these sentiments come from and how to deconstruct them.

The polarisation found in these studies, along with analyses of other contentious discourses,

reflect the increasingly concerning tendency towards the formation and expansion of "echo cham-

bers" and "epistemic bubbles" around these issues on social media platforms. Jamieson and Capella

refer to echo chambers as “bounded, enclosed media space[s] that [have] the potential to both

magnify the messages delivered within it and insulate them from rebuttal” (2008, p. 76). They are

spaces in which other relevant voices have been actively excluded and where users often learn to

distrust outside sources (C. T. Nguyen, 2020). Given the way most social media platforms run on

algorithms designed to show you what you are most likely to enjoy – based on inferences from

your previous interests – echo chambers become nearly unavoidable. They fuel the spread of

online culture wars and take earlier fears of selective exposure and media bias in the pre-digital

age to whole new levels (Törnberg, 2022). While previous research in the climate-diet space has

explored polarisation and the formation of echo chambers, the literature lacks an analysis of this

phenomenon in contexts in which activists together with commercial entities target individual

consumption choices, such as with Veganuary.

A note on terminology

There is strong debate amongst scholars on how researchers should define veganism, from those

favouring a simple practice-only definition (Dutkiewicz and Dickstein, 2021) to others advocating

a more holistic praxis-based conception (R. White, 2018). Without wanting to oversimplify the

concept, this chapter adopts a definition of veganism which best resembles what the Veganuary

organisation advocates: the practice of abstaining from animal-based products for the purposes

of protecting animals, the environment, and improving one’s health. Throughout the chapter, the

terms "vegan activism" or "vegan activists" are used to refer to anyone advocating for veganism

within the Veganuary context. I do not intend to generalise beyond the movement as the full scope

of vegan activism covers a highly complex tapestry of beliefs, motivations, and practices.
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3.3 Research Design

3.3.1 Overview

The objective of this chapter is to examine the character and effectiveness of corporate involvement

in Veganuary 2019, as well as to describe and explain the content and the sentiment of the culture

wars it sparked. To deliver on these aims, a network approach is used to identify the structures of

influence and audience interaction in the discussion of Veganuary 2019 on Twitter.

Thinking with networks offers an established way of understanding the social world, and a

helpful spatial metaphor for theorising the place and role of social media in contemporary soci-

ety. Computational network analysis builds on rich literatures in sociology which underscore the

importance of social ties in influencing opinions, intentions, and behaviour, beginning in earnest

with Granovetter (1973), and further literatures which trace the ways in which social structures

are materialised and performed through digital media (Castells, 2009; Taffel, 2019). As noted by

Yuan (2013), "network analysis provides a robust empirical approach to social structure as net-

work ties. It turns merely metaphorical understanding of social embeddedness into a precise tool

for investigating patterned relationships among actors in social networks” (p. 667).

In this chapter, I focus on the network of interactions comprising a specific discourse on Twit-

ter. This includes any and all messages posted or exchanged between users pertaining to Vegan-

uary on Twitter in January 2019, as detected using the search terms specified below. I chose to

work with Twitter because it was the main platform used by the Veganuary organisation for the

2019 campaign. I am interested in how the practices described and contested on social media en-

act forms of food system governmentality with real world consequences for what people eat and

what people associate with acts of eating (Alexandra E. Sexton, 2018).

The Veganuary discourse on Twitter is examined as a potential space for not only encouraging

vegan consumption habits but also as an example of what Stolle and Micheletti (2013) refer to as

discursive political consumerism — using communication and deliberation to change how people

view consumption and how corporations assess social responsibility (p. 171). Messages posted

on Twitter by the Veganuary organisation are considered as representing a snapshot of the organ-

isation’s attempts to inform, educate, and engage their public about why veganism is important.

At the same time, Twitter users engaged with this content and its supporters, along with the
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content posted by commercial entities, via the action of sharing select content to their own pro-

files (known as a "retweet").1 These interactions spread the shared information to new audiences,

thereby constructing a discursive environment pertaining to Veganuary which can be represented

as a network. The focus of the analysis in this chapter on activist versus corporate communication

on a social network also directly responds to the call made by A. Yang and Saffer (2019) to use

network science and theory to "examine how digital networks of activists form online and how

such networks interact with other social actors... [and] the connection between polarising ideas

and discourses" (p. 6).

3.3.2 Data

The data was originally collected by Dr Bharath Ganesh, who was then working as a postdoctoral

fellow at the OII. The sample was collected using Twitter’s search API, as it functioned in 2019.

At that time, the API took search queries, i.e., keywords, and returned a random sample of 1% of

all tweets within the last seven days matching those keywords. The dataset was built by querying

the API with the keywords vegan, veganuary, and veganuary2019 four times during the month

of January 2019.2 A random sample of tweets containing one of any of the search terms were

returned. These terms were used because they were identified as the key hashtags used by the

official Veganuary account in their posts. The results of each query were combined and duplicates

removed. The final dataset contains over 460k tweets. As Veganuary is a UK-based organisation,

the majority of tweets are written in English and are from UK users, but there are also tweets from

the US, Australia, New Zealand, Canada, Turkey, Sweden, Italy, Germany, France, and Japan.

The data collection and ensuing methodological pipeline were approved by the University

of Oxford’s Social Sciences and Humanities Interdivisional Research Ethics Committee (see Ap-

pendix B for the full approved CUREC application), but I would like to highlight a few key con-

siderations. While Twitter only allows collection of tweets from public profiles, none of these

users explicitly consented to having their tweets analysed for the specific academic research pur-

pose of this paper. Instead, the users agree to Twitter’s general terms and conditions when they

1Further treatment of retweets and a comparison with other forms of user interactions afforded by Twitter is pro-
vided later in this section.

2It is important to note that the dataset only covers 1-28 January and excludes 29-31 January. At the time of analysis,
it was not possible to retrieve tweets from the missing period so I acknowledge the absence of these days as a limitation
of the dataset.
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join the platform, and these include any academic research purpose the platform deems fit to per-

mit. While this mode of granting permission has been construed as potentially "paternalistic" and

therefore unethical (Benzon, 2019), it is standard practice for researchers to protect the anonymity

of users in the Twitter samples they collect, with the exception of public figures and organisa-

tional accounts, following the framework set out by M. Williams, Burnap, and Sloan (2017). This

includes refraining from publishing the names and direct tweet quotations of individual accounts.

In this work, I adhere to these rules and only directly name and/or quote public figures, corpo-

rations, and organisations. Moreover, in the results section, I include examples of tweets from

individual accounts which have been paraphrased so that they may not be searched and identi-

fied.

3.3.3 Method

Identifying discourse structure

To identify the dominant interactions and communities in the Veganuary discourse a retweet net-

work is used. I choose to work with retweets because researchers have determined that of the

modes of interaction on Twitter, including likes, mentions, followers, and retweets, the latter are

the most reliable signal of influence spread. The following paragraphs lay out the previous re-

search which has led to this conclusion.

The follower network consists of unidirectional edges defined between individuals if one of

them follows the other. A mention on Twitter occurs when one user includes the username of

another user in their tweet or retweet. Each bears its own implications of a user’s influence over

others. For example, users with many followers may not necessarily carry the same potential

influence as those who are mentioned or retweeted more frequently (M. Cha et al., 2010; Kwak

et al., 2010). Moreover, Twitter’s algorithm routinely pushes posts from outside a user’s follower

network. So if one were to rely on follower networks, one would miss out on interactions resulting

from these cases. Likes can also constitute a form of influence, as they indicate appreciation and

signal agreement with the content conveyed in the tweet (Lipsman et al., 2012). However, it is not

possible to see who has liked a given post at scale, and therefore it is not possible to construct a

network of users based on this mode of interaction.

Many researchers have worked to determine which interaction provides the best indication of

influence across the population of Twitter users. Most of this research uses the Merriam-Webster
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dictionary’s definition of influence: "the power or capacity of causing an effect in indirect or in-

tangible ways." As M. Cha et al. (2010) admit, there is no concrete way to measure or define the

force of influence on social media, despite the many sociological theories on the topic. Instead,

researchers of social media networks have accepted the practice of representing influence by the

interactions between users as they discuss and share information.

In the early days of research on Twitter, scholars were tempted to believe that the more follow-

ers a user had, the larger their audience base, and therefore the more influence they could yield.

Kwak et al. (2010) first set out to challenge this idea by comparing the impact of the number of

followers, retweets, and mentions a user has on their potential to lead others to engage with a

certain act and drive information spread. They found that the number of followers, or in-degree,

provides a poor reflection of influence, mostly due to the fact that a user’s followers does not

reliably represent the full scope of the other users who might interact with them. Instead, there

results suggest that the number of retweets, due to the function retweets serve to facilitate infor-

mation diffusion to different audiences (boyd, Golder, and Lotan, 2010), to be a better indication

of a user’s potential ability to engage others and mobilise action. The authors also found that men-

tions correlate with retweets but they often do not bear the same intent nor information content

as retweets, i.e., mentions are mostly meant to engage others in conversation instead of spreading

information. They are therefore considered to have lower influence potential. M. Cha et al. (2010)

carried out similar analyses and arrived at the same conclusion.

Relatedly, Teng et al. (2016) applied the formulation of collective influence presented in Mo-

rone and Makse (2015) to Twitter networks. Generally, they found that nodes with high collective

influence are those who are responsible for the most diffusion of interactions across the network

by virtue of their proximity to other nodes with many neighbours, or potential audience size.

When applying this concept to Twitter, Teng et al. (2016) found that operationalising influence as

retweets produces the best identification of users with the top diffusion scope and out-of-network

audience reach over follower-count based metrics.

In the end, researchers have arrived at the consensus that retweets are the most reliable and

straightforward indication of a user’s influence over others. As described by Kwak et al. (2010),

"Retweeting in a social network can serve as a powerful tool to reinforce a message [...] Individual [Twitter]

users have the power to dictate which information is important and should spread by the form of retweet,

which collectively determines the importance of the original tweet. In a way we are witnessing the emergence
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of collective intelligence [via the retweet mechanism]" (p. 598).3

As such, retweets have become the standard approach to measuring influence on Twitter.

Further studies suggest that beyond influence, retweet interactions can be indicative of ground

truth alliances and opinion trends offline (Becatti et al., 2019; Cherepnalkoski and Mozetic, 2015;

Cherepnalkoski and Mozetič, 2016; Grčar et al., 2017; Laflin et al., 2013; Mastroeni, Naldi, and

Vellucci, 2020; Tumasjan et al., 2010). Furthermore, retweets do not only signify influence but also

membership to a specific audience. The act of retweeting another user is explicit evidence of the

consumption of that user’s content. It may not always mean endorsement or support, but it does

indicate that the retweeting user is part of the original user’s larger audience of content consumers

on the platform.

As a result of this consensus in the literature, I am confident that the reliance on retweets in

the present study builds on a well-established foundation of previous work in which retweets are

presented as the key influence metric on Twitter. This approach enables the identification of how

the discourse environment was shaped by the activity of key stakeholders (Veganuary activists

and commercial entities), specifically how these users influence their audiences, and how this ac-

tivity builds links between commercial audiences and Veganuary activists. This type of influence

on Twitter is distinct from the object of other kinds of influence analyses, e.g., Goodman and Ja-

worska (2020), which compares the "influence stature" of key influencers based on the size of their

digital audience. Instead, the approach of this chapter is inspired by the work of Becatti et al.

(2019), who used the retweet network to extract the community structure of the target discourse,

i.e., groups of users who engage with each other more than those outside their group, and there-

after signals of influence spread within it. With careful annotation, the retweet network allows us

to characterise the identities and narratives of each community, as well as any conflict or contro-

versy between them. The community structure then provides the input needed to determine how

the audiences of the communities overlap.

There are many different ways to construct a retweet network. Some researchers use directed

networks with edges weighted by the number of times one user retweets another (Cherepnalkoski

and Mozetič, 2016), some with unweighted edges (Grčar et al., 2017), while others use undirected

3Beyond these arguments, there is also the need to address the diversity in motivations for why people retweet and
what it means for deriving conclusions from analyses based on retweet measures. I save a discussion of this for the
next chapter, where the retweet count of environmental activists tweets will be used as a measure of audience support
and engagement. Here, the retweet is used as a structural link, connecting two users in the discourse thereby affecting
the way information flows across it. For this reason, retweet motivation is less of a concern as I am most interested in
whether or not it happened, not what it might imply about the retweeting user.
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weighted edges (Evkoski et al., 2020). In this work, the latter is used and the retweet network is

defined by connecting user A to user B if user A has retweeted a tweet originally posted by user

B. This connection, or edge, is weighted by the number of times user A retweeted user B and is

undirected. In the case that users A and B retweet each other, the edges are summed.

By using undirected edges, I neglect the ways in which the status of users might affect their

retweet count and instead focus on detecting potentially shared interests. Such undirected retweet

networks have proven useful for identifying communities of users who share common views

(Evkoski et al., 2020), which is the primary focus of this work. Undirected networks are less useful

for providing additional measures of individual influence beyond retweet count, which rely on in-

and out-degree ratios. As such measurements are not necessary for the present research agenda,

the undirected network is more appropriate.

Moreover, I exclude the first-level network leaves, i.e., the users in the network that only con-

nect to one other user. These users interact just once with the discourse and as such this one-off en-

gagement is not viewed as significantly active or impactful, therefore removing them helps more

meaningful interactions to stand out (Mastroeni, Naldi, and Vellucci, 2020). The resulting network

yields an overview of who retweeted whom within the sample, and with what frequency. As I am

interested in identifying the community structure of the network, a community detection anal-

ysis using the Louvain algorithm is implemented (Blondel et al., 2008). This algorithm operates

by iteratively optimising the Newman-Girvan modularity of the network, meaning the clusters

of users connect more between each other than with users from other clusters (M. E. J. Newman,

2006). The process to determine this optimisation consists of two steps. In the first step, changes

in each community are made to optimise internal modularity. Then, a new network is built that

consists of one node for each previously found community. The algorithm repeats the iterations

until the first phase can make no further improvements in modularity. Ten rounds of the com-

munity detection are performed to ascertain the stability of the community allocation. Less than

0.1% of nodes change membership across the rounds so I conclude that the detection algorithm is

stable.

Based on this community detection, I calculate the modularity and assortativity of the net-

work. Modularity provides an indication of how polarised the communities in the network are

and assortativity quantifies the extent to which nodes preferentially attach to nodes similar to

them. Formally, modularity is defined as the ratio between the fraction of edges that fall between
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the network communities and the fraction one would expect if edges were distributed randomly

(Blondel et al., 2008; Brandes et al., 2008). It is calculated using the formula given in the following

equation:

Q =
1

2m ∑
i,j
[Aij −

kik j

2m
]δ(ci, cj) (3.1)

where Aij is a matrix containing the weight of the edge between nodes i and j (in this case,

the number of times each pair of users retweeted one another), ki = ∑j Aij is the sum of the

weights of the edges attached to node i (i.e., the number of retweet interactions each node is

involved in), ci is the community to which node i belongs, the function δ(u, v) is 1 if u and v

are in the same community and -1 otherwise, and m = 1
2 ∑ ijAij. Modularity is increased by

edges falling within communities and lowered by edges falling between communities. This value

reflects the extent to which communities in a given network are connected to one another. It

can take on values between [-1, 1], with positive values closer to 1 indicating stronger separation

between communities. This measure is routinely used as an approximation for the polarisation of

a network (Conover et al., 2011; Garimella and I. Weber, 2017; Porter, Onnela, and Mucha, 2009;

Waugh et al., 2009).

However, this measure is also known to be misleading for large networks and is not robust

to several sampling biases (Shizuka and Farine, 2016). As such, I complement the modularity

score with a measurement of the attribute assortativity of the network based on the detected com-

munity structure. Attribute assortativity is defined as a correlation coefficient that measures the

association patterns between different types of nodes based on a given attribute of interest (M. E. J.

Newman, 2002; M. E. J. Newman, 2003). It is calculated using the formula given in the next equa-

tion:

r =
∑i eij − ∑ aibi

1 − ∑ aibi
=

Trace(e)− ||e2||
1 − ||e2|| (3.2)

where eij is the fraction of edges that connect a node with attribute type i to attribute type

j, ai and bi correspond to the fraction of each type of end of an edge that is attached to nodes

with attribute type i, e corresponds to the matrix whose elements are eij, and ||e|| is the sum

of all elements in e. As such, it takes on values between [-1, 1], where positive values indicate

a stronger tendency for nodes to connect with nodes which are similar to them in some way, a

phenomenon commonly referred to as homophily (McPherson, Smith-Lovin, and Cook, 2001),

while negative values indicate the absence of this. Homophily has been found in several social



3.3. Research Design 53

networks including climate discourse on social media (H. Williams et al., 2015), and it is commonly

utilised in investigations of echo chambers and polarisation (Baumann et al., 2020; Bessi et al.,

2015; Blex and Yasseri, 2022; Cinelli et al., 2021; Karimi et al., 2018; E. Lee et al., 2019; Sayama, 2020;

Singh et al., 2012). In the retweet network here, the network’s attribute assortativity is diagnosed

in terms of the community identities provided by the community detection algorithm. In doing

so, assortativity is not assessed based on some qualitative feature of the nodes but rather on their

connections to other nodes, i.e., their interactions with certain kinds of information or narratives.

To ascertain the robustness of the modularity and assortativity measures, 100 random net-

works are simulated with the same number of nodes and edges as the retweet network, commu-

nity detection is performed, and the resulting modularity and assortativity scores are calculated.

The simulations generate a confidence interval for the scores in random graphs against which to

compare the values observed in the Veganuary 2019 network. If the confidence interval does not

contain the observed values, it is possible to conclude that the observed values are not the result

of chance and therefore indicates significant modularity and/or assortativity in the network. With

this validation, the modularity and assortativity scores provide a compelling diagnosis of the ex-

tent to which the retweet network is divided into distinct communities of users engaging with

similar topics and ideas.

Labelling the communities

To determine the themes and narratives active in each community, random samples of 200 tweets

were examined for each community containing more than 1% of total retweets. This threshold is

chosen after discovering that communities smaller than this tended to be much more incoherent

and random than the larger communities. It has also been used in previous work examining

retweet networks (Stewart, Arif, and Starbird, 2018). The original dataset was collected without

the intention to analyse tweet content and as such, the tweets have been truncated at 140 characters

even though many extend beyond to an upper limit of 280 characters. Therefore, if the tweets

in the samples extended beyond the truncation point, the full text was retrieved using either the

Twitter Intelligence Tool (TWINT)4 (and then re-verified later with the Twitter Academic Research

API as TWINT is not an officially licensed Twitter research tool).

4https://github.com/twintproject/twint
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In the first instance, the tweets were coded generally as pro-Veganuary, anti-Veganuary, and/or

representing commercial engagement. However, it soon became apparent that there would be a

need to be more specific in these annotations. First, there is a) both commercial promotion of ve-

gan brands and products specifically tied to the Veganuary initiative, and b) commercial content

unrelated to the initiative, e.g., promotions of vegan brands and products that run at all times of

year. This happens most likely due to the inclusion of vegan in the search criteria which returns

both content relevant to Veganuary, particularly the GVSR, but also many semi-false positives:

content related to veganism in general but not related to Veganuary. This content is kept within

the sample because it is still related to the discourse on veganism and as such, it is helpful to know

if the users promoting it interact with the core Veganuary discourse.

Thus, I use Veganuary-commercial (VPromo) and generic-commercial (Promo) labels to differ-

entiate the two types of commercial content. Within the pro-vegan activist content, there are posts

defending veganism against the criticism it receives (labelled Defence) as well as some aggression

from vegans against non-vegans and vegan critics (labelled Vegan aggression). I also differenti-

ate the explicitly pro-vegan activism (Pro) from other more random posts mentioning veganism

(Other). While there is a range of additional types of vegan activism in the sample, reflecting the

diversity of types of vegan activism offline, they are all concentrated in a single community (Pro).

Therefore, I do not attempt to further classify the strands of activism as it is of stronger interest

to identify how communities of significantly different ideologies and/or intentions interact in the

network.

Moreover, there is a significant portion of posts dedicated solely to commentary and debate

on the Greggs’ vegan sausage roll (GVSR) which often differs in nature and intent from other

posts. As such, I differentiate the GVSR content from the other categories. These posts range from

positive sentiment generally in support of the GVSR to more negative sentiment, either against

the GVSR or defending the GVSR against its critics. I use the label GVSR+ for more positive (in

terms of valence) GVSR-focused tweets and GVSR- for more negative GVSR-focused tweets.

Once the labelling framework was finalised, I began the annotations. For each tweet, I manu-

ally recorded which label best applied. Many tweets were simply direct re-postings of the original

source tweet without any additional commentary. However, some are what the platform refers

to as "quote retweets", where the retweeting user can add additional content to their sharing of
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another user’s tweet (Twitter, 2023a). For such posts, the text of both the original tweet and the ad-

ditional text from the quote retweet are considered in determining the annotation. Once all tweets

per community have been labelled, I counted how many times each label occurs in the sample

for each community. A community is then given a name representing the label with the highest

score, i.e., the one that is most frequent among the sampled tweets of that community. Table 3.1

shows the results of this process, while Table 3.2 includes examples of tweets associated with each

community. The antagonist communities vary in terms of focus, primarily in line with Piers Mor-

gan against 1) veganism and the GVSR, 2) discussing vegan conspiracy theories, 3) complaining

about the poor accessibility of vegan diets, and 4) denigrating vegans. As such, I further specify

the prevailing focus of each of these communities in the label.

TABLE 3.1: Results of the labelling process for the 200 randomly selected tweets per
community.

Community
name

Pro Vegan aggres-
sion

Vegan de-
fence

Anti-vegan GVSR- GVSR+ Veganuary commer-
cial

Generic commer-
cial

News Other

Core Support 157 0 0 0 4 4 16 11 1 7
VPromo1 4 0 3 1 1 5 113 66 4 3
VPromo2 7 0 0 1 3 5 102 73 2 7
GVSR+ 10 2 6 6 65 78 3 13 1 16
GVSR- 11 2 9 12 109 10 12 19 6 10
Access/Trolls 45 2 20 83 4 1 1 15 0 29
Piers Morgan 4 5 4 85 13 16 6 5 29 33
Conspiracies 9 0 5 154 2 3 1 2 11 13
News 19 0 0 9 0 9 14 18 114 17
Promo1 5 0 0 1 1 2 26 143 4 18
Promo2 18 3 10 8 9 12 21 71 8 40
Mixed 33 15 26 11 4 7 28 16 0 60

Note: Labels are listed in the first row. Communities are listed by name in the first column. Core
support = primary Veganuary activism, VPromo1/2 = commercial engagement explicitly tied to
Veganuary, GVSR+ = supportive/positive of GVSR, GVSR- = disparaging/insulting the GVSR,
Access/Trolls = antagonist community focusing on low accessibility of veganism and denigrating
vegans, Piers Morgan = antagonist community led by Piers Morgan and his attacks on the GVSR
and vegans, Conspiracies = antagonist community espousing various malevolent conspiracies
behind veganism, Promo1/2 = commercial engagement not explicitly tied to Veganuary, News =
community of news outlets sharing articles related to Veganuary/veganism, Mixed = community
of random comments about veganism.

Detecting audience structure

The retweet network analysis allows for the identification of discourse stakeholders, their com-

munities and the narratives they propagated, as well as any polarisation or conflict between the

communities. The second part of the analysis builds on the initial discourse mapping to uncover

the extent to which the audiences consuming information via retweet in the network overlap, an
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TABLE 3.2: Example tweets for each label.

Label Example Tweet
Pro-Veganuary Animals’ lives, your health, the planet—how many reasons to go vegan do

you need? #NewYearNewVegan #NewYearsEve #Veganuary
Defense Y’all are mad when animals go extinct but won’t go vegan?
Vegan aggression Oh look, four years later living on a plant-based diet and I’m still alive.

IMAGINE THAT, f*ckers. #vegan
GVSR+ Not sure what people’s problem is with @GreggsOfficial doing a vegan

sausage roll. It’s not replacing the regular one.
GVSR- The f*ckwits that like to call you a "snowflake" are blockading a Gregg’s in

Manchester for selling vegan sausage rolls.
News Which vegan milk is best for environment? @BBCScienceNews
Veganuary commercial FOLLOW & RT to enter our #competition this #Veganuary You could #WIN

this bundle of #Sriracha Mayo goodies! #FreebeeFriday
Generic commercial Tomato Curry with Coconut Rice is #RecipeOfTheDay and it’s glorious. It

also happens to be easy, speedy and #vegan
Antagonist - Piers Morgan Good Morning Britain - the vegan resistance starts today!
Antagonist - Access/Trolls ...Will this challenge be accompanied by Beyoncé and Jay Z vegan money...
Antagonist - Conspiracies Why do processed food giant like Nestle/Kellogg/Pepsi support the push

to make the world vegan (by EATLancet etc). Bc their foods ARE vegan:
vast majority of cookies, crackers, chips etc in supermarkets are made from:
wheat, corn, soy, vegetable oils, sugars and salt.

Other Imagine having an all vegan family; is cocaine vegan

indicator of reciprocal engagement, specifically between the activist and commercial communi-

ties. This analysis indicates the degree to which posts of the users in these communities were

consumed by the same sets of other users. Observing strong overlap here would constitute evi-

dence that the audiences of the two communities are unified, i.e., that the commercial audiences

also engaged with the Veganuary activists. If not, it would suggest that commercial engagement

failed to drive its audience to engage with the activist core of the Veganuary campaign.

In order to measure this, a network projection analysis inspired by Becatti et al. (2019) is per-

formed. That work presents a bipartite projection model for extracting influence dynamics of

the political discourse on Twitter leading up to the 2018 general elections in Italy. They use the

method to identify signals of influence and political alliances between sets of politicians indicated

by their shared audiences using a framework established by Saracco, Di Clemente, et al. (2015)

and Saracco, Straka, et al. (2017). While I am interested in identifying these ideological fault lines

in the Veganuary case, higher priority is placed on comparing the ways in which interactions may

or may not spread from commercial engagement to other parts of the discourse. This is what

the projection network accomplishes beyond the retweet network and why it is an appropriate

method to use for the objective of this analysis.5

5A similar projection method has also been applied to studies of audience fragmentation of news media audiences,
as included in the work of Mukerjee, Majó-Vázquez, and González-Bailón (2018). The authors emphasise the advantage
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The method requires first building an undirected bipartite network between the primary con-

tent producers and consumers in the data set. A bipartite network defines interactions between

two mutually exclusive sets of users. In this case, these groups are the most popular users (those

who received the most amount of retweets) per community and the users who retweet them.

A bipartite network contains two independent and disjoint sets of nodes, represented as G =

(U, V, E) where U and V are the sets of nodes and E is the set of edges. Sometimes these node sets

are also referred to as the layers of the network. Moreover, edges can only exist between nodes

of different layers, not between nodes of the same layer. In Becatti et al. (2019), the two layers of

nodes are the content-producing and content-consuming users contained in their dataset. An edge

exists between a content-producing user and a content-consuming user if the latter has retweeted

the former. Retweets between producing users are not included, nor are those between consuming

users.

Next, the bipartite network is projected onto the producing users layer to produce a weighted

monopartite network of producing users, wherein the users share an edge if they have been

retweeted by the same consuming users. Thus, two nodes in the projection are seen as equiva-

lent not by the existence of an edge between them in the retweet network, but due to a strong

overlap between their audiences.

Fig 3.2 depicts an example. The network on the left is a bipartite network with consuming

users on the top layer and producing users on the bottom layer. Edges between users on the

different layers signify that the consuming user has retweeted one or more posts of the producing

user. For example, User a has retweeted User e, User b has retweeted Users e, f , and g, and

so on. The network on the right is the monopartite network which results from projecting the

bipartite network onto the producing users layer. The edges here connect the users who have

been retweeted by the same users, implying that they have a shared audience of users. In this

example, Users e, f , and g have been retweeted by the same users, while Users g and h share a

different set of common retweeting users.

Popular users are defined as all those who received more than 1% of the sum total of retweets

per community. Retweets are used as an indicator of popularity and influence due to the estab-

lished use of this variable for such purposes in the literature (as described above). This approach

preserves both globally and locally influential users. Thus, the projection is not biassed towards

of studying audience overlap networks over those indicating audience reach alone for measuring polarisation and
fragmentation in communication networks. Their work provides further evidence of the utility of such an approach to
communication studies generally and the suitability of it for this case study in particular.
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FIGURE 3.2: Example bipartite network and resulting projection.

The bipartite network is on the left: content-consuming users on the top layer, content-producing
users on the bottom layer. The projection onto the content-producing users is shown on the right.

globally popular users as it would be if I was to take the top retweeted users over the full dataset.

Doing so would obfuscate potentially important alliances between users in larger and smaller

communities because those in smaller communities have a lower chance of being included in the

top 1% of overall popular users.

Once the relevant users for each community have been identified, the bipartite network con-

taining all of their interactions with other users in the dataset is extracted. Then, the statistically-

validated projection from this bipartite network is built, and community detection is carried out

on the resulting monopartite network. I take the same steps to validate these results as done for

the retweet network. Next, the composition of each projection community in terms of the orig-

inal retweet network communities is calculated. These results allow us to identify the common

audiences shared by the users driving the discourse.

As discussed in Mukerjee, Majó-Vázquez, and González-Bailón (2018), a major challenge in

constructing meaningful and sensible audience overlap networks is determining which connec-

tions are statistically significant. The projection method used here does so by filtering out sta-

tistically insignificant edges using an entropy-based approach that prioritises overlaps between

users which cannot be explained by the raw number of tweets users post alone. This benchmark

was initially presented in Saracco, Di Clemente, et al. (2015) and Saracco, Straka, et al. (2017), and

subsequently refined in Bovet and Makse (2019) and Bruno, Lambiotte, and Saracco (2022) for

application to audience overlap and influence detection on retweet networks. More specifically,

once the network has been projected to the selected layer, the algorithm determines the statistical

likelihood of an edge existing in an entropy-based null model with the same number of nodes but

variable number of edges, proceeding from an empty network to the fully connected one, via all

possible link configurations. The null model maximises the entropy of the system, constraining

the degree sequence of the two layers in order to discount retweet contributions resulting only
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from the activity of the users. This is done to avoid favouring users who post a lot, therefore

receiving potentially more retweets overall, but having less influential retweets than users who

may post less often but receive more retweets per individual post. The result is a probability dis-

tribution over all edges in the network, which can be interpreted as the independent probability

of existence per edge. Per Saracco, Straka, et al. (2017), the p-value of each edge is then calculated

using a Poisson distribution and only those below a given significance threshold are maintained

to build the projection.

The publicly available bicm package for Python was written to implement the bipartite pro-

jection model for this purpose. The model’s default presets are used to construct the projection,

specifically a p-value value of 0.05 for the statistical testing of projected edges.

An alternative approach for selecting which nodes to use to build the projection would have

been to take the same number of users per community, e.g., the top n most popular users. I im-

plemented this approach with various values of n but could derive no theoretical criteria with

which to rank or compare the resulting projections. As such, I decided that the most informative

and sensible projection would be the one built from the same share of popularity per community,

controlling for each community’s contribution to retweet volume and therefore, aggregate influ-

ence. However, the results of forming the projection with the top 10, 20, 30, 40, and 50 users per

community are compared and the results are robust.

Moreover, I use one final check of the projection results with 50 simulations of Erdös-Renyi

random networks using random samples of the same number of users per community as in the

projection built according to the logic described above. These simulations resulted in only empty

projections so I also tried doubling the number of nodes sampled per community. These additional

simulations all also yielded empty projections. This happens because the projection is predicated

on the presence of V-motifs in the bipartite network of producing users and consuming users.

A V-motif connects users on the consuming side via a mutual connection to the producing side.

An empty projection tells us that none of the V-motifs found in the bipartite network, if there

are any, are statistically likely to be present beyond random chance. As such, I conclude that the

results of the original projection identify statistically significant audiences within the sample and

the information production-consumption relations in the discourse.

https://github.com/mat701/BiCM
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3.3.4 Limitations

Limitations of the Twitter sample

The analysis conducted in this chapter only pertains to the 2019 Veganuary discourse and no

subsequent year. I focused on this year because of the EAT-Lancet report and the dramatic yet in-

sightful event of the GVSR, but a natural extension of the work would be to examine the discourse

in subsequent years tracing the arc of increased environmental activism which began in late 2018,

and continues to the present day with the Fridays for Future youth protest movement and fur-

ther scientific work emphasising the role of the commercial meat industry on carbon emissions.

The coronavirus pandemic also caused disruption to environmental activism, both on and offline

(Haßler et al., 2021; Kunelius, 2020; Lyytimäki et al., 2020). The plummeting of carbon emissions

as global trade and international travel came to near standstill during the lockdowns made clear

the impacts of global consumption on climate change, and encouraged many governments to in-

corporate sustainable development into economic rebuilding plans post-lockdown (Hernandez,

2020; Tollefson, 2021; Plumer, 2020). Thus, comparisons between the 2019 Veganuary discourse

and that of later years could yield interesting insights regarding the nature of these shifts in the

intersection of vegan and environmental activism post-pandemic.

The focus on Twitter exclusively is limiting as the platform does not represent the global social

media discourse on climate-diet issues. The data was also collected using the Twitter Search API

as it behaved in 2019 (Twitter, 2023b). This version of the API only permitted access to 1% of the

full scope of results for a given search query. The new Academic Research API was launched in

January 2021, which gave academic researchers virtually unlimited access to search the Twitter

archive (and which was used to collect the Twitter data for the project presented in Chapter 4).

Because the collection and subsequent analysis all happened before the new API was available,

the Veganuary dataset is limited to a random sample of the full discourse. As mentioned in the

Data section, the sample also only includes 1-28 January, and not the last three days of the month.

Additionally, there is evidence to believe that samples of discourses taken via the Twitter Search

API may not be truly random (Morstatter, Pfeffer, H. Liu, and Carley, 2013; Morstatter, Pfeffer,

and H. Liu, 2014; Pfeffer, Mayer, and Morstatter, 2018). Therefore, it is possible that the sample

excludes elements of the discourse. It was unfortunately beyond my capacity in terms of time and

computational power to recollect the data and re-run the analyses using the Academic API once

it was launched. It is also possible that the search terms were not able to capture all tweets related
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to Veganuary, i.e., it is possible that someone tweeted about the campaign without explicitly men-

tioning any of the search terms. I do not think this is highly likely but is still not beyond the realm

of possibility.

While the Veganuary campaign strives to reach a global audience, the majority of the discourse

reflected the UK and US context. This was exacerbated by the vegan sausage roll launch as Greggs’

is a UK bakery chain and this likely decreases its relevance to a global audience. However, while

the sample included no geolocation data about the users, there are tweets in many different lan-

guages, suggesting the reach of the campaign to communities beyond the English-speaking UK

populace. Nonetheless, while the US and UK are known to share relatively similar views on poli-

cies to restrict meat eating (Dechezleprêtre et al., 2022), the work cannot speak to how pro-vegan

campaigns might unfold in other countries and future work will be necessary to determine how

the results generalise to additional contexts.

Limitations of the methodological framework

In addition, this method only considered retweets, which excludes the interaction signals that

could be extracted from other interaction forms, e.g., mentions and replies. However, as discussed

previously in this section, I am confident that retweets capture the most important interaction net-

works in the discourse. Nonetheless, none of the mineable interaction types (i.e., those for which

it is possible to automatically collect the source and target users: retweets, mentions, and replies)

can capture influence manifested by likes or passive consumption of content. For example, a user

can be affected by a tweet without interacting with it in a way that we cannot track automatically.

This is an unfortunate limitation of all social media analyses working with trace data.

Moreover, there is reason to suspect that not all retweets are created the same or represent the

same thing for every retweeter. There has been some survey work to categorise the diversity of

retweet motivations: Metaxas et al. (2015) surveyed a sample of 316 Twitter users in the authors’

professional and social circles (US-based) about their retweet habits and motivations agnostic of

topic context; Majmundar et al. (2018) surveyed retweet motivation in a sample of 915 Twitter

users active in a discourse related to the use of tobacco products alongside 518 randomly-selected

users (again, US-based); and Abdullah et al. (2017) examined retweet motivations among Twit-

ter users active the discourse related to the 2011 Great East Japan Earthquake. In each of these

studies, all aimed at different portions of the Twitter audience and in different topic contexts,
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the authors found the intention to indicate approval of, agreement with, and commentary on the

importance of the original tweet, along with trust in the message and its author, as a primary

dimension of retweet motivation. Nonetheless, the users examined these studies were limited to

small samples (less than 1000 participants) of mostly US users (with the exception of Abdullah et

al. which examined a sample of Japanese users) and were all conducted at least five years ago.

It is therefore not known how retweet motivation may differ in more recent samples with more

geographic and cultural diversity, nor how stable this categorisation may be across environmental

discourses. However, the fact that each survey independently identified the motivation of sharing

the information because they think it is important and/or agree with it suggests some stability of

it generally.

Additionally, the algorithm to curate users’ newsfeeds on Twitter is largely unknown to out-

siders. We do know, however, that it is designed to be tailored to the content that a user has

interacted with in the past (i.e., to match what the platform infers to be the user’s "interests") as

well as to overall boost engagement with the platform (Twitter, 2023b; Huszár et al., 2022). There-

fore, the likelihood of retweeting is also affected by the probability that the user comes across the

content in the first place. Retweeting is therefore an "algorithmically confounded behaviour" (Sal-

ganik, 2017): What we see on Twitter is determined in large part by what the platform predicts we

want to see. This is a major reason for why studying social media is so intriguing but also why

studies of social media behaviours cannot be taken as direct indicators of offline reality. As previ-

ously noted, many studies have found various patterns of social media interactions to be able to

reflect certain offline truths, but these must still be interpreted and generalised with caution.

Finally, the projection method used to identify audience overlap between communities in the

retweet network cannot tell us definitively about the sequence or causality of interactions. It can

only tell us if such mutual interactions occurred. This is necessary to establish the existence (or

absence) of mutual interaction, but it is not sufficient for determining the sequence in which the

interactions may have occurred. Conducting temporal cross-correlation analysis would be one

way to further investigate this (as done in Bovet and Makse (2019)), but it still could not provide

causal inference as to the directionality of cross-community interactions (or the lack thereof). In

any case, the projection approach is an advancement beyond the standard retweet network as it

allows us to establish whether or not the audiences of distinct communities overlapped in the

discourse.
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TABLE 3.3: Descriptive table of the top 12 communities in the retweet network.

Name Description Users Retweets
GVSR- Mixture of GVSR content with anti-vegan jokes and

criticism of consumer activism
0.15 0.14

Core support Veganuary-specific advocacy and engagement 0.14 0.22
GVSR+ GVSR commentary and other plant-based options in

big food chains
0.14 0.12

Access/Trolls General mixture of jokes and hate aimed at vegans,
particularly for perceived elitism. Some vegan de-
fense and aggression in return.

0.10 0.18

Mixed Mixture of vegan activism (19%), Veganuary commer-
cial promotions (16%), vegan defense (14.5%), aggres-
sion towards non-vegans and critics (9%), with many
random posts (22.5%) tangentially mentioning vegan-
ism

0.10 0.09

Piers Morgan Attacks on Veganuary and GVSR led by Piers Morgan 0.07 0.09
VPromo1 Vegan bloggers and influencers 0.04 0.03
News Reporting on topics related to Veganuary: GVSR con-

troversy, the carbon footprint of vegan vs meat diets,
questioning the sustainability of vegan diets, recipes
and guides

0.03 0.04

Conspiracies Claims of corruption and conspiracy behind vegan-
ism and climate-diet science

0.03 0.02

Promo1 Brands and bloggers promoting vegan products 0.03 0.02
Promo2 Mixture of vegan recipe sharing and product promo-

tion, little specific to Veganuary
0.01 0.01

VPromo2 Restaurants and brands promoting vegan specials for
Veganuary

0.01 0.01

Note: Columns include the name given to each community, a qualitative description, proportion of unique users in the
network, and proportion of number of the total volume of retweets received by users in the community.

3.4 Results

3.4.1 Polarisation and contention

Table 3.3 provides the name and descriptions of each of the largest twelve communities, including

the proportion of the dataset they comprise in terms of retweets and users.

The discourse breaks down into communities comprising four main themes: Veganuary ac-

tivism, antagonism, commercial engagement, and GVSR discussion. The Core Support community

comprises the bulk of activists in the discourse. It includes the official Veganuary account, re-

gional PETA accounts and other prominent animal charities, and other vegan advocates, most of

whom are normal individual users (i.e., non-public figures). The main objective of the posts in
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this community is to open up conversation about veganism with the greater Twitter user base and

raise awareness about the movement, e.g.,

"Why did you go #vegan? Respond in the comments and retweet. #veganism #veganhour

#VeganTuesday #HealthyLiving"

"Thank you to all who have committed to #Veganuary

We all have our own journeys but if you want to hear some of ours, tune into our podcast

#itallveganwithfriends where we hope to inspire you to go further and most importantly to not

stop being #vegan"

Some users post about the benefits of going vegan, along with their favourite vegan products,

recipes, and restaurants. For example,

"HEALTHY VEGAN SHOPPING LIST: for anyone who’s just starting a vegan journey or

needs grocery inspo! Hope this helps"

"If you want a simple and easy to read guide to veganism then check this out! Happy vegan-

uary!"

Others focus on emphasising the cruelty of the meat industry, for animals and the environ-

ment, along with the detrimental side effects on personal health, e.g.,

"Going vegan has only positive outcomes! Good for you, good for animals, good for the planet!

#vegan"

There are also tweets defending Veganuary and its supporters, refuting challenges and criti-

cisms, e.g.,

"‘I hate vegans’ means ‘I hate being reminded of the torture, exploitation, & murder that I

facilitate when I eat meat’"

"‘I’d go vegan but it’s too expensive’ says someone who spends $5 on a latte & buys meat fast

food weekly."

There is also a small but noticeable volume of attacks against non-vegans and vegan critics

for not doing enough to save the planet or to protect animals. There is even evidence of vegan
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infighting, i.e., certain vegans claiming that other vegans are not "true vegans" if they are not

vegan for the right reasons. This echoes Neuman (2020)’s studies of collective boundary building

between different understandings of vegetarianism and veganism, as well as Greenebaum (2012)’s

study of vegan identity and authenticity, specifically the tendency of ethical vegans to differentiate

themselves from health and environmental vegans, who they see as being "not sufficiently vegan."

For example,

"If you didn’t go vegan to save animals, you aren’t vegan, you’re plant-based. Change my

mind."

"ok idc [I don’t care] if this is controversial but veganism is a lifestyle, not a diet! if you’re not

vegan in all your choices, then you’re not really vegan."

The Veganuary-related promotional communities (VPromo) include influencers, bloggers, and

several brands sharing recipes and promotions for vegan products (ranging from food, clothes,

cleaning supplies, and cosmetics) via competitions and giveaways. For example,

"Oh, have we got a #veganuary deal for you! Just follow and RT to WIN four tubs of our

delicious #dairyfree fudge! We’ll pick the winner on Friday. GO! #FreeFudgeFriday"

These VPromo communities differ from those labelled simply Promo as the latter are not tied

to Veganuary, but constitute more generic promotion of vegan products which could happen at

any time of year, e.g.,

"#Vegamaro is the 1st #vegan #negroamaro #wine in the world. #FeudidiGuagnano"

There is a much wider variety of communities antagonistic to Veganuary in the discourse. The

largest antagonist community, Access/Trolls, includes criticism and debate about the elitism and

inaccessibility of vegan diets. This speaks to what Goodman and Jaworska (2020) find in their

study of so-called "good food" influencers on Twitter – many of whom promote vegan or other-

wise plant-based diets – specifically with respect to how these influencers reinforce the image of

veganism and other "good food" diets as privileged to the white, hetero-normative, and socioeco-

nomic middle- and upper-classes. It also includes a significant volume of general insults targeted

at vegans. For example,
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"Stop arguing about veganism in my mentions pls until a whole vegan meal can be cheaper

than fast food don’t pressure people w low incomes to go full vegan that’s it that’s my point

that’s all"

"You feel better eating vegan/vegetarian because you didn’t eat any vegetables before, Karen"

"lol [laugh out loud] we don’t all want to be vegan and drink soy milk gosh please stfu [shut

the f*ck up]"

Some of the criticisms here also focus on the involvement of big corporations with the Veg-

anuary campaign, and echo arguments made in the literature against "Big Veganism", specifically

about how it is not intrinsically free of exploitation, nor does it automatically guarantee a lower

carbon footprint. For example, the following tweet captures this theme:

"When corporations start paying workers a proper wage and give them benefits then I’ll try

f*cking veganism. There’s human exploitation and cruelty in veganism, prove me wrong"

Another antagonist community, Conspiracies, focuses on contradicting the health and environ-

mental benefits of vegan diets. Users in this community include a diverse range of nutritionists,

food journalists, and far-right enthusiasts. They claim that veganism is part of a conspiracy led by

left-wing politicians, large food corporations, and scientists, and that a lot of it, especially commer-

cial participation, is elitist and insincere. They also tie Veganuary to the 2019 EAT-Lancet report,

which served as a key focus point for conspiracy theorists in the discourse. Critics in this group

claim that the report is corrupt, and that "real" science finds that a vegan diet is detrimental to both

one’s personal health and the environment. Most of this kind of criticism appears to be levied at

"junk food vegan" products, i.e., highly processed products made from artificial ingredients to

look and taste like meat. The examples below illustrate these points:

"More of the same vegan propaganda supported by big food companies, making low nutritional

foods, and and big pharma, making bank from consequential declining health through usual

propagandist @guardian never questioning the always bad science #yes2meat"

"Activists for animal rights have infiltrated environmental and nutrition science. . . all getting

money from big food and vegan elite who prefer to blame cows then their own private jets and

corporate empires for climate change and fast food for poor health"
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This denial of climate-diet science and calling into question the intentions of its practition-

ers is reminiscent of previous studies that demonstrate how the popularisation of science can be

weaponised to erode public faith in its findings (Gunnarsson and Elam, 2012).

The most striking antagonist community surrounds Piers Morgan and his attacks on Vegan-

uary and the GVSR. Users in this community include UK Conservative party pundits, farmer

unions, QAnon enthusiasts and Trump supporters, and the account for the Russian Embassy in

the US. The main narratives of these users were initially made in response to the GVSR but ex-

panded to include general criticism of vegans for their perceived hostility, radicalism, and hyp-

ocritical virtue signalling. Morgan’s right wing political stance and his ridiculing of vegans as

"snowflakes” and "PC-crazed” liberals, attracted several posts from right-wing politicians, jour-

nalists, and commentators who joined the discourse to criticise veganism for its association with

left-wing politics. In addition, Morgan claimed that vegan diets are actually more harmful to the

environment than meat-based diets, due to the plastic packaging vegan items require, and as such

implies that the narrative of veganism for climate change is a hoax. The tweets below illustrate,

the first is from Morgan himself:

"I only moan about PC-crazed, gender-fluid obsessed, radical vegan/feminist snowflakes slowly

wrecking the Planet. Whilst eating obesity-inducing crisps from environment-destroying plas-

tic packets."

"Just ate a grass-fed rib eye steak. This makes me #vegan by proxy. #ClimateHoax"

"How to make a Vegan roll: Push the rose-eating, veg worshipping, flower chomping snowflake

down a mountain #vegansausageroll"

"These militant idiots are damaging the #vegan cause more than anyone else"

"I think I’ll stay on twitter another week then f*ck it off. It’s only vegan c*nts on about Brexit"

Finally, two of the largest communities in the network are dominated by discussion of the

GVSR. Both of the GVSR-dominated communities display what I refer to as a defender effect char-

acterised by posts focused on defending the GVSR and veganism. The first community does so

using ridicule and sarcasm in response to the criticism aimed at the GVSR and Veganuary. As

such, it is labelled GVSR- because it is dominated by crude, aggressive, and even violent language

from both critics and defenders. For example, this community contains several users attempting
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to defend vegans and the GVSR by condemning the attackers’ arguments. Many of these users

openly state that they are not vegan but that they would stand up for people’s right to eat what

they want. Their tone matches the vitriol they perceive in the anti-GVSR/vegan rhetoric. Some

also flag the extent to which right-wing British politicians, and specifically supporters of Brexit

became offended by a vegan sausage roll, in comparison with other issues, as the primary locus

of their criticism. For example,

"Has anyone compared the set of men outraged about the Greggs vegan roll and Brexit voters?

They are surely the same people."

"I’m definitely not vegan, but I don’t get the problem. . . some people in the UK are vegan, it’s

their right to choose their diet, why shouldn’t a company like GreggsOfficial cater to them?

There must be more pressing issues to get worked up about?"

The second GVSR community, GVSR+, is generally more positive. Users post about their

desire to try the GVSR, their surprise about how good it is, and support for the idea of large fran-

chises offering vegan options. There are also users exhibiting the defender effect by making jokes

about the criticism it is receiving. Many of these users are not vegans themselves, but rather enjoy

making fun of the people upset about the GVSR and veganism. Overall, while this community

does contain some negative posts, the majority are more lighthearted and less vitriolic than those

found in GVSR-. For example,

"I seriously want to try a vegan sausage roll, and yes, I know this means the marketing team

at GreggsOfficial has roped me in"

"Greggs vegan sausage rolls taste like food and communism"

Moreover, when controlling for the number of posts each user contributed to the sample, users

from the antagonist and GVSR- communities have the highest ratios of retweets per unique tweet.

The top ten are listed along with their community labels in Table 3.4. With the exception of the

account for the BBC TV show Have I Got News For You (handle haveigotnews), all the top accounts

are normal individual users, i.e., neither belonging to an organisation nor verified nor otherwise

prominent public figures. In terms of communities, 6 out of 10 belong to antagonist communities,

4 to the GVSR communities, and 0 from the pro-Veganuary communities. In fact, among users

in the top 1% in terms of the retweet-to-tweet ratio, 42% come from the GVSR communities, 35%
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from the antagonists, and just 5% from the core activist community. The first public figure or

celebrity to occur in this ranking is Piers Morgan in place 36, followed by Gordon Ramsay in place

50.

TABLE 3.4: Users with top 10 ratios of retweets per tweet posted with community
label.

Username Community RT per tweet

codyko Access/Trolls 6537

haveigotnews GVSR- 5983

Cleverdics Piers Morgan 5313

triviamons Access/Trolls 4667

MikeStuchbery_ GVSR- 4578

micahscotttt GVSR+ 4128

Flashy_Words Access/Trolls 3576

hexprax Access/Trolls 3147

CupcakKe_rapper Access/Trolls 2999

Fourens_ GVSR+ 2795

Note: Five users are in the antagonist community comprised of accessibility criticisms and trolling, two belong to each
the negative GVSR and positive GVSR communities, and the final user is in the antagonist Piers Morgan community.

Five users are in the antagonist community made up of accessibility criticisms and trolling,

two each belong to the negative GVSR and positive GVSR communities, and the final user is in

the antagonist Piers Morgan community. The combination of the skew of the distribution of this

metric towards users in the antagonist and GVSR communities, along with the lack of public

figures amongst the users with the highest ratings is striking.

3.4.2 Audience separation

Next, I discuss the results of the audience analysis. The monopartite graph, in which the most

popular producer users are connected to one another if they have been retweeted by the same

consumer users, contains 141 nodes and 996 edges. Fig 3.3 visualises the network.

Community detection to determine the extent to which the audiences of the communities in

the discourse overlap, i.e., the relative magnitudes of which users tend to be retweeted by the

same people, reveals ten communities. The modularity score of the network is 0.54. Based on the

evaluations of modularity across various social media networks in Guerra et al. (2013), this value

suggests high modularity for a social network. The same robustness checks as were performed for

the modularity calculations in the retweet network are not undertaken here because the size of the

projection is much smaller and therefore less likely to be biased (Shizuka and Farine, 2016). I did
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FIGURE 3.3: Veganuary 2019 projection network.

Shows network structure of users with overlapping sets of retweeting users. Ten distinct
communities emerge. They are labelled arbitrarily with digits. These digits match those found on
the right hand side of Fig 3.4.

not attempt to label these communities the same way I did the retweet network communities as the

objective was to determine what the community membership reveals about the audience structure

of the underlying retweet network. To do so, I calculated the composition of these communities

in terms of the retweet network communities, e.g., what communities the nodes in the projection

communities represent in the retweet network. Fig 3.4 shows the results.

Overall, there is strong separation between all communities in the projection, with the ex-

ceptions of communities 1 and 0. Community 1 contains almost all of the core Veganuary support

activists with four from the news community, two from a generic commercial community (P2), one

from the other generic commercial community (P1), and one from one of the Veganuary-specific

commercial community (VP3).

Meanwhile, community 0 combines all nodes from the Mixed community, the more support-

ive GVSR community (GVSR+), the antagonist access community, one user from the antagonist

GVSR community (GVSR-), and one from the core Veganuary support community. These com-

munities make up a majority of the overall retweet volume of the network, signifying that the

audience shared by these users comprises a large proportion of the users active in the discourse.

The fact that the content posted and shared by users in these communities centres on the GVSR,

discussions on the accessibility of vegan diets, and jokes against vegans further emphasises the
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FIGURE 3.4: Sankey flow chart to illustrate the composition of the communities in
the projection network in terms of the retweet network communities.

Retweet network communities listed on left. Projection network communities on right. Retweet
network communities retain their labels while projection network communities are denoted with
arbitrary digits. E.g., Community 1 in the projection network signifies that members of the
following communities identified in the retweet network have overlapping audiences: Core
Veganuary activist, News, Promo2, VPromo2, and Promo1.

extent to which these narratives exceed the prevalence of the activist narratives in the discourse.

Critically, the projection shows that the audiences of most of the commercial communities

remain separate from any other audiences in the discourse, therefore suggesting that commercial

engagement with Veganuary 2019 failed to connect its audiences to the original activist discourse

on the topic. The GVSR discourse is an exception, as its audience overlaps with other parts of

the discourse, but this is due to how controversial and politicised the discourse surrounding the

GVSR campaign became. In sum, the GVSR appears to be the exception which illustrates the rule,

as the projection results show it was not the typical experience of commercial campaigns.

Interestingly, the more negative GVSR community does not share an audience with the other

antagonist communities, but rather stays isolated, suggesting that the users most active with the
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negative elements of the GVSR discourse engaged an audience separate from the rest of the dis-

course. Meanwhile, the antagonist conspiracies community joins with most users from the antag-

onist Piers Morgan community to form one community in the projection, labelled 8, whereas the

remaining users form their own community. These users are all supporters of the US-based far-

right political conspiracy movement QAnon. They are connected to the Piers Morgan community

in the retweet network but have their own separate audience distinct from the larger audience of

the rest of the antagonist communities. It is possible that the politically right-wing and anti-vegan

rhetoric of the Piers Morgan community appealed to these users and drew them into the discourse,

thereafter further engaging their own particular audience of like-minded radicalised QAnon sup-

porters. This is an example of one of the more serious and dangerous potential consequences

of Morgan’s tirade against the GVSR veganism, which appears to have at least contributed to a

domino effect beginning with broad attacks on liberal politics and ending with the engagement of

more radical groups and individuals.

3.5 Discussion

Contributions to understanding the impact of commercial engagement in Veganuary

activist discourse

The analyses show that commercial agents contributed lots of content and generated considerable

interactions in the Veganuary discourse. However, the results of the audience projection indicates

strong separation between their audiences and those of the activists, demonstrating that in gen-

eral, commercial audiences in the discourse did not significantly overlap with those of the activist

core. These results imply that regardless of true intention, the majority of commercial activity in

Veganuary 2019 was limited to the insular engagement of isolated audiences that did not mean-

ingfully contribute to increasing the reach of the activist movement. Commercial agents fall short

of synergising their product promotion to the narratives and goals of the activist discourse. Their

engagement serves to encourage consumption of their vegan products, but not engagement with

the underlying movement.

An alternative interpretation of the projection results might be that commercial actors helped

engage a new audience on the Veganuary topic, one that was not attained by activists. I am scep-

tical of this interpretation as it implies that this engagement with the commercial communities
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was as meaningful or informative as engagement with the activist community would have been,

which cannot be known. Given the focus of the majority of commercial content on product pro-

motion, and seemingly using the movement primarily as a marketing tool, and not explicitly on

spreading awareness or information about the movement, as well as the example made by the

GVSR campaign, I do not think this is likely.

This result is not surprising; it would be naive to assume that all corporations would want

to do more than use the Veganuary campaign to promote their vegan products. While the Veg-

anuary organisation frames part of their vision for corporate engagement with the campaign as

just that, their vision for corporate involvement with the movement does not end there. They

are not only interested in encouraging corporations to expand their vegan offerings and partic-

ipate in the month-long campaign, but to also build the core vegan values of anti-cruelty and

anti-exploitation into all their operations. As such, Veganuary as an organisation could do more

to hold corporations accountable and work with them to ensure that when they engage with the

campaign online, they do so in a way that actually benefits the movement, e.g., by building trust

with sceptical consumers. As can be seen in several of the antagonist communities in the retweet

network, perceptions of the vegan movement as elitist, insincere, and associated with "Big Veg-

anism" can significantly damage efforts to raise awareness about how veganism can be a force for

good. This resonates with the warning in Wetts (2020b) about how corporate engagement with

environmental discourses, when not calibrated correctly, can feed "anti-elite and populist tenden-

cies” resulting in increased distrust of corporations and the causes they are seen to support. Chal-

lenging corporate engagement in the future to be more transparent about what "veganism” really

means to them may separate those who are just in it for the marketing – and therefore should be

excluded from the campaign – from those who actually share the Veganuary commitment.

Contributions to understanding polarisation and contention in climate-diet discourse

The deep dive into the content of the tweets confirms the strong presence of polarisation and con-

tention in the discourse. This is evidenced by the extent to which veganism was politicised in

the discourse as well as the ways that commercial activity, specifically the GVSR, triggered severe

antagonism, including the maligning of vegans as "liberal hippies", and the drawing of paral-

lels between standing against veganism with standing for various right-wing political initiatives

like Brexit, Donald Trump, climate denialism, and QAnon. Moreover, the GVSR in conjunction
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with the EAT-Lancet report sparked many claims of veganism as a corporate and elitist hoax that

further divided users. Although previous studies on climate-diet discourses provide reason to

expect some polarisation and conflict in the Veganuary discourse, the observations presented in

this chapter are indicative of greater potential dangers for radicalisation if left unaddressed. More-

over, this work shows how distracting these elements can be from the core narratives of the activist

movement.

Some might see these observations and say that all publicity is good publicity; although the

discourse turned ugly in some areas, the fact that the GVSR led more people to talk about ve-

ganism is good for spreading awareness and bringing the discourse into the mainstream. I am

sceptical of this argument. Activity in both GVSR communities did not often extend to vegan

advocacy, but rather remained rooted in the GVSR controversy itself, politics, and trolling. While

the backlash to the GVSR and veganism did subsequently bring in new users to defend vegan-

ism, I suspect these users joined due to underlying conflicts related to certain polarising political

and social undercurrents, not to engage in vegan activism itself. As such, I am not convinced

that this defender effect outweighs the impact of the original backlash, which extended to highly

politicised and radical attacks against vegans, not only the GVSR. Thus, it is clear that the GVSR

campaign significantly affected the Veganuary 2019 discourse but in ways that were of more ben-

efit to Greggs in terms of exposure and sales than support for the Veganuary movement.

Furthermore, the GVSR controversy highlights an additional concern: Given the way pop-

ulist leaders and spokespeople normalise violations of the traditional moral order, e.g., racism,

misogyny, and xenophobia (Bucy et al., 2020; Wodak, 2021; Wodak, Culpeper, and Semino, 2021),

in their ascent to power, there is a risk that narratives such as those launched by Piers Morgan

against the GVSR and veganism will embolden the subscribers of antisocial ideologies, therefore

further entrenching sources of societal discord. It is likely that the engagement from users aligned

with the right-wing of US and UK politics would not have happened without the intervention

from Morgan. These users likely felt emboldened by the anti-vegan crusade initiated by Morgan

and joined the fray, not because there is something inherently threatening about veganism, but

rather because of how it is aligned with left-leaning political agendas.

This outcome illustrates how online discussions of veganism and diet choice exemplify online

"culture wars" and manifests the menace of echo chamber formation in social media discourses.

That it is to say, the activity that Morgan’s tweets engendered would have also contributed to
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the increased structural polarisation of those who interacted with his tweets. Those interactions

would have served to signal to Twitter’s algorithm that it should show those users more content

with similar sentiment and from users who resemble Morgan in the content they tweet. From

Figure 3.4 we see that the leaders of the protagonist and antagonist communities have no overlap

in their audiences. This suggests that the users in their audiences receive little exposure to users

with different views and are very likely only receive more information which confirms their views

and/or further radicalises them.

While on first reflection one might argue that it is a good thing that the most extreme antag-

onist users are in a sense "keeping to themselves", it is definitely not a good thing that walls of

these echo chamber are thickening. Moreover, the fact that the protagonists did not reach them is

also evidence that activists may not be trying hard enough to persuade potentially antagonist au-

diences (although doing so may be considered by some a losing battle). In general, however, this

case study epitomises the prominence of echo chambers in contentious social media discourses

and provides additional justification for further consideration of what can be done to mitigate

their formation. The results also resonate with research into the double-edge sword of social me-

dia platforms: Although they have provided for unprecedented growth and engagement with

activist movements, they have given the same give space and opportunity for harmful conspiracy

theories and radical movements (Tucker et al., 2017).

To address these points, scholars must critically reflect on why these discussions are such flash-

points of antagonism, and investigate the foundations of these reactions in order to identify ways

of deconstructing them. Rothgerber (2014) and Rothgerber (2020) has begun investigating sources

of aggression to veganism, and suggests that it partly stems from a dissonance between an om-

nivore’s dietary choices and the perceived vegan message that these choices are cruel to animals

and the environment. This dissonance - or "the Meat Paradox" (Percival, 2022) - triggers responses

of guilt and shame, which then lead to defensiveness. Determining a way to reform that reaction

and/or address the underlying triggers may help resolve some of the conflict in discourses related

to all kinds of vegan activism. However, psychological factors alone are not the only contributors

to vegan antagonism. It is clear that additional kinds of cultural, social, and communication re-

forms are needed to neutralise the culture wars around veganism, specifically in relation to envi-

ronmental protection. Future research should determine such pathways. It should be noted that

the tenor of the culture war is not sustained by antagonistic voices alone; there is also evidence of
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vegan supporters who are indignant, righteous and sometimes even rhetorically violent against

non-vegans. It is important to understand the motivations of these users and the net impact of

their rhetoric on the discourse as well.

Recommendations for improving commercial engagement with Veganuary activism

Recommendations for how to improve commercial engagement range across a spectrum of op-

tions. The most straightforward might be to simply tag the primary Veganuary account instead

of just including the hashtag, as most did in the 2019 sample, because it would provide audience

members with a direct link to a core source of information on the movement. Instead of clicking

on the hashtag which directs the user to a selection of all posts containing it, many of which may

not actually be informative about the movement, by clicking on the Veganuary account link, the

user would see the organisation’s official profile with all of its own posts, links, and information

on how to get involved.

A more involved option would entail companies explicitly coordinating their advertising ef-

forts with those of the Veganuary organisation and of associated activists. For example, instead of

competitions in which users retweeted a company’s post for a chance to win some vegan product,

these competitions could require users to also engage with the Veganuary account, e.g., retweet

one of their posts, register for the campaign, sign a statement of support, etc. This way commer-

cial engagement would be guaranteed to better support the momentum of the activist movement

by more directly associating its product promotion efforts with the campaign and by driving its

audience to engage with it. Here the Veganuary organisation could deploy its members (or a bot

– see the "Gender Pay Gap Bot” that replied to organisations celebrating International Women’s

Day in 2022 with their current gender pay gap figures; Mellor (2022)) to directly challenge (or

shame) corporations, especially those not formally aligned with them already, who make refer-

ence to the campaign in promotional tweets without full committing to vegan values. In doing

so, the organisation would show to potential naysayers that it acknowledges the darker side of

veganism, and put distance between it and the ethic the organisation hopes to promote. This ap-

proach would help build credibility for the organisation and its supporters amongst those who

perceive the vegan movement as beholden to corrupt corporate interests.
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All potential improvements will need to contend with backlash from naysayers. It will there-

fore be critical for companies to take note of previous campaigns, such as the GVSR, and to de-

velop strategies for navigating the challenges of engaging with the politicised landscape of vegan-

ism. This is a lesson that generalises beyond the Veganuary context to any discourse contending

with climate-diet topics and debates.

3.6 Conclusion

The objective of this chapter as the first empirical work of the thesis was to address two gaps in

the environmental communications literature: 1) a focus on corporations, and 2) concentration on

a specific action-oriented advocacy campaign connected to environmental activism. To do so, I

analysed commercial engagement within a sample of the Twitter discourse surrounding the 2019

Veganuary campaign. This campaign was selected for two reasons. First, it targets changing spe-

cific consumption habits instead of more generalised collective action that occupies most studies

in the literature to date. Second, it was a highly controversial campaign due to the contempo-

raneous launch of the Greggs’ Vegan Sausage Roll and the publication of the EAT-Lancet report.

The methodological framework involved a network analysis approach with community detection

paired with manual content analysis.

The results show that commercial engagement with Veganuary in 2019 fell short of connect-

ing its audience to the Veganuary activist movement. These findings demonstrate that commercial

entities do participate, but that this engagement is limited with respect to deepening public under-

standing of why veganism is important. In fact, in the eyes of many users, corporate engagement

actively detracts from the perceived authenticity of the Veganuary movement. Given that one of

the pillars of the organisation’s strategy is to use corporate engagement to expand their reach, it is

concerning that the participation of the companies that did engage with the movement on Twitter

did not serve to facilitate interactions between their audiences and the Veganuary activists. Fur-

ther research must therefore consider how engagement on social media from corporations who

are at least ostensibly committed to the cause can meaningfully support its online activism.

The results also emphasise the need to better understand the roots of vegan antagonism. This

chapter shows that a significant volume of interactions and conflict in the discourse would not

have occurred had the GVSR not touched on such a strong trigger point of political controversy.

This phenomenon is not unique to vegan discourses on social media. It is instead emblematic of
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the culture war trend in which niche topics are politicised and turned into toxic and polarising

public debates. Further research should endeavour to better understand the roots and dynamics

of these debates, and to make them more civil and constructive.

This chapter makes significant contributions to the literature. It offers the first systematic anal-

ysis of corporate engagement with a discourse on social media related to environmental activism.

It therefore provides a benchmark with which future work can compare corporate engagement

within other activist discourses. To my knowledge, there are no studies of audience structure in

any other social movement context particularly focusing on the overlap of commercial accounts

with the core campaign. It would be interesting to determine how generalisable the trend ob-

served for Veganuary 2019 is to other contexts, thereby establishing how much better or worse

commercial engagement with climate-diet discourse performs in terms of audience mobilisation

in comparison with other activist campaigns.

Second, it suggests ways in which the Veganuary organisation, as well as other charities with

similar objectives, may better utilise social media for pressuring corporate collaborators to be more

transparent and sincere in their involvement with activist campaigns. That is to say, this chapter

shows that such organisations can do more to make sure that the net impact of corporations in-

teracting with environmental activist campaigns is not limited to profiting off the CSR-induced

boost to their bottom line, and offers some ideas for how this might be done. Finally, it contributes

another example to those presented in Garcia, Galaz, and Daume (2019) and Sanford et al. (2021)

of the fierce antagonism and controversy that discussions of diet choice as environmental action

elicits on social media. In doing so, it provides further motivation for future research to focus on

addressing the sources of this reaction and identify ways of reforming it.
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Chapter 4

The psycholinguistics of environmental

activists on Twitter

This chapter has been extended from the manuscript published by Frontiers Environmental Psychology on

30 January 2023. DOI: 10.3389/fpsyg.2022.1099331.

Abstract

This chapter investigates psycholinguistic patterns of activists in environmental discourse on

Twitter. Specifically, the study explores how the use of language relates to content diffusion.

Motivated by findings of environmental psychology, I measure the presence of four psycholin-

guistic features – agency, emotion, affiliation, and time – in over 500k tweets posted by environ-

mental activists between November 2015 and December 2020. Regression analysis identifies how

these psycholinguistic features correlate with tweet diffusion: Tweets related to climate change

are found to be shared more when they contain less positive emotion and more negative emo-

tion. This result provides evidence for the negativity bias in environmental communication on

social media. Moreover, the lack of a significant relation between agency, social affiliation, and

temporal focus on retweet engagement is important because it contrasts with what experimental

studies have found in different communication settings regarding the impact of these features on

engagement. This implies that there might be different pathways governing online engagement

with environmental communication and the corresponding impact of this information on offline

behaviour.
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4.1 Introduction

Moving to a new context, the next two chapters address the second major gap identified in the

literature review: the psycholinguistics of activist environmental messaging on social media and

its relation to audience engagement on- and offline. In the present chapter, I begin with an analy-

sis of how a sample of environmental activists use psycholinguistic features previously identified

by environmental psychologists and other communication scholars as important for framing en-

vironmental communication – agency, emotion, social affiliation, and temporal focus – and the

correlation between the usage of these features and online audience engagement.

The psycholinguistic associations of the frames, words, and narratives we use to talk about

environmental issues affects the way we and others think about them, along with our motivation

to take action towards environmental protection. There is a rich literature in environmental psy-

chology which explores experimentally how various psycholinguistic features affect our thought

processes and reported action intentions towards environmental issues. While some of these fea-

tures have been studied within general samples of environmental discourse on social media, their

usage specifically by influential opinion leaders has not. Moreover, there are no large-scale analy-

ses of how these features are related to user engagement.

Therefore, the objective of the work presented in this chapter is to measure trends in psycholin-

guistic feature use in environmental activists on Twitter, determine how they correlate with audi-

ence engagement, and then to interpret these results through the lens of environmental psychol-

ogy. It is the first study to bring to bear the wealth of knowledge that scholars have accumulated

about how environmental communication can be refined to better engage the general public on

actual trends in activist messaging on social media. Using tools of computational linguistics, I find

that among the features tested, the only statistically significant predictor of retweet engagement

is emotion: While activists do not use significantly more negative emotion when tweeting about

environmental issues relative to their other posts, the former were more frequently retweeted

the more negative emotion and the less positive emotion they contained. This result conforms

with expectations of a negativity bias on social media, but contrasts with expectations based on

experimental studies for the other features, suggesting that more research needs to be done to

understand how these features affect audience engagement with social media activism.

The chapter proceeds according to the following structure. In the next section, I present the

additional literature necessary to contextualise this study. First, I motivate the importance of
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studying the psycholinguistics of activist communication on social media using Stern’s value-

belief-norm theory of pro-environmental behaviour. Then, I present studies from environmental

psychology relevant to each feature included in the study, introducing hypotheses for what these

studies lead us to expect regarding the prevalence of these features in activist communication and

the engagement they elicit. From there, I introduce the dataset and methods used to extract the

features and analyse their relation to audience engagement. A discussion of the limitations in-

herent of using the selected data and methods is also included. The results are then presented,

followed by a discussion of their implications and significance. Finally, I conclude the chapter

with comments on how this work can inform future research, and in particular, how it motivates

the experimental study presented in Chapter 5.

4.2 Background Literature

4.2.1 Social media and pro-environmental behaviour

As discussed in Chapter 2, social media platforms have become an important arena for envi-

ronmental activism and mobilisation (Anderson, 2017; Boulianne, Lalancette, and Ilkiw, 2020;

Dekoninck and Schmuck, 2022; Koteyko, Nerlich, and Hellsten, 2015; Lörcher and Taddicken,

2017; Mavrodieva et al., 2019; Schäfer, 2012). The vast literature on environmental communica-

tion shows that social media is used by a variety of users to discuss and spread information about

environmental issues, and that the resulting discourses are contentious. Moreover, studies of en-

vironmental psychology tell us that messages framed with different psycholinguistic features are

differentially influential for shaping our behavioural responses. However, we currently lack a

systematic understanding of the psycholinguistic features that are used by activists to engage and

mobilise users via online discourse. Therefore, the focus of the study presented in this chapter

is the presence of psycholinguistic features expressed in the posts of environmental activists on

Twitter and the relation between these features and audience engagement.

I utilise Stern’s value-belief-norm (VBN) theory of pro-environmental action and behaviour (P. C.

Stern, 2000) as a framework for contextualising the importance of investigating how psycholin-

guistic features manifest in online environmental discourse and how they relate to user engage-

ment. VBN theory begins with the premise that pro-environmental action can be viewed as an

altruistic behaviour, which occurs in response to personal moral norms. These norms may be
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activated by the belief that particular conditions pose threats to others, and by altruistic values,

i.e., the conviction that one has the ability to initiate actions that could avert those consequences

(Schwartz, 1977).

VBN theory further maintains that in addition to altruistic values, egoistical and biospheric

values (e.g., caring about protecting the environment) have the capacity to activate norms. Here,

Stern defines norms as one’s sense of obligation to act and argues that those norms are mediated

by a set of beliefs. These beliefs centre around personal estimations of the state of the planet’s

ecological health, of the kinds of people affected by such environmental conditions, and of the

capacity of individual actions to alleviate threats to valued persons or things. Fig 4.1, recreated

from P. C. Stern (2000), provides a schematic representation of the variables and pathways in VBN

theory.

FIGURE 4.1: Schematic representation of VBN theory recreated from P. C. Stern
(2000).

Stern argues that individuals’ value-belief-norm propositions are susceptible to external influ-

ence exercised through information that may shape or change one’s beliefs. This influence may

not only come in the form of scientific findings, but also in the medium and mode, i.e., framing,

in which they are presented and discussed, and in the discourses that spawn around them. Cor-

respondingly, Stern suggests that environmentalist and anti-environmentalist discourses can be

understood as "efforts to activate or deactivate people’s environmental norms", or their sense of

obligation, "by highlighting certain kinds of values or consequences" (P. C. Stern, Dietz, and Guag-

nano (1995) as referenced in P. C. Stern (2000), p. 414). According to Stern, activists may trigger

these norms in their audience by raising awareness of the consequences of climate change, and by

addressing their audience’s ability to contribute to environmental action.

Stern states that pro-environmental movement support can span committed activism to more
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general support, ranging from participation in demonstrations and extensive involvement in so-

cial movement organisations to activities such as writing letters to political officials and reading

movement literature. Although Stern could not anticipate the emergence of social media activism

when he first developed VBN, his conceptualisation of activism can be applied to online settings,

with activists posting information, espousing specific values and beliefs, and calling for action via

social media platforms. More general movement support, on the other hand, is reflected on the

platforms in engagement with and sharing of activist content.

In a two-wave panel study of Austrian voters, Dekoninck and Schmuck (2022) provided an

initial codification of the mobilising power of environmental activists via social media platforms.

They found that participants who reported to actively follow environmental influencers or ac-

tivists on social media were more likely to report stronger intentions to engage with offline pro-

environmental behaviours and political participation over time. However, they did not examine

specific communication features or strategies of environmental influencers and activists.

One element of activist communication which can mediate the mobilising impact on audi-

ences is its psycholinguistic character. Different psycholinguistic features are known to have a

significant effect on human cognition, including on the formation of our beliefs, memory, and be-

haviour. As I will explore in the next section, they also have strong implications for shaping our

beliefs about environmental issues and for motivating action. These features could therefore play

a significant role in the VBN pathway, but have yet to be considered as such.

4.2.2 Psycholinguistics and pro-environmental behaviour

As also discussed in Chapter 2, there is a strong focus on framing in environmental communi-

cation research. However, most of these studies focus on topical frames, e.g., what was talked

about, and very few on the psycholinguistic frames employed. Yet, environmental psychologists

have identified several psycholinguistic features that influence the way we perceive, understand,

and engage with information related to environmental change. Occurring most frequently in these

studies and conversations are agency, emotion, risk perception in time, and social affiliation. All

of these features impact the way in which we use language to express our thoughts, the way we

perceive such expressions from others, and how we formulate attitudes and actions in response,

both within and beyond environmental discourses (Fusaroli and Tylén, 2012; Harding, Paul, and

Mendl, 2004; Verhoef, E. Walker, and Marghetis, 2016). In what follows, I introduce each of these
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features and provide an account of how they have been found to moderate the effects of commu-

nication in general, and within environmental discourses in particular. In this discussion, I refer

to experiments involving these features and measuring some kind of engagement with messages

containing them or reported behavioural intentions after viewing them. In doing so, I refrain

from describing in detail the nature of messages, i.e., their length, audio-visual mode, content,

and source. I will discuss these features at length in the next chapter, where they will be relevant

in comparison with the materials used in the experiment presented therein.

Agency

Emirbayer and Mische (1998) define agency as:

"A temporally embedded process of social engagement, informed by the past (in its habitual

aspect), but also oriented toward the future (as a capacity to imagine alternative possibilities)

and toward the present (as a capacity to contextualise past habits and future projects within the

contingencies of the moment)." (p. 963)

In other words, agency is our capacity to act on the basis of knowledge, experience, goals, and

ambition, both on the personal and on the societal level. Abele et al. (2008) provides a compre-

hensive review of the extensive body of literature that considers agency as a critical ingredient

for social judgement and engagement. In particular, agency is considered instrumental in en-

abling humans to self-categorise in social contexts, e.g., in evaluating one’s actions, responsibili-

ties, and obligations, and one’s perception of power and efficacy relative to others (Abele et al.,

2008). Agency is a crucial condition for individuals and societies to translate concerns into actions.

Humans are more likely to act when they know that their actions will have a direct impact on their

immediate circumstances (Bandura, 1977; Bandura, 1982; Bandura and D. Cervone, 1983). In this

context, self-efficacy, defined as an individual’s belief in their capacity to carry out actions that

are necessary to achieve particular outcomes, is considered as the precondition for an individual’s

capacity for agency (Bandura, 2000).

Crucially, agency is the outcome of individuals’ social and cultural contexts, which in turn are

informed and reinforced by individuals’ linguistic environment (Bandura, 1982; Duranti, 2005;

Fausey et al., 2010). As such, agency can be viewed as a psycholinguistic property. Scholars have

highlighted the importance of agency in motivating pro-environmental behaviour (Bamberg and

Möser, 2007; Bostrom, A. L. Hayes, and Crosman, 2019; Hines, Hungerford, and Tomera, 1987;
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J. H. Rees and Bamberg, 2014; Gifford and Comeau, 2011). A majority of the studies concerned

with understanding the effect of the display of agency in communication on pro-environmental

behaviour relies on online experiments. For example, Gifford and Comeau (2011) compared the

effect of messages relying on motivational framing with that of messages employing sacrificial

framing on reported engagement and intent to engage with climate action. While the motivational

content reflects agency, sacrificial content emphasises passivity. They found that the messages

which are framed by the former generated higher levels of engagement than those containing the

latter.

Furthermore, P. Hart and Feldman (2016)’s online experiment reveals that exposure to stylised

news content (indicated to be from the Associated Press) that emphasised efficacy increased re-

spondents’ intention to participate in political activities related to climate change because it in-

creased their perceived levels of hope. Moreover, Hine et al. (2016) found that messages with

specific and actionable adaptation advice increased reported adaptation intentions, even within

participants previously showing dismissive attitudes towards environmental issues. In a more re-

cent study, DiRusso and Myrick (2021) found that when individuals are presented with Instagram

visuals containing higher efficacy content that seeks to convince their audience that changing their

behaviour can make an important contribution to reducing plastic pollution, their feelings of hope

increase while their feelings of anger decrease. The experiment also revealed a correlation between

their feelings of hope with changing behavioural intentions towards climate change action.

In contrast with these contexts, agency has not yet been extensively examined within social

media discourse related to environmental issues. The investigation presented in Suitner et al.

(2022) provides the most comprehensive account to date of the presence of agency (in addition

to social affiliation and future focus) in climate change discourse. Their analysis of the hashtag

networks generated in tweets related to climate change published between 1 March and 19 April

in 2017, 2018, and 2019 demonstrates rising levels of agentic language over time (along with affili-

ation and future focus, which will be discussed below). The authors argue that this result suggests

that language which emphasises agency may play an important role in facilitating the growth of

discourse relating to environmental activism on Twitter. However, the authors did not study how

agency is used by activists specifically, nor how it relates to audience engagement. Therefore, there

is a need to further clarify the presence and engagement potential of this feature in climate-related

discourse.
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This review of empirical and theoretical literature on the way in which individuals perceive

agentic language in environmental communication suggests that messages containing efficacious

content increases perceptions of individual and/or societal agency and the desire to take action.

This is interesting because it implies that agency may be an important psycholinguistic feature in

activist messaging in environmental discourse on social media, and that it is likely to be met with

higher levels of engagement. As such, it leads to the following hypotheses about how agentic

language will manifest in activist messaging on Twitter:

• H1a: Activist content related to environmental issues will contain more agentic language

than the Twitter base rate.

• H1b: Activist content related to environmental issues with higher agentic language will be

more likely to be engaged with than content with less agentic language.

Emotion

There are a variety of different theoretical conceptualisations of emotion. In this thesis, I use the

definition in accordance with discrete emotion theory, which defines emotions as brief, intense,

psychological, and evaluative reactions directed at stimuli that motivates behaviour to enhance

survival (Ekman and Davidson, 1994; Nabi, 2002; Ortony, Clore, and Collins, 1988). Emotions

thus have a significant impact on our cognition, including on the formation of beliefs, memory,

and behaviour.

There is an emerging body of research concerned with the relationship between the discrete

emotions displayed in environmental communication, and the attitudes and behaviour towards

climate action that they inspire in the target audience. This line of inquiry is heavily related to

and often incorporates measures of agency, as the primary outcome variable of interest is how

likely participants report they are to take climate action and other pro-environmental behaviours

generally upon viewing more positive or more negative content.

So far, much of this work relies on experiments that compare the relative impact of specific

positive emotions, such as hope and empowerment, to the impact of specific negative emotions,

such as fear, worry, and anger, on a variety of climate-related outcome variables, e.g., risk percep-

tion and engagement with the movement. Here, the results of Amy Chadwick (2014), P. Hart and

Feldman (2016), Nabi, Gustafson, and Jensen (2018), and Jacobson et al. (2019) all suggest positive
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relationships between messages containing hope and participants’ attention and behavioural in-

tentions towards environmental protection and policies. Moreover, in a study of tweets related to

the 2014 Earth Hour campaign on Twitter, Fernández et al. (2015) found that tweets with positive

sentiment were associated with higher levels of retweet engagement.

Further research reports a complementary detrimental impact of negative emotion in climate

communication. Generally, communication that contains negative messages with a focus on risk,

threat, and danger has been found to trigger emotional responses leading to feelings of helpless-

ness, apathy, and contempt, all of which decrease attention and behavioural intention (Loewen-

stein et al., 2001; Lowe, 2006). For example, O’Neill and Nicholson-Cole (2009) examined partic-

ipants’ responses to visual representations of climate change and found that fear was ineffective

at motivating engagement. Meanwhile, nonthreatening visuals linking everyday emotions and

concerns to macro-environmental issues were more engaging. Moreover, Feinberg and Willer

(2011) found that when exposed to fear-mongering about "apocalyptic consequences" of climate

change in newspaper articles and videos, participants reported higher levels of apathy, denial, and

avoidance instead of action. In a study of the responses of adolescents in Australia to negatively-

framed climate change education, the authors found the majority reported feeling disempowered

and helpless regarding climate change action (Jones and Davison, 2021).

This literature suggests that negative emotions make individuals feel less hopeful about the

possibility to combat climate change, and therefore less likely to partake in this endeavour, while

usage of positive emotions achieves the opposite. However, another body of scholarship suggests

the inverse – that negative emotions in media communication may increase engagement and action

intention. Beginning with Rozin and Royzman (2001) and Baumeister et al. (2001), we know that

humans have a tendency to pay more attention to negative (bad news) than to positive content

(good news) in media communication. As a consequence, this negativity bias has likely precipi-

tated an emphasis on negative content in climate change communication on social media and in

mainstream news media. Several studies of coverage and communication in both arenas confirm

a general trend towards negative sentiment (Dahal, Kumar, and Z. Li, 2019; Loureiro and Alló,

2020; Sanford et al., 2021; Tyagi, Uyheng, and Carley, 2020; Wiest, Raymond, and Clawson, 2015).

Not only is negative sentiment more prevalent, but it has also been found to be more engaging

for some audiences. In more general communication contexts, Del Vicario, Bessi, et al. (2016) and

Zhu, Y. Kim, and H. Park (2020) determined that tweets displaying more negative emotion get
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retweeted more than tweets displaying more positive emotion. Similarly, Fan et al. (2014) found

that angry tweets in particular are more likely to spread than joyful or sad ones. More specific to

environmental topics, in a study of the communication of nine environmental non-governmental

organisations (NGOs), Barrios-O’Neill (2021) found tweets related to biodiversity with more nega-

tive sentiment received more engagement. Meanwhile, beyond social media, environmental com-

munication scholars have used experimental studies to argue that negative emotions can help

focus attention on climate-related problems, motivate deeper considerations of possible solutions,

and prompt meaningful behavioural change and/or policy support than information framed with

positive emotions (Bouman et al., 2020; DiRusso and Myrick, 2021; Hine et al., 2016; Hornsey and

Fielding, 2016; Meijnders, Midden, and Wilke, 2001a; Meijnders, Midden, and Wilke, 2001b). Most

recently, the results of Diamond and Urbanski (2022) suggest that participants who received pro-

longed exposure to negatively-framed news articles developed higher sustained levels of concern

and perceived importance of climate change than participants exposed to positively-framed ar-

ticles. However, they found no difference between conditions for reported pro-environmental

behavioural intentions and policy preferences.

Given the negativity bias of social media content suggested in previous work, I formulate the

following hypotheses for the presence of negative and positive emotion in activist environmental

communication on Twitter:

• H2a: Activist content related to environmental issues will contain more negative emotion

than the Twitter base rate.

• H2b: Activist content related to environmental issues will contain less positive language

than the Twitter base rate.

However, given the lack of consensus in the experimental literature pertaining to the impacts

of negative and positive emotion on audience engagement, there is little empirical evidence on

which to base hypotheses for retweet engagement with the activists tweets in the sample. There-

fore, I leave this as an open research question to be answered by the data and present the results

as a benchmark which future research may test.

Social affiliation

In addition to the interconnected psycholinguistic categories of agency and emotion, the literature

suggests that social affiliation may play an important role in the way in which individuals’ engage
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with environmental communication online.

Social affiliation, defined as one’s sense of connectedness or belonging, and a belief in the

in-community strength of that group (Tajfel, 1974), plays a critical role in motivating individu-

als to engage in prosocial action (Tajfel, 1974; Zomeren, Postmes, and Spears, 2008; Zomeren,

Kutlaca, and Turner-Zwinkels, 2018). For example, Kawakami and Dion (1993) find that stronger

group affiliation increases the likelihood of engaging in collective action, and B. Simon et al. (1998)

demonstrate that stronger affiliation with one’s in-group identity predicts participation in collec-

tive actions related to elderly and minority rights. Moreover, Ellemers, Kortekaas, and Ouwerkerk

(1999) agree that a stronger sense of connectedness to a group increases individuals’ concern for

and interest in the respective groups’ goals.

Social affiliation has also been found to be important for fostering engagement with pro-

environmental actions and behaviours. For example, J. H. Rees and Bamberg (2014) demonstrated

that individuals who reported feeling a stronger connection to their local community also reported

higher intention to participate in local pro-environmental action. In a series of surveys conducted

in the US, Bamberg, J. Rees, and Seebauer (2015) found that social identity was the single best pre-

dictor of reported collective environmental action intention across all studies. Moreover, Schmitt

et al. (2019) found that engagement with environmental activism was consistently predicted by

the extent to which respondents identified as belonging to a community of "politicised environ-

mentalists." Therefore, emphasis in social media communication on the existence and efficacy of

a global community of people engaging with environmental activism has the potential to be a

strong recruiting and mobilising mechanism.

Scholars also find that social affiliation shapes the use of language in political discourses. For

example, Lakoff (2010) and McClelland (1987) maintain that the language used in political moti-

vations of US liberals emphasises social cohesion, while the language employed by conservatives

emphasises cues of power and discipline. Correspondingly, Fetterman, R. L. Boyd, and Robinson

(2015) found that liberals and conservatives differ significantly in the use of language in online

chat rooms, news websites, and in US State of the Union addresses. Here, the authors confirm

that liberals rely on words associated with social affiliation, while conservatives use words associ-

ated with power. Moreover, in the context of the 2019 Hong Kong protests, Tay (2021) determined

that articles published by the pro-establishment and government-run China Daily newspaper, and

those published by the independent Hong Kong Free Press differ significantly in the use of terms
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related to social affiliation. While China Daily uses the most language condemning the protesters,

Hong Kong Free Press uses the words associated with social affiliation to depict solidarity with the

protesters. These findings are important given the degree to which environmental discourses in

mainstream and social media have become politicised in recent years (Anderson, 2017; Pepermans

and Maeseele, 2016).

These studies show how social affiliation manifests in language and therefore provide reason

to believe that it could be present in, and potentially impacting engagement with, environmental

communication. Interestingly, the only study examining the relation between affiliation and diffu-

sion on social media finds a negative relationship in tweets related to public health (Zhu, Y. Kim,

and H. Park, 2020). The Suitner et al. (2022) study included social affiliation in its analysis and

found an increasing presence of this feature in climate-related discourse over time, but it did not

diagnose how social affiliation is used by activists specifically, nor does it measure how affiliation

relates to audience engagement. Therefore, there is a need to further clarify the presence and en-

gagement potential of this feature in climate-related social media discourses. To this end, I present

the following hypotheses for social affiliation in activist communication on Twitter:

• H3a: Activist content related to environmental issues will contain more affiliation language

than the Twitter base rate.

• H3b: Activist content related to environmental issues with higher affiliation language will

be more likely to be engaged with than content with less affiliation language.

Time

As discussed in Chapter 2, one of the key obstacles to fostering more attention, concern, and

engagement with environmental issues is the long-term timescale of most threats, especially to in-

habitants of the Global North, where the consequences of climate change are not nearly as severe

as they have already become in many countries of the Global South. The lack of temporal proxim-

ity tends to de-emphasise the urgency of mitigation and adaptation initiatives among populations

where the consequences of climate change have yet to become part of their daily lives. Meanwhile,

literature on temporal framing suggests that the ways in which the past, present, and future are

emphasised in environmental communication may impact individuals’ perceptions of environ-

mental issues and the importance of immediate action. Seligman et al. (2013) present evidence that
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suggests references to future outcomes based on present behaviour is potentially powerful for mo-

tivating behavioural changes. The authors found that perceptions of time, specifically in relation

to conceptualisations of reward and punishment in the present and future, is a significant motiva-

tor of human behaviour. Supporting this theory, an emerging body of research has demonstrated

that future-focused messaging increases the likelihood of individuals adopting more sustainable

consumption behaviours (Bechtel, Verdugo, and Queiroz Pinheiro, 1999; Joireman, Lasane, et al.,

2001; Joireman, Van Lange, and Van Vugt, 2004; Lindsay and Strathman, 1997).

Moreover, in their study of a sample of climate change discourse on Twitter, Suitner et al. (2022)

also found an association between future-focused language and affiliation. Their results suggest

that the association is growing over time, indicating that there is an increasing emphasis on future-

focused language within the discourse and that this emphasis is potentially an important feature

of how the climate change discourse is growing and evolving to be more action-oriented over

time.

Meanwhile, the work of Kahneman and Tversky (1979) on prospect theory shows that humans

do not rationally evaluate comparisons of short and long-term risks and rewards. In turn, Gifford

(2011) and Leiserowitz (2007) leverage this theory, in addition to empirical evidence showing the

human tendency to discount future environmental risks (Hendrickx and Nicolaij, 2004), to suggest

that the emphasis on future risks in environmental communication may not be effective at engag-

ing the public because the human brain is not evolutionarily programmed to attend to future risks

when present ones seem more urgent and/or threatening. Instead, Gifford (2011) suggests that

focus on the present may be more compelling. Moreover, while the focus of Hine et al. (2016) was

more closely tied to agency, there is reason to believe that their findings of higher reported sup-

port for green actions and policies upon viewing messages containing specific, directly actionable

solutions result not only from the agentic framing of the messages, but also from the anchoring on

what can be done in the here and now. As such, there is still the need to clarify how references to

the future, e.g., future consequences or opportunities, versus the present, e.g., what can be done

by various stakeholders today or tomorrow, impact engagement with environmental activism.

Regarding past focus, there appears to be little incentive or motivation for activists to favour

references to the past in their communication about environmental issues. While it is true that

in specific contexts, e.g., in response to failed policy initiatives or inaction at global summits,

references to the past failures of leaders and major industries, their legacy of inaction, and historic
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lack of accountability, may spike (Han and Ahn (2020) and Boulianne, Lalancette, and Ilkiw (2020);

see also Chapter 6 for an analysis of failure narratives on social media in response to the outcomes

of COP26). However, it seems more logical that overall, references to the present and/or future

would be more prevalent.

In contrast, scholars find that linguistic content from climate change deniers frequently draws

on notions of nostalgia, which has become a central tool to support the narratives of many populist

political groups around the world (Betz and Johnson, 2004; Kenny, 2017; Krange, Kaltenborn, and

Hultman, 2021; Menke and Wulf, 2021). Climate change deniers use nostalgia as a rhetorical

tool to justify the status quo and persuade people to oppose modern environmentalism (Krange,

Kaltenborn, and Hultman, 2021). As such, it might be the case that activists may seek to counter

this past focus with emphasis on what can be done now in the present to offset future risks.

This body of work suggests that temporal orientation may function as an important psycholin-

guistic feature in the environmental discourse, particularly in attempts to alert individuals of fu-

ture risks and encouraging action in the present, but it has yet to be analysed in activist commu-

nication on social media. In light of this literature, I present the following hypotheses:

For past focus:

• H4a: Activist content related to environmental issues will contain less past-focused language

than the Twitter base rate.

• H4b: Activist content related to environmental issues with more past-focused language will

be less likely to be engaged with than content with less past-focused language.

For present focus:

• H4c: Activist tweets related to environmental issues will contain more present-focused lan-

guage than the Twitter base rate.

• H4d: Activist tweets related to environmental issues with more present-focused language

will be more likely to be engaged with than content with less present-focused language.

And finally for future focus:

• H4e: Activist tweets related to environmental issues will contain more future-focused lan-

guage than the Twitter base rate.
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• H4f: Activist tweets related to environmental issues with more future-focused language will

be more likely to be engaged with than content with less future-focused language.

***

In summary, the literature examined above indicates that the psycholinguistic categories of

agency, emotion, social affiliation, and time in environmental discourse may play an important

role in generating engagement with the discourse. However, this chapter is the first to offer em-

pirical research on the use of the four features by activists on a prominent social media platform

and the correlation of these usage patterns with audience engagement.

4.3 Research Design

4.3.1 Overview

In response to the lack of rigorous in situ examinations of the psycholinguistic profiles of activists

in environmental discourse on social media platforms, and of the impact on user engagement, this

chapter contributes to filling this gap by testing the hypotheses stated above, thereby answering

the following questions:

1. How frequently do environmental activists use agency, emotion, affiliation, and time when

discussing climate change on Twitter? How does their use of these features differ within

climate and not climate-related discourses?

2. How does the use of agency, emotion, affiliation, and time relate to retweet popularity of the

activists in climate-related discourse?

To do so, I measure the usage of agency, emotion, affiliation, and time in tweets published by 50

environmental activists between November 2015 and December 2020, and build regression mod-

els to identify how the features relate to retweet popularity in tweets related to climate change.

This analysis allows for a nuanced account of the extent to which psycholinguistic features in

activist tweets may precipitate virtual engagement with environmental activism on Twitter.
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4.3.2 Data

The selection of environmental activists to include in the analysis is nontrivial. The sample of

activists examined comes from Luo, Card, and Jurafsky (2020) which used a list of Twitter users,

each labelled as either a climate change activist or denier for a language classification task. The list

contains 100 users of each category and was originally curated by Wikipedia users. In this work,

I was only interested in the activists who still maintained active profiles at time of collection (Jan-

uary 2021). This resulted in a set of 50 users. As this dataset comes from Twitter, the same ethical

considerations and commitments as those detailed in the description of the dataset in Chapter 3

Section 3.3.2 are taken.

The majority of accounts represent activists or groups from the US, UK, Australia, Canada,

and Europe. There are inevitably important activists and activist groups excluded from this list.

Moreover, these 50 accounts do not approximate a representative sample of all environmental

activists on Twitter. However, they do include a diverse array of voices, from celebrity activists

to politicians and activist groups. I manually evaluated the profiles of every account on the list

to make sure none were "bots" or automated accounts. This process involved first passing each

profile through the Observatory on Social Media’s (OSoMe) Botometer to detect potential bot

accounts. The Botometer is an artificial intelligence tool that compares a given Twitter account

against a machine learning model trained on a labelled dataset of accounts known to be bots and

returns a rating of how likely the account in question is a bot.1

The Botometer cannot guarantee perfect classification. Thus, I further investigated all accounts

that the Botometer scored within the top 10% of users with the highest estimation of bot status.

This included all users with a bot likelihood score of 3.5 of 5 and above. These accounts include an

English actress, the account for a Yale University magazine, two Canadian academics, a prominent

Australian climate journalist, and multiple prominent climate activists. Many of these accounts

are actually verified by Twitter and as such are vetted to make sure they are authentic.2 For the

others, I could not find evidence to suggest that these accounts were artificial or otherwise not

who they claim to represent. Thus, I concluded that the algorithm mistook these users.

Eighteen of the fifty accounts on the list of activist account are not representing a single person,

but rather a media group, environmental organisation, or collective of multiple individuals, e.g.,

1https://botometer.osome.iu.edu/faq
2https://help.twitter.com/en/managing-your-account/twitter-verified-accounts
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CarbonBrief, Oxfam GB, and Greenpeace UK.3 These accounts could be maintained by more than

one actor, and that distinguishes them from individual accounts. Such accounts tend to have

a greater capacity to create content, e.g., social media teams, and therefore be more active than

individual accounts. At the same time, I cannot exclude the possibility that individual activists,

especially the most high-profile, also rely on assistance when running their personal accounts.

This points to a limitation of studying social media trace data: There may be a large variety in the

ways in which content for social media is produced within individual and collective accounts that

simply scraping data en masse cannot directly account for.

In any case, as will be further detailed in the next section, I control for posting frequency and

number of followers when modelling retweet engagement to account for potential biases resulting

from imbalances in the distribution of post volume per user. It is also important to highlight that

the focus of this study is not to identify the relation of frequency in posting behaviour and user

engagement, but primarily to identify the psycholinguistic tools employed by those accounts in

the content they publish, and how this usage resonates with the experimental literature and correlates

with retweet engagement. I am not concerned with what the usage of the psycholinguistic features

tells us about the activists themselves, but about how the usage is perceived by the users who

interact with their content.

All original tweets posted by the selected users publicly and still available from between

November 2015 and December 2020 were collected using the Twitter Academic Research API in

early January 2021. After removing all duplicates, retweets, and replies, the collection resulted in a

dataset of over 510319 total posts. This figure is in line with the weekly average tweet rates across

the users in the sample (calculated by Botometer and retrieved in the manual profile validation

process described above). Table 4.1 shows the total number of tweets and retweets for each of the

users in the dataset.

The time frame of collection begins with the United Nations Climate Change Conference

(COP21) in Paris in November 2015, during which the Paris Climate Agreement was written. This

conference represents a landmark in the recent timeline of global climate change events. These

accords were one of the first steps taken by global leaders in response to the IPCC’s 2014 report

calling for global action (IPCC, 2014), and as such serves as a sensible starting point for observa-

tion of recent climate discourse. This time span also includes the increase of activism on social

3For the accounts in the list, the distinction of individual versus organisation is entirely transparent, as the biogra-
phies provided make plain whether an account is an individual, media group, activist collective or other organisation.
There are none that fall into a questionable status.
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TABLE 4.1: Username, primary country association, number of tweets, and sum of
retweets for each account included in the sample

Username Country Tweets Retweets Username Country Tweets Retweets
SierraClubO US 38517 918620 MarkRufflao* US 8019 8219176
ClimateHomeO UK 24002 100463 PaulEDawson UK 7584 550998
cathmckenna Canada/US 23175 449469 CarolineLucas* UK 7551 3074254
guardianecoO Int’l 23003 757668 LeoHickman UK 7046 126018
NRDCO US 21507 778247 EcoSenseNowO Canada 7033 642578
MichaelEMann US 20565 552026 sunrisemvmtO US 6166 970689
EcoWatchO US 20475 467762 dwallacewells US 5966 265467
TreehuggerO US 18973 160138 GeorgeMonbiot* UK 5751 1706603
gristO US 17896 201289 dpcarrington UK 5671 111518
tveitdal Norway 17741 674460 MaryHeglar US 5060 164648
DrShepherd2013 US 17131 157427 oxfamgbO UK 5014 122000
James_BG UK 16637 97349 Amelia_Womack UK 4876 194875
EricHolthaus* US 13386 1705911 AOC* US 4747 30463907
EnvDefenseFundO Int’l 13216 192897 ChrisGPackham* UK 4499 1321073
350O Int’l 13085 625050 drvolts US 4210 390918
EarthjusticeO US 12577 518871 NaomiKlein Canada/US/UK 3722 1041407
RichardMcLellan Australia 11570 95316 bradplumer UK 3708 87896
CarbonBriefO UK 10920 92334 KHayhoe Canada 3367 346684
MikeHudema* US 10470 1381195 JayInslee US 3098 521918
Yale360O US 10053 273760 Jamie_Margolin US 2481 181885
UNFCCCO Int’l 9788 889783 GretaThunberg* Sweden/Int’l 1411 6064854
ExtinctionRO Int’l 9238 603563 Ed_Miliband UK 1194 964985
billmckibben* US 9017 2086188 algore US 1026 449524
ErikSolheim Norway 8554 875843 BillNye US 5714 769415
GreenpeaceUKO UK 8318 388630 LeoDiCaprio* US 591 1505864

Note: Accounts are organised in the table in decreasing order of tweet count. The primary country association of each
account is also provided. Int’l denotes accounts that represent individuals/organisations with a strong international
presence (or are the official international account associated with a given organisation/group). Accounts with the top
10 most retweets are denoted with asterisks for emphasis. Accounts that do not belong to individuals are demarked
with an O superscript.

media spearheaded by Greta Thunberg which began in 2018.

Retweets are used as a proxy of engagement with the posts of activists, as opposed to likes,

replies, or a combination of the three. The value of retweets as an indicator of audience interaction

and influence is described in the previous chapter. A discussion of the limitations of using retweets

as a proxy of engagement with the environmental movement is provided at the end of this section.

To identify the tweets most likely related to climate change, an iterative process to identify

a set of keywords identifying content related to climate issues was undertaken. This consisted

of first searching for tweets containing "climate change", "carbon", and "environment" and then

examining random samples of tweets not including these terms to find tweets that were indeed

related to environmental issues so as to identify further words or phrases to include in the query.
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Iterations of this process continued until no additional terms could be identified to reliably expand

the classification.

This process resulted in a final set of the following terms: biodiversity, carbon, clean energy, clean

power, climate, climate change, CO2, coal, ecofriendly, emission, environment*, EPA (the abbreviation of

the United States’ Environmental Protection Agency), global warming, green, oil, pollution, renewable,

solar, and sustainab*. The asterisks denote the stem of the word for the terms that have multiple

forms, e.g., environment versus environmental and sustainable versus sustainability. The other terms

are already in the stemmed version according to the stemmer algorithm available via the Gensim

package for Python.

To evaluate the precision and recall of our approach to identify climate-related tweets in the

sample, I took random samples of 100 climate-tagged and 100 not-climate-tagged tweets and man-

ually evaluated their climate relevance. The results are satisfactory: all of the climate-tagged

tweets were correctly identified as climate-related, while 94 of the not-climate-tagged tweets were

actually not climate-related. Examples of these false negatives include the following three posts:

"The ocean between Cape Cod & Nova Scotia warmed 3.6F in under 10 years. These rising

ocean temps are forcing fish to abandon historic territories and move to cooler waters."

"Future #pandemics are on the horizon if mankind does not stop its rapid destruction of nature

#Coronavirus"

"Nuclear power can be, and should be, one major component of our rescue from a hotter, more

meteorologically destructive world."

Each of these indirectly imply criticism of anthropogenic climate change by making reference

to examples of threatening consequences. These tweets do not contain keywords or terms that

could be adopted into the set of search terms to increase identification of climate-related posts

without the risk of incurring false positives. They also focus on complicated scientific concepts

that may well be inaccessible to much of the general public. Thus, while this filtering method

includes false positives, I am content with the level of accuracy as well as the clarity regarding

environmental topics present in the tweets tagged by the method as relevant to environmental

issues.

The rest of the sample of tweets labelled as not climate-related cover a wide range of topics.

Many refer to other social issues. For example, there are tweets commemorating celebrations such
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as International Women’s Day and International Transgender Day of Visibility. Some include

political critiques. This makes sense given the geographic bias of the accounts in the sample

and that the collection time frame covers two US presidential elections, the UK referendum on

leaving the European Union (Brexit), two general elections in the UK, and a Canadian presidential

election. Others tweets are more mundane comments and anecdotes about personal experiences

of the users.

4.3.3 Method

Linguistic analysis

The Linguistic Inquiry and Word Count (LIWC) dictionary is used to extract psycholinguistic

properties from each of the tweets. Before conducting the linguistic analysis, the tweets are prepro-

cessed to remove URLs, usernames, punctuation, numbers, and stopwords. LIWC uses a bag-of-

words dictionary approach to quantify language use in socio-psychological categories (Tausczik

and Pennebaker, 2010). It functions as a software program which takes text as input and returns

a set of scores for 92 domains per input. For each domain, LIWC reports the number of words

in the input text belonging to a unique dictionary of words defined specifically for that domain.

These dictionaries were curated by psychologists, linguists, and sociologists, and then validated

externally in experimental studies (Tausczik and Pennebaker, 2010; Pennebaker et al., 2015). Some

of the domains pertain to grammatical features of text, e.g., the number of words, verbs, nouns,

etc. Other domains refer to various emotions (e.g., sadness, anger, happiness, fear, etc.), cognition,

relativity, and social processes. The score for a domain and subdomain is calculated by compar-

ing the number of words per text corresponding to the domain dictionary to the total number of

words in the text, according to the following formula:

Score(domainx, textt) = 100 ∗ |wordsx ∩ textt|
|textt|

(4.1)

where x is a given domain and t is in the input text. The scores therefore represent the percentages

of words in a text belonging to each domain (or subdomain).

Table 4.2, adopted from Pennebaker et al. (2015), shows the sub-divisions in each domain and

some example words from the corresponding LIWC dictionary. A given word may be classified

under multiple domains. The score for each domain is the sum of its constituent subdomains.



4.3. Research Design 99

TABLE 4.2: Semantic domains and sub-domains examined in the study with exam-
ple words.

Domain Sub-domains and example words

Affect
Positive emotion (love, nice, sweet)
Negative emotion (ugly, nasty, hate)

Cognitive
Insight (think, know)
Causation (because, effect)

Drives

Affiliation (ally, friend, social)
Achievement (win, success, better)
Power (superior, bully)
Reward (take, prize, benefit)
Risk (danger, doubt)

Time orientation
Past (ago, did, talked)
Present (today, is, now)
Future (may, will, soon)

As discussed in Pennebaker et al. (2015), LIWC has been subjected to rigorous psycholinguistic

evaluation across a variety of contexts including news media, social media, professional commu-

nication (e.g., email), and casual language (e.g., text messaging). As such, its validity and relia-

bility in detecting grammatical and semantic categories in text is generally accepted by scholars

in numerous research fields. This has led to its recognition as a standard method in computa-

tional linguistic analysis. A few notable examples of research with LIWC include Sharma et al.

(2017)’s analysis of abortion discourse on Twitter; Tumasjan et al. (2010)’s construction of psy-

cholinguistic profiles of major figures in the online German political discourse in the run-up to a

major election; Pietraszkiewicz et al. (2019)’s investigation of gender-stereotyped use of agency

and communion language in job adverts; Dyer and Kolic (2020)’s construction of semantic net-

works of death and affect in Twitter discourse related to Covid-19; and Tay (2021)’s comparison of

the sociopsychological profiles of newspaper coverage surrounding the 2019 Hong Kong protest

movement. Nonetheless, weaknesses, limitations, and alternatives to LIWC are discussed later in

this section.

Corresponding to the features identified in the environmental psychology literature as dis-

cussed in the previous section, I am specifically interested in the following LIWC domains: posi-

tive emotion, negative emotion, present, past, and future focus, and social affiliation. To measure

agency, I use a combination of Pietraszkiewicz et al. (2019)’s agency dictionary with the LIWC

empowerment index, as introduced in Suitner et al. (2022). The Pietraszkiewicz et al. (2019)

agency dictionary allows for the quantification of agentic language in text using the same logic

as a LIWC dictionary. The LIWC empowerment index averages the following LIWC domains:
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power, achieve, reward, insight and cause. The two scores are then averaged to yield the final

measurement of agentic language. For illustrative purposes, Table 4.3 contains examples of tweets

from the collected dataset scoring highly for each feature.

TABLE 4.3: Examples of high-scoring tweets per feature examined in the study.

Feature Climate-related Non climate-related
Positive emotion Lots of ways to lower carbon emissions asso-

ciated w/ dietary choices. Vegetarian is awe-
some, but pescatarian (what I am) better than
meat, chicken is better than beef. Local food
is less energy-intensive, etc. Each of us can
find ways to improve consistent w/ our pref-
erences

Thank you dear women of our lives! Thank
you for your wisdom, courage, and strength!
#100daysofresistance #WomensMarch

Negative emotion Do you think it’s right that we go on destroy-
ing the natural world? A bleached reef is a
tragic sight. A desperately tragic sight, partic-
ularly if you’ve seen it before, and you know
what it could have been like. #ActOnClimate
#ClimateCrisis

Outrageous. Disgusting. Latin Americn lead-
ers condemn Trump’s Mexico wall #Immi-
grantRights #CELAC #DumpTrump

Agency/Empowerment Yes, winning the race to zero pollution is an
ambitious goal – but it’s 100% achievable.
Here’s what it’ll take.

How a vampire squid inspired a Goldman
prize-winning marine life champion #Gold-
manPrize

Affiliation We’re giving #ClimateThanks to our 2.4 mil-
lion members and activists that help NRDC
protect and defend our environment. Thank
you!

We welcome refugees battered by #Hurricane-
Dorian. We are all members of a shared hu-
manity!

Past focus We remember those whose lives have been
taken or forever changed because of the cli-
mate emergency

Congratulations! You’ve just won #Stupidist-
TweetOfTheWeek

Present focus Don’t look away. This is a #climateemergency Don’t wait. Vote today.
Future focus No plan for the environment. No plan for the

economy. No plan for our future.
The PM will address Canadians soon.

Once the features have been extracted, their distributions in the climate and not climate-related

subsets are compared between each other and with the baseline values for Twitter as presented

in Pennebaker et al. (2015)). This quantifies how similar or dissimilar the average feature usage

among activist posts are relative to the more generic Twitter discourse.

Regression analysis

Next, two sets of regression models are used to model the relationships between the variables

of interests. For all models, tweets are nested within communicators as the model cases are not

independent, i.e., the stylistic variability of each user and the fact that they have different numbers

of posts and followers. This allowed for standard error estimations which are robust to the non-

independence of the tweets. All models include fixed effects for year, month, and weekday given

the periodicity of tweet activity and retweet engagement. The first year of the dataset (2015) is
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used as the reference level for year, while the modal values of month (November) and weekday

(Wednesday) are used for those variables.

The first model determined if the usage patterns of the psycholinguistic features differed in

tweets that are climate related and those that are not. The second model determined if any of the

features are related to higher or lower retweet engagement. In each model, the number of follow-

ers each user had at time of collection and the word count of each tweet, excluding usernames

and URL links, are included as covariates. Word count is not usually included in Twitter studies,

due to the short character limit (280 characters) imposed by the platform. However, it is possible

there is some variation in tweet length which could reflect different communicative intentions and

lead to more or less engagement. Indeed, there is significant variance in length among the tweets

in the tweet sample, so it is included here to account for any impact this variable could have on

retweet probability. Follower count and number of retweets are log transformed because they are

dramatically right-skewed. Moreover, the regressions used bootstrapped standard errors which

are robust to non-normality to further account for the skew in these variables.

Finally, the existence of a pathway between climate relevance of a tweet, the use of the target

linguistic features, and retweet count is tested. To do so, path analysis is used with the variables

determined to be significantly related to higher or lower retweet engagement. Path analysis is

a type of structural equation modelling. It extends multiple regression to allow researchers to

infer and test sequences of links between variables (Barbeau et al., 2019). It approximates the

direct, indirect, and total effects of certain independent variables on other independent variables,

along with how they all together influence the dependent variable. To do so, it uses a bootstrap

method (Shrout and Bolger, 2002), in which a mean indirect effect is computed using re-sampling,

typically consisting of 5000 iterations. The method outputs p-values, confidence intervals, and

standard error values for estimations of the direct and indirect effects for the variables included in

the model, which are used to interpret the mediation paths.
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4.3.4 Limitations

Limitations associated with Twitter

As mentioned in the limitations discussion of Chapter 3, the external validity of research using

Twitter data is inherently limited because it is not representative of any given demographic pop-

ulation. Moreover, it is likely not representative of the environmental discourse as a whole. How-

ever, the study is specifically concerned with prominent environmental activists engaging with

social media discourse, given the rising importance of social media platforms and opinion leaders

within environmental debates (as discussed in Chapter 2). Moreover, several studies have shown

the strong extent to which Twitter analyses can reflect and predict offline trends, therefore serving

as useful indicators of offline realities (Becatti et al., 2019; Bollen, Mao, and Zeng, 2011; Dyer and

Kolic, 2020; Gaisbauer et al., 2021; Gaumont, Panahi, and Chavalarias, 2018; Shukla et al., 2019;

Stella, Ferrara, and De Domenico, 2018; Stella, Restocchi, and De Deyne, 2020; Tumasjan et al.,

2010; Yasseri and Bright, 2016).

Additionally, unlike other platforms such as Facebook and Instagram, Twitter posts are lim-

ited to 280-characters.4 While there is still significant variation in tweet length and this variation

should be accounted for when modelling engagement (as is done here by including word count

as a covariate), it is recognised by researchers that the character limit typically forces users to con-

strain each tweet to a single topic or message (C. S. Park and Kaye, 2019; Z. Zhou et al., 2010).

This is convenient for my research design as it reduces the likelihood of a single post containing

multiple dominant and potentially contradicting psycholinguistic features, e.g., high positive and

negative emotion. As such, drawing correlational relationships between each feature and user

engagement is plausible. Thus, while this study cannot generalise to all social media discourse on

the topic nor to an external population, it can provide an initial characterisation of environmental

activist discourse on one of the major social media platforms, which can then inform studies on

other platforms as well as offline experiments.

Limitations associated with LIWC

LIWC continues to be one of the most popular choices for broad computational linguistic analysis.

Nonetheless, research using LIWC is not without its limitations. First, LIWC does not enable the

detection of higher-level semantic features such as irony, sarcasm, or more complex sentiment.

4This limit was 140 characters until November 2017.
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Moreover, it is not able to account for context-related features of language which are not com-

monly detectable with a lexicon-based approach. As such, LIWC’s feature extraction does not

yield results with the same level of sophistication as more nuanced and contextually-specialised

analysis may yield, e.g., manual content analysis. I attempt to offset this limitation by manually

examining samples of tweets in the discussion of the prevalence results.

Moreover, LIWC is not the only option to score psycholinguistic features of language. There

are various frameworks to score individual categories such as sentiment, toxicity, contextual affect,

and verbal complexity. These frameworks assist in the quantification of how entities are portrayed

along the dimensions of power, agency, and sentiment (Field and Tsvetkov, 2019). However, none

of these frameworks provide one single method for identifying emotion, agency, social affiliation,

and time. Unlike other scoring tools, LIWC allows for an exploration of the exact features of inter-

est known to be influential in environmental communication, all within the same framework and

all developed by the same panel of experts. Another major advantage of LIWC is that its develop-

ers calculate base rates, i.e., how prevalent each of the features are in broad samples of discourses

from various sources, including Twitter, for comparison. These base rates are a very useful point

of reference as they provide an indication as to how results from more specific discourse settings

on the platform compare with the platform average.

Limitations associated with the sample of activists

The pre-labelled list of Twitter accounts associated with influential environmental activists and

activist groups provides an exogenous classification of users and tweets are validated in previous

peer-reviewed research (Luo, Card, and Jurafsky, 2020). However, the sample is limited to 50

users. This raises questions about the generalisability of the findings beyond the sample. Given

the considerable volume of retweets that the users included within the sample generated, it is clear

that the users reach and influence a considerable volume of other Twitter users. Thus, they are

clearly prominent opinion leaders in environmental activism on Twitter. It is therefore still useful

to study them to get an initial sense of the general trends in emotional framing that environmental

activists use in their communication on Twitter. They present an initial benchmark for the link

between psycholinguistic framing and retweet engagement for future work to expand upon with

investigations of other users, perhaps on different platforms, and with other types of interactions.

Furthermore, to my knowledge, there is no standard regarding sample size in Twitter research,
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so I offer this analysis based on the sample as a starting point for further investigation of other

prominent users in this space.

Additionally, most of the users in the sample are based in the US, UK, Canada, Australia, and

Europe, and virtually all of them post in English. In doing so, they contribute to the global dia-

logue on environmental activism and not to the discourses that may be ongoing in more specific

local contexts. As a consequence, the analysis of this chapter is not able to shed light on how the

sample’s globally-oriented activism affects and/or interacts with more local and context-specific

activism, where cultural, political, and social values and norms will inevitably condition the focus

points of various campaigns and their effectiveness. It should be emphasised that what drives

interaction on the global level may not be the same as what mobilises social media audiences to

engage with local issues. Future research should address the geographic and linguistic bias of this

work by repeating the analysis for sets of activists who produce content in different languages

and who speak to environmental issues in more localised contexts.

Limitations of retweets as indicator of engagement

The value of using retweets to track interactions and influence on Twitter is described at length in

Chapter 3. In that analysis, retweets were the most relevant mechanism to study because of how

they have been demonstrated to signal influence of a tweet on the retweeting users (Abdullah

et al., 2017; Metaxas et al., 2015; Majmundar et al., 2018) and how it serves to diffuse information

across networks of connected users (M. Cha et al., 2010; Kwak et al., 2010). In this case, I am

less concerned about retweets as a diffusion mechanism but more interested in how they signal

engagement with the information contained in a given tweet.

The strength of engagement reflected by retweet count is distinct from that which is reflected

by other types of interaction with individual tweets afforded by the platform, e.g., likes and

replies. Lipsman et al. (2012) suggest that retweets are more salient symbols of engagement than

likes because while the latter indicate appreciation and signal agreement with the content con-

veyed in the tweet, the act of retweeting expresses more commitment to the content and will-

ingness to spread it. Furthermore, Kwak et al. (2010) and M. Cha et al. (2010) argue that replies

and mentions are used more often to engage users in conversation than to reflect an inclination to

engage with and spread the communicated information.
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Returning to retweets, it is possible that a user might retweet an activist’s tweet to ridicule

or disagree with it, especially given the option to make a "quote retweet", i.e., a retweet with

commentary. However, my design is limited to the metadata available from the tweets of each

user in the sample. This includes the total like count, retweet count, and reply count, but does

not distinguish "normal" from quote retweets. Therefore, I am unable to distinguish retweets

signalling supportive engagement with the activists from that which may be seeking to disagree

with or degrade them. In order to distinguish these two forms of retweet engagement, it would

be necessary to track down and verify the stance of each retweet of each tweet in the sample.

This was unfortunately beyond the scope of the study. It is not yet known how frequently malign

quote retweeting occurs with tweets from environmental activists (or from any other type of user

generally), and therefore presents an intriguing avenue for future research.

Moreover, as also touched in the last chapter, there is a diversity of reasons for why users

decide to retweet. While much of this remains to be further investigated in the changing social

media landscape, previous work has determined that agreement with and endorsement of the

importance of the retweeted content as a common motivation across independent samples (Ab-

dullah et al., 2017; Majmundar et al., 2018; Metaxas et al., 2015). An additional critique of using

retweets as a proxy of engagement is not unique to retweets in particular as a mechanism of in-

teraction and influence, but to all forms of engagement with activism online. Primarily, the study

of online engagement at the level of counts of interactions, without ways of probing how this

engagement affects individuals beyond their online activity, cannot distinguish between sincere

movement support from what has come to be known as "clicktivism" (George and Leidner, 2019).

The term has been used to describe participation in online activism which requires little effort or

commitment, e.g., retweeting or signing online petitions. Critics of clicktivism argue that such

actions on their own are insufficient for bringing about substantive developments (Bozarth and

Budak, 2017; Gladwell, 2011; Morozov, 2019).

While it is true that not all participation with online activism reflects the same level of com-

mitment to and engagement with the broader movement, it is also hard to deny the impact that

the cumulative mobilisation achieved by online social movements has had on precipitating real-

world change (Han and Ahn, 2020; M. Lee and Murdie, 2020; Y. Li, Bernard, and Luczak-Roesch,

2021; Tufekci, 2013; Tufekci and Wilson, 2012). Thus, it is clear that even if one cannot determine

the precise character and underlying motivations of interactions with online activism, they are
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still important to study as components of the success or failure of online social movements.

Limitations of the analytical framework

The analytical framework of this chapter relies on regression models relating measurements of

psycholinguistic feature presence and retweet engagement, controlling for climate content rele-

vance, word count, and follower count. It does not take into account non-content related vari-

ables of the tweets and how these might also affect engagement. In particular, I only analysed

the text of each tweet, excluding any videos, images, or links that might be associated with them.

This means I lose some information conveyed by these attachments, thereby potentially neglecting

components of the full message conveyed. This is something to be taken into account in follow-up

studies as multimedia posts become more popular.

Additionally, the work is vulnerable to the dependent variable problem: I examine the use

of agency, emotion, affiliation, and temporal focus in tweets posted by accounts in my sample

but not those of a control group of accounts from the same time period. This issue is somewhat

mitigated by the comparison with the Twitter base rates for each feature but comparisons would

have been made more robust with a randomised control set.

Moreover, while tweets are clustered by user to account for the stylistic non-independence

between tweets of the same user, the models could potentially be improved by adding further

user fixed-effects. Such controls could attempt to capture reasons beyond a tweet’s psycholinguis-

tic character for why users engage with certain accounts, e.g., general affinity for specific users,

retweeting posts to support friends (regardless of how they frame their content), boredom, or, as

mentioned in the previous subsection, for the purposes of disagreeing with or denigrating the

original user.

Furthermore, the dataset ranges a wide span of time - just over five years. The study does

not account for the fact that user communication on environmental issues might have developed

or changed over this time period. My analysis assumes that each user has more or less the same

profile year on year, but this may not be the case. Therefore, it would potentially strengthen

the results by providing more granularity to examine the embedding spaces and psycholinguistic

profiles for each year, rather than over the entire span. Moreover, the study could be enriched with

further temporal analysis to dynamically chart the changes in the usage of the psycholinguistic

features over time and the corresponding correlation with retweet interactions. This could also
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include analysis of hashtag usage, e.g., does the use of specific hashtags correlate with the use of

different features, and do these trends change over time.

Nonetheless, the focus of this work is to provide an initial understanding of psycholinguistic

feature use within the communication of thought leaders on Twitter. It provides a benchmark on

top of which future work can build. As the literature demonstrates, psycholinguistic features in

environmental communication have been found to have a strong impact on individuals’ intentions

to engage in activism, and different psycholinguistic features may impact audience engagement to

different extents. Therefore, while acknowledging that the study is not able to test for all possible

variables that may account for user engagement with online content, it does provide valuable and

unprecedented insight into the significance of a range of psycholinguistic features for engagement

with environmental activism on social media which have not been investigated before.

4.4 Results

To get a sense of how tweet and retweet activity trend over time, Fig 4.2 plots the normalised

weekly average of climate-related tweets posted by activists in the sample and retweets received

by these posts. While temporal analysis is not the primary focus of this chapter, this basic overview

demonstrates how the activists in the sample increased their activity over time, which can be in-

terpreted as an intensification of their efforts to engage the public on environmental issues, as well

as overall attention to these issues by a growing number of stakeholders.

The x-axis is marked with the dates of a selection of events within the collection time frame

associated with environmentalism and/or climate action. This is a purely descriptive exercise

to superficially investigate correspondences between activity peaks, retweet peaks and notable

events. I identified these events by examining the tweets most retweeted on the given dates,

and by finding the main topic of discussion in those tweets. Some of them correspond to annual

intergovernmental-conferences such as the UN’s Committee on Progress (COPs) which convene

each year to discuss climate change, G7 meetings, and the World Economic Forum summits in

Davos, Switzerland. Another set of dates correspond to pro-environmental policy initiatives, in-

cluding the UK Parliament declaring a climate emergency in May 2019 and the announcement of

the EU’s green recovery plans in the aftermath of the COVID-19 virus. There are also some dates of

key protest events, including the beginning of Greta Thunberg’s Fridays For Future climate strikes

in August 2018, the Global Strike Day in March 2019, and Global Strike Week of September 2019.
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FIGURE 4.2: Normalised weekly average of climate-related tweets posted by ac-
tivists in the sample and retweets received by these posts.

Note: A score of 2 for retweets means that in that week, the number of retweets received by
activists was two standard deviations above the mean over the full dataset. The dates of major
climate-related events are plotted along the x-axis to show how tweet and retweet activity spiked
around them. PCA = Paris Climate Agreement, 2016 (2020) US = 2016 (2020) US presidential
election, COP = Committee on Progress, i.e., instalments of the United Nations Climate Change
Conference. IPCC SRCCL refers to the special report on climate change and land use published
by the IPCC in August 2019 (IPCC, 2019).
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Others include more controversial events, e.g., Trump’s announcement to downsize the US’s En-

vironmental Protective Agency (EPA; Neslen (2017)) and his tweet from December 2017 denying

climate change (Merica, 2017).

While I was not able to identify all events coinciding with the peaks, many of the identified

events did in fact coincide with peaks of tweet and retweet activity. The largest activity peaks

occur around the time of COP21 in November 2015 when the Paris Climate Agreements were

signed and the September 2019 climate strikes inspired by Greta Thunberg’s Fridays for Future

movement. Peaks for retweet engagement pick up significantly around the dates of the global

strikes organised by Fridays for Future in the spring and autumn of 2019. Interestingly, peaks in

tweet activity and retweets received do not often correspond. For example, there are peaks around

each of the COPs occurring in the time frame, but these peaks in activity lack a corresponding

response in retweet activity. This suggests that the posts on this topic were not as commonly

retweeted as those on other events, e.g., the climate strikes and Trump’s clashes with the EPA in

2017.

The discrepancy in activity and retweet peaks is particularly intriguing as it implies that there

is sometimes an incongruence between what activists focus on/perceive as important to com-

municate with their audiences, and what these audiences tend to engage with. Future research

investigating this dynamic could provide insight into the topics and themes that most capture

audience attention and engagement.

4.4.1 Linguistic analysis

Table 4.4 shows the mean (M) and standard deviation (SD) for each of the target linguistic fea-

tures, word count, number of followers, and number of retweets received in the overall dataset,

and within the climate-related and not climate-related subsets. The base rate on Twitter for each

variable is also included for comparison.

Comparing the climate and not climate-related subsets with the base rates, we see the activists

generally use less positive emotion and time focus than the Twitter norm, particularly in climate-

related tweets. Negative emotion is only marginally higher in climate- and not climate-related

posts than the base rate. Empowerment/agency in climate-related posts is higher than the base

rate and not climate-related posts. Interestingly, the mean value for social affiliation in climate-

related posts is lower than not climate-related posts as well as the base rate. This observation for
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TABLE 4.4: Descriptive statistics for the variables included in the regressions.

Overall (N = 510319) Climate-related (N = 218100) Not climate-related (N = 292219)
Variable Base Rate M SD M SD M SD
Positive Emotion 5.48 3.65 6.32 2.88 4.07 4.22 7.13
Negative Emotion 2.14 2.19 4.26 2.20 3.92 2.18 4.42
Affiliation 2.53 2.57 4.6 2.41 4.02 2.7 4.86
Empowerment/Agency 1.76* 1.81 1.63 1.96 1.54 1.7 1.65
Focus Past 2.81 1.5 3.39 1.28 2.74 1.67 3.67
Focus Present 11.74 8.47 7.68 7.68 6.23 9.06 8.28
Focus Future 1.6 1.17 2.88 1.27 2.67 1.10 2.98
WC - 20.3 11.2 22.5 10.9 19 11.2
Followers - 551540 (12.3) 1711547 (1.6) 365447 (12.2) 1038317 (.94) 690432(12.4) 2065427 (1.14)
Retweets - 147.56 (2.79) 1749.98 (1.60) 92.3 (2.91) 841.9 (1.47) 188.9 (2.69) 2194.3 (1.68)

Note: Mean (M) and standard deviation (SD) for the linguistic variables in the climate-related subset are given first,
with values for the not climate-related subset given in parentheses where different. For the variables Retweets and
Followers the statistics are presented in addition to the logarithmic transformation in parentheses. Constant of 1 has
been added to all the transformed variables for scaling reasons.
*The base rate given for the empowerment variable is an average of the LIWC variables included in it.

affiliation contrasts with the findings of Suitner et al. (2022). In that work, the authors sampled

climate-related tweets from 1 March to 19 April in 2017, 2018, and 2019. These periods were se-

lected because of the high levels of protest activity happening both on and offline within them. As

such, it is likely that the sample contains a bias towards collective action advocacy, and therefore a

bias towards affiliative language, e.g., encouraging people to come together to support a protest,

than more generic communication about climate issues, as captured in the sample of this work.

4.4.2 Regression analysis

Before building the models, potential collinearity in the datasets is assessed by examining the

correlation between each pair of variables. The results indicate that none of the variables are

correlated above the acceptable threshold of 0.85 (Kline, 2005) so we proceed with the modelling.

The correlation table is presented in Table 4.5.

Fig 4.3 visualises a schematic of the variables and relations modelled. First, the relation be-

tween each feature use and climate relevance is examined individually. The coefficients of climate-

relevance for each psycholinguistic feature are listed to the left of the features. They indicate that

climate-related tweets are significantly less likely than tweets unrelated to climate issues to con-

tain positive emotion, affiliation, focus on the past, and focus on the present. Meanwhile, climate-

related tweets are more likely to contain language with agency/empowerment and focus on the

future. Presence of negative emotion did not significantly differ between the subsets. These results
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TABLE 4.5: Correlation coefficients for the variables used.

Variable 2 3 4 5 6 7 8 9 10
1. Positive Emotion -.106 .078 .136 -.036 .153 -.012 -.124 .022 -.064
2. Negative Emotion -.034 .064 -.002 -.025 -.023 -.044 -.012 -.056
3. Affiliation .022 -.003 .126 .014 .076 .083 .035
4. Agency/Empowerment .017 .042 .033 .028 .02 .02
5. Focus Past -.05 -.042 .078 -.009 .022
6. Focus Present .052 .014 .073 .031
7. Focus Future .016 -.004 -.007
8. WC .048 .235
9. FollowersT .519
10. RetweetsT

Note: Subscript T refers to logarithmic transformations. Constant of 1 has been added to all the transformed variables
for scaling reasons. All correlations are significant at p < .001.

provide evidence supporting hypotheses 1a, 2b, 4a, and 4e, while failing to support hypotheses

2a, 3a, and 4d.

Next, all variables, including the log of followers, climate content relevance, tweet length, and

the linguistic features are used to predict the log of retweets. This model accounted for 34% of the

variance of log retweets: R2 =.342 , SE = .036, p < .001, 95% CI = [.27, .41]. As in previous studies,

the number of followers was a significant predictor of the retweet count (B = .78; SE = .08; p < .001,

95% CI: [.62, .94]). Tweet length in terms of word count is also positively related to log retweets (B

= .034; SE = .006; p < .001; 95% CI: [.022, .046]). Importantly, we also found a significant effect of

content climate relevance (B = .28; SE = .22; p = .015; 95% CI: [.06, .5]), suggesting climate-related

tweets of activists were more retweeted than their non climate-related tweets.

In terms of the linguistic features, tweets were more retweeted the more they contained neg-

ative emotions (B = .02; SE = .004; p < .001 ; 95% CI: [.012, .028]), but the less they had references

to positive emotion (B = -.009; SE = .005 ; p = .078; 95% CI: [-.019, .001]) although the statistical

significance of this effect narrowly misses the α = .05 significance level. None of the other variables

are found to have a significant relation to retweets below α = .10. These results fail to support the

hypotheses for links between agency, affiliation, time focus, and retweet engagement (1b, 3b, 4b,

4d, and 4f). However, the results for negative and positive emotion suggest a pattern matching

the negativity bias in other discourses on social media. This will be further discussed in the next

section.

Because negative and positive emotion are the strongest predictors of retweet engagement,
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FIGURE 4.3: Schematic representation of the path analysis model used to determine
the direct and indirect effect of followers, tweet content, positive, and negative emo-

tion on retweet popularity for activist tweets.

Note: Coefficients, standard errors, p-values, and 95% confidence intervals for each coefficient are
provided on the lines connecting each variable. Variables with p-values < 0.05 are bolded for
emphasis. Number of followers and retweet count are marked with a subscript T to denote their
log-transform.
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as well as presenting a convenient binary for comparison, path analyses are conducted between

them, climate content relevance, and retweet engagement. The path analyses reveal that the in-

direct effects through positive and negative emotion between climate relevance and retweet en-

gagement both amounted to 0. Therefore, there is no evidence to suggest that activists used more

or less positive or negative emotion when talking about environmental issues and that this in turn

precipitated higher retweet engagement.

4.5 Discussion

Feature-specific findings

In this chapter, the presence and engagement potential of key psycholinguistic features in the

communication of environmental activists on Twitter were investigated. The primary result is

that although negative emotion was not any more prevalent in the climate versus not climate-

related posts of the activists, it was the only strongly significant predictor of retweet engagement

of all the psycholinguistic features. As discussed in the literature review, studies on the relation

between emotion and retweet diffusion are informed by the observation that people tend to pay

more attention to negative information. This has also been found to be true for other discourses

on social media, but this work was the first to investigate whether or not this trend persisted in

environmental discourses on social media.

The findings for negative emotion suggest that activists do not necessarily rely on over-emphasising

negative sentiment or the negative elements of environmental issues in communicating about

them on Twitter. A common criticism levied at environmental activists is the claim that they are

"alarmist" in their communication, always overdramatising the threats of environmental issues

(Hoffman, 2011; Küppers, 2022; Risbey, 2008). If this were true, we would expect to see higher

levels of negative emotion in activist tweets related to environmental issues than the expected

base rate and in tweets unrelated to environmental issues. This is not what the results indicate,

therefore invalidating the claim of alarmism, at least within this sample of activists.

Meanwhile, the tweets that do contain negative emotion are the ones which tend to receive the

most audience engagement. Examples of tweets with high scores for negative emotion include:

"We are in danger of destroying ourselves by our greed and stupidity. We cannot remain

looking inwards at ourselves...#ClimateChange"
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"We know that adults have heard our cries. Now we want them to cry with us #ClimateStrike"

"We cannot separate social justice from environmental justice - it’s the poorest communities

who suffer most from our inaction."

Whereas tweets with high scores for positive emotion include:

10 reasons why we love community solar.

"Remember our #ClimateOnTheMind series? We want to create more awesome stuff like this.

Help us!"

"Embracing clean energy helps companies and communities thrive #ReadyFor100"

The result of tweets in the first set receiving more engagement than those in the second sup-

ports the negativity bias pervading social media. Moreover, it suggests that negative messages

are more successful at eliciting support via retweet, which may or may not indicate a tendency

towards engagement with offline environmental activism. However, the findings of this study

do not tell us whether engagement with negative tweets extends beyond online activity and into

offline behaviour. Thus, they raise questions regarding the extent to which exposure to climate-

related content on social media with more negative content activates a sense of obligation to take

offline action relative to more positive content. This question will be investigated in a follow-up

experiment, presented in the next chapter.

The findings for agentic language are compelling in their statistical insignificance with engage-

ment. While activists do tend to use more agency-related words in their climate-related tweets,

this trend has no relation with engagement tendencies. This finding demonstrates that activists

do highlight action and empowerment in their communication about environmental issues, but

that it is not necessarily having the intended effect on audience engagement. This is interesting

because the literature suggests that highlighting agency can be an effective way to increase en-

gagement. However, when looking into the highest scoring tweets on the agency-empowerment

index, the emphasis of these tweets is not on specific actions or empowering individuals. Instead,

a lot of these tweets focus on legal and policy victories:

"Historic Victory: 4 Teenagers Win in Massachusetts #Climate Change Lawsuit"

"NZ law student takes government to court over climate policy ’failure’"
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"Centerpiece Of #Obama’s #Climate Plan Wins Major Victory #keepitintheground #ready-

for100"

Discussions of goals and plans to achieve them:

"Ambition #Adaptation : Achieving agricultural transformation under #ClimateChange"

"Business Leaders Set Ambitious New Goals: #COP21 #ActOnClimate"

"How cities can lead on climate change solutions"

Recognition of leaders in climate change advocacy and sustainability:

"6 environmental leaders receive #EarthChamps award- UN’s top environmental prize. Dis-

cover the winners"

"Goldman environmental prize: top awards dominated by women for first time"

"UNFCCC chief CFigueres wins prestigious Joan Bavaria #Sustainability Award"

Or generic comments about opportunities of the green transition:

"Economic opportunity of going green is massive! Best way to get ahead is to lead!"

"Watch: How technology is leading us to new climate change solutions."

"@JohnKerry calls #HFCphasedown a classic win-win-win: save money for consumers and

#ActOnClimate"

These areas of focus lack specific emphasis on specific actionable information, a key ingredient

in agentic communication according to the environmental psychology literature. As such, I do not

think that these results are sufficient to suggest that agency in activist tweets is unimportant for

driving engagement. Instead, this observation suggests that the dominant formulation of agentic

language in this dataset, as detected by the LIWC empowerment index and the Pietraszkiewicz et

al. (2019) agency dictionary, does not embody the kind of agentic language found by experimental

studies to have an impact on engagement with activism and pro-environmental behaviour. An in-

teresting avenue for future research would be to further examine this nuance in agentic language,

from more specific or concrete to more generic or abstract, and its relation to audience engagement

in other samples of activist communication on social media.
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Regarding social affiliation, the results demonstrate that activists use less affiliation in climate-

related tweets than in tweets not related to climate topics. However, this feature had no significant

relation with retweet engagement. For reasons similar to those provided for agentic language, this

result for affiliation is surprising. Experimental studies show that an increased sense of group af-

filiation reinforces intention and behaviour that favours engagement with collective action. More-

over, the Suitner et al. (2022) study suggested that affiliation could be an important feature of the

climate discourse for its growth. Therefore, one would have expected that it would appear more

frequently in climate-related tweets.

Looking at the highest-scoring tweets on affiliation, we see that they reliably contain appeals

to collective identity through references to community, family, friends, and above all, a collective

responsibility to take action in order to protect them from the consequences of climate change and

inaction.

"In 50 days, we will stand together to protect our climate, our health, and our communities.

Join us. #ClimateMarch"

"On April 29, @NRDC will march for our communities, our climate, our families & future

generations. Will you join us?"

"The cost of climate change is our friends, our neighbours, our communities. When the people

and places we love come under threat, we must act to protect them. #OurClimateMoment"

"We now have concrete evidence that the #TPP threatens our families, our communities, & our

environment."

Therefore, it does not appear to be the case that the formulation of affiliation emphasis is falling

short of what current evidence from environmental psychology reports is most likely to motivate

people towards engagement, as might be the case with agentic language, but rather that the au-

dience is having a different reaction to this content which researchers have yet to understand.

One potential explanation is that this emphasis on collective identity and action might alienate

audience members who have not yet joined these actions, and perhaps feel guilty about their lack

of participation. Another is that while emphasising collective identity is a powerful motivator of

pro-environmental behaviour, this simply does not extend to retweet engagement on Twitter. Fu-

ture work comparing on- and offline engagement with affiliation-heavy communication should

endeavour to clarify this tension.
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In terms of temporal focus, none of the orientations were found to be correlated with retweet

engagement, while all were significant in differentiating climate-related from not climate-related

content. We see that when tweeting about climate-related issues, activists tended to use less focus

on the past and present and more references to the future, relative to when they are tweeting about

topics not related to climate. When looking into climate-related tweets with high scores for future

focus, these tweets commonly refer to the imminently threatening nature of climate change. They

also circulate findings of papers related to these future threats, e.g.,

"Scientists warn drastic climate impacts coming much sooner than expected"

"Climate change may soon diminish crop yields"

Others scoring highly refer to upcoming protests or other collective action campaigns, e.g.,

"Look who’s coming to the #climatemarch tomorrow!"

"We’re expecting to see loads more tomorrow. #ClimateStrike"

And finally, commentary on prospective policies changes or consequences of political contro-

versies, e.g.,

"Shipping industry prepares for looming climate tax"

"#Australia #energy plan may breach Paris #climate commitments"

"Will Biden and Sanders poach Warren’s climate plans?"

"Pentagon Moves Ahead With Obama-Era Climate Preparation Plan Despite Trump’s Orders"

"Climate change: Nations will push ahead with plans despite Trump"

As discussed in Chapter 2 and in the literature review of this chapter, several studies suggest

that environmental communication may receive less engagement when featuring more references

to the future because of the human tendency to discount future risk. Therefore, the trend of ac-

tivists emphasising it more in climate-related tweets may have a backfiring effect, especially if not

paired with information expressing what can be done now to mitigate the long-term risks or to

achieve long-term goals.

When looking at climate-related tweets with higher scores for present focus, the tweets com-

monly contain generic appeals to collective action, e.g.,
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"TODAY we’re joining a worldwide push to #StopFundingFossils - join us"

"Don’t make me do this alone! #actonclimatenow"

"Please join the conversation #YouthClimateAction!"

or appeals to urgently watch some climate-related content, e.g.,

"#Innovate4Climate: watch live here"

"WATCH NOW: AlGore Joins SenSanders to Talk #ClimateChange"

While appeals to support collective action and spreading information about environmental is-

sues are both very important pieces of audience mobilisation, previous experimental work demon-

strates the effectiveness of anchoring audience attention to specific solutions in the present (Hine

et al., 2016). Yet we see few references to concrete actions and solutions within these tweets. Over-

all, the discord between these results for temporal focus, across the three dimensions, and the

predictions of the environmental psychology literature highlights the importance of further in-

vestigating temporal framing in environmental communication in order to clarify its effects on

audience engagement with the discourse.

Importance for Value-Belief-Norm Theory

The findings of this study provide some preliminary contributions relating social media communi-

cation to Stern’s value-belief-norn (VBN) framework. VBN theory posits that people’s behaviours

towards environmental issues are determined by the value that they place on themselves, other

people, and the environment (P. C. Stern, 2000). These values can be influenced by the information

audiences absorb from social media platforms such as Twitter specifically from influential opinion

leaders (Dekoninck and Schmuck, 2022). Retweet engagement with activist content generally re-

flects influence and signals support for the content expressed (Metaxas et al., 2015). Therefore, the

finding of preferential engagement with content containing more negative emotion and less posi-

tive emotion suggests that perhaps this type of messaging could be an effective way of activating

the VBN pathway undergirding pro-environmental behaviour. However, the current study was

limited to support for the environmental movement in the form of retweet engagement, which

does not give us any reliable indication of how individuals who retweeted the content then went
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on to engage in pro-environmental behaviour in their offline lives. An extension into offline be-

havioural intentions moderated by framing in social media communication is undertaken in the

next chapter. Further discussion of how these two chapters collectively contribute to relating VBN

to environmental communication via social media is also taken up then.

4.6 Conclusion

In conclusion, this chapter provides the first systematic evaluation of the psycholinguistic profiles

of a sample of environmental activists on Twitter. It is the first attempt to hold the mirror of en-

vironmental psychology to activist messaging about environmental issues on social media. On

one hand, the results imply that activists have adopted what environmental psychologists might

recommend for the use of agency, affiliation, and future focus in their communication of envi-

ronmental issues on Twitter. However, these usage patterns were not found to have the predicted

corresponding relation to audience engagement. Instead, the results suggest that of the psycholin-

guistic features examined, only usage of negative and positive emotion had meaningful relations

with audience engagement. To date, the literature has found mixed results for how we can expect

emotion in communication to impact how we feel about environmental issues, and what actions

we take in response. This result implies that environmental discourse on social media conforms

to the negativity bias detected by studies in other social media discourses, and within mainstream

media more generally.

Moreover, this study identifies areas where there is room to improve our understanding of

how findings from environmental psychology, specifically experimental studies with other forms

and formats of communication (as shall be discussed further in the next chapter, the most com-

mon in the literature to date are videos and longer-form content made to resemble news articles),

relate to what we observe in terms of engagement with social media communication of prominent

opinion leaders. As social media platforms become ever more important sources of information

and mobilisation, it is vital that researchers endeavour to better understand how these platforms

may challenge what previous work outside the social media context has led us to expect about

the relations between message framing and audience engagement, specifically participation with

environmental activism and adoption of pro-environmental behaviours.

Nonetheless, the findings of this work can only speak to correlations between the psycholin-

guistic features examined and audience engagement via the proxy of retweet count. The results
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cannot speak to why we observe the preference for negative emotion over other features with

respect to engagement. Nor do they allow us to speculate about how this feature may influence

offline behaviour. It is therefore critical to complement studies of social media engagement with

studies of offline engagement to see if the correlations observed in the social media studies mean-

ingfully reflect offline trends and/or behaviours. Therefore, an experiment to further probe the

relation between message framing and engagement with environmental activism is conducted

and presented in the next chapter.
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Chapter 5

Manipulating emotional framing of

pro-environmental tweets

This chapter has been extended from the manuscript published by Frontiers Environmental Psychology on

30 January 2023. DOI: 10.3389/fpsyg.2022.1099331.

5.1 Abstract

This chapter tests the correlational observations of the previous chapter with an offline experiment

(N = 200). The emotional framing of pro-environmental messages are manipulated and the corre-

sponding impacts on reported behavioural intention with collective action are measured. More-

over, the effect of mood as a mediating mechanism between emotional framing and behavioural

intention is examined. The results reveal both direct and indirect effects on reported climate action

intentions when mood is used as a mediator. The negative mood resulting from seeing negative

tweets makes participants more likely to report higher action intention (indirect effect) - congru-

ent with the findings of Chapter 4. However, seeing negative tweets also makes participants less

inclined to act (direct effect), indicating the presence of other mechanisms at work on the pathway

between information and action intent formation. The work of this chapter highlights the complex

and multifaceted nature of this relation and motivates more experimental work to identify other

mechanisms affecting it, as well as how these processes may interact with one another.
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5.2 Introduction

The previous chapter provided an initial exploration of the psycholinguistic landscape of inter-

national environmental activists on Twitter, as well as how their usage of key psycholinguistic

features relates to retweet engagement. Among emotion, agency, social affiliation, and temporal

focus, the results of that study identified significant correlations between the usage of negative

and positive emotion and retweet engagement. Therefore, the conclusion of that study is that the

audiences of the environmental activists included in the sample tended to respond to and engage

more actively with tweets scoring higher on negative emotion than tweets with more neutral or

positive emotional tones. These results are naturally limited to activity on Twitter and to the sam-

ple of activists; they cannot tell us how this preference for engaging with negative content affects

an individual’s tendencies to support the pro-environmental movement with participation in of-

fline collective action. Thus, in order to understand how, or indeed if, retweet engagement can

reflect offline engagement, experimental work with consenting participants must be undertaken.

Such an experiment is the subject of this chapter.

Specifically, I sought to replicate the effect found in the Twitter study in a controlled experi-

mental setting by focusing on climate-related content only and manipulating the emotional fram-

ing of tweets presented to participants. In response to the tweets, participants were asked to

express their intention to retweet and engage in a suite of collective actions. I expected that in

accordance with the Twitter study, tweets framed with less positive content and more negative

emotion would elicit higher retweet and behavioural intention.

Additionally, I studied a psychological mechanism potentially underlying the decision to retweet

or engage with climate action: mood. As will be described in further detail below, mood is influ-

enced by emotional framing (J. Russell and Barrett, 1996) and thereafter influences our actions

and perspectives (Barsade, Coutifaris, and Pillemer, 2018; DiRusso and Myrick, 2021; Rucker and

Petty, 2004), and as such potentially acts as a mediator between information input and behavioural

response in the context of environmental communication.

Experimental designs using messages taken from social media and presented in a format in-

tended to simulate as much as possible the viewing experience are rare in studies of environmen-

tal communication. In particular, most experimental studies use longer-form messages or videos

which have been specifically calibrated to manifest various dimensions of interest. However, few

of these studies consider the extent to which these messages and the formats with which they are
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delivered resembles how people would encounter this information in the real world, specifically

on social media platforms. As these platforms continue their rise in prominence as a source of

news and information about environmental issues, it makes sense to test materials and messages

which resemble as strongly as possible how this information would actually appear to individual

users "in the wild."

The next section presents a more detailed summary of the materials and design of past exper-

iments in environmental communication framing, highlighting the relative novelty and impor-

tance of testing the influence of content written for sharing specifically on social media platforms,

given their various affordances and constraints, in offline simulations and experiments. Then, I

introduce mood as a mechanism mediating the pathway between emotional framing and action

intent, and provide further motivation for why it is examined in the experiment. Afterwards, I

discuss the experimental design, including an overview of the participants, procedure, stimuli,

measures, analysis plan, and a rigorous reflection on the design’s limitations. Then, the results are

presented, their implications discussed, and directions for future research outlined.

5.3 Previous experimental work

The literature review section of the previous chapter summarised the studies which have been

used to investigate and establish the role of agency, emotion, social affiliation, and temporal ori-

entation in environmental communication and beyond. In order to further contextualise and mo-

tivate the specific design used in the experiment presented in this chapter, it is worth further ex-

amining the qualities of the messages tested in these previous studies, specifically how they were

sourced and/or created, what format and length they took, and the extent to which they resemble

how individuals would encounter such information in their daily lives. Because the Twitter study

and this experiment focus on the emotional framing of text in Twitter posts, I only discuss studies

experimenting with framing in text, excluding studies solely investigating visual framing without

a text element.

The majority of the studies use materials written by the authors to precisely manipulate di-

mensions of interest. The work of Amy Chadwick (2014) exemplifies this approach. In that study,

the author was interested in testing strong and weak messages related to four components: the

importance of protecting the climate, the congruence of protecting the climate with other par-

ticipant goals, the potential of protecting the climate to improve the future, and the feasibility of
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protecting the climate. The strong versions were designed to evoke high appraisals related to each

component, while the weak versions were designed to evoke low appraisals. For the strong and

weak conditions of each component, separate paragraphs were composed. The author ensured

that all paragraphs had similar word count and readability. The paragraphs were then combined

in different ways, summing to passages 300 words in length (approximately one minute reading

time), and presented to individuals as raw text. While this approach allowed the author to control

with high precision the independent variables of interest, a significant disadvantage is that it did

not test content which necessarily resembles what individuals might realistically encounter in the

real world. The studies of Hornsey and Fielding (2016) and Zomeren, Pauls, and Cohen-Chen

(2019) employed a similar approach, presenting participants with author-generated messages of

comparable length to Chadwick’s tailored to manipulate the presence of certain frames and/or

emotions regarding various environmental issues.

In other studies, authors have adapted messages from pre-existing sources. For example,

Spence and Pidgeon (2010) constructed 900-word passages adapted from the 2007 Intergovern-

mental Panel on Climate Change report and presented them to participants as a web page. The

authors of that paper were interested in the effectiveness of gains versus losses frames and so

the report text was adjusted to either describe the losses that will occur from climate change or

the gains that will occur from mitigation. Moreover, Diamond and Urbanski (2022) use a sam-

ple adapted from real articles published by prominent newspapers but scrubbed of any images

and/or formatting signals that could lead participants to identify the original outlet, as well as

any political content that could activate partisan reactions.

While using author-generated text, a couple of other studies have endeavoured to make their

materials appear more realistic, or at least resembling how individuals might find the information

organically. Gifford and Comeau (2011) use a series of single-sentence messages designed by the

authors to resemble how the items are "discussed within the context of consumer culture, partic-

ularly as presented in the media," but without providing a description of how this was validated.

The statements vary in their inclusion of a sacrificial or motivational frame. Examples include:

"To stop climate change, I have to make sacrifices" and "The economy will be stronger if we act

first to cut greenhouse gases." Feinberg and Willer (2011) wrote passages of seven paragraphs (ap-

proximately 700 words) "written in a format meant to resemble a news article." They do not give

precise details on what criteria they used to validate this approach but looking at the passages, it
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appears that they endeavoured to mimic the tone and length of an article related to environmental

issues as it might appear in a prominent newspaper. Nabi, Gustafson, and Jensen (2018) also use

text written as news articles (also approximately 700 words) but went even further to simulate a

real world setting by adding the heading and logo of a local newspaper that would be known by

the participants. P. Hart and Feldman (2016) do something similar with constructed news stories

but instead of presenting the texts as articles of local newspapers, they attribute the stimuli to the

Associated Press.

Within this literature, the only example using unadjusted messages from external sources is

Hine et al. (2016). In that work, the authors identified sixty climate change adaptation communi-

cations from prominent Australian entities working on climate change and other environmental

issues: Commonwealth Scientific and Industrial Research Organisation, Department of Environ-

ment and Heritage Protection, Department of Climate Change Energy and Efficiency, Australian

Bureau of Agricultural and Resource Economics and Sciences, and Australian Psychological Soci-

ety. These communications included short and long-form messages (e.g., web pages, audio-visual

presentations, and posters) about climate change. They were scored for the presence of six vari-

ables: negative emotion, collective responsibility, adaptation advice, local impacts, and financial

costs. Of these sixty items, each participant in their study viewed a randomly selected six (two

long and four short) as they appeared in their original form.

Besides the messages used in Gifford and Comeau (2011) which were individual statements

comprising single sentences, all of the materials in these studies required at least 30 seconds and

as many as four to five minutes for participants to read and process. In several of the studies, the

passages are styled as longer form articles containing lots of detail and information. However,

we know that as a consequence of the rise of social media platforms, people are spending less

time reading longer articles and attending instead to article headlines, or at most the first few

sentences of an article’s text (Dunaway et al., 2018; Haile, 2014; N. Martin, 2018; Thurman, 2014).

Moreover, they are more often using platforms such as Twitter as sources of news and current

events (Andersen et al., 2020; N. Newman, 2021; Shearer and Mitchell, 2021). Thus, when trying

to understand how emotional framing works on the tweet level, it is hard to know the extent

to which the results of studies working with longer text generalise to tweets constrained to 280

characters, or approximately forty to seventy words.

To the best of my knowledge, the only study seeking to mimic content native to social media
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posts within environmental discourse is DiRusso and Myrick (2021)’s experiment with Instagram

posts about plastic pollution. In that study, the authors designed Instagram posts (both visual

and text components) to emphasise hope versus fear and high versus low individual efficacy

pertaining to the reduction of plastic pollution in the world’s oceans. They then showed these

artificial posts to participants as if they were posted on the platform by National Geographic.

In general, none of these studies comment directly on the decisions they made to make their

test materials appear more or less "organic" to real world experience. While a trend towards more

authentic content and viewing experiences is noticeable when looking at the literature from a

distance, and perhaps there is even the implication that more realism is ideal, it is never explicitly

mentioned or considered. It seems that in doing so, the field is trying to avoid addressing the

proverbial elephant in the room: ecological validity.

Ecological validity, originally defined by Brunswik (1940) and Brunswik (1952), refers to the

extent to which a study’s variables, contexts, and materials reliably correspond to the real-world

context and behaviours it is trying to approximate. In the case of most communication studies,

ecological validity is inherently low. These experiments present participants with information that

is often artificially curated to emphasise certain features over others in order to evoke a certain

reaction. This information is shown to them in the "sterile" context of an experiment, very far

from the real world settings in which they might normally encounter such communication via

the news, social media, or other outlets. Without direct observations of individuals encountering

environmental communication stimuli in real time, ideally in their natural everyday lives (i.e.,

with as few laboratory conditions as possible), it is difficult for any communications studies to

achieve high ecological validity.1

As described above, some researchers have tried to combat this limitation by making their ma-

terials appear more realistic aesthetically and adapting content from pre-existing communications,

thus decreasing the distance between the experimental stimuli and messaging that participants are

actually likely to encounter in their daily lives. To date, however, there have been few attempts to

do this with social media content specifically, besides DiRusso and Myrick (2021) for Instagram.

1The ecological validity of the experiment presented in this chapter will be addressed and scrutinised in the discus-
sion of the work’s limitations, included below within the Research Design section.



5.3. Previous experimental work 127

This leaves a significant gap in the literature that should be addressed for the following rea-

sons.2 First, longer texts are able to more extensively and comprehensively discuss the compli-

cated topics underlying environmental issues. Social media posts, and tweets in particular, are

constrained by character limits which require users to condense these complexities into byte-size

posts. This process is not trivial and is likely to lead to scenarios in which the content of a social

media discourse pertaining to a given topic falls out of sync with the nuances and complexities of

the underlying details. Sanford et al. (2021) found this to be the case in the Twitter discourse of

the 2019 IPCC Special Report on Climate Change and Land Use. In that case, the dominant topics

and themes in the Twitter discourse differed significantly from the actual content of the report

and its representation in mainstream media coverage. Furthermore, the analysis in Painter, Wetts,

and Loy (n.d.) suggests the same of Facebook and Twitter posts pertaining to the 2022 report on

climate change mitigation. Zheng and Shahin (2020) observed a similar phenomenon in the Twit-

ter discussions pertaining to the 2016 US presidential debates. Because of the brevity imposed by

the platform, there is a higher likelihood of digression and "runaway" narratives or debates that

may obfuscate the heart of whatever matter is at hand (Gavin, 2009). Thus, it is possible that this

distillation process creates and/or contributes to divergences in frames used in mainstream news

and social media in environmental discourses (Chen et al., 2022; O’Neill, H. Williams, et al., 2015).

Moreover, the intentions of the communicators authoring news articles and social media posts

are not always aligned. While they may sometimes overlap in their goal of raising awareness or

supplying critical information about an environmental issue, the intention of many social media

users, specifically activists, is to mobilise action, often using strong and emotional language (Han

and Ahn, 2020; Molder et al., 2022). This leads to a difference in tone between the two arenas that

may complicate the relations between information framing and attitude/behavioural outcomes.

Finally, the reasons and motivations for why individuals frequent social media platforms and

the websites of mainstream news outlets are different. The most common framework for under-

standing these differences is Rubin’s uses and gratification theory (Rubin, 2008). The key assump-

tions of this theory include the following: First, users have different media-related needs that can

be satisfied through a range of activities; second, they engage in media use across a variety of

channels to satisfy these needs; and finally, myriad social and psychological variables condition

users’ expectations of media platforms therefore affecting their evaluations of the extent to which

2This topic, the divergence between environmental discourse on social media and mainstream media, is the subject
of Chapter 6 and is discussed at further length therein. The discussion here is limited to motivating experimental work
pertaining to social media contexts, and using social media posts as stimuli.
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the platforms satisfy their needs. The needs users may use media platforms to fulfil include: en-

tertainment, passing time, information, mood management, social interaction, and status-seeking.

Previous research has demonstrated that while there is some overlap between the types of

uses and gratifications afforded by traditional and social media platforms, there are also notable

divergences for which framing research needs to account (Hsu et al., 2015; J. Kim, Bae, and Hastak,

2018; Lovejoy and Saxton, 2012; Scherr and K. Wang, 2021; Sundar and Limperos, 2013). For

example, Sundar and Limperos (2013) suggest that the gratifications derived from media content

may have different salience when manifested in new technologies, e.g., the relative novelty of

interactive social media platforms versus "one-way" information consumption from traditional

news websites. Moreover, Scherr and K. Wang (2021) suggests that social media platforms, due

to their interactive nature, enable users to fulfil their needs of personal expression, interpersonal

communication, and community building much better than mainstream news sites. Meanwhile,

Hsu et al. (2015) found that among interpersonal communication, entertainment, and information

seeking motivations, only the latter predicted online news media use. Therefore, this literature

suggests that the existence of these stronger gratifications likely reinforces usage patterns for social

media platforms with which mainstream news sites cannot compete.

This literature suggests that a good portion of the divergence in usage motivation between

traditional and social media boils down to the interactions, interpersonal communication, and

community building affordances of social media platforms which traditional news sites lack. Of

course, most news articles posted to news websites have a comments section which allows for

users to express their views and opinions. However, they do not provide the same extent of in-

terpersonal communication and interactivity as on most social media platforms. The existence of

these differences in terms of the motivations that audience members have for using social media

platforms versus mainstream news sites casts doubt onto the validity of relying solely on previous

experimental work imitating communication found in other contexts, predominantly styled after

mainstream news articles, to inform our understanding of environmental communication on so-

cial media. Instead, these differences motivate experimental work attuned to social media content

and contexts.
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5.4 Mood as a mechanism

Recalling again the literature review of the previous chapter, the experimental work examining

emotional framing in environmental communication has failed to show a consensus regarding the

impact of emotion on behavioural outcomes. As such, the current state of the field reflects one of

the major challenges underlying this area of research: It is not safe to assume that the behavioural

response to any given emotional framing will be the same for every person who encounters it

(Chapman, Lickel, and Markowitz, 2017; Ettinger et al., 2021). Thus, researchers should not con-

sider emotional framing as a simple lever we can pull to elicit the desired behavioural response

en masse. One has to consider how emotion interacts with other elements of communication and

other internal mechanisms acting on the pathway between information intake and behavioural

response. One such mechanism is mood.

Mood and emotion are often used interchangeably but most academics make clear that the two

are "closely related but distinct phenomena" (Beedie, Terry, and Lane, 2005). J. Russell and Bar-

rett (1996) propose the framework in which emotions are preconditions for establishing a given

mood (also termed core affect), and that mood is therefore mediated by our emotional responses to

ongoing events within our environment, including the information we take in from it. As demon-

strated by the review of experimental work with emotional framing in environmental communi-

cation presented in Chapter 4, emotional framing significantly impacts our emotional responses

to environmental communication and therefore likely also affects the mood these responses gen-

erate.

Links between social media emotional framing and mood build on research on emotional con-

tagion, i.e., transferring positive and negative moods and emotions to others (Hatfield, Cacioppo,

and Rapson, 1993). Emotional contagion is well established not only in the laboratory but also

in the field, based on data from real-world social networks. Specifically, Rosenquist, Fowler, and

Christakis (2011) show that an individual’s symptoms of depression are correlated with depres-

sion scores in the individual’s network of friends and neighbours. By the same token, individuals

who are surrounded by many happy people are more likely to be happy in the future, based on

a large sample study collected over twenty years (Fowler and Christakis, 2008). It suggests that

emotional states can be transferred through social networks.

With the increase of social media use, research on emotion contagion started to look at the

potential of social media networks as a platform of emotional transfer (see Goldenberg and Gross
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(2020); Papacharissi (2014); Serrano-Puche (2016)). A large-scale (and controversial) Facebook

experiment showed that exposure to emotional posts on Facebook led people to post content that

was emotionally consistent with the exposure – those who were exposed to posts loading high

in positive emotions posted messages containing more words mapping to positive emotions and

the same happened for negative emotions (Kramer, Guillory, and Hancock, 2014). Ferrara and

Z. Yang (2015) replicated this result on Twitter finding a linear relationship between the average

emotional valence of posts users were exposed to, and the average emotional valence of their

responses.

These observations suggest that social media communication influences recipients not only in

cognitive terms, informing them about facts, sharing thoughts or feelings, but also influences their

emotional states. Furthermore, emotional contagion has consequences that extend beyond mood

induction into behaviour (Barsade, Coutifaris, and Pillemer, 2018). Similar to how emotions are

generally related to certain action tendencies (Albarracin and W. Hart, 2011; Frijda, 1986; Rucker

and Petty, 2004), so is emotional contagion to mobilisation: It has been recognised as a crucial

driver of individual and collective action (see Goldenberg and Gross (2020)). Therefore, there is

reason to believe that mood derived from emotional framing of environmental communication on

social media may influence collective action intention.

There has been some work examining mediation pathways between information framing and

behavioural responses in environmental communication. For example, the work of Nabi (2015)

and Nabi, Gustafson, and Jensen (2018) suggest a pathway of emotional flow between framing

and attitudes towards climate change policies and advocacy. In particular, Nabi, Gustafson, and

Jensen (2018) conducted an experiment in which participants were shown messages with two

sets of frames (combinations of high- versus low- threat and gain- versus loss-framed efficacy)

designed to sequentially trigger sensations of hope and fear. They found that messages that trig-

gered fear and then hope were the most consistent in generating greater reported support for cli-

mate policies and behaviours. The authors used this finding to conclude that emotional responses

to the message framing fully mediated the responses participants gave. Their study makes clear

the importance of emotional framing in environmental communication, but it does not speak to

the mechanisms underlying these emotional responses, and how they might differ across partici-

pants. This is the primary contribution that the experiment presented in this chapter makes.
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5.5 Research Design

5.5.1 Overview

In response to the lack of experimental work simulating the social media context and investigation

of potential mediating factors on the information-behaviour pathway, this chapter contributes to

addressing these gaps by investigating the following questions:

1. Do participants report more action intention upon viewing positively framed or negatively

framed tweets related to climate change?

2. Does mood upon viewing the tweets mediate this relation?

To answer these questions, a between-subjects online experiment was conducted in a Qualtrics

survey and distributed to participants via Prolific in January 2022. The experiment was financed

by a grant from the Polish National Science Centre, awarded to collaborators Drs Magdalena

Formanowicz and Marta Witkowska of the SWPS University of Social Sciences and Humanities in

Warsaw, Poland. It was approved by the ethics committees at Oxford and SWPS University. The

approved Oxford CUREC application associated with the experiment is included in Appendix A.

5.5.2 Participants

An analysis of statistical power aiming for a medium effect size with a 95% confidence and a

power level of at least 0.8 specified the target sample size as 128 participants. In order to allow

correction for low data quality based on attention and manipulation checks, 200 participants were

recruited using online survey administrator Prolific. Prolific was chosen over the leading alterna-

tives, e.g., Mechanical Turk and CloudResearch, because of its record for having higher data qual-

ity and fairer wages for participants (Palan and Schitter, 2018; Peer, Brandimarte, et al., 2017; Peer,

Rothschild, et al., 2022). Because the majority of the activists examined on Twitter were based in

the United States, only potential participants on Prolific who were also based in the United States

were invited to participate in the experiment. The participants received the equivalent of £11.36

per hour for agreeing to take the survey, which took the participants on average 6.2 minutes to

complete.

Twenty-four of the participants were excluded on the grounds of failing manipulation checks.

These checks are further described in the "Procedure" subsection. Seven others were also excluded
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because they indicated they do not believe that action to mitigate climate change is necessary. I

did not repeat the analysis with these users because the target group only includes people who

would be most likely to attend to and engage with environmental activist content, i.e., resembling

those who engaged with the tweets analysed in the previous chapter.

After these exclusions, 169 participants remain. Of these, 75% identified as female, 23% as

male, 2 participants preferred not to say, and 1 elected to provide their own description. The age

of the participants ranged from 18 to 68, with an average of 35 years and a standard deviation

of 11.7 years. The majority of respondents had at least a bachelor’s degree (57%). Additionally,

the majority (55%) of respondents reported a left-leaning political orientation, with a smaller yet

sizeable proportion (30.8%) reporting neither left- nor right-wing. Regarding social media use,

94.1% of participants reported having used at least one social media platform in the last month.

Of these, 75.1% reported using social media multiple times per day. All participants reported

English as their native language.

5.5.3 Procedure

Upon recruitment to the experiment, participants were shown a description of the study, includ-

ing its purpose, and further information on the study’s voluntary nature, the confidentiality of

responses, and data protection protocols along with Article 13 of the European Union’s General

Data Protection Regulation (GDPR). Participants were then asked to consent to join the experi-

ment. Participants were then allocated randomly to the positive or negative condition. Depending

on this allocation, participants were shown a set of tweets and asked to review them. Immediately

after viewing the tweets, participants answered items about their mood (valence and the state of

arousal), position on the necessity of climate action, likeliness to retweet the tweets they saw, and

their likeliness to participate in a number of actions to support their stance on climate action (fur-

ther detail about these actions and why they were chosen is provided in the "Measures" subsec-

tion). The survey then asked participants to write a slogan to encourage participation with climate

action. The participants were made aware that providing a slogan was completely optional. Then,

participants were asked to answer a series of demographic questions (the variables named in the

description of the participants). The language of all questions was drawn from similar questions

in other prominent surveys, e.g., the European Social Survey and Eurobarometer.
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Finally, the survey implemented manipulation checks to determine the effectiveness of the

manipulation and how well participants had paid attention to the questions of the experiment

(Hoewe, 2017). First, a question informed the participants that they had reached the end of the

experiment and that they should select "No" to proceed. This was done to catch any participants

who were not carefully reading the questions. Second, participants were asked to recall the tweets

they had been shown and to rate their tone on a seven-point scale Likert from "very negative"

to "very positive." This served as a manipulation check and was done to ensure that participants

had perceived the tweets in accordance with their condition. Third, they were shown a list of

tweets and asked to select the ones they had been shown. This was done to validate meaningful

attention paid to the stimuli and veritable engagement with the experiment. Participants who

failed to answer "No" on the first question, correctly report the tone of the tweets, or identify the

tweets they had seen were excluded. The flow of the experiment is presented in Fig 5.1 and the

full survey is presented in Appendix C.

FIGURE 5.1: Flow of survey experiment.

5.5.4 Stimuli

Each experimental condition included a set of three tweet images. The three tweets were shown to

the users all together. The text of the tweets was paraphrased from tweets in the dataset collected

in Chapter 4 which scored highly on either positive or negative emotion, as determined by LIWC.

The paraphrasing process was intended to render the tweets unsearchable by participants and in

doing so, I was careful not to change the proportion of positive or negative emotion words present

in each tweet. Fig 5.2 shows the three tweets from each condition: The positive condition tweets

are shown on the left; the negative condition tweets are shown on the right.

Each pair of tweets were selected to be similar in word count and strength of sentiment valence.

Moreover, each pair of tweets addresses a similar topic or theme within environmental discourse.

The first pair are the most generic; they refer to climate action either as an opportunity (positive
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FIGURE 5.2: The tweets shown to participants; the tweets from the positive condition
on the left, tweets from the negative condition on the right.

emotion condition) or lament government inaction (negative emotion condition). The second pair

reference examples of consequences of climate (in)action. Finally, the tweets in the third pair relate

to national security. To isolate the effects of emotional framing as much as possible, tweets with

high scores for agency, affiliation, and explicit time focus were avoided.

The images of the tweets were generated artificially using the website TweetGen. This was

done so that the number of retweets, likes, and comments received by the tweets would be the

same between conditions, thereby reducing any bias which could result from impressions of

retweet count popularity. The place where the user’s name and Twitter handle would be is ob-

scured to prevent any bias resulting from affinities or disaffinities for particular activists.3

5.5.5 Measures

The experiment measures four outcome variables: mood valence response, excitement/arousal

level, stance on climate action urgency, and intention to support climate action.

Mood response was measured using the nine-point Self-Assessment-Manikin (SAM) scales for

emotional valence and arousal (Lang, 1980; Bradley and Lang, 1994). The two scales comprise an

established picture-based methodology for the extraction of an individual’s emotional and arousal

state in reaction to a given stimulus. Each scale consists of nine illustrations, depicting a caricature

3Limitations associated with this design are discussed later in this section.

http://www.tweetgen.com
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manifesting various states. The scales are included in Fig 5.3 for reference. The emotional valence

scale ranges from sad on the far left (value 1 on the scale) to happy on the far right (value 9 on the

scale). The arousal scale ranges from calm on the far left (value 1 on the scale) to excited on the

far right (value 9 on the scale). Immediately after viewing the tweets, participants were asked to

indicate which figure best represents their current emotional and arousal state.

FIGURE 5.3: SAM scales for emotional valence and arousal, image reproduced from
Bradley and Lang (1994).

The SAM scales are a representation of J. Russell and Mehrabian (1977) pleasure-arousal-dominance

(PAD) model, which posts that these three dimensions are necessary and sufficient for describing

nearly all affective (or mood) states. This framework originally draws on Wundt (1896) tripartite

formulation of how to differentiate affective responses to various stimuli including lust (plea-

sure), spannung (tension), and beruhigung (inhibition). Following these categories, extensive em-

pirical work has confirmed the utility of the PAD model as a highly reliable measure of mood (see

Bradley and Lang (1994) for a review). I focus on the emotional valence and arousal dimensions,

excluding the dominance dimension, because the dominance scale is intended to capture partic-

ipant perception of personal situational control in their immediate environment which was not

relevant to the study’s objectives.

SAM is not the only representation of the PAD model which could have been used as a mea-

surement in this study. Alternatives include the Geneva Emotional Wheel (Scherer, 2005; Sacharin,

Schlegel, and Scherer, 2012), represented in Fig 5.4, and the Affective Grid (J. Russell, Weiss, and

Mendelsohn, 1989), shown in Fig 5.5. The SAM model is preferable in most cases to these alter-

natives because of its picture-based simplicity which 1) does not require the labelling of specific

emotions which may resonate differently across participants, and 2) is much easier to deploy in

experimental settings because it is less visually and conceptually complex, and therefore, less time
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consuming for participants to evaluate (Hayashi et al., 2016).

FIGURE 5.4: Geneva Emotion Wheel, image reproduced from Sacharin et al. (2012).

FIGURE 5.5: Affective grid, image reproduced from Russel (1989).

To determine the participants’ stance on the necessity of climate action, they were first asked

to think about human-driven climate change. They were also told that it is the centre of a heated

debate. The question text then informed the participants that the authors of the tweets they had

just seen express the need for climate action to protect the environment, while others do not think

climate action is necessary. They were then asked to indicate their position within this debate

using a seven-point Likert scale with options ranging from "definitely unnecessary" to "definitely

necessary." This question was designed to avoid exacerbating any social desirability bias which

might prompt participants to indicate that they believe more strongly than they actually do in the

necessity of action to combat climate change.
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Finally, the primary dependent variable of the analysis is reported intention to partake in col-

lective action to promote their position on climate change after viewing the tweets. The belief-

aligned collective action scale presented in C. Cervone et al. (2023) is used. The scale items include

the following actions:

• I would carry out research to learn more about possible actions I can take to promote my position.

• I would sign a petition in favour of my position.

• I would attend a rally, a march, or a protest to assert my position.

• I would write to institutions and newspapers to promote my position.

• I would collaborate in organising an event to promote my position.

• I would hand out flyers or post on social media to promote my position.

• I would display posters or banners (e.g., on my balcony or front door) to assert my position.

Participants are asked to rate their likelihood of engaging with each of the actions using a

seven-point Likert scale with options ranging from "very unlikely" to "very likely." Additionally,

to make the Study 2 coherent with Study 1, we added to the scale a question on likelihood of

retweeting the presented tweets. These items make up the dependent variable of the analysis,

capturing the reported intention to partake in collective action after viewing the tweets. The Cron-

bach’s alpha score for the items is 0.905, indicating a very good level of internal consistency. For

the analysis, the scores given for each item are averaged together per participant.

There are other response behaviours that I could have measured. From a practical perspective,

I was concerned with the complexity of the experiment and decided that by focusing on a single

cluster of response variables, the quality and reliability of the data would be higher. The cost

of running the survey was a significant limitation and I therefore had to find an ideal balance

between survey length and scope of the response variables.

I focus on collective action responses instead of other possible response variables, including

explicit pro-environmental behaviours or support for environmentally-friendly policies, because

I am most interested in investigating the extent to which retweet engagement can reflect and/or

approximate engagement with collective action supporting the environmental movement. That is

not to say that it is not of interest to examine retweet engagement as a proxy of pro-environmental
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behaviours, just that it is not within the scope of the present study. Moreover, measuring pro-

environmental behaviours as the primary response variable would have run the risk of sustaining

the neoliberal notion, elaborated at length in Chapter 3, that environmental issues could be ame-

liorated if only individuals made more environmentally-friendly choices. Of course individual

choices and habits do matter for reducing our collective carbon footprint, but the vast majority of

the population cannot be held accountable for the perpetuation of carbon-heavy industries and

the policies and government subsidies supporting them. As such, measuring inclination to collec-

tive action in terms of raising awareness of these truths and demanding stakeholder action avoids

this risk and instead focuses on measuring the spread of support for environmental activism.

5.5.6 Analysis

The results were analysed in three stages. First, a one-way analysis of variance (ANOVA) is used

to determine whether the experimental conditions differed with respect to the mood they elicit in

participants. Then, another ANOVA is carried out to determine whether the experimental con-

ditions differed with respect to elicited action intention. Finally, path analysis is used to measure

the total, direct, and indirect effects of the experimental conditions, with mood as a mediator, on

reported collective action intention.

5.5.7 Limitations

Limitations of the participant sample

Although the number of participants ultimately included in the experiment exceeded the amount

determined by the power analysis to be sufficient, the analysis was calibrated to a medium effect

size. Therefore, there is a risk of the results exaggerating a relatively small effect. However, by in-

creasing the desired effect size, more participants would have been required and that would have

pushed the costs of running the experiment beyond the available budget. As such, I acknowledge

that the results of the experiment could have been made more robust by including more partici-

pants but also maintain that the experiment achieved the largest sample possible given resource

constraints.

Moreover, while Prolific is known for maintaining a high-quality participant pool, and it was

for that reason the platform was chosen over the alternatives, the demographic composition of

the participants in the sample suggest some potential biases. First, the overwhelming majority
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(96%) of the 176 participants who passed the manipulation checks responded that they believe

climate action is necessary. While concern for environmental issues and calls for climate action

are increasing in the US (Leiserowitz et al., 2022), it has yet to reach the level observed among

the participants. Moreover, the sample is generally skewed towards younger, more educated, and

more politically left-leaning participants. Three-quarters of the sample identify as women. These

breakdowns are also not representative of the US population. Previous research has demonstrated

that individuals with these demographic features are inclined to attend to and care more about

environmental issues (e.g., Cruz (2017); Wiernik, Ones, and Dilchert (2013); Zelezny, Chua, and

Aldrich (2000); Tyson, Kennedy, and Funk (2021)). As such, they may have more internally con-

sistent and/or systematically different emotional responses to other individuals who are less in-

clined to pay attention to and engage with environmental issues, and who are not represented in

the study’s participants. Therefore, the results of the analysis speak only about a narrow selection

of the US public, and future work will be necessary to test the generalisability of the findings.

Limitations of the stimuli

The experiment contains two conditions: positive and negative framing. No control condition is

included. A control condition would have been useful to confirm the presence of a baseline ef-

fect of framing valence in either direction. However, the results of the Twitter study suggested

that higher negative and lower positive emotion are related to higher retweet engagement, and

as such the direct comparison between the two features via the two conditions in the experiment

is still meaningful. Moreover, the decision of what content to include in a control tweet does not

have an easy answer. One might think to look for tweets scoring low on both positive and nega-

tive emotion. For example, presenting users with dry scientific facts including as little emotional

valence as possible. Such tweets are not only very rare in the dataset, but they are also likely to

confound the design. Previous research demonstrates the poor performance, with respect to me-

dia attention and audience engagement, of environmental communication campaigns leaning too

heavily on scientific facts (Evensen, 2019; Grundmann and Scott, 2014; Hmielowski et al., 2013;

Kahan, 2012; Moser, 2010; Olausson, 2019; Petersen, Vincent, and Westerling, 2019; Schäfer and

Schlichting, 2014; Wetts, 2020a).

Additionally, it is difficult to find tweets that are completely devoid of emotional valence as

well as all other psycholinguistic features. For example, it would not benefit the design to include
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a control low on emotional valence but relatively high on empowerment or affiliation. Therefore,

the potential benefit of including a control condition does not appear to outweigh the risks of

including a control that does not actually have a truly neutral effect on participants. Finally, re-

turning to the power analysis, the design including two conditions and medium effect size was

already at the edge of the resource budget. Expanding to three conditions would have meant

ideally increasing the sample size, which would not have been possible within the budgetary

constraints.

Another concern is the extent to which the observed effects of the experimental conditions re-

sult purely from the positive or negative framing of the tweets. Although the tweets were selected

based on the dominance of positive or negative emotional valence over other psycholinguistic

features, it is still possible that connotations of the content differed among participants. It is also

possible that references to certain topics in the tweets resonated unevenly with participants, elic-

iting different reactions that had little to do with the framing manipulation. Additional piloting

of the tweets could have helped to identify the existence of these potential confounding variables.

Nonetheless, this is a tradeoff of using real tweets and not designing content to be as "sterile" as

possible with respect to potential confounding variables. At the risk of increasing the presence of

potentially confounding variables, I test tweets manifesting the true framing tendencies of envi-

ronmental activists thereby increasing the external validity of the measures.

This point connects to a concern introduced in the literature review section of this chapter:

ecological validity. As discussed above, most laboratory-based experiments in communication

are not able to achieve high ecological validity. There have been some exceptions to this, includ-

ing Kramer, Guillory, and Hancock (2014) who manipulated the Facebook newsfeeds of certain

users for emotional salience without informing the individuals that they were taking part in an

experiment. Such a design achieves high ecological validity but also poses tremendous ethical

issues. An alternative would be to monitor a user’s social media consumption and each time they

encounter content related to environmental issues, measure the presence of whatever variable is

of interest and ask the user to report how the content makes them feel (or any other desired re-

sponse variable) in real time. This design requires significantly more resources than the standard

laboratory or survey design, and certain elements – specifically the social media monitoring – may

not be ethically or practically tenable. It would also potentially decrease the authenticity of the
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user’s viewing habits, as knowing that one is being surveilled combined with biases such as so-

cial desirability is likely to lead to atypical usage and consumption patterns relative to the user’s

norm.

Thus, my understanding of the current state-of-the-art for ecological validity in environmen-

tal communications research is to use materials that most strongly resemble what users would

be likely to encounter organically in their daily habits, and reflect on how this limitation poten-

tially affects the study’s results. Because this study draws on empirical observations of Twitter

interactions, I am able to maximise the experiment’s ecological validity by using real tweets and

presenting them to the participants in a format as close to what they would see if they were actu-

ally viewing the tweets on Twitter.4

Finally, the tweets are presented to the participants with the username and profile photo ob-

scured. This was done to reduce the chance of inducing reactions to the tweets that might stem

less from the emotional framing of the tweet, and more from the stature of the activist or opinions

participants may have about the activist. I could not control for participants’ awareness of specific

activists in the design and as such, these identity effects were beyond the scope of this experiment.

However, they have been demonstrated in previous work on social media to have significant ef-

fects on engagement (Rinscheid, Pianta, and E. U. Weber, 2021; S. J. Taylor et al., 2022). Therefore,

it would be very interesting to attempt to isolate the effects of activist identity on engagement

with environmental communication on social media. Moreover, there could also be interactions

between identity and emotional framing that future work should consider examining.

Limitations of the response variables

The insights the experiment is able to offer are limited to self-reported behaviour. There are many

critiques of these kinds of studies (Lange, Steinke, and Dewitte, 2018). One of the most salient is

the social desirability bias which, as defined in Krumpal (2013), refers to a tendency of participants

to "avoid reporting an attitude or behaviour that clearly violates existing social norms and thus is

deemed unacceptable by society" (p. 2027). Previous work has found that participants are some-

times known to report themselves as more environmentally friendly in experimental settings than

they actually are in real life (Kormos and Gifford, 2014), indicating the probable existence of the

4It should be noted that to date, there is generally little discussion of ecological validity in the environmental com-
munication literature. Especially as studies of social media communication become more popular, it will be important
for researchers to reckon with the question of whether or not the experimental norms which have been used for inves-
tigating other forms of communication are still valid for social media.
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social desirability bias in such contexts. Although, other work has found that social desirability

has only a weak effect on pro-environmental attitude reports and no effect on pro-environmental

behaviour (Milfont, 2009). It could be very well be the case that pro-environmental norms are

neither strong nor widely prevalent enough in most societies (examined to date, which is heavily

limited to Global North countries) for social desirability to have significant impact. Nonetheless,

it is important to acknowledge that I cannot rule out the possibility that participants in the present

experiment may have over-reported their intention to engage in pro-environmental collective ac-

tion.

Nonetheless, this limitation applies to all research into the audience effects of environmental

communication using one-off experiments, which to date, makes up a bulk of the field. Longitu-

dinal studies of participants controlling for the psycholinguistic features of their environmental

communication intake over time would be ideal but unfortunately very resource intensive (and

even the few existing longitudinal studies in this area are not able to do this with 100% valid-

ity, see Diamond and Urbanski (2022)). Laboratory experiments have also been suggested as an

alternative, but reliable paradigms for conducting this kind of work with high validity are still

underdeveloped (Lange, Steinke, and Dewitte, 2018). As such, one-off experiments with self-

reported measures give us the best and most efficient glimpse into the human psyche, providing

useful data upon which subsequent studies can build.

As noted in previous chapters, while using retweet as a proxy of influence and engagement is

an accepted norm in social media studies, it is imperfect. Asking participants about a wider scope

of engagement intentions along with the intention to retweet, and then calculating the internal

consistency of these measures altogether, allows the design to approximate how well retweet en-

gagement correlates with these offline intentions. However, it does not allow us to directly ask or

answer any questions about why people retweet (nor why they report intending to engage with

collective climate action), nor the diversity in the motivation to do so. This direction of analysis

is beyond the scope of the present experiment but should be taken as a serious limitation of the

work (as with all social media studies based on content sharing). However, as noted in the previ-

ous chapter, previous survey work has suggested that agreement with, endorsement of, and the

desire to share content to their followers are primary drivers of the decision to retweet.
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Limitations of the mediation

Mediation analyses can be extremely useful for identifying variables which may influence the

pathway between a given set of independent and dependent variables. In this study, mood is

hypothesised to act as a mediator between emotional framing and collective action intent. I do

not presume that it is the only mechanism acting on this pathway. Therefore, I can and will not

make any claims about the ability of mood to fully mediate the relation between emotional fram-

ing and collective action intent, as manifested in the responses of the participants. Instead, I will

be confined to suggestions of partial mediation, which while weaker, would be a much more re-

alistic finding. It is highly unlikely that any single cognitive mechanism exclusively mediates

the relation of interest. Rather, it is more probable that mood is one of several, potentially com-

peting mechanisms mediating the relation. While this study is constrained by its focus on one

mechanism, it is one of the first to consider mediation pathways including a cognitive mechanism

between framing and behavioural outcomes in environmental communication.

Reflections on the manipulation checks

As described in the "Procedure" subsection, the design uses manipulation checks at the very end

of the experiment. Manipulation checks typically involve one or more questions aiming to gauge

each participant’s attention and awareness of the condition to which they were exposed. They are

used in this experiment to determine whether or not participants were paying careful attention to

the experiment – instead of rushing through the questionnaire and providing random answers –

and if they registered the manipulation, i.e., the positive or negative framing.

Such checks are regarded by many researchers as valuable for drawing accurate conclusions

about the relation between a study’s independent and dependent variables, because they help

researchers discern which participants correctly perceived and therefore reacted to the stimulus

according to the logic of the original design (see Hoewe (2017) and Lench, A. B. Taylor, and Bench

(2014)). Moreover, Flake, Pek, and Hehman (2017) argue that manipulation checks are essential

for establishing internal and construct validity5 in experimental work. Going even further, Foschi

(2014) posits that without manipulation checks, a researcher cannot be certain about the stability

of the experimental design.

5Internal validity refers to the extent to which one is confident that the manipulated variables created the observed
variations in a particular experiment, or in other words, that an observed causal relation cannot be explained by vari-
ables outside the scope of the experiment. Construct validity refers to the extent to which one’s measures accurately
assesses what they are designed to.
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Nonetheless, some other researchers treat them warily. Fayant et al. (2017), drawing on Sigall

and Mills (1998), question the extent to which manipulation checks provide any conclusive indi-

cation of internal or construct validity. The authors claim that some researchers have become too

keen to use manipulation checks to protect against alternative explanations of the relations be-

tween the variables at hand which fall outside the original hypotheses of an experimental design.

Instead, they argue that researchers should remember that manipulation checks cannot rule out

confounding variables, so it is important to reflect and ideally control for any unmeasured vari-

ables that might correlate with the manipulation check. Finally, they firmly suggest that in no way

should manipulation checks be used to enhance subjective confidence in the validity of findings.

In the present experiment, I only use the manipulation checks to screen participants who did not

sincerely attend to the content of the experiment and to ensure that the emotional framing was

perceived as intended in the design. They are not used to exclude possible alternative explana-

tions for the relation observed between the framing condition and action intent, and as such the

analysis presented here is not at risk of falling into the false confidence traps identified by Fayant

et al. (2017).

Taking a different angle, Hauser, Ellsworth, and Gonzalez (2018) express concern about the

ways in which manipulation checks can affect the participants’ thinking in a way that disrupts or

biases the relation seeking to be measured between independent and dependent variables. How-

ever, the manipulation checks described in that paper with concern are those which come before

the dependent variable has been measured. In the present experiment, all checks are carried out

after all measures have been taken. Therefore, there is no risk of the checks disrupting participant

responses.

5.6 Results

5.6.1 Mood: valence and arousal

In order to see whether the two experimental conditions differed with respect to elicited mood we

conducted a one-way ANOVA. Indeed participants in the positive emotion condition had a more

positive mood (M = 5.84; SD = 1.34) than participants in the negative emotion condition (M = 3.94;

SD = 1.26); F(1,167) = 89.07, p < .001; η2 = .35). Arousal on the contrary, was not affected by the

experimental manipulation F(1,167) = .43, p = .51; η2 = .003, so participants in the positive (M =
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4.66; SD = 1.48) and negative condition (M = 4.49; SD = 1.87) were similarly aroused by the content

of messages.

5.6.2 Action intention

Finally, we examined the direct relationship between the two experimental conditions and re-

ported collective action intention. The latter was not affected by the experimental manipulation

F(1,167) = 2.04, p = 0.16; η2 =.01, so participants in the positive (M = 3.76; SD = 1.18) and negative

condition (M = 3.47; SD = 1.50) were similarly keen on taking a collective action after seeing the

messages.

5.6.3 Path analysis and mediation

In order to see whether presented content affected the valence of mood, which in turn had an

effect on collective action intentions, we conducted the path and mediation analyses presented in

Fig 5.6. This analysis tests direct and indirect relationships between content, mood, and collective

action. There are two main findings.

FIGURE 5.6: Visualisation of the mediation analysis showing the direct relationship
between content and collective action, along with an indirect relationship between

the two mediated by mood.

Note: The total effect between content and collective action is given in parentheses below the
direct effect on the arrow connecting the two variables in the diagram. The coefficient of the
direct relationship is negative while the effects of the indirect path (content to mood and mood to
collective action) combine to yield a positive coefficient.



146 Chapter 5. Manipulating emotional framing of pro-environmental tweets

First, the path analysis revealed a significant negative direct relation between negative content

framing and collective action. This appears to contradict the results from Study 1, which sug-

gested that content with less positive and more negative sentiment may increase action tendency

measured through retweet engagement.

However, the path analysis also revealed a significant indirect effect of mood on action inten-

tion, amounting to .37 (the product of the two direct effect coefficients) with a bootstrapped 95%

confidence interval of .06 to 0.71. This interval does not include 0, and as such, the effect is statis-

tically significant at the 95% confidence level. The indirect effect indicates that negative content

increases the likelihood of engaging in collective action because it decreases mood and the higher

the mood the lower the likelihood of engagement. Overall this positive indirect effect of content

framing on collective action intent is congruent with Study 1.

Therefore, including mood as a mediator suggests a significant positive net effect of negative

content framing on collective action. Given the insignificant total effect between negative content

framing and collective action (coherent with the ANOVA results and given in parentheses below

the statistics of the direct effect on the arrow connecting the two variables in Fig 5.6) and the neg-

ative direct and positive mediated effects detected in the path analysis, such a change in sign of

the relationship between a predictor and an outcome variable when allowing another variable

to mediate the relation indicates statistical suppression (also: inconsistent mediation, MacKin-

non, Krull, and Lockwood (2000)). Specifically, within a mediation model, a suppression effect is

present when the direct and mediated effects of an independent variable on a dependent variable

have opposite signs.

In line with that, the results imply the presence of two opposing processes in the model. On

the one hand, seeing negative tweets increases willingness to engage because it depresses mood

(the indirect pathway) potentially increasing a sense of urgency. On the other hand, it decreases

engagement in collective action (the direct pathway) potentially via another mechanism yet to be

identified.

5.7 Discussion

The results of the experiment reveal a duality in the effect of emotional framing on action inten-

tion. When directly modelling the relationship, participants exposed to messages with negative

emotion were less likely to report intention to engage with collective action. However, when
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mood was used to mediate the relationship, framing with negative emotion elicited a more nega-

tive mood in participants, and therefore they reported to be more likely to engage with collective

action. The contradiction between the direct and indirect effects is evidence of a suppression,

or inconsistent mediation, of mood on the relationship between emotional framing and reported

collective action intention. The indirect effect is similar to the results obtained in Study 1, where

negative content elicited more engagement through retweeting. However, the direct effect goes in

the opposite direction, showing that negative emotional framing can also inhibit readiness to act.

These results make clear that studies of emotional framing in environmental communication

should not assume a direct linear relationship between emotional framing and action outcomes.

Researchers need to incorporate additional processes which may mediate the potential of a given

emotional frame to stimulate action intent. If mood had not been included in the model, the coef-

ficient on the direct relationship between emotional frame and action intent would have led to the

conclusion that the higher retweet engagement with messages containing more negative emotion

observed in the Twitter study could not be replicated in an experiment offline. In which case, it

would have suggested that engagement trends with environmental activists on Twitter may not

reflect anything meaningful about offline engagement in this context. Instead, including mood in

the model suggests that people may be more likely to engage with more negative content about

environmental issues because it triggers a negative affective state, combining emotional reactions

with other cognitive processes, e.g., appraisals of personal and/or social efficacy, idiosyncratic

responses to elite cues, and synthesis of the information with background knowledge and world-

view.

To date, most work on emotion in environmental communication has investigated how fram-

ing messages with emotion a) makes participants feel about the legitimacy and risks of climate

change, or b) affects motivation for taking action. These studies have generally found mixed

results regarding the connections between positive versus negative emotional framings and re-

ported engagement with climate action and/or other pro-environmental behaviours. However,

it is also important to recognise the unlikelihood that any given message within environmen-

tal communication will trigger a single, universal response in every individual who encounters it

(Chapman, Lickel, and Markowitz, 2017). These responses will be governed by potentially several

mechanisms that operate in different ways for different people, based on the emotional content

of the message. Thus, the lack of consensus in these results likely stems from the exclusion of
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mechanisms acting on the pathway between content framing and outcome variables. Our results

show that it is imperative to explore and understand the mechanisms which lead to different, and

perhaps competing, behavioural responses to the same message.

Mood is undoubtedly but one of several mechanisms governing this pathway. It is also likely

that emotional framing is not the only type of communication framing with the power to influence

mood. While many previous studies have examined different dimensions of framing in environ-

mental communication (e.g., specific versus abstract advice, local versus global consequences, col-

lective versus individual responsibility) and their effects on reported action intention, none have

accounted for the psychometric mechanisms or processes which mediate this pathway, leaving a

significant gap for future research to address.

These findings are also significant for the VBN framework. VBN postulates that certain exter-

nal information, such as environmental communication, can activate key norms and behaviours,

e.g., participation with collective action, when a certain value-belief system is in place. The re-

search presented here shows that even when all participants have similar beliefs about climate

change as a threat and a sense of urgency about the need to address it, the same information has

an inconsistent effect on their behavioural responses. Therefore, I argue that in addition to ac-

counting for the norm-activating effect of information congruent with an individual’s values and

beliefs, VBN must also account for how the differential affective states that this information elicits

will moderate norm activation, as well as the factors which affect these reactions.

So far I have discussed the experiment results mostly in terms of the impact of negative fram-

ing, but they could also be described in terms of the positive condition: Seeing positive tweets

facilitates engagement in collective action, however at the same time it decreases willingness to

engage because it elevates mood. One potential explanation of the results from this perspective

comes from relative deprivation theory (RDT).

The traditional focus of RDT is when, how, and why people subjectively experience unjust

advantages, and how this perception can lead to collective action (Crosby, 1976; Crosby and

Gonzalez-Intal, 1984; Folger, 1987; Folger and C. Martin, 1986; Pettigrew, 1967; Runciman, 1966;

Stouffer et al., 1949; I. Walker and Heather J. Smith, 2002). RDT began from the observation that

objective collective deprivation could not predict collective action outcomes. Instead, the subjec-

tive experience of collective deprivation could. As such, RDT has been used to determine what

social comparisons foster collective action and which do not (Smith and Ortiz, 2002), as well as
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whether affective components of group-based deprivation impact motivation for collective action

(Guimond and Dubé-Simard, 1983; Tyler and Heather J Smith, 1998).

These investigations of RDT have led to the understanding that group-based anger towards a

collectively-felt grievance or injustice is a powerful motivator for collective action. Therefore, be-

cause the positively-framed messages induce a positive mood about environmental issues instead

of a sense of anger towards a collective grievance, the messages are not uniformly successful at

motivating collective action. Rather, the positively-framed messages might elicit a kind of pas-

sivity, or a divorcing of individual responsibility from the problem because the messages give the

idea that things are not so bad or that someone else is already taking care of it. Zomeren, Pauls,

and Cohen-Chen (2019) make a similar argument in their study in which participants were pre-

sented with texts about solutions to climate change in which the level of hopefulness about these

solutions had been manipulated. Their results showed that messages with more hopeful fram-

ings were associated with participants reporting an increased sense of hope about the future, but

not increased motivation to engage in collective action. The authors interpreted this finding as

evidence that hope (and potentially other related positive emotions) trigger emotions-focused cop-

ing instead of problem-focused coping which has been found to be more strongly correlated with

motivation to take action against a collective grievance (Lazarus, 1991; Lazarus, 1993; Snyder,

2002). However, following from the discussion in previous paragraphs, it is likely that it is not the

emotional framing of hope (or any other emotion) alone that initiates one coping response over

another, but rather how the framings interact with other inputs contributing to how we process

the information contained in a given message.

5.8 Conclusion

In this chapter, I have presented an experiment which extended the findings of a large-scale cor-

relational analysis of Twitter engagement to flesh out the causal pathway between emotional

framing in environmental communication and collective action intention. To my knowledge, it

is among the first to explicitly consider the ways in which psychometric processes, induced by

the emotional tone embedded in tweets, might interfere with this pathway and test one of them:

mood. The results of both the Twitter study and the experiment suggest that negative emotion

may be more effective in generating engagement within individuals who are likely to be con-

cerned about environmental issues. However, the experiment only showed this relation when
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controlling for mood and without it, predicts the opposite relation.

This finding is significant: With the experiment, this study demonstrates that pathways be-

tween emotional framing and action intent in the context of environmental communication should

not be considered linear, as the majority of the literature to date does. Moreover, this finding sug-

gests that some of the dissonance in the literature regarding the impact of positive versus negative

framing on pro-environmental behaviours could be clarified if key psychometric mechanisms are

accounted for. It is clear that we need to dig deeper into these mechanisms so that we can better

understand where the inconsistencies emerge and why.

This study is the first in the environmental communication space to use Twitter content as

stimuli in a framing experiment instead of longer-form stimuli. This is significant because, as

discussed earlier in the chapter, the character count constraint imposed by many social media

platforms adds extra challenges to the already considerable obstacles to effectively communicat-

ing environmental issues. It is not reasonable to assume that the relations between framing con-

ditions and behavioural outcomes in studies using longer video and text content as stimuli will

carry over to the social media context, especially Twitter. That is not to say that the psychometric

mechanisms will be fundamentally different, but rather the extent to which content distilled to fit

into short, pithy, attention-grabbing posts, may differentially stimulate these mechanisms in com-

parison with headier, more nuanced content. Yet, it is important to study these platforms given

their increasing role as an instrument in the environmental activist movement.

The combination of the Twitter analysis and the experiment demonstrate the utility and impor-

tance of validating social media studies with offline experimental work: Both for the opportunity

of drawing causal inference, as well as for investigating mechanisms driving observed trends and

understanding psychometric correlates of online engagement behaviour that trace data alone can-

not provide. Far too few studies combine the two types of research and addressing this disconnect

should be a priority for future work.

Little in the data or methodological framework of the analyses presented in these two chap-

ters is truly groundbreaking. I used a simple but effective approach to improve the field’s un-

derstanding of how emotional framing of environmental activists on Twitter impacts audience

engagement. The most novel and important element in the design was the inclusion of mood as a

potential mediator, which led to the discovery of the suppression effect. This finding for mood in

itself advances our understanding of how emotional framing affects our behavioural intentions,
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but beyond that, the crucial contribution of this work is that it demonstrates the need to ques-

tion the way researchers have so far investigated framing-behaviour pathways in environmental

communication.

As Chapman, Lickel, and Markowitz (2017) suggest, we are clearly not working with linear

relations between framing and behavioural outcomes. There are no "silver bullet" formulations of

psycholinguistic framing in environmental communication. Yet, the research designs in most of

the literature reflect the objective of identifying such formulas. Instead, we should design research

which accepts the convoluted nature of these pathways and endeavours to add as much detail to

them as possible with mixed-method approaches. This chapter takes a first step in this direction

with mood, but as already noted, there are many more mechanisms and variables to consider, and

therefore many gaps for future work to fill. Moreover, I will again emphasise the limitations of

how far these findings may generalise to other cultures and topics within environmental activism.

The content of the tweets tested here was in English and tested only with participants from the

US. There is little reason to believe that these trends will hold for other demographics, nor for

when environmental activism is targeting more personal topics or those literally closer to home.

The work of this chapter provides but a small first step for environmental activism at a general

level pitched to a US audience.

Finally, I would like to emphasise that although the main result of this study suggests that neg-

ative emotion framing is more engaging, at least among certain audiences, than positive emotion,

I do not interpret these results as a suggestion to environmental activists to use more negative

framing in their communication on social media. Instead, the findings reiterate the need to take

a more nuanced and multivariate approach to studying framing in environmental communica-

tion. This will not only contribute to the optimisation of activist communication, but also to our

knowledge about complex cognitive mechanisms and how they give rise to different psychomet-

ric reactions to the same content among individuals of different backgrounds, lifestyles, and belief

systems.
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Chapter 6

#COPflop or real progress? Divergent

discourses on mainstream and social

media after the 2021 Glasgow summit on

climate change

6.1 Abstract

UN climate conferences referred to as COPs (Conference of the Parties) have become major prompts

for scholarship on how mainstream and social media construct, shape and promote a range of dis-

courses about climate change. However, previous research has not sought to compare responses to

COPs in the two arenas. Building on previous work on framing in COP discourse and leveraging

Bourdieu’s field theory, this chapter presents a comparative analysis of the immediate reactions to

the 2021 Glasgow climate conference (referred to as COP26) as presented by 141 articles across the

top five English-language online newspapers in four countries (Australia, India, the UK and the

US) with those of prominent individuals and organisations in a sample of 8,467 Facebook posts

and 998 Instagram posts. The results suggest strong topical and sentiment divergences between

the two domains. In particular, the articles in the mainstream media sample use a predominantly

balanced attitude to describe the (minor) progress made at the conference, the coal deal, and the

"interference" from India and China to water it down. In contrast, posts in the social media sam-

ple are more negative in sentiment and focus on the general failure of the conference and world

leaders. In doing so, the social media discourse casts doubt on the ability of COP conferences
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to take sufficient action on climate issues. The disconnect between the two media arenas raises

important questions about the role of each platform in public discourse on climate change, the

de-legitimatisation of COPs, and the impact of changing user demographics and preferences on

public responses to climate issues.

6.2 Introduction

Moving once more to a new context of environmental communication, the final empirical chapter

of the thesis compares the mainstream and social media discourses pertaining to the annual meet-

ing of the United Nations Framework Convention on Climate Change (UNFCCC), referred to as

the Conference of the Parties (COP), in November 2021. In doing so, it finishes off the thesis with

a contribution to the study of environmental activism on social media not included in the other

chapters: How it compares in terms of narrative and sentiment focus with mainstream media,

and a discussion of the implications of these divergences for policymaking and collective action

mobilisation.

Since the first COP meeting in 2005, mainstream news outlets have operated as the primary

medium through which the public learns about conference discussions and outcomes (Kunelius

and Eide, 2012). These outlets have therefore had significant power in determining the public’s

perception of policymaking and the effectiveness of the conferences. With the advent of social me-

dia, these platforms have become a parallel source of information about COPs (Kunelius, Tegel-

berg, and Pohjonen, 2022), while creating unprecedented opportunity for interactive public com-

mentary, discussion, and often controversy (Anderson, 2017). As a result, some researchers sug-

gest that the ways in which social media disrupt the dissemination and communication of climate

policy developments may outweigh the benefits, and furthermore, may actually obstruct the pol-

icymaking process (Gavin, 2009; Schäfer and North, 2019). For example, research has found that

elements of social media commentary misrepresent the main conclusions of climate science re-

ports (Sanford et al., 2021), can open them up to intense controversy (as shown in Chapter 3), and

be much more negative and pessimistic in their framing of them than mainstream media (Painter,

Wetts, and Loy, n.d.).

Previous work in other climate-related discourse settings demonstrates a tendency of social

media commentary to diverge from the content of mainstream media coverage of the same issues

in a way that may contribute to this fragmentation (Chen et al., 2022; O’Neill, H. Williams, et al.,
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2015). In particular, these studies have found that in the context of scientific Intergovernmental

Panel on Climate Change (IPCC)1 reports and climate protests, discourses in mainstream media

and social media tend to gravitate towards different elements, therefore constructing different

narratives around important climate events. It is not surprising that differences between the two

arenas emerge. Nonetheless, given the evolution in how people of different nationalities, cultures,

age groups, and education levels are differentially turning to mainstream versus social media for

news consumption and to inform their awareness of environmental issues (Andersen et al., 2020;

N. Newman, 2021; N. Newman et al., 2022; Shearer and Mitchell, 2021), it is important to inves-

tigate in more depth the nature of these divergences – where they emerge, who is driving them,

and why – in order to understand their implications for public understanding of environmental

issues, mobilisation around collective action, and support for key policies.

COP26 was selected as the case study for this question because COP meetings are landmark

events in the production and shaping of public understanding and discourse on climate change.

They are key moments in which stakeholders of climate politics use the proceedings and outcomes

of the conferences to raise awareness and generate global dialogue about key environmental issues

(Daly et al., 2022; Kunelius and Eide, 2012; Stoddart et al., 2023; Wolling and Arlt, 2017; Wozniak

et al., 2021). COP26, held in Glasgow, Scotland in November 2021, attracted considerable public

interest as it was the first COP to occur since the outbreak of the COVID-19 pandemic. It was also

designed to solidify the Paris Agreements to keep global warming to below a 2.0C temperature

rise above pre-industrial levels and review progress since they were initially negotiated at COP21

in 2015.2

The main goals of the COP26 conference included making plans to secure a target of global net

zero emissions by mid-century, protecting at-risk communities and habitats, mobilising finance

from developed to developing countries to facilitate climate action, and building solidarity to en-

courage collective action across all delegations. At the end of the conference, the parties adopted

the Glasgow Climate Pact, which included a range of agreements which "strengthened efforts to

build resilience to climate change, to curb greenhouse gas emissions and to provide the necessary

finance for both" (UNFCC, 2021). However, as we shall see, perceptions of the conference’s out-

come were mixed with some observers seeing it as complete failure, whilst others saw it as a major

step forward.

1The IPCC is the United Nations body for assessing the science related to climate change.
2https://ukcop26.org/
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COPs are important to study from an environmental communications perspective because

they have become uniquely critical events for focusing media and policymaker attention on cli-

mate issues (Kunelius and Eide, 2012; X. Liu, Lindquist, and Vedlitz, 2011; Gurwitt and Timmons,

2015; Stoddart et al., 2023; Wozniak et al., 2021). They cause global spikes in attention to climate

change within the mainstream and social media arenas (Daly et al., 2022; Schmidt, Ivanova, and

Schäfer, 2013), which then go on to increase policymaker attention on environmental issues (X.

Liu, Lindquist, and Vedlitz, 2011; Wozniak et al., 2021). They focus news coverage around the de-

tails and discussions foregrounded by each conference and in doing so, present critical opportuni-

ties to influence public understanding of climate science, highlight the urgency of the threat posed

by climate change, and describe and analyse attempts to negotiate and implement international

policy to address it (Birkland, 1998; Gurwitt, Malkki, and Mitra, 2017; Stoddart et al., 2023). More

recently, they have also become increasingly important opportunities for environmental protest

activities (Wolling and Arlt, 2017; UN, 2021; UN, 2022).

The existing literature pertaining specifically to COP coverage in the media have tended to

focus on one or the other of these areas, but not both. For example, there are several studies of

the frames used by mainstream media outlets in COP coverage (J. Boykoff, 2012; Castillo Esparcia

and López Gómez, 2021; Dirikx and Gelders, 2010; Gurwitt and Timmons, 2015; Gurwitt, Malkki,

and Mitra, 2017; Kunelius and Eide, 2012; Painter, 2010; Painter, Kristiansen, and Schäfer, 2018;

Wessler et al., 2016; Wozniak et al., 2021), as well as others examining the community structure

(Kunelius, Tegelberg, and Pohjonen, 2022) and ideological polarisation of the COP26 discourse

(Falkenberg et al., 2022), and analyses of text and visual frames in discourses pertaining to previ-

ous COP meetings (Comfort and Hester, 2019; De-Lara, Erviti, and León, 2022; Hopke and Hestres,

2018). The literature therefore lacks a direct comparison of COP discourse between the two arenas.

Drawing on Bourdieu’s field theory as expanded to environmental media coverage by Kunelius

and Eide (2012), the present chapter contributes to filling this gap with the first comparative anal-

ysis of how the outcomes of a COP meeting were framed, discussed, and judged within samples

of mainstream and social media, identifying similarities and divergences between them. Such a

focus allows for the characterisation of how mainstream media outlets and prominent users on

social media promote different visions of international environmental policymaking, and discus-

sion of the implications of these differences on public acceptance and mobilisation around these

processes. Moreover, within the studies examining social media, Twitter is over-represented with
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relatively few studies of COP-related discourses on other platforms. Therefore, this chapter con-

tributes to balancing this by focusing on Facebook and Instagram.

The results suggest that coverage in the mainstream media sample tended towards lukewarm

and balanced evaluations of the conference, representing it neither as a success nor an outright

failure. An exception might be in the relatively sensational emphasis on the coal deal and the

narrative of India and China "watering it down" contrasted with the efforts of the EU and US

to extract stronger commitments. Meanwhile, the tone of the Facebook and Instagram samples

contrasted sharply, featuring many activists, activist groups, and other prominent stakeholders

who were overwhelmingly critical of the failures of the conference and of world leaders to take

sufficient action to keep the goals of the Paris Agreements alive.

These results are important because they illustrate the changing dimensions of COP infor-

mation dissemination and framing across mainstream and social media. They also reinforce the

observation made in previous work that the traditional role of mainstream media outlets in de-

termining public discourse agendas – in general and around COP events – is being challenged by

social media platforms as they give voice to demographics that have historically been underrep-

resented in mainstream media, and as celebrity activists follow their own agendas and contribute

different priorities within the media landscape (Cardenal, Galais, and Majó-Vázquez, 2019; Chen

et al., 2022; Heiberger et al., 2022; Margetts, 2017; Majó-Vázquez, Zhao, and Nielsen, 2017; Painter,

Wetts, and Loy, n.d.; Sanford et al., 2021; Schäfer and North, 2019). These agendas often advocate

the need to go beyond policymaking to more radical action, establishing their legitimacy by char-

acterising international policy initiatives as sluggish and anticlimactic, and then contrasting this

depiction with their action-oriented approaches. Thus, the final contribution of this chapter is the

suggestion of a legitimisation tradeoff between activism on social media in the aftermath of COP26

emphasising its failures as a way of legitimising collective protest action on the one hand, and

the perceived legitimacy of COPs (and world leaders by association) in the public sphere to enact

meaningful climate action policies on the other. I argue that this tradeoff may damage public trust

in global policy initiatives and discuss potential implications that future research should explore.

The chapter proceeds along the following structure. The next section establishes the theoret-

ical framework of the media analyses and provides an overview of the background literature to

which this chapter contributes. Then, I present the study’s research design, including the research

questions and the methodological framework used to analyse the mainstream media and social
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media samples. The section thereafter presents the results for the two media arenas, followed

by an extensive discussion of their similarities and divergences, as well as the contributions they

make to the relevant literatures. I then conclude the chapter with some reflections on the avenues

of future research encouraged by the findings.

6.3 Theoretical Framework and Background Literature

The primary theoretical frameworks used to contextualise this study are those of framing in envi-

ronmental communication and an adaptation of Bourdieu’s field theory to climate-summit jour-

nalism by Kunelius and Eide (2012) in their analysis of transnational newspaper coverage of the

COP13 (held in Bali in 2007) and COP15 (held in Copenhagen in 2009) summits.

6.3.1 Framing

As discussed in Chapter 2, frames and their effect on audiences and public engagement have

become very popular research topics in environmental activism and communication (Vu et al.,

2021). Yet there are still relatively few studies explicitly comparing framing between media arenas,

and none specifically focused on COPs. O’Neill, H. Williams, et al. (2015) carried out a comparison

of the frames present in UK and US mainstream media coverage of the IPCC’s Fifth Assessment

Report with those in the Twitter posts pertaining to the report of fifty influential users. They found

that mainstream media tended to focus on political and/or ideological struggles regarding how

to address climate issues, while the Twitter discourse was dominated by emphasis on the validity

of the science underlying the report.

Chen et al. (2022) conducted a long-term comparison of Twitter activity relating to climate

change protests between 2018 and 2021 with articles in mainstream media outlets in Australia,

Canada, the UK, and the US about the topic published in the same time frame. They found that

mainstream media coverage of climate change in these countries has tended to focus on political

debates and controversies, the consequences of climate change such as extreme weather events,

global collaborations, the role of industry, and climate protests. In contrast, posts in the Twitter

sample tended to centre on calls for action, discussions of solutions, lamenting consequences of

inaction, and providing information about environmental justice.

The Chen and O’Neill studies identify key differences between the framing strategies of main-

stream news media and social media users, primarily that the former tends to get caught up in
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covering political debates while the latter is more action-oriented. However, these studies did

not include comparisons of more granular aspects of framing in the two arenas, such as senti-

ment. Sentiment analysis is defined as the computational study of the opinions, attitudes, and

emotions expressed towards an entity in communication (Medhat, Hassan, and Korashy, 2014).

As discussed in the previous two chapters, the emotions expressed in environmental communi-

cation are an important factor in the pathway influencing how members of the public make sense

of and internalise the information they encounter about environmental issues. Although there is

no single emotion that has been shown to consistently motivate attention and engagement with

climate issues, the emotional and attitudinal framing of environmental communication nonethe-

less affects the way it is perceived (Chapman, Lickel, and Markowitz, 2017). Sentiment extends

beyond emotion to include the attitudes and/or opinions expressed in a given message alongside

their emotional tenor (Joa and Yun, 2022; Medhat, Hassan, and Korashy, 2014; Pang and L. Lee,

2008). It is therefore a layer of abstraction above emotion, capturing the composition of several

rhetorical features. Therefore, comparing sentiment across communicators can reveal important

patterns of how various stakeholders use it in their agenda-setting strategies, reflecting their val-

ues and potential biases (Chen et al., 2022; Joa and Yun, 2022). Yet to date, none have compared

how sentiment is used in mainstream media and social media discourses surrounding high profile

climate policy events, despite their importance in the policymaking process and the potential im-

plications of different sentiment frames in affecting public perception of the issues raised at each

conference.

The last two chapters of this thesis examined the framing of messages posted by environmen-

tal activists on Twitter at the level of discrete psycholinguistic features. Particularly in Chapter

4, the focus was using computational approaches to characterise the relationships between the

prevalence of those features and audience engagement across a large dataset of tweets over a long

period of time. A common disadvantage of applying computational approaches to large datasets

is a loss of granularity and an inability to capture complex sentiment. In this chapter, I go in the

other direction, taking a more qualitative approach to analysing framing in a smaller sample at a

deeper topic and sentiment level. Specifically, this chapter focuses on how topic-sentiment frames

vary between stakeholders present in the mainstream and social media arenas. Thus, the objective

is not to use framing to measure how frames differentially affect audience engagement, but more

about what the utilisation of different frames by different stakeholders in the two arenas reflects
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about how prominent actors are seeking to impact public discourse surrounding international en-

vironmental policymaking. In one of the first comparisons of mainstream and social media in the

environmental context, Chen et al. (2022) emphasise how the literature lacks this particular focus.

As such, this analysis adds further research to fill this gap. Finally, this chapter also includes a

comparison with the frames detected for COP26 with those written about in research on previous

COP gatherings. Such a comparison gives a perspective on how frames in the media pertaining

to COPs are changing over time, and how social media may contribute to this dynamic.

6.3.2 Field theory

Now turning to field theory. Bourdieu’s field theory suggests that individuals construct social

fields in which they interact and compete with one another in the pursuit of finite resources (Bour-

dieu, 1990; Bourdieu, 1998). Kunelius and Eide (2012) extended field theory to climate-summit

journalism. To do so, they conceptualised COP meetings as "momentary representations of a

transnational field of climate politics" (p. 268). The actors in this field include the politicians, civil

servants, lobbyists, activists, and other such stakeholders present, but also includes mainstream

media outlets. While the politicians debate and formulate potential agreements, journalists are

distilling these proceedings into headlines and articles, inevitably conditioned by the values, in-

centives, and political agenda of their host publications. Kunelius and Eide (2012) give the com-

parison of coverage coming from Fox News, typically promoting rhetoric aligned with politically

conservative ideology, and The Guardian, generally more left-leaning, to illustrate this point.

While not all media coverage necessarily contributes directly to the politicisation of climate

issues, media coverage of COP proceedings constitute the primary source of information that

the public receives about these gatherings. This reporting informs public understanding of and

support for climate policies, as well as awareness of what leaders are doing to develop (or hinder)

them. As such it is critical to the "production, reproduction, and transformation of the meaning"

of environmental issues and policies as they evolve through this coverage (Carvalho, 2010, p.

172). It sets the public discourse agenda for weeks after and can have impactful consequences for

mobilising social, political, and civic action (X. Liu, Lindquist, and Vedlitz, 2011; Wozniak et al.,

2021). Thus, while journalists may not be directly involved in the negotiations, they nonetheless

impact the field of climate politics as it coalesces around COP proceedings.
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In this chapter, I propose further extending field theory to incorporate communication and

activism about COP summits occurring on social media platforms into the climate-summit field.

In the same way that Kunelius and Eide (2012) define mainstream media outlets as participants

in this field, I argue that we can think of social media platforms and their users similarly. So-

cial media platforms have become an alternative, parallel source of news and discussion about

COPs (Kunelius, Tegelberg, and Pohjonen, 2022). More generally, they constitute "hybrid media

spaces" (Andrew Chadwick, 2013) in which users encounter information about climate change

and thereafter have the opportunity to discuss it and potentially mobilise around it (Anderson,

2017). Moreover, these platforms offer the unprecedented opportunity to develop "knowledge

communities" around environmental activism and communication (Segerberg and Bennett, 2011),

thereby reducing barriers to collective action (Hestres and Hopke, 2017) and influencing political

decision-making (Mavrodieva et al., 2019).

While social media platforms create a space for the general public to discuss and engage with

information, they also give voice to more diverse range of stakeholders in environmental dis-

courses than mainstream media, many of whom may have been intentionally or unintentionally

marginalised by the latter (Boulianne, Lalancette, and Ilkiw, 2020; Carvalho, 2010; Gurwitt and

Timmons, 2015; Gurwitt, Malkki, and Mitra, 2017; J. Smith et al., 2001). Moreover, social media

platforms also allow for certain users to become more popular and/or influential, often accumu-

lating large audiences that become comparable with the readership of mainstream media out-

lets. In some contexts, these opinion leaders become equally, if not more, influential than news

outlets on many issues (Earl, Maher, and Elliott, 2017; Maher and Earl, 2019; Heiberger et al.,

2022). Some, e.g.,Greta Thunberg, have been responsible for building strong and globally expan-

sive action movements (Han and Ahn, 2020; Sabherwal et al., 2021; Molder et al., 2022). However,

Heiberger et al. (2022) demonstrate how influential individuals on social media, particularly po-

litical actors, can contribute to polarisation and narrative fragmentation in a way that can reduce

discourse cohesion and consensus building. As such, it is important to pay more attention to these

individuals.

In the context of COP summits, individuals (activists, politicians, journalists) and represen-

tatives of organisations present can immediately post information and commentary about the

proceedings. Their audiences no longer need to wait for the events to be digested and published

long-form. This also applies to mainstream news outlets themselves: nearly all media companies
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operate their own social media accounts to promote their content on users’ news feeds, thereby

compensating for the decrease in visiting outlet homepages for news, and to share information

more directly, spontaneously, and casually (Dunaway et al., 2018; Haile, 2014; Majó-Vázquez,

Zhao, and Nielsen, 2017; N. Martin, 2018; Thurman, 2014).

Thus, mainstream news outlets no longer serve as the sole conduit of information and com-

mentary about COP meetings to the public. They now interact with popular social media users

and compete with them for the public’s attention, and in turn, influence over how members of

the public perceive important environmental issues. In the terminology of Bourdieu’s original

theory, we can think of mainstream media outlets as the climate politics field’s incumbents and

social media platforms as insurgents. That is not to say that social media platforms are inherently

antagonistic to mainstream media outlets in the sense that the former are actively trying to force

the latter out of the field. However, it is clear that the two compete for influence over the public,

and that they have different modes and means at their disposal to do so. Repeating a concern

introduced in Chapter 5, due to the brevity of posts incentivised by social media platforms, there

is a higher likelihood of digression and "runaway" narratives or debates that may obfuscate the

heart of whatever matter is at hand. Thus, it is possible that this distillation process creates or

contributes to divergences in frames used in mainstream news and social media in environmental

discourses (Chen et al., 2022; O’Neill, H. Williams, et al., 2015), particularly when the substance

of the content being communicated is highly complex or abstract, as is often the case with climate

science and policy (Sanford et al., 2021; Painter, Wetts, and Loy, n.d.).

As such, it is likely that the framing of environmental issues and events will differ between

the two arenas. Yet, as discussed above, there are still relatively few studies explicitly compar-

ing them. O’Neill, H. Williams, et al. (2015) and Chen et al. (2022) provide very useful guidance

but neither examine the unique COP context specifically. Moreover, neither study considered

the differences of various types of stakeholders, e.g., activists, politicians, or news outlets, with

respect to how they promote certain narratives over others and how they shape the public’s un-

derstanding of the information through networks of co-production. As demonstrated by Lück,

Wozniak, and Wessler (2016), the incentives and priorities of different stakeholders drive them

to interact with the climate discourse in particular ways, and lead to the coproduction of specific

narratives and interpretations of information emerging from COP events. However, the authors

did not include analysis of the role of other important stakeholders, e.g., youth activists, who
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are becoming increasingly important to the climate action movement on social media platforms

(Boulianne, Lalancette, and Ilkiw, 2020; Eide and Kunelius, 2021; Han and Ahn, 2020; Murphy,

2021), as well as more vocal and present at COP events themselves (UN, 2021; UN, 2022). With

the exception of De-Lara, Erviti, and León (2022), few have examined how the communication

of activists, such as Greta Thunberg, compares to and interacts with other discourse stakeholders

in environmental discourse, and none have targeted comparisons between them and mainstream

media. As demonstrated by comparisons of politicians and mainstream media, e.g., Heiberger

et al. (2022), such analyses could provide insight into how new stakeholders in climate discourse

navigate the hybrid media space in tandem with more legacy actors, and what the outcomes of

these interactions are for the development of public discourse.

Meanwhile, the literature pertaining specifically to COP discourses has mostly focused on

identifying the frames used in meeting coverage either in mainstream media or in social media,

never both simultaneously. The main takeaways from the research on mainstream media include

a focus of frames on the consequences of climate change and government responsibility for action

(Dirikx and Gelders, 2010; Kunelius and Eide, 2012; Wessler et al., 2016), a lack of detailed cover-

age of climate science (Painter, 2010), a bias towards developed countries at the cost of attention

to issues relevant to developing countries (J. Boykoff, 2012; Gurwitt and Timmons, 2015; Gurwitt,

Malkki, and Mitra, 2017; Wozniak et al., 2021), maligning of China and India for not committing

enough to environmental protection (J. Boykoff, 2012; Kunelius and Eide, 2012), manifestations of

political polarisation within US media (Castillo Esparcia and López Gómez, 2021), and a divide

between the ways in which traditional media outlets report on the conferences and the practices

of digitally native outlets (Painter, Kristiansen, and Schäfer, 2018).

The existing work pertaining to COP discourses on social media has focused on establish-

ing social media platforms as critical to networking mechanisms in online protest ecology which

surges after COP events (Segerberg and Bennett, 2011), characterising the success of the social me-

dia messaging of a specific environmental NGO on Twitter (Comfort and Hester, 2019), a sample

of ten opinion leaders on Facebook (De-Lara, Erviti, and León, 2022), and analysing the use of vi-

sual framing in COP-related posts on Twitter (Hopke and Hestres, 2018). Most recently, Kunelius,

Tegelberg, and Pohjonen (2022) examine the Twitter discourse around COP26, but only in terms

of the discourse structure, i.e., who interacted with whom and the resulting community structure,

not any content analysis. Therefore, no study has directly compared the framing strategies of news
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media, NGOs, activists, and politicians directly, and with the partial exception of De-Lara, Erviti,

and León (2022),3 there have been no studies of the dominant sentiments across various stake-

holders in COP discourses, nor the consistency with which they are used in framing discussions

of different topics.

6.4 Research Design

6.4.1 Overview

This chapter aims to contribute to filling the gaps identified above by answering the following

research questions:

1. What were the main discourses found in the mainstream media coverage of the outcome of

COP26, and what were the dominant sentiments expressed about the outcome? What is the

distribution of sentiment across the discourses, outlets, political leaning, and countries?

2. What were the main discourses and sentiments found in Facebook and Instagram posts at

the end of the COP? What is the distribution of sentiment across the discourses, stakeholder

types, and between the platforms?

3. How did the two arenas diverge with respect to topical focus and sentiments? What are the

implications of these divergences for building public policy support and mobilising collec-

tive action?

In order to answer these research questions, I propose the following methodological frame-

work based on manual content analysis.4 First, an analysis of 141 articles from the mainstream

media coverage related to COP26 in Australia, India, the UK, and the US, focusing on the dom-

inant frames and sentiments pertaining to the conference’s outcomes. Statistical comparisons of

sentiment distributions by country, topic, and political leaning are also conducted. Second, man-

ual sentiment analysis using the same codebook as for the mainstream media sample is applied

to the top 250 most interacted with posts per platform (500 posts in total) from a set of 8,467 Face-

book posts and 998 Instagram posts pertaining to COP26.5 Additional topics were added to the

3I say "partial" here because that study only included ten accounts, none of which represented a news media organ-
isation.

4See the Limitations section for a discussion of why automated computational methods for content analysis were
not chosen.

5See the Limitations section for a discussion of an alternative approach to sampling the social media dataset and
argumentation for why this approach (using interaction volume) was selected.
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codebook for the social media analysis where necessary, i.e., where a considerable number of posts

referenced a topic that was not included in the original codebook due to not being present in the

mainstream media sample. The distributions of sentiment and interaction rate over topics and

account type (e.g., politician, activist, and news outlet) are also compared. The main similarities

and differences between the two arenas in terms of topic and sentiment prevalence are identified,

and the implications of these findings for the communication of climate policy issues in the public

sphere are discussed.

This chapter focuses on Facebook and Instagram as a way of diversifying the focus of the

thesis on Twitter. Moreover, as discussed in the Chapter 1 of the thesis, Facebook and Instagram

provide access to a larger range of users than Twitter: As of 2021, Facebook has been estimated to

be the most popular social media platform with nearly 3 billion monthly active users worldwide,

while Instagram was ranked fourth (1.4 billion) and Twitter was ranked fourteenth (556 million).6

Facebook and Instagram offer their users a broader scope of purposes and interactions compared

to Twitter and as a result, the latter is popular particularly amongst news-loving elites, whereas

the scope of Facebook and Instagram users is more universal (Cornia et al., 2018). Moreover, due

to the wider breadth of data access available to researchers on Twitter relative to other platforms

(until February 2023), Twitter is the subject of a disproportionately large majority of studies in

this area (Pearce, Niederer, et al., 2019). The focus on Facebook and Instagram in this chapter

contributes to correcting that imbalance.

In comparing content on mainstream and social media, this work builds on the methods fol-

lowed by previous researchers. The O’Neill, H. Williams, et al. (2015) study used the search engine

NexisUK to identify mainstream articles from the UK and the US, and hashtag identification to

collect Twitter posts for the relevant period. Items from both platforms were then analysed us-

ing manual content analysis and a similar codebook to identify the presence of key frames and

themes. In similar fashion, Chen et al. (2022) used Twitter hashtags to identify discursive com-

munities around a particular climate-related topic, then a data collection platform to collect the

tweets. For their mainstream article identification, they used the Reuters Institute’s Digital News

Report for Australia, Canada, the UK, and the US, and included English-speaking countries be-

yond the US to better capture the social media discussions in a global media landscape. In both

studies, the validity of the comparison between the two platforms is assumed, and not discussed.

6https://www.statista.com/statistics/272014/global-social-networks-ranked-by-number-of-users/
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6.4.2 Mainstream media coverage

Data collection

The five most popular online news sites in four countries, namely Australia, India, the UK, and

the US were selected according to online survey results found in the 2021 Reuters Institute’s Dig-

ital News Report (DNR) for the online news sites with the largest weekly reach in each country

(N. Newman, 2021). The four countries were chosen to give a variety of media and political land-

scapes in which climate change is covered and discussed in English both in mainstream and social

media.7 The UK and US were selected as their legacy media organizations have a strong world-

wide presence in English (particularly online) and exert influence amongst policy makers outside

of their home countries (Kristiansen, Painter, and Shea, 2020; O’Neill, H. Williams, et al., 2015).

All four countries are major players at COPs and in the international policy world in general. All

four also dominate the dataset collected for the social media comparison. Because of the size of its

population, India has very large English-language audiences for its news sites. India, as a devel-

oping nation, was also included as a potential contrast with the other three nations and because,

along with the Chinese, the Indian delegation at COP26 was heavily discussed throughout the

conference. The process for selecting the outlets per country is the same as Chen et al. (2022) and

strongly resembles that of O’Neill, H. Williams, et al. (2015), which also based their selection of

outlets on popularity (proxied by circulation and readership estimates).

The following search phrase was used to collect articles from the selected outlets via the Factiva

database: "Glasgow" OR "UN" OR "COP26". The time period of collection included the 48 hours

immediately after the summit ended at 20:00 GMT on Saturday 13 November. In most cases, that

included articles with a date slug of 13th and 14th November (14th and 15th for Australia and

India), when the vast majority of the coverage was published. In some cases a few articles on the

day after those dates were included when they were specifically about the outcome of the COP,

often with a reaction from India and China, which took time to arrive in the coverage. The span

of 48 hours was chosen for the following reasons: 1) the volume of mainstream news coverage

and posts on Facebook and Instagram sharply declines after 48 hours, and 2) the objective was to

capture immediate reactions to the summit’s outcomes, given how influential this initial coverage

is known to be for driving public discourse (as outlined in the literature review section).

7The BBC is fourth for weekly usage in India, but as the BBC was already included in the selection of UK outlets, it
is excluded from the India sample and the outlet with the next highest popularity was included instead.
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These searches yielded a corpus of 141 articles (after several articles had been discarded for

being repeats, trails, video reports, or insufficiently focused on the outcome of the COP). Table

6.1 shows the distribution of the 141 articles by country and political leaning. The political af-

filiation of a particular media title is hard to pin down succinctly, and is not defined just by its

readership profile. There are various ways to measure political identity (e.g., story treatments, ed-

itorials and opinion pieces, ownership, support for governments or political parties/individuals,

support for policy options, viewership/readership profiles, newsroom ideologies), particularly

across different countries (Painter, Ettinger, et al., 2023), so labelling is often contested. For ex-

ample, a media outlet can be left-wing on social issues or the environment, but conservative on

economic issues. However, for simplification, the three categories of "left-leaning", "right-leaning",

and "centrist"/"non-aligned" for the online sites of broadcasters were selected, and align with des-

ignations used for the titles included in previous literature (Feldman and P. Hart, 2016; Fletcher,

Cornia, and Nielsen, 2020; Painter and Ashe, 2012).

TABLE 6.1: Number of articles by country, political leaning, and media title.

Australia India UK US
Guardian AU Left-leaning 24 NDTV online Left-leaning 6 Guardian Left-leaning 22 New York Times Left-leaning 5
ABC News Non-aligned 7 Republic TV Right-leaning 4 BBC Non-aligned 9 Washington Post Left-leaning 7
news.com.au Right-leaning 4 News18 Right-leaning 2 Sky Non-aligned 9 Fox News Right-leaning 2
7news.com.au Right-leaning 5 Times of India Right-leaning 6 Mail Right-leaning 8 NBC/MSNBC Non-aligned 2
9news.com.au Right-leaning 3 The Hindustan Times Centrist 7 Sun Right-leaning 4 CNN Left-leaning 5

Totals 43 25 52 21 141

Note: Total counts and percentages of articles for each country, broken down by media title and political leaning.

The articles were distributed unevenly between the countries, as the higher volume of cover-

age in the UK and Australia was partly driven by the extensive coverage given to the COP in the

Guardian, which is long known for its interest in climate change and the resources it deploys at

COPs and at other times (Painter, Kristiansen, and Schäfer, 2018). The coverage in the Guardian

UK website was broadly similar to the Guardian Australia website with some differences around

the presence of five articles specifically about the Australian government response. This bias in

the Australia and UK samples towards Guardian articles is taken into account in the analysis.

Nonetheless, the articles were fairly evenly spread between news sites of different political ori-

entation. Of the total sample of twenty sites, six titles were left-leaning, five were centrist or

non-aligned, and nine were right-leaning.
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Analysis

The method followed for the identification of the main discourses in the articles was first to take a

sample of articles, conduct an initial assessment of the sample’s thematic content inductively, and

then compare this assessment with the themes present in the main messaging from press releases

or briefings issued by a selection of prominent climate NGOs at the end of the COP. The first round

of inductive coding resulted in the detection of topics related to the negotiations on emissions,

coal, and financial aid. The comparison with the NGO messaging allowed for further specification

of important subtopics within these broader themes. Research has shown that mainstream media

rely heavily on NGO sources for policy outcomes and interpretations during COP summits (Eide

and Kunelius, 2010; Lück, Wozniak, and Wessler, 2016), so taking this step gave additional support

and detail for the finalisation of the codebook. Illustrative examples of the NGO messaging can

be found in Appendix D, and in the discussion of the results which follows.

In the end, eleven variables were used to assess the presence of three broad themes in each arti-

cle: the commitment to cut emissions enough to keep 1.5C as a target; plans to cut coal production;

and finance for developing countries. These variables were coded for presence and/or salience.

This framework is becoming more common in communication studies because it provides a more

granular assessment of how much time/space journalists dedicated to each theme (Painter, Wetts,

and Loy, n.d.). Presence here meant if the theme appeared to any degree in the headline or article

text, while salience meant whether the theme appeared in the headline or first five sentences of an

article.

One collaborator (Dr James Painter, co-author on the paper version of this chapter) coded

all of the mainstream articles, then a colleague (Dr Nadine Strauss) coded five articles of each

sample to check on the reliability of the first researcher’s coding. Eight of the variables showed

100% agreement 8. However, three of the variables – salience of the phase out of coal, salience

of blaming India or China, and the presence of the agreement on adaptation funds) – scored .571

according to Krippendorff’s Alpha. In these three cases, the text of the code book was discussed,

clarified and re-written to ensure less ambiguity in its interpretation.

The first assessment was of the presence and salience in each article of the key commitment to

cut emissions (from all sources, not just fossil fuels and coal) enough to keep 1.5C as a target. Four

broad types of sub-discourses were identified:

8This was verified using the website http://dfreelon.org/utils/recalfront/recal3/

http://dfreelon.org/utils/recalfront/recal3/
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1. Outright Failure:"The agreement fails to commit countries to keep 1.5 a realistic target".

2. Bare minimum but nowhere near enough: "Just enough to keep 1.5 (technically) alive" or "On

life support".

3. Some progress/but not enough: "Progress was made, but not enough for meeting the 1.5 target".

4. Broadly positive: "The deal offers a political lifeline for accelerating action to keep temperature rise

below 1.5...and opens the door to accelerating action in the next 12 months".

Following the same method of identification, the next assessment focused on different dis-

courses around plans to cut coal production, and who was to blame for the watering down of the

language from "phase out" to "phase down". These were:

1. The agreement was weakened by language to phase down rather than phase out coal pro-

duction: "As a result of what took place here... nations that have never considered having the word

’coal’ in a plan... it’s on the books – it’s part of the decision." He adds that ’you have to phase-down

coal before you can end coal’".

2. India and/or China were blamed for the change in language: "A commitment to phase out

coal that was included in earlier negotiation drafts led to a dramatic finish after India and China led

opposition to it."

3. China, India, the US and the EU (collectively) were blamed for watering down language:

"Yet India and China pursued last-ditch interventions to soften language on coal usage, and the U.S.

played a role in accepting that weaker position, calling into question their short-term commitment to

curb coal usage".

This last discourse was included as some NGOs were promoting the message that the COP

outcome was a collective failure, as illustrated by the headline of the NGO Global Strategic Com-

munications Council (GSCC) in its briefing to journalists that "China, India, EU, US undermine

global fossil-fuel phase out pledge", implying joint culpability.

Next, the presence of four discourses around finance for developing countries were examined

(only presence was assessed here as an examination of an initial sample of articles showed that

this issue was not salient, given the strong presence of the other discourses):

1. The agreement failed the poorest (in general), or a variant of the sentiment that rich nations

refused climate crisis support for developing nations: "As long ago as 2009, the developed
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world agreed it would provide $100bn a year by 2020 to help poorer countries. But an expert report

commissioned by the United Nations (UN) concludes the target has not been reached - even though a

new and more ambitious target is now due to be set for 2025".

2. The lack of an agreement on a Loss and Damage funding facility: "But we have to understand

that when the so-called global north refuses to take the leadership role and still refuses to deliver

on the loss and damage on the promised yearly $100bn to the most vulnerable countries - the least

responsible countries - of course that creates lots of tension".

3. The US and EU blocked the fund for Loss and Damage, and were responsible for the lack of

agreement: "But after resistance from rich nations led by the United States and EU, the text omitted

any reference to a specific finance facility for the loss and damage climate change has already caused

in the developing world".

4. An agreement on 2025 as the date by when developed countries need to double their collec-

tive funds for adaptation, based on 2019 pledges9: "The new agreement tries to fill in some of

those gaps. It calls out rich countries for failing to meet the $100 billion goal and urges them to ’at

least double’ finance for adaptation by 2025".

Finally, overall sentiment analysis regarding the success or failure of the conference was addi-

tionally coded for all articles on a scale of 1 to 5. A score of 1 corresponds to a prevalence of nega-

tive emotion and characterisation of the conference as an outright failure. A score of 5 corresponds

to positive emotion and characterisation of the conference as a full success. An additional level 6

was used for articles espousing no particular sentiment towards the conference’s outcomes. This

assessment included not just the treatment of the commitment to keep to 1.5C (assessed above),

but the overall advances (or not) in the areas of coal reduction, finance for developing countries,

and other issues. As with any assessment of sentiment, there is a certain element of subjective

judgement present, unlike an assessment of whether a particular message is present or not. Ex-

amples of the sentiment categories are presented below:

1. Very negative/a failure: "A betrayal of vulnerable people by rich nations"; "Agreement was infu-

riating and disappointing";"It’s painful that diplomatic efforts have once more failed to meet the scale

of this crisis"

9The text of the Glasgow Pact in essence recognized the importance of Loss and Damage, but failed to agree
on a dedicated new fund. See https://www.reuters.com/business/cop/climate-loss-damage-earns-recognition-little-
action-cop26-deal-2021-11-13/
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2. Some progress, but many failings/a long way to go/failings outweigh the positive: "Some

progress, but many failings";"It’s an important step, but it’s not enough"

3. Balanced: some progress, some failings: "COP26: Evasive words and coal compromise, but deal

shows progress"

4. Better than expected, positives outweigh negatives: "Agreement delivered much more than ex-

pected"

5. Positive: "The world is undeniably heading in the right direction’; ’A big step forward"; "We are

closer than ever before to avoiding climate chaos"

6. Neutral/Not-applicable: "India criticised over coal at Cop26 – but real villain was climate injus-

tice"; "Liberal backbenchers call for more ambitious 2035 emission reduction target"

In order to quantify the differences in sentiment trends across countries, political leaning, and

topic themes, a series of analyses of variance (ANOVAs) and pairwise Tukey honestly signifi-

cantly different (HSD) tests were conducted (using the p-value threshold of 0.05). The ANOVAs

determine the presence of a significant difference between the levels of interest, but they cannot

say anything about which levels differ, nor the magnitude and statistical significance of these

differences. Therefore, the Tukey HSD tests are used to identify the magnitude and significance

of all pairwise differences between the levels of each categorical comparison of interest, while

controlling for the increasing risk of detecting false positives as a result of making multiple com-

parisons (Tukey, 1949). While technically the sentiment levels are categorical variables, they are

also ordinal and as such ANOVAs can be deployed. Using these tests, I compared the sentiment

distributions at the following levels: 1) across countries, aggregating over political leanings and

topic theme; 2) by political leaning level, aggregating across countries and topic theme; 3) by topic

theme, aggregating across countries and leanings; 4) by topic theme-country (i.e., coverage of the

coal negotiation in Australia versus the UK) aggregating over leanings; and 5) by topic theme-

leaning (i.e., coverage of the coal negotiation in left-wing versus right-wing outlets), aggregating

over countries. I aggregate over the emissions and finance subtopics into aggregate emissions

and finance topic themes because of how the subtopics were constructed to suggest sentiment

divergences. For example, the emissions theme includes subtopics ranging from references to the

emissions deal as a failure to broadly positive evaluations, while the finance theme ranges from

negative evaluations of shortcomings to praise for new targets. These subtopics are confounded
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by the separate sentiment evaluation, so aggregating over them for the comparisons provides a

more robust indication of how the distributions differ on each level.

6.4.3 Facebook and Instagram coverage

Data collection

The second part of the study seeks to understand the extent to which these discourses pervaded

the Instagram and Facebook discourses about the conference. To collect data from these platforms,

I used CrowdTangle (CT), a tool developed and hosted by parent company Meta. It allows free

access for academic researchers to public accounts and pages. The posts of private individuals

are excluded, as well as those that do not qualify as "public figures". CT defines public figures

as accounts with more than 25k likes or followers on Facebook, more than 50k followers on In-

stagram, all users on both platforms with verified profiles,10 and all public Facebook groups with

more than 95k members, all US-based public groups with more than 2k members. This scope

encompasses more than 7 million Facebook profiles, pages, and groups, and more than 2 million

Instagram accounts (CrowdTangle, 2023).

Although unable to capture the full public discourse, the restriction of data to only public

figures and organisations enables a focus on the most prominent content producers of a particular

message, discourse or theme. This is analogous to focusing on the most popular online news

sites, as was done in the mainstream media analysis. All English-language posts were collected

including the search term "COP26" during the same timeframe used in the mainstream media

collection. In total, these searches yielded 8,467 Facebook posts (676k total interactions) and 998

Instagram posts (2.8 million total interactions).

CT search results for each platform vary slightly depending on the metadata collected and

maintained by the platform. For Facebook, posts from both individual users and group pages

are supplied by CT. A group page can represent an organisation, such as the UN, businesses,

political groups, and other communities. In addition to total interactions for each post, the results

also include the name of the user or page that posted it, the "category" of the page, the country

location of the administrators of the page, and a performance score.

10Accounts may be verified to officially confirm their identity on both platforms. This is mostly reserved for users
above the follower threshold on each platform. According to the Instagram and Facebook verification pages, in order
to request verification, an account must "represent a well-known, highly searched for person, brand or entity" and is
therefore not normally accessible to normal users.
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The results for both platforms include a total number of "interactions" that a post has received.

For Facebook posts, possible interactions include comments, likes, shares, and the other possible

post reactions including love, wow, haha, sad, angry, and care. For Instagram posts, possible

interactions include likes and comments. In this chapter, the total number of interactions per

post is used to approximate its popularity. As noted in previous chapters, although interactions,

i.e., "likes", alone may not be the strongest indication of influence (compared with content sharing

or other "retweet" equivalents), they are nonetheless important for signalling engagement and

spreading content across platforms.

It should be noted that although Instagram allows several different types of posts on its plat-

form, CT only collects regular timeline publications and excludes "stories" as they are time-sensitive

(only present for 24 hours) and "reels" (multi-clips videos with various audiovisual effects). The

exclusion of stories and reels is addressed further in the discussion of the methodology’s limita-

tions.

The total number of interactions that a post receives can depend on several variables, ranging

from aspects that are visible to researchers, e.g., the number of followers the user or page has, to

things elements that are not, e.g., the way the platform newsfeed algorithms push certain con-

tent to certain users based on user profile characteristics. In this chapter, I do not conduct any

inference regarding what might be driving post popularity. Instead, I use interactions only as a

way of scoping the sample of posts to manually annotate, as a proxy for relative popularity and

prominence in the discourse.

Before proceeding with the analysis, I performed validity checks on the search results. These

included reading through random samples of the posts to be sure they did indeed mention the

conference. I also manually searched the Facebook and Instagram profiles of fifteen accounts

associated with NGOs whose messaging on Twitter during the conference was used to fine-tune

the codebook. I found no posts in the 48 hours of interest which had not been included in the CT

collection.

Moreover, I also examined the profiles of a random sample of users found in the dataset to

make sure that the search queries caught all relevant posts, i.e., all posts from these users pertain-

ing to the conference. The results of these checks were also satisfactory so I am content to conclude

that the CT searches yield the full scope of posts available on the platforms relevant to COP26 in

the desired timeframe.
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Analysis

A sample of 250 posts per platform (500 in total) are selected for manual analysis. These were

selected in decreasing order of the total number of interactions each post received. I used this

sampling criteria instead of a random sample because I wanted to focus on the posts with the

highest exposure in the sample, i.e., those that had the highest potential influence by virtue of

the number of people who engaged with them. In addition to the thematic content, the type of

account for each post was also annotated. A framework resembling Hopke and Hestres (2018)

was used to categorise the accounts. This was done to enable comparison of focus points across

different classes of stakeholders in the COP26 discourse. The account annotation process began

with visiting the page of each account and verifying with a Google search. If the account belonged

to a politician or political party, the account was given the label "political" and then a secondary

label for leaning (left, right, or none/centre). If the account belonged to an environmental ac-

tivist or activist group, it was given the label "activist". Other account types present in the sample

include: celebrity, government bureau, environmental non-governmental organisation (eNGO), environ-

mental non-profit, other NGO, other non-profit, intergovernmental organisation (IGO), scientific research

organisation, individual scientist, community, labour union, artist, individual journalist, influencer, busi-

ness, news outlet, and other media.

Several communities in the sample centred around a specific political leaning and, similar to

the political account types, are further designated as either right-leaning, left-leaning, or neutral.

News outlets are also broken down into subcategories. Accounts representing the most popular

online sites for their respective country location (e.g., the UK for The Independent or Canada for

CBS News) as determined by the 2021 Digital News Report, are designated as "Mainstream", while

outlets typically associated with business reporting are categorised as "Business" outlets.11 All

other outlets are referred to as "Other". The category "Other media" refers to media channels

not explicitly focused on general news, e.g., magazines (Vogue) and social-media based media

organisations (NowThis).

Table 6.2 shows the breakdown of the sample across these levels. Examples of accounts as-

sociated with each label are given in Table D.1 of Appendix D. Following the example in Hopke

and Hestres (2018), eNGO and environmental nonprofits were combined into a single category,

11This was verified via manual search for each outlet.
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while all non-environmentally focused NGOs and nonprofits were combined into another sepa-

rate category. Due to their relative infrequency, the categories business, influencer, journalist, both

communities, science-related accounts, and labour unions are combined into a single miscella-

neous category.

TABLE 6.2: Relative presence of each account type.

Facebook Instagram
Activist 8.8 30
Artist .8 4.4
Celebrity 4.8 9.6
Environmental Organisation 2.4 7.6
Other Organisations 4.0 2.4
Government 3.6 3.2
IGO 1.2 2.4
Political - left leaning 7.6 5.6
Political - right leaning 3.2 0.4
Mainstream News 12.4 6.8
Business News 2 6.4
Other News 31.2 6.8
Other Media 11.2 5.2
Miscellaneous 6.8 9.2

Note: Percentages correspond to the proportion of posts in the platform samples attributed to each account type.

Now turning to the content analysis: For Facebook posts, I examined the main text of the post

along with the text of any image included in the post. For Instagram, all posts correspond to an

image so the extractable text includes the main image caption and any text within the image. In

the first instance, each post is annotated using the codebook applied to the mainstream media

sample. This is done in order to approximate the extent to which the arenas resembled each other

in the prioritisation of narratives and topics pertaining to the conference. However, new topic

categories were added to the codebook inductively when a significant volume of posts mentioned

topics not covered by the mainstream media codebook in order to capture the full thematic scope

of the samples (Murthy, 2016). These new topics are described in the presentation of the results.

Alternative approaches for automatic classification of the posts were trialled but insufficient pre-

cision of results made clear that manual analysis was the best way forward. These alternatives are

discussed further in the limitations section below.

Once the annotations were completed, the following statistical analyses were undertaken.

First, the raw prevalence of account types and topics in the sample were tabulated. Then, a
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comparison of topic prevalence across account types was done using chi-square tests for inde-

pendence.12 Finally, comparisons of the sentiment and interaction distributions across each topic

and account type were performed using the same ANOVA and Tukey HSD pipeline applied to

the mainstream media sample. All analyses are first conducted at the aggregate level, i.e., across

the combined set of Instagram and Facebook posts, and then on each platform individually.

6.4.4 Limitations

Limitations of mainstream media sample

The analysis of mainstream media coverage is limited to the most popular English-language news

sites in four countries, three of which speak English as an official language. As such, the anal-

ysis ignores discourses in other cultural contexts and languages. The focus of the work is also

skewed towards countries with advanced economies. India is included in the sample as a con-

trasting emerging economy and cultural context, but there are many other countries which have

routinely been ignored in media coverage of environmental issues, as well as in academic re-

search, that should be prioritised moving forward (J. Boykoff, 2012; Gurwitt, Malkki, and Mitra,

2017; Kunelius and Eide, 2012; Wozniak et al., 2021). It is highly likely that discourses in indi-

vidual countries, unfolding in the native languages of those countries, will be focused on issues

more specific to the country’s culture, politics, economic priorities, as well as the unique threats

climate change poses to them. These discourses will therefore diverge from what is observed in

the sample examined in this chapter. Nonetheless, one of the primary motivations of this study

was to capture how media hegemonies in countries responsible for high proportions of global

carbon emissions discussed COP26 and the issues it emphasised, but it is important to acknowl-

edge that the selected samples do not represent the full global discourse, no matter how dominant

media coverage in these countries, particularly the US and UK (O’Neill, H. Williams, et al., 2015;

Kristiansen, Painter, and Shea, 2020), may be over global coverage trends.

Finally, within the selected countries, the sample of articles was restricted to major mainstream

news outlets known to carry influence over the political and economic elites of each country (J.

Boykoff, 2012; Gurwitt, Malkki, and Mitra, 2017). These outlets tend to follow editorial principles

of balance and impartiality, as reflected in the sample comprising mostly straight news reporting

12Chi-square tests are used because the account type and topic variables are categorical and therefore do not follow
a normal distribution (A. F. Hayes, 2005). The data for each analysis was weighted by count, i.e., the number of times
the variable pair was present in the platform samples. To test the strength of the relationships, Cramer’s V test statistics
are used. A higher Cramer’s V signifies a stronger association between two variables (A. F. Hayes, 2005).
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rather than opinion pieces. A wider selection of "opinion-driven" news sites and opinion pieces

could have provided some interesting points of comparison with our social media sample, where

many of the posts came from activists or commentators with a clear position. However, following

previous research in this field (Chen et al., 2022; O’Neill, H. Williams, et al., 2015), such compar-

isons between large samples of mainstream and social media clearly provide important points

of difference in treatments of the same issue (climate news) or the same climate news prompt

(an IPCC report, or a policy event such as a COP). In any case, future work could examine how

coverage varied in fringe outlets, as well as across other countries and languages.

Limitations of social media sample

The social media analysis also focused only on English-language posts mentioning COP26 on

Facebook and Instagram, as collected via CrowdTangle (CT). As discussed in the description of

the data collection, CT offers access only to the subset of "most influential" public accounts and

pages on Facebook and Instagram. It therefore does not allow any analysis of or commentary on

the discourse trends of members of the general public on these platforms. However, since the

objective of the chapter is to analyse how influential opinion leaders framed their commentary of

the conference, the limitation of the dataset to only public figures and organisations is justified.

Given how the dataset includes exclusively English-language content, albeit including users from

around the world, interpretation of the sample is inherently limited to how these stakeholders

contribute to global dialogues on climate politics. This may differ in comparison with how they talk

about more specific, local issues in their native languages. Therefore, it is important to emphasise

that this study, similar to the previous chapters, is not making broad generalisations about all

shades of environmental activism, but rather to that which seeks to influence a global audience

towards awareness of developments in climate politics.

Moreover, CT only catalogues data pertaining to fixed timeline posts, and does not collect

information on "stories" (both platforms) or "reels" (Instagram only).13 Therefore, it is impossible

to know the extent to which the results are skewed by virtue of the samples excluding content

related to COP26 posted as stories and/or reels.

13"Stories" are a feature that allows users to post photos and video clips on their feeds that vanish after 24 hours. They
are available on Facebook and Instagram. "Reels", exclusive to Instagram, are multi-clip videos with audio, effects, and
other creative tools. They were released on the platform to stay competitive with video platform TikTok.
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Limitations of the methodological framework

Both samples are analysed using manual coding. While every effort was taken in developing

the codebooks for the two samples to be as comprehensive as possible with respect to all present

topics, the process involves a degree of unavoidable subjectivity. Potential biases and blind spots

were counteracted by using a team of three coders to independently verify the framework and

coding of the articles/posts.

Moreover, while the manual nature of the social media content analysis might stand out in this

thesis, it is the end result of a process of trial and error with more sophisticated computational

methods. While the mainstream media sample was small enough to enable manual analysis of all

the articles, the social media dataset was not. As such, I experimented with topic modelling in an

attempt to extract the thematic structure of the posts automatically. Despite trying several state-of-

the-art frameworks (BERTopic, structural topic models, and latent Dirichlet allocation), the results

were very unreliable and often required arbitrary customisation of model hyper-parameters that

had no theoretical justification or objective method of evaluation. The models based on latent

Dirichlet allocation (LDA) have the most robust evaluation metrics (DiMaggio, Nag, and Blei,

2013), but still yielded unsatisfactory stability and coherence. Thus, across the attempts with dif-

ferent frameworks and algorithms, I was not able to find a single model that I could objectively

classify as the "best" or "most coherent". All of the models struggled with categorising a large

proportion of the dataset, never identifying consistent thematic clusters. Moreover, I also exper-

imented with identifying topic prevalence in the dataset using keyword searches for each topic

but even after several iterations of fine-tuning the search criteria, I was never able to achieve high

accuracy and reliability of classification in the full dataset. As a result, I opted to manually anno-

tate a sample of the most interacted with posts from each platform. This allowed me to build a

more detailed and reliable understanding of the thematic structure of the most popular posts in

the dataset.

However, instead of the most interacted with posts, I could also have chosen a random sample

to annotate. I preferred the former approach because it offered the best chance of characterising the

content that was likely to have reached the most people by virtue of being interacted with more.

While the newsfeed curation algorithms of Facebook and Instagram are proprietary, it is generally

understood that content which receives more interactions tends to spread farther, and be shown

to more people, than content which receives fewer interactions (Lipsman et al., 2012). There is no
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parallel comparison for the mainstream media component of the chapter with respect to audience

interaction. It is only introduced in the social media analysis to help scope a reasonable sample of

posts to manually annotate from the full dataset which I did not have the resources to annotate in

its entirety.

Moreover, while the focus of the sample on Facebook and Instagram instead of Twitter is jus-

tified by the relative dominance of the latter in social media communication studies to date, there

are many more social media platforms deserving attention. Especially given the differences in

content format, algorithmic spread, and user demographics across social media sites (e.g., TikTok

and Weibo versus Instagram and Facebook versus Twitter; Statista (2022c)), future work should

compare how COP outcomes are represented and discussed across these platforms, as well as

between arenas.

6.5 Results

6.5.1 Mainstream media

Topic prevalence

The first assessment was of the relative salience in each article of the commitment to cut emissions

(from all sources, not just fossil fuels and coal) enough to keep 1.5C as a target. As can be seen

from the first four columns of Table 6.3, of the 141 articles, 31 articles (22%) prominently presented

the agreement as the bare minimum, 25 (18%) as some progress, 8 (6%) as broadly positive and 8

(6%) as an outright failure. The remainder of the sample did not highlight this aspect of the COP

outcome in their opening sentences.

TABLE 6.3: Number of articles showing the presence of key messages by country
and topic area.

Emission Cuts/1.5C target Plans to reduce coal production Finance
Failure Bare minimum Some progress Positive Phase down/out China/India Collective blame Failed the poorest Loss and Damage Blame Adaptation
Salient Salient Salient Present Present Salient Present Salient Present Salient Present Present Present Present

Australia 1 7 5 1 36 18 28 19 1 1 11 11 5 8
India 2 7 6 4 19 9 14 4 2 1 12 9 4 7
UK 3 16 10 3 45 35 41 35 1 1 14 16 6 20
US 2 1 4 0 17 9 17 9 0 0 13 11 9 7

Total 8 31 25 8 117 71 100 70 4 3 50 47 24 42
% of articles 6 22 18 6 83 50 71 50 3 2 35 33 17 30

Note: Some topics were coded for presence and salience, others only for presence. Last row shows percentage figures
for presence andor salience for each message.
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The next assessment focused on the presence and salience of different discourses around plans

to cut coal production, and who was to blame for the watering down of the language from "phase

out" to "phase down". Table 6.3 shows that the agreement being weakened by language to phase

down coal production was the most present discourse (117 articles, 83% of sample), and the most

salient (71 articles, 50%). Table 6.4 shows that the change in language was much more salient

in the right-leaning and centrist press (58-62%) than in the left-leaning (40%). When the media

assessed who was to blame, the finger was firmly pointed at India (mostly) and China, with that

discourse being the second most salient of our entire sample, present in nearly half of the articles

(70 articles, 50%). As one might expect, the Indian media sample showed lower figures for the

criticism of India and China: for presence, only 56% of articles compared to a range of 65-81%

for the other three countries; and for salience, only 28% compared to a range of 43-67% for the

other countries. The difference might have been greater if several of the Indian articles had not

been based on Western agency reports, such as Reuters, Agence France-Press and Bloomberg. What

was also notable was the inclusion of long quotes from Indian officials in several articles justifying

the Indian stance on phasing down coal, and for others quoting Chinese support for the Indian

position.

There was a notable difference between the left-leaning media, where the blaming India or

China was present in 63% of articles and salient/dominant in 45%, and the right-leaning media

where the presence (84%) and salience/dominance (53%) were higher. The centrist media came

in-between.

One can speculate that a potential driver of the difference was the urge to find villains and

scapegoats and blame China, particularly in the right-wing tabloid press in the UK. This "blame

discourse" was also in part driven by headlining of the comments from the COP26’s chair, Alok

Sharma, and then British Prime Minister Boris Johnson, both pointing the finger at India and

China. However, this alone does not explain the overwhelmingly strong presence of this message

and the virtual absence of the collective responsibility message, which was present only 4 times

(3%), and only 3 times salient (2%)

Next, the presence of four discourses around finance for developing countries was examined.

The first, second and last of these discourses were each present in 30-35% of the articles. Some

of the articles, particularly for example in the right-leaning UK press (Sun and Mail), presented

the Loss and Damage text in the final agreement as a positive development. For example, a Sun
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TABLE 6.4: Content analysis results by media’s political leaning.

Emission cuts/1.5C target Plans to reduce coal production Finance
Failure Bare minimum Some progress Positive Phase down/out China/India Collective blame Failed the poorest Loss and damage Blame Adaptation
Salient Salient Salient Salient Present Salient Present Salient Present Salient Present Present Present Present

Left-leaning
Guardian (UK) 3 7 4 1 17 10 14 13 1 1 9 9 3 5
Guardian (AU) 1 3 3 1 19 9 12 9 1 1 8 8 3 4
NDTV online 0 3 0 1 5 3 4 2 1 1 3 2 1 2
CNN 0 0 0 0 4 2 4 3 0 0 3 4 4 2
New York Times 0 0 3 0 3 0 3 0 0 0 3 3 2 3
Washington Post 1 1 1 0 6 4 6 4 0 0 5 2 2 2

Total 5 14 11 3 54 28 43 31 3 3 31 28 15 18
% articles 7 20 16 4 78 40 63 45 4 4 45 41 22 26

Centrist/non-aligned
BBC 0 2 3 0 7 5 7 5 0 0 2 3 2 4
Sky 0 6 1 0 9 9 8 6 0 0 1 3 1 4
ABC News 0 1 1 0 6 3 5 3 0 0 2 1 0 1
Hindustan Times 0 3 2 1 5 2 3 1 1 0 3 3 1 3
NBC/MSNBC 0 0 0 0 2 2 2 1 0 0 1 1 0 0

Total 0 12 7 1 29 21 25 16 1 0 9 11 4 12
% articles 0 35 21 3 85 62 74 47 3 0 26 32 12 35

Right-leaning
Mail 0 1 1 1 8 7 8 7 0 0 2 0 0 5
Sun 0 0 1 1 4 4 4 4 0 0 0 1 0 2
news.com.au 0 0 1 0 4 2 4 3 0 0 1 1 1 1
7news.com.au 0 2 0 0 4 2 4 2 0 0 0 1 1 2
9news.com.au 0 1 0 0 3 2 3 2 0 0 0 0 0 0
Fox News 1 0 0 0 2 1 2 1 0 0 1 1 1 0
Republic TV 1 1 1 1 1 0 0 0 0 0 1 1 0 0
News18 1 0 1 0 2 0 1 0 0 0 1 0 0 0
Times of India 0 0 2 1 6 4 6 1 0 0 4 3 2 2

Total 3 5 7 4 34 22 32 20 0 0 10 8 5 12
% of articles 8 13 18 11 89 58 84 53 0 0 26 21 13 32

Note: Total counts and percentages of articles with each discourse variable detected, broken down by media title and
political leaning.

article of 14 November outlined as an achievement of the COP "Boosting up the agenda the conver-

sation about how to pay for the loss and damage that climate change inflicts on developing countries". Sky

News included the same phrase, again without a mention of the failure to reach agreement on a

dedicated fund.

However, more significantly, a much smaller percentage of the total sample of articles (and

half of those which mentioned the lack of agreement) blamed the failure to achieve a Loss and

Damages agreement on Western countries such as the EU and the US (24 – 17%). This was despite

the widespread frustration from many developing countries on this issue. In general, references to

the topic of financial aid were higher in left-leaning media (on average, 34% across all subtopics)

compared to central/non-aligned (26%) and right-leaning outlets (23%).

Sentiment analysis

Table 6.5 shows the results of the sentiment analysis of the articles. As can be seen, the over-

whelming majority of articles fell into the category of "some progress, but many failings", and

"some good aspects, some negative". The former was assessed as being dominant in 33% of the
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articles, the latter in 35%. Only 6% of the articles saw the outcome as an (outright) failure, epito-

mised in the oft-quoted tweet from Greta Thunberg that ’Small steps in the right direction’, ’making

some progress’ or ’winning slowly’ equals losing. #COP26 #UprootTheSystem". Indeed, the media cov-

erage overwhelmingly concluded in general that there had been some progress at the COP, despite

some NGOs pushing the line of "failure" (see Appendix D), and despite the frequent appearance

of quotes from Greta Thunberg in the sample of articles.

Positive or very positive appraisals were also hardly present, at 5% and 4%. One example of

a positive appraisal was to be found in the Scottish edition of the Mail which hailed the COP26

outcome as a "climate deal for the world", describing it as the most "ambitious ever seen". Another

was in a Washington Post editorial, headlined as "slow, but real progress". But other positive ap-

praisals were seldom to be found. An interesting exception was the Indian sample, where five

of the articles (20%) stressed the positive outcome of the COP, and particularly highlighted the

comments from the Indian environment minister, Bhupender Yadav, and his description of the

conference as a "success".14 Therefore, the dominant sentiment seemed to be lukewarm towards

the conference’s outcomes, neither majorly positive nor majorly negative.

TABLE 6.5: Sentiment analysis of mainstream media sample, by country.

Failure Some progress, many failings Balanced: Some good, some negative Better than expected Positive Neutral/NA Total
Australia 4 14 12 1 1 11 43
India 1 5 7 2 5 5 25
UK 3 21 22 3 0 3 52
US 0 7 9 1 0 4 21

Total 8 47 50 7 6 23 141
% of articles 6 33 35 5 4 15

Note: Total counts and percentages of articles from each country coded to each sentiment category.

Comparative analysis

The results of the ANOVA and Tukey HSD tests used to compare the sentiment distributions at

various levels of interest are presented in Table 6.6. These tests only included the articles with

sentiment scores 1-5 on the sentiment scale, therefore excluding articles that did not express a

discernible sentiment.15 At the country level (aggregating over themes and political leanings), the

biggest differences are between the UK and India samples, and the Australia and India samples.
14See for example, https://www.hindustantimes.com/india-news/cop26-summit-in-glasgow-proved-to-be-a-

success-says-india-101636914435554.html; https://timesofindia.indiatimes.com/india/india-calls-cop26-summit-a-
success/articleshow/87699976.cms

1523 (17%) of the articles in the sample were coded as having no discernible sentiment towards the conference. I
consider these articles and how they differ from the rest of the articles in the Discussion section of this chapter.
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This is most likely driven by the contrast between the negativity in the articles of the left-leaning

UK and Australian Guardian, and the more positive coverage from right-leaning outlets in the

India sample, namely Times of India and News18. This disparity between left and right-leaning

outlets is confirmed in the comparisons of sentiment across political leanings (aggregating over

countries and themes): significant differences were found between non-aligned/centrist and left-

leaning outlets, and between right- and left-leaning outlets.

TABLE 6.6: Results of ANOVA and Tukey HSD tests for sentiment distributions
across countries, political leanings, topics themes, topic theme-country pairs, and

topic theme-leaning pairs in the mainstream media sample

Comparison DF N ANOVA Tukey HSD
Country 3 118 4.54, .005 UK <India (.75, .008), Australia <India (.21, .004)
Political lean-
ing

2 118 9.71, <.001 Non-aligned/Central >Left-leaning (.55, .014), Left-leaning <Right-
leaning (.82, .001)

Topic 4 314 .44, .78 -
Topic-
Country

16 314 3.39, <.001 Finance UK <Finance India (.997, .014), Finance Australia <Finance In-
dia (1.18, .0099)

Topic-
Leaning

12 314 4.04, <.001 Emissions left-leaning <Emission right-leaning (.85, .038), Coal (any
weakening) left-leaning <Coal (any weakening) right-leaning (.03, .029)
and Coal (China and India) right-leaning (.77, .005)

ANOVA results given: F-statistic and p-value. Tukey results given: pairwise comparisons significant at the 95%
confidence level with difference and p-value. Inequality signs between items indicate the direction of the difference,
e.g., UK <India on the country comparison indicates that articles in the India sample evidenced significantly higher
sentiment about the conference than articles in the UK sample.

Across the topic themes (aggregating over countries and leanings), no significant difference in

sentiment was found in the ANOVA, nor in the pairwise Tukey HSD tests. However, when this

is broken down further into comparisons of theme-country pairings (aggregating over political

leaning), there are significant differences in how the UK and Australia framed the outcomes of the

conference pertaining to delivering financial assistance to developing countries relative to articles

in the India media sample. And finally, when examining theme-leaning pairings (aggregating

over countries), there are significant differences between left-leaning and right-leaning articles for

the coal and emissions themes.
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6.5.2 Social media

Expansion of codebook

First, six new topics were added to the codebook for the social media sample.16 These are listed

below with a description and example for illustration.17

• Summit leadership: Mentions of world leaders and their responsibilities, divided into nega-

tive, neutral, and positive framings, e.g.,

– Negative: "The Glasgow climate pact passed yesterday during the 26th Conference of the Par-

ties to the United Nations Framework Convention on Climate Change (COP26) reflects the lack

of political will of world leaders to end the climate crisis."

– Neutral: "The outcome of #COP26 shows us that it has never been more important to hold our

leaders accountable to their words and pledges."

– Positive: "World Leaders Reach Climate Deal At COP26, US And China Agree To Collaborate.

World leaders have reached a deal at the United Nations Climate Change Conference (COP26)

in Glasgow, Scotland to help combat the effects of climate change."

• Summit failure: General declarations of COP26 as a failure, not specific to any particular

deal or topic, e.g., "Angry , scared and betrayed. We have been failed and scorned by the stupid ,

the greedy and the evil. Life is now in mortal danger. But it’s not over, it’s just down to us to do what

needs to be done and we need to go to it now."

• Updates: General announcements and updates about the conference ending, e.g., "WATCH

LIVE: Prime Minister Boris Johnson and COP26 President Alok Sharma host a press conference

following the COP26 climate summit #COP26 | #TogetherForOurPlanet"

• Youth: Presence and role of youth activism at the conference, e.g., "We’ve capped off the final

week of COP26 and young people continue to demand their voices are heard when leaders make

decisions during this climate emergency."

16A handful of other topics were considered for addition during the annotation process but were excluded from the
final selection because they appeared infrequently in posts on both platforms. These included: Justification of India
and China’s adjustment to the language of the coal deal (1% on Facebook, not present on Instagram), criticism of the
Australian delegation at the summit (2% and 4%), the Indian government’s denial to travel to COP26 of youth activist
Disha Ravi after her arrest for actions related to her climate protest work (1% and .2%), the role of Indigenous Peoples in
defending the environment (0.5% and 3%), and the importance of food systems and dietary choices on carbon emissions
(0.5% and 2%). Finally, descriptions of COP president Alok Sharma’s emotional reaction to the ending of the summit
were also found in 5% of Facebook and 3% of Instagram posts.

17Examples of posts from the original codebook topic categories are included for reference in Appendix D.
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• Collective/Hope: Emphasising collective hope and action to offset disappointments/shortcomings

of conference, e.g., "It’s up to us and always has been. We must organise, disrupt, and smash fossil

fuel’s social licence. We have to build a mass movement of civil disobedience. Anything less simply

leaves governments with too little incentive to change course."

• Name drop: Referring to the conference in order to establish a background premise for fo-

cusing on something else, but lacking specific commentary about the conference itself. These

often had an underlying political critique and/or message, e.g.,

– "Boris Johnson mocked for saying Glasgow’s Cop26 took place in Edinburgh"

– "With Irn-Bru and climate-funding pledges, Scotland’s leader made a role for herself at COP26"

– "A group of Liberal backbenchers facing election challenges from independent candidates have

renew calls for a more ambitious 2035 emissions reduction target in the wake of the COP26

summit."

– "Straight off the back of #COP26, tonight’s Food Unwrapped looks at some of the positive

changes that are being made in the food industry to help reduce carbon emissions. Starting

with, the plastic-wrapped cucumber"

The "Name drop" category was found in 27% (126 posts) of the total sample. There were a few

dominating themes within these posts, which are best represented in the examples given above:

Commentary of Boris Johnson for mistaking the host city of the summit at a press conference,

highlighting Scottish Prime Minister Nicola Sturgeon’s leadership of the summit, and coverage of

the Australian Liberal party’s reaction to the summit’s outcomes. The rest of the posts are more

random, lack convergence towards any overarching topic, and also do not express any discernible

sentiment about the summit. These posts will be discussed in tandem with their counterparts in

the mainstream media sample in the Discussion.

Moreover, it became apparent that when making reference to the negotiations pertaining to

the emissions deal, most posts framed it either negatively or positively, and did not use as much

nuance as in the mainstream media sample. As such, the first two subtopics about emissions (out-

right failure and bare minimum) are collapsed into a generally "negative" emissions category, and

the second two subtopics (some progress and success) as a generally "positive" category. There
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was a similar trend for references to the outcomes of the negotiations for financial aid to develop-

ing countries, so those subtopics were also combined into one generally negative and one gener-

ally positive category.

Topic prevalence and interaction share

The first two columns of Table 6.7 tabulate the relative prevalence of each topic in the samples by

platform. The topics with the highest prevalence include pronouncements of the summit as a fail-

ure, discussion of the emissions negotiations, discussions of the coal deal, and references to world

leaders. This ranking excludes the name dropping and update categories as the content of the

posts in these categories provide little substantive commentary on the conference itself. In terms

of how the emissions deal was discussed, the prevalence of positive and negative is evenly split

on both platforms. Commentary on the deal mentioned corruption in government – especially

China and India in contrast with the US and EU – and the finance industry (usually politicians

and bankers beholden to fossil fuel companies), issues which did not get a lot of coverage in

mainstream media.

Regarding the coal deal, it was most common on Facebook to see general mentions to the

weakening of the deal’s language from "phase out" to "phase down" without specific blame at-

tribution, while on Instagram there was an even split between more generic descriptions and

attributions of blame to India and China. Posts placing collective blame on the EU, US, India, and

China were seldom on both platforms. In contrast with the news sample, focus on the failures

of world leaders emerges as a discourse in its own right among activists on social media and is

overwhelmingly negative. Many of these posts begin with disparaging comments on the inaction

of world leaders and end with calls for hope and collective action, i.e., "taking matters into our

own hands." This narrative is usually combined as well with references to youth activism, which

were twice as common on Instagram compared to Facebook (5% and 3% respectively on Facebook

versus 9% and 7% on Instagram).

Finally, references to outcomes for financial aid to developing countries, both positive and

negative, were generally low on both platforms and rarely the primary focus of any of the posts.

Instead, references to the financial deal were most commonly mentioned at the end of a summary

of the outcomes and polarised in tone: either very positive, celebrating the deal (European Com-

mission, UN Climate Change) or very critical, condemning it along with the rest of the summit



6.5. Results 187

(Extinction Rebellion, The Climate Reality Project).

TABLE 6.7: Raw prevalence and share of interactions of each topic for each platform.

Raw Prevalence Share of Interactions Share of Interactions w/o Greta Thunberg and Emma Watson
Facebook Instagram Facebook Instagram Facebook Instagram

Coal Total 9.5 7 3.2 2.1 6 7.3
- Language of deal weakened 6 3 2 .9 4 3.5
- India and China blamed for weakening 3 3 .7 .9 1 3
- US, EU, India, and China blamed for weakening .5 .8 .5 .2 .9 .8
Emissions Total 13 14 13 3 14 10
- Negative 6 7 10 1 8 4
- Positive 7 7 3 2 6 6
Finance total 4 6 1 1.4 2.4 5.5
- Criticism 3 3 .9 .5 2 2
- Praise of new target 1 3 .2 .9 .4 3.5
Leaders Total 14 20 19.5 30.5 15 27
- Negative 8 14 17 28 11 16
- Neutral 2 3 0.5 2 1 9
- Positive 4 3 2 .5 3 2
Summit failure 11 11 23 15 15 10
Collective/Hope 5 9 20 14 9 4
Youth Activism 3 7 1 26 3 8
Name drop 18 12 9 3 17 11
Update 13 3 5 3 10 10

Note: First two columns show the percentage of posts in which each topic was detected on Facebook and Instagram.
Second two columns show the relative share of interactions received by posts including each topic on Facebook and
Instagram. Last two columns show the relative share of interactions received by posts including each topic after
removing outlier posts from Emma Watson and Greta Thunberg from the samples. None of the columns will sum to
100% because in 187 of the posts, more than one topic is present.

The second two columns of Table 6.7 tabulate the relative share of total interactions received

by posts including each topic. On Facebook, posts about the summit’s failures (23%), emphasis on

collective hope and action (20%), criticism of leadership (17%), and criticism of the emissions deal

in particular (10%) received the most interactions. On Instagram, the top most-interacted with

topics include the criticism of leadership topic dominates (28%), mentions of youth activism (26%),

mentions of failure (15%), and collective hope and action (14%). The differences in interactions

with mentions of youth activism and emissions between the platforms (25 and 9 percentage points,

respectively) are particularly noticeable. On Facebook, interactions with emissions posts appear

to be tied to negative framings, while on Instagram interactions are more evenly split between

positive and negative framings.

Given the dominance of the failure topic on Facebook and the leadership and youth activism

topics on Instagram, I examined the distribution of interactions for these topics. They are all

highly skewed towards a few outlying posts (all an order of magnitude larger than the next most

interacted with posts) belonging to Greta Thunberg on Facebook and Emma Watson on Instagram.

To adjust for these sources of skew in the data, the last two columns in Table 6.7 show the share of

interactions for each topic per platform with the posts of these two users removed.
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After this correction, the failure topic still has the largest share of interactions on Facebook

and criticism of leadership still has the largest share on Instagram, but both have decreased sub-

stantially. The share of interactions with posts featuring collective hope and action also decrease

noticeably on both platforms, and youth activism sharply on Instagram. The share of interactions

with posts mentioning the coal and emissions deals increases on both platforms, along with the

share for posts with neutral framings of world leaders, especially on Instagram. Moreover, the

share of interactions are more evenly split between framings of the emissions deal, contrasting

with the dominance of posts with negative framing in the full dataset, especially on Facebook.

Finally, when Thunberg and Watson are removed, the share of interactions with the less sub-

stantive name drop and update topics doubles on both platforms. This comparison demonstrates

differences in attention and engagement between the Facebook and Instagram users interacting

with content from youth and celebrity activists such as Thunberg and Watson versus those inter-

acting more with other stakeholders on social media, especially news outlets who dominate posts

in the coal, neutral leadership, positive emission, name drop, and update categories.

Sentiment analysis

Table 6.8 shows the results of the sentiment analysis of the social media sample. Nearly 25% of

all posts fall into the "very negative, outright failure category", with just under 15% of posts in

the middle, more balanced categories. Instagram is proportionally more negative than Facebook,

while the latter contains more posts with neutral and/or no conference-related sentiment. These

discrepancies are likely driven by differences in the prevalence of account types and topics across

the two platforms, which will be further elaborated upon in the next section.

TABLE 6.8: Sentiment analysis of social media sample, by platform.

Failure Some progress, many failings Balanced: Some good, some negative Better than expected Positive Neutral/NA Total
Facebook 42 19 20 15 12 142 250
Instagram 82 16 19 19 11 103 250

% of posts 24.8 7 7.8 6.8 4.6 49
Total 124 35 39 34 23 245 500

Note: Counts of posts on each platform coded into each sentiment category, with total and overall percentage per
category.
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FIGURE 6.1: Topics discussed by account type in full dataset.

Comparative analysis

Now turning to the comparative analyses of the social media dataset. For each comparison, anal-

yses are conducted at the aggregate level and then separately for each platform.

First is the comparison of topics across account types. Fig 6.1 visualises these distributions at

the aggregate level (visualisations for each platform are included in Appendix D, Figures D.1 and

D.2). The differences are found to be statistically significant overall (χ2 (df = 182, n = 762) = 502.49,

p = .000, Cramer’s V = .225, p = .000) as well as on each platform (Facebook: χ2 (df = 182, n = 340)

= 260.14, p =.0016, Cramer’s V = .243, p = .000), Instagram: χ2 (df = 182, n = 422) = 412.01, p = .000,

Cramer’s V = .274, p = .000). Because there were several type - topic pairs with 0 observations, all

tests are replicated with the Yates’ correction to counteract the risk of overestimating the statistical

significance of the comparisons. The results stay the same with and without the correction.

From Fig 6.1, the difference in the topic focus of posts from news companies (all categories)

and activists/environmental NGOs and nonprofits becomes very apparent. Where the accounts

of news companies posted frequently about the weakening of the coal deal, particularly India and

China’s role, the latter emphasised the failings of the summit, the weakness of the emissions deal,

criticism of world leaders, appeals for collective hope and action, and praise of youth activism.

When activists did mention the coal deal, they were more likely to mention their dismay at the

weakening of the language but without proposing any particular culprit. Posts from left-leaning
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politicians and political groups did the same and generally resemble the topical spread of activists.

Unsurprisingly, posts from accounts representing government bureaus and IGOs such as the

UN, contain the highest proportion of positive commentary on the emissions deal. Right-leaning

politicians and political groups also had high levels for that topic along with the highest pro-

portion of praise of world leaders at the summit. The relatively high rates of the name drop

topic across posts from artists, celebrities, business news outlets, other media channels, non-

environmentally focused NGOs and nonprofits and the catch-all category for miscellaneous indi-

viduals and businesses reflects the tendency of accounts in these categories to mention the summit

as a way of advertising tangentially related opinions, products, events, and/or controversies. This

trend will be further addressed in the Discussion section.

Next, the sentiment distributions across each account type and topic are examined using

ANOVA and Tukey HSD tests. Only posts with a clear sentiment, corresponding to values 1-5

in the sentiment codebook, are included. For each platform analysis, the number of posts per type

are evaluated to make sure the distributions satisfy the requirement for ANOVA tests that all cat-

egories have at least k + 1 observations, where k is equal to the number of categories. In the case

that there are type categories with less than this threshold number of categories, they are removed

from the comparison.

Table 6.9 tabulates the results for sentiment across account types. Boxplots for each comparison

are included in Appendix D (Figures D.3-D.5). The distributions of sentiment across account types

are found to be significantly different at all levels of comparison. This effect appears largely driven

by the difference between activists and news outlets, with the former consistently lower than the

latter.

For the comparison across topics, the emission, leader, and finance categories are collapsed

into single topics, e.g., one for emission, one for leaders, and one for finance, as was done for

the mainstream media analysis. For this comparison, the total number of cases is larger than the

number of posts because each post could contain more than one topic. Table 6.10 shows the results.

Boxplots for this comparison along with the ANOVA results are included in Appendix D (Figures

D.6-D.11). In general, the failure, youth activism, collective hope and action topics appear to be

significantly correlated with lower sentiment on both platforms.

Finally, the distribution of interactions across each account type, topic, and sentiment category

are examined. These analyses are conducted on the full dataset, i.e., including the posts with
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TABLE 6.9: Results of ANOVA and Tukey HSD tests for sentiment distributions by
account type.

DF N ANOVA Tukey HSD Excluded categories
Overall 8 226 5.63, .000 Activist <mainstream news (1.40,

.001), business news (1.32, .01), and
other news (1.20, .001)

Artist, political right-leaning, other or-
ganisations, IGO, government

Facebook 5 88 3.81, .004 Activist <mainstream news (1.39,
.032), other news (1.48, .01)

Artist, political right-leaning, other or-
ganisations, IGO, government, business
news, celebrity, environmental organisa-
tion

Instagram 6 123 4.21, .001 Activist <mainstream news (1.52,
.004) and business news news (1.27,
.02)

Artist, political right-leaning, other or-
ganisations, IGO, government, other
media, miscellaneous

ANOVA results given: F-statistic and p-value. Tukey results given: pairwise comparisons significant at the 95%
confidence level with difference and p-value in parentheses. Inequality signs between items indicate the direction of
the difference, e.g., Activist <mainstream news in the overall comparison indicates that across both platforms, posts
from activists contained significantly lower sentiment about the conference than posts from mainstream news
accounts. The last column indicates which account types were excluded from the tests as a result of having too few
observations.

TABLE 6.10: Results of ANOVA and Tukey HSD tests for sentiment distributions by
topic.

DF N ANOVA Tukey HSD Excluded categories
Overall 8 526 12.06, .000 Leader >collective hope and action (.77, .006), fail (.8, .001), emission (.56,

.01), youth activism (.83, .047); Collective hope and action <emission (1.33,

.001), finance (1.23, .001), update (1.34, .02); Fail <emission (1.36, .001), up-
date (1.37, .008), finance (1.26, .001), coal (India and China) (.98, .027); Youth
activism <emission (1.39, .001), finance (1.29, .0011), update (1.40, .029)

Name drop, coal (all)

Facebook 6 190 7.32, .000 Fail <leader (.96,. 01), emission (1.64, .001); collective hope and action <emis-
sion (1.67, .001)

Name drop, coal
(all), update, youth

Instagram 7 317 6.95, .000 Fail <leader (.73, .024), emission (1.12, .001), finance (1.36, .001), coal (India
and China) (1.17, .044); Collective hope and action <emission (1.04, .001),
finance (1.28, .001); Youth <emission (1.11, .011), finance (1.33, .0055)

Name drop, coal
(all), update

ANOVA results given: F-statistic and p-value. Tukey results given: pairwise comparisons significant at the 95%
confidence level with difference and p-value in parentheses. Inequality signs between items indicate the direction of
the difference, e.g., Leader > Collective hope and action in the overall comparison indicates that on average across
both platforms, posts pertaining to world leaders contained significantly higher sentiment than posts pertaining to
collective hope and action. The last column indicates which account types were excluded from the tests as a result of
having too few observations.

no discernible sentiment. Due to the heavy skew in the distribution of interactions, the log is

taken before inclusion in the ANOVAs. Boxplots of each comparison are included in Appendix D

(Figures D.12-D.23).

First is the comparison of interaction distributions across account types. Table 6.11 tabulates

these results. The differences across account types are significant at the aggregate and platform

levels. On Facebook, this effect appears to be driven by posts from activists, Greta Thunberg above

all. On Instagram, this effect is driven by the dominance of celebrities, primarily Emma Watson,

over several account types including activists. Moreover, on Instagram, the interaction rate with

mainstream news outlets is also found to be higher than that of activists. Looking into the posts
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from mainstream news accounts with high interaction values, this difference appears driven by

four posts from BBC News. These posts all fall into the "update" topic category, offering comments

on the severity of the threat of climate change and announcing the end of the summit, but without

any information on what was done at the summit or the importance of that information to readers

in terms of how to understand, internalise, and or act upon the decisions and developments. The

dominance of these kinds of posts in terms of total audience engagement, as reflected in the dif-

ference between the interaction distributions of activists (and left-leaning politicians and groups

who, like activists, tended to make more explicit criticism of the summit and call for more action)

and mainstream news outlets bears implications for audience preferences that will be further elab-

orated upon in the Discussion section.

TABLE 6.11: Results of ANOVA and Tukey HSD tests for log interaction distribu-
tions by account type.

DF N ANOVA Tukey HSD Excluded categories
Overall 11 431 4.77, .000 Celebrities >all other types (all difference at least .99,

highest p-value .026)
Political right-leaning, IGO

Facebook 7 201 2.98, .005 Activists >other news (.77, .01), other media (.79, .03) Political right-leaning, IGO, en-
vironmental organisation, artists,
business news, government

Instagram 9 198 5.07, .000 Celebrity >activist (1.54, .001), artist (1.66, .01), politi-
cal left-leaning (1.86, .002); mainstream news >activist
(1.36, .007), political left-leaning (1.68, .02)

Political right-leaning, IGO, other
organisation, government

ANOVA results given: F-statistic and p-value. Tukey results given: pairwise comparisons significant at the 95%
confidence level with difference and p-value in parentheses. Inequality signs between items indicate the direction of
the difference, e.g., Celebrities >all other types in the overall comparison indicates that across both platforms, posts
from celebrities received significantly more interactions than posts from all other account types. The last column
indicates which account types were excluded from the tests as a result of having too few observations.

Next, Table 6.12 shows the comparison results for the distribution of log interactions across

topics. The only significant difference between the distributions is found in the sample of Face-

book posts, with posts including appeals to collective hope and action receiving significantly more

interactions than most other topics. However, this result is driven purely by Greta Thunberg’s

posts in which she emphasises these appeals. When the test is re-run without her posts, no sta-

tistically significant difference is found across the interaction distributions for each topic, further

emphasising the role she played in driving engagement with this narrative in the discourse over

other stakeholders.

Finally, the rate of log interactions across sentiment categories was examined. The ANOVA

and Tukey tests revealed no significant differences at the overall and platform levels. These in-

dicate that while the difference is not statistically significant, posts in the lowest sentiment and
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TABLE 6.12: Results of ANOVA and Tukey HSD tests for log interaction distribu-
tions by topic.

DF N ANOVA Tukey HSD Excluded categories
Overall 9 756 1.65, .098 - Coal (all)
Facebook 9 338 2.41, .011 Collective hope and action >name drop (.99, .007), update (.99,

.01), finance (1.19, .026), coal (India and China) (1.34, .01)
Coal (all)

Instagram 9 418 2.08, .03 - Coal (all)

ANOVA results given: F-statistic and p-value. Tukey results given: pairwise comparisons significant at the 95%
confidence level with difference and p-value in parentheses. Inequality signs between items indicate the direction of
the difference, e.g., Collective hope and action >name drop in the Facebook comparison indicates that Facebook posts
related to appeals for collective hope and action received significantly more interactions than Facebook posts in the
name drop topic category. The last column indicates which topics were excluded from the tests as a result of having
too few observations.

non-discernible levels have the largest spread and the number of outlying posts for log interac-

tion rate. Meanwhile, the distribution of interaction rate for the most positive sentiment level is

by far the narrowest and has the lowest mean value. These observations are interesting because

they suggest the strongest contrast in interaction popularity not between posts with the most neg-

ative and positive sentiment, but rather between posts with the most negative and no sentiment.

Moreover, they also suggest a much higher volatility in interaction rate with posts on these levels

in comparison with the most positive posts. This could reflect a wider diversity of responses to

content within the former categories relative to the latter, which could correspond to different de-

mographic segments. Future work could consider investigating this trend, first to see if it persists

in other contexts and then to determine if there are any systematic patterns in the users engaging

with each type of post.

6.6 Discussion

Comparison between mainstream and social media

The results of the mainstream media analysis show that overall, coverage in the sample focused

on highlighting progress made at the conference, albeit the bare minimum, as well as the short-

comings of the deal on coal, which was commonly blamed in articles in Australia, the UK, and

the US on last minute "interference" from India and China. The latter was strongly present across

outlets but was particularly prominent in right-wing sources, in comparison with centrist and

left-wing sources. Moreover, the prevailing sentiment of the coverage regarding the conference’s

outcomes was mostly neutral, neither flatly negative nor overtly positive. However, there was a

notable contrast between the relatively strong negative sentiment within the Australian and UK
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samples, both dominated by left-leaning Guardian articles, in comparison with the Indian sample.

This difference is most likely driven by an attempt in the Indian media to offset the negative in-

ternational press targeting India and China with accusations of weakening the coal deal. It is also

important to note that the sentiment of the articles from the other outlets in the Australian and UK

samples were positive and/or balanced enough to offset the negativity of the Guardian articles in

the pairwise comparisons between them and the US sample, as evidenced by the non-significance

of these comparisons in the Tukey HSD results.

In contrast, the most prominent discourses on Facebook and Instagram pertained to the failure

of the conference, the particular failure of world leaders, and the ups and downs of the emissions

deal. Although still present, the social media sample exhibited less emphasis on the coal deal rela-

tive to articles in the mainstream media sample. Furthermore, when the coal deal was mentioned

on Facebook and Instagram, it was most often done without blaming India and China for the

deal’s failings. Perhaps unsurprisingly given the results of the mainstream media analysis, most

of the posts mentioning the India-China angle come from accounts associated with mainstream

and business news media accounts.

Instead, the most interacted with posts on both social media platforms point the finger at

world leaders and are harshly critical of the conference’s outcomes. The most popular of these

posts were made by activist Greta Thunberg and celebrity Emma Watson. This suggests that these

users carried strong influence over their respective audiences, thereby contributing notably to

driving the salience of these narratives. Moreover, the content of Watson and Thunberg’s posts

differs qualitatively from those of global leaders, IGOs, government bodies, as well as some of

the mainstream media, particularly with respect to how they praised the conference’s successes

often without acknowledging its shortcomings. In doing so, these stakeholders could be seen as

playing into the activists’ arguments about the ineptitude of the world’s leaders to take adequate

action.

With respect to the difference regarding focus on coal and the India/China narrative between

mainstream media and social media discourse, one potential explanation is that the media outlets

reflected dominant interpretations and quotes from representatives of the EU, UK, and US who

may have hoped to divert attention from their failings regarding fossil fuel emissions in general by

focusing on the coal deal. In fact, several paint India and China as the conference’s "villains" while

maintaining the EU, UK, and US as the thwarted heroes. A few accounts on social media noticed
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this and thereafter attempted to shame the Western governments for scapegoating developing

nations. However, these posts were far outnumbered by those emphasising the general failure of

all world’s leaders at the conference.

Regarding sentiment, most articles in the mainstream media sample tended to fall into the

"some progress, but not enough" and the more balanced "some good, some bad" categories (68%

in total), with relatively few articles on either extreme (success and failure). This distribution also

characterised the sentiment made by mainstream media outlets in the social media sample. How-

ever, the sentiment distribution of posts from activist users is concentrated densely around the

failure level and significantly differs from all news categories. Moreover, the analysis of differ-

ences across interactions by account type revealed that on Instagram, mainstream news outlets in

the samples tended to receive more interactions than activists overall. These differences are par-

ticularly notable given posts from activists and activist groups comprised 30% of the Instagram

sample, while posts from mainstream news outlets made up just 6.8%. This discrepancy between

volume and interaction rate suggests a surprising dominance of mainstream media accounts in

terms of audience capture over activists, as indicated by interactions. However, this may be par-

tially explained by the fact that Greta Thunberg was not active on Instagram the way she was on

Facebook. So perhaps had she posted on Instagram, this difference may not have been present.

In terms of Bourdieu’s field theory, these results imply that in adapting to the changes in the

climate politics field generated by social media platforms, mainstream media outlets have adapted

reasonably well. They have found a way of using these platforms in parallel with their primary

reporting practices to successfully compete with other stakeholders for audience attention and

engagement. In doing so, they are able to maintain connections to and influence over populations

that continue to consume their content in its "traditional" form, i.e., through the respective outlet’s

website, as well as those who are increasingly using social media platforms like Facebook and

Instagram for their news consumption, at least for content related to environmental issues and

policy.

Meanwhile, activists compete with these news outlets for attention and prominence on social

media platforms and, as the results of this analysis indicate, do so using different topical foci and

sentiment. Where news outlets tended to present the conference outcomes more balanced and

mildly, activists were consistently more negative and critical, but also less interacted with. While
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no significant differences for interaction rate across sentiment levels were found in the social me-

dia samples, it would be pertinent to further probe with offline and ideally longitudinal communi-

cation experiments what the net impact on audience engagement (online and offline, particularly

in terms of perception of environmental issues as threats, acceptance of policy measures to take

action, and likelihood of individuals to join collective action and support) these different strate-

gies have within different demographic groups. This topic is explored in further detail in the last

portion of this section.

Comparison of neutral and non-neutral articles and posts

While most of the mainstream media articles (83%) express a discernible sentiment on the con-

ference’s outcomes, just over half (51%) of the annotated social media posts do. This absence of

direct sentiment is important to consider because of what it reflects about the agendas of different

stakeholders engaging with the COP26 discourse within the two arenas. This is examined below.

In the mainstream media sample, several articles used the COP26 context to set up commen-

tary on domestic environmental policy debates and issues. For example, an article from ABC News

in Australia begins with the headline "Liberal backbenchers call for more ambitious 2035 emission re-

duction target" and goes on to state that "in the wake of COP26" liberal politicians are demanding

more action. The article makes no commentary on the conference itself, but instead cites it in or-

der to contextualise the information which follows. Similarly, several outlets published articles

about Australian Prime Minister Scott Morrison’s refusal to commit to coal reduction in response

to then British Prime Minister Boris Johnson’s commentary on COP26 as "a death knell for coal".

The focus of these articles was not the conference but rather the geopolitical struggle reflected in

the clash of the leaders of two advanced and carbon intensive economies. In a final example, The

Washington Post used the conference to declare a "reclamation" by the US of leadership on inter-

national climate policy. Again, the focus of the article was less on what was actually achieved,

and more on the glorification of US leadership at the conference, and within global environmental

policy-making more generally, specifically under the Biden administration, potentially as a not-so

subtle criticism of the previous administration’s regressive climate stance.

On social media, these posts often stated the COP had taken place and that leaders had the goal

of making plans to fight climate change without any statement on what was done. For example,
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see the post below from the BBC which leads with dramatic statements about the consequences of

climate change, promising further detail in a corresponding article:

"If the temperatures across the planet rise by too much, it will have devastating impacts across

the world.

World leaders, scientists and activists attended the climate summit, COP26, in the hope that

they would bring climate change under control. To read more about how climate change will

affect people across the world, tap the link in our bio. #ClimateChange #Environment #BBC-

News"

As well as the following from the US State Department, which while communicating the im-

portance of urgent action, remains very vague, offered no specifics as to what should be done, nor

who should be doing it:

"This is not a challenge for future generations. The climate crisis is already here. We must

confront it today. #COP26"

Others, such as the following from CNN, appear to be trying to be seen as not taking any

particular stance and suggesting that the public should make up their own minds about the con-

ference and its outcomes:

"Some are calling it a success, others a failure, and many say it’s something in between. Here’s

what’s in it so you can decide for yourself, writes CNN’s Angela Dewan and Amy Cassidy."

Moreover, a very popular post from Emma Watson quotes a youth activist on the importance

of collective action and demanding action from government leaders, but again makes no com-

mentary on the conference or any other actionable information:

"’I believe in our human capacity to care deeply and to act collectively.’ - @lizwathuti, an

Environmentalist, Climate Activist, Founder @ggi_kenya spoke boldly at @cop26 demanding

our leaders to ’Open their hearts and act.’"

Here, Watson is clearly trying to use her platform to boost those of international youth ac-

tivists, calling attention to their participation at the conference and in activism beyond. However,

the post conveys little information about the activist, the initiative she founded, its work, nor how

it connects to the negotiations at COP26. The effectiveness of this message relies on audience
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members actively seeking further information by viewing the profile of the activist and her organ-

isation, and considering ways to become involved. This may be enough to mobilise users with

a high baseline inclination to engage with this kind of content, but it may not be for those who

are less concerned or aware of the underlying issues, or who don’t see how engagement with this

content can help.

Other posts appeared to use the COP26 hashtag to tag content that spoke to environmental

issues but made no explicit reference to the conference. This is similar to the mainstream media

articles which used COP26 tangentially as a way of orienting/anchoring their primary focus point.

For example, this post from eNGO Greenpeace:

"People don’t want false solutions. It’s time companies and governments stop procrastinating

to make a quick profit out of our planet and take action on climate now! Go to the link in our

bio to demand #realzero

98% of 2,681 people surveyed in 60 countries don’t trust companies that pledge to net zero and

keep burning fossil fuels and buy offsets. #COP26 #fossilfreefuture #cleanenergy"

Nowhere in the post does the author mention the conference specifically, but includes its hash-

tag at the end. This is done presumably with the hope that people following the conference hash-

tag would see it and the content of the post about distrust in corporate net zero pledges would be

absorbed into the general discourse of the conference.

Finally, a post mentioning the conference’s hashtag from UK Labour Party leader Keir Starmer

is a blatant political criticism of Boris Johnson and offers no substantive contribution to discussion

of the conference, nor any of its goals:

"Boris Johnson is the wrong man, in the wrong place, at the wrong time. #COP26"

For lack of a better term, I will use "name-dropping" to describe this trend, illustrated by the

articles and posts cited above, of using brief references to COP26 in order to foreground other,

often unrelated, issues and debates. This likely results from the recognition that COP events are

uniquely salient landmarks that stakeholders can use to raise awareness about issues discussed at

the meeting but also anything else related to environmental issues. They know that these events

create a narrow window of time in which the public is paying more than average attention to envi-

ronmental issues, and they may be seeking to capitalise on that context. However, the production
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of too many narratives without a unifying structure might also lead to a lack of focus on a man-

ageable amount of information and key takeaways. That is to say, the discourse never settles on or

gravitates towards information that the public can act on, which previous research has lamented

as a fundamental challenge of environmental communication (Downs, 1972; Gamson and Stuart,

1992; Gamson and Wolfsfeld, 1993; Patterson and Wilkins, 1991; Schäfer and North, 2019).

Moreover, as discussed in Wozniak et al. (2021), one of the main sources of agenda-setting

power of COP events flows from their capacity to generate short-term attention and coordinate

message production. One thing that stands out about the comparison between the neutral and

non-neutral articles and posts in the datasets is a lack of coordinated message production across

outlets and stakeholders. The question of how to best coordinate message production, especially

across media channels and domains, is complicated but has long been highlighted by environmen-

tal communication scholars as a key weakness in driving public awareness and action on climate

change (Gamson and Wolfsfeld, 1993; Trumbo, 1996). While there was clearly significant volume

and attention paid to the conference in both arenas in the immediate aftermath, these findings

suggest that in attempts to be unique and attention grabbing – and as is the case with several of

Emma Watson’s posts, to promote youth activists – the messaging from each outlet/stakeholder

was not calibrated to present a cohesive, digestible, and actionable narrative about what the con-

ference achieved, where it fell short, and what the implications are in the short- and long- term for

progress towards international climate goals.

It is not surprising that media outlets haven’t struck this balance, or demonstrated any incli-

nation to do so in the future. As discussed in Gurwitt, Malkki, and Mitra (2017) in their analysis

of online mainstream media coverage of COP21, the monetisation and incentive structures of the

media industry favour "drama, novelty, and balance" in COP coverage, i.e., sufficient pandering

to various elements of their audience base such that no constituency is ever alienated or bored.

It is not in their interest to coordinate with other outlets, it would force them to sacrifice some of

their competitive edge. However, activists and other stakeholders on social media are not bound

by such constraints. Yes, they are still competing within the same limited attention market, but

they could find ways of coordinating their communication in such a way as to present a united

front of key messages that the public can use to inform their beliefs and behaviours. After their

study of the spread of eNGO messaging among activists on Twitter at COP21, Comfort and Hes-

ter (2019) suggest that eNGOs, activists, and pro-environmental politicians would benefit from
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better coordinating and targeting their campaigns to engage audiences beyond already-converted

supporters. The findings of this chapter demonstrate that at least at COP26 on Facebook and

Instagram, such strategies were not pursued.

Comparison with coverage of previous COPs

As noted in the description of previous literature, several studies have examined framing in news

media coverage of previous COP meetings. The results of the mainstream media analysis pre-

sented in this chapter generally converge with these findings. Over the years, the following trends

have been relatively stable in mainstream news media coverage surrounding COP summits. First,

there has been a steady emphasis on statements from world leaders (particularly of developed

nations in the global north), calls for action (albeit mostly vague and nonspecific), commentary

on various procedural elements and updates, coverage of (geo)political conflicts and/or disagree-

ments arising from the meetings, and attempts from outlets in countries leading negotiations to

label the deal a success. Meanwhile, there has been a reliable absence of explicit criticism of con-

ference shortcomings, attention paid to specific details of the consequences of climate change al-

ready being felt in the most vulnerable regions, and coverage of issues plaguing less developed

countries hindering their green transition trajectories more generally. However, there has been a

consistent thread of blame levied at emerging economies, particularly China and India, for not

"comprehending the urgency of emission cuts" (Kunelius and Eide, 2012, p. 278).

In the case of mainstream coverage of COP26, the sample of outlets examined in this chapter

suggest a continuing pattern of tepidity in mainstream media with respect to judgements of con-

ference outcomes, parroting the reactions and comments of world leaders, vague descriptions of

consequences of climate change, maligning China and India for insufficient commitment to emis-

sions reduction (often implying a contrast with the efforts of the US, UK, and EU), and a lack of

focus on urgent threats facing the most vulnerable nations. Thus, to quote a report on mainstream

news media coverage of COP21 in the US, this trend of limiting reporting to superficial details

results in "the average reader [coming] away from the talks with a piecemeal understanding dom-

inated by a few big names and little in-depth knowledge of many of the main issues the conference

attempted to address" (Gurwitt and Timmons, 2015). As the climate crisis becomes increasingly

severe, this result reflects a critical shortcoming of mainstream news agendas to provide readers

with actionable information on how they can contribute to solutions.
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Meanwhile, activists appear to be trying to use social media platforms to bridge that gap.

They emphasise the failures of global leadership and the importance of collective action in a way

that contrasts sharply with the tone of most mainstream media coverage. The presence of this

dissonance raises questions as to how members of the public exposed to both go about trying

to make sense of these competing narratives. It could be the case that for some people more

aligned with the activist perspective, the continued relative neutrality of mainstream media may

be perceived as indifference and therefore contributing to the institutional lethargy behind the lack

of progress towards satisfying the landmark agreements negotiated at COP21. On the other hand,

for people less inclined towards, convinced by, or even intimidated by the activist movement, the

tone of mainstream media may offer reassurance and perhaps even a false sense of security. While

prescribing an ideal strategy for climate reporting is beyond the scope of this chapter, it is clear

that there are ways that mainstream media can improve their reporting practices in order to better

support climate action at the individual and societal levels (see Borchardt, Dunn, and F. Simon

(2023)) and further work should be undertaken to draw attention to this potential and to continue

motivating such shifts.

Implications of divergences: Legitimisation tradeoff

Overall, the failure narrative constitutes the main divergence between the two arenas: while only

6% of articles in the mainstream media sample describe the conference as a failure, this criticism

and attribution of blame to world leaders in particular is present in 20-25% of annotated posts and

is associated with up to 40-43% of total interactions. The salience of the failure narrative is also

driven predominantly by individual activists or activist groups with 43% of posts mentioning

failure coming from such accounts (the next highest proportions are 11% from the other news

media category – mostly fringe Indian news media outlets – and 10% from left-leaning politicians

and political groups).

This pattern makes sense given what is known about the narratives of recent environmen-

tal activism, particularly of the youth movement, which uses social media as its main vehicle

for communication and mobilisation. Ever since the youth movement took off in 2018, criticism

of world leaders to take adequate action has been a central theme of the movement’s activism

(Boulianne, Lalancette, and Ilkiw, 2020; Evensen, 2019; Han and Ahn, 2020), and appears to be
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growing in salience relative to other communication objectives, such as raising awareness (De-

Lara, Erviti, and León, 2022) and inspiring hope (Molder et al., 2022). For example, Falkenberg

et al. (2022) found that in COP discourse on Twitter, criticism of political hypocrisy and failure

has increased significantly over time, with 7% of pro-environmental influencers tweeting about

the topic during COP21 compared to 35% during COP26. It is not surprising that activists are

becoming increasingly incensed by the empty promises and false hope world leaders have been

giving, and therefore, that their online activism has shifted from raising awareness to criticism of

leadership inaction. Moreover, framing policy summits and world leaders as failures serves to

legitimise the activists’ protest-led approach and bolsters their argument for collective action to

lead global change, instead of relying on governments to do so. Han and Ahn (2020) provide a

thorough description of how youth activists have done this generally within their communication

to cultivate moral legitimacy over world leaders in the fight against climate change.

Thus, the growing emphasis on the failure narrative among activists on social media demon-

strates the widening margin between the demands of environmental activism and the inadequate

response from international governments. While a level of frustration with the progress of inter-

national climate policy is justified, I suggest that the focus on failure in activist narratives may

damage the perceived legitimacy of COP and other global initiatives as an effective forum for ad-

dressing climate change. As such, I propose the existence of a "legitimisation tradeoff": While the

failure narrative may be used to legitimise and build support for protest action agendas, it may

also hinder policymaking by reducing the public’s belief in the efficacy and legitimacy of global

policy initiatives. Several findings from previous research provide support for this argument.

First, research based on an experiment with 1520 American residents showed participant trust

in political leaders affects their support for climate policies (Rinscheid, Pianta, and E. U. Weber,

2021). As such, if this trust is eroded by messages from activists, it is possible that the result will

be an undermining of future support and compliance. Moreover, the focus on political failure

may crowd out discussion of the policies and the issues underlying them, and therefore could be

endorsing suggestions in previous literature that social media platforms are increasingly driving

polarisation and edging out constructive discussion, societal consensus, and support for radical

climate policy (Mike Schäfer in Schäfer and North (2019), Cardenal, Galais, and Majó-Vázquez

(2019)).
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Finally, in a study of press releases of US corporations, advocacy organisations, and govern-

ment agencies about environmental issues, Wetts (2020b) found a dominance of "elite-oriented"

and "value-neutral" narratives which portrayed scientific, political, economic elites as protago-

nists in climate action but fell short of defining specific actions they should take or how these

actions could be connected to civil society. The majority of the releases framed climate action in

abstract, elitist, and nonsubstantive ways. Drawing on previous literature, the author warns that

doing so could result in individuals feeling disenfranchised and unaccountable for environmen-

tal action while also fostering distrust of experts framed in the press releases as responsible for

leading action campaigns. Interestingly, even though the narratives are very different, a similar

logic could be applied to understand how the political failure narrative observed in the COP26

social media discourse could have unintended consequences on mobilisation: Framing the inter-

national political system as inept, if not antagonistic, to concrete and immediate climate action

may have the combined downsides of inadvertently de-emphasising and/or devaluing political

efficacy to drive change, potentially having a demotivating and/or depressing effect on individ-

uals in the audience, while reinforcing anti-elite and populist advocacy for distrust in the (elite)

political system, thereby contributing to polarisation and disconsensus.

Although it is beyond the scope of this chapter to measure the effects on the pro-environmental

movement of such messaging, much of the literature discussed in the last two chapters has shown

how environmental communication and activism framed with different emotions, sentiments, and

narratives is found to be differentially engaging within online publics. On the one hand, being

confronted with negative emotion framing the conference’s outcomes and the repeated shortcom-

ings of world leaders could motivate individuals to become more engaged with climate action.

Indeed, the findings of the Twitter analysis in Chapter 4 indicate a negativity bias in retweet en-

gagement with activist content. On the other hand, such framings could also have the opposite

effect by engendering a sense of demotivation, futility, and lost faith in social efficacy. However, as

discussed in Chapter 5, focus on discrete emotions in communication is limiting and ignores other

important features determining belief formation and behaviour. Therefore, more research into on-

and offline engagement in response to social media posts, combined with qualitative interview

and survey work, could confirm the existence of the legitimisation tradeoff and add insights into

the impact of the failure narrative on different audiences with respect to motivating collective

action and policy support.
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6.7 Conclusion

Previous research has shown the importance of COPs for influencing environmental discourse and

policy development. This chapters adds to this scholarship by providing the first theoretically-

motivated comparison of mainstream and social media discourses of a major flashpoint event in

international climate politics. We also assessed the implications of this divergence for hindering

the curation of cohesive narratives around environmental issues, policies, and solutions around

which public and political support can rally. These results are relevant to the discourses of future

COP summits, as well as any other event at which global climate politics are discussed.

The topical and sentiment divergences underscore elements of what earlier work has implied

about the tendency of social media users to manifest their own unique "editorial agendas" in cer-

tain themes, including climate change (Sanford et al. (2021) on the 2019 IPCC report; Zheng and

Shahin (2020) on the 2016 US presidential debates; Painter, Wetts, and Loy (n.d.) on the 2022 IPCC

AR6 Working Group III). This finding also fits neatly with one of the conclusions of Chen et al.

(2022) that social media discourses about climate change in general tend to lament the conse-

quences of inaction, where mainstream news media spends more time covering political struggles

and controversies surrounding the question of responsibility for action.

Extensive previous research also demonstrates the tendency of social media platforms to po-

larise audiences and to serve as antagonistic culture war theatres (Baumann et al., 2020; Cinelli

et al., 2021; Del Vicario, Vivaldo, et al., 2016). This is true also for the environmental movement

(Falkenberg et al., 2022; Garcia, Galaz, and Daume, 2019; Sanford et al., 2021; Tyagi, Uyheng, and

Carley, 2020; H. Williams et al., 2015). Such polarisation and divergence stands in the way of

building consensus on the need to take radical climate action, which many would argue, needs

multiple dimensions and approaches from different sectors of society across different age groups,

working in tandem and not in opposition. There is evidence, mentioned above, that COP26 was

the first where a high number of social media posts stressed the failure of the conference, and it

will be important to monitor if this trend continues, or changes, in future COPs.

The results of the comparative analysis and the above context suggest three research priorities

for the future:

The first is to better characterise the relationship between mainstream coverage and social me-

dia discourse with respect to agenda-setting and shaping public understanding of climate policy
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issues, and what implications this relationship has for public discourse, policy support, and col-

lective action on climate change in particular. For example, researchers need to better understand

how trust in these arenas is evolving within different demographics, and how this in turn affects

how these different demographics engage with the content they see in each, as well as how they

perceive the institutions, initiatives and issues discussed.

Secondly, the potential effectiveness (and challenges) of coordination across media outlets and

activist stakeholders has been examined in pre-Internet environmental communication studies,

e.g., Gamson and Wolfsfeld (1993) and Trumbo (1996), but not in the digital age. Researchers

should update this work to investigate the practicalities, challenges, and affordances of coordina-

tion within environmental communication and activism, and its relations with the contemporary

hybrid nature of media practice and consumption.

A final and related research area is to find ways of measuring the extent to which the nature of

social media activism effectively pressurises systemic change instead of contributing to polarisa-

tion and antagonism. Specifically, it should move beyond tracing discourses online and focus on

developing ways of measuring, through quantitative and qualitative methods, how social media

activism practically impacts formal policy initiatives and action. Han and Ahn (2020) present a

list of achievements that can be reasonably tied to the youth climate strikes in 2018-2019 in gen-

eral, but they did not investigate specific causal relations between the online side of this activism

and the offline achievements. They also did not consider the potential of a legitimisation tradeoff,

which, as suggested above, may be unfolding in discourses around major climate policy events.

Such work will be critical to ensuring that online advocacy for climate action can be as effective as

possible in driving real world global change.
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Chapter 7

Conclusion

On 20 March 2023, the Secretary General of the UN António Guterres referred to the IPCC Synthe-

sis report published on that day as "a clarion call to massively fast-track climate efforts by every country

and every sector and on every time frame. Our world needs climate action on all fronts: everything, ev-

erywhere, all at once" (UN, 2023). The communication of these efforts, and the risks they seek to

mitigate, play a critical role in their success. This thesis set out to explore the ways in which stake-

holders engaging with climate action via social media activism are contributing to this goal, the

challenges they are facing, and opportunities for future initiatives to improve. To do so, I brought

together the literatures of multiple disciplines to identify gaps in our understanding of how en-

vironmental activism is playing out on social media, specifically focused on various mechanisms

underlying its success. This led to the formulation of three case studies, all of which connect to

questions of opinion leadership, the importance of social media activism to the pro-environmental

movement, and the threats that vagueness and narrative diffusion across stakeholders and com-

munication platforms pose to derailing it.

In this last chapter, I present one final summary of the findings of the individual studies, draw-

ing them together to emphasise their contributions to the advancement of scholarship regarding

the pro-environmental movement on social media.

7.1 Summary of studies

The primary objective of the thesis was to advance the understanding of heretofore unexplored

or understudied elements of environmental activism on social media, particularly the nuances

of how activists use different topic and sentiment frames in shaping their narratives. The exist-

ing literature, spanning several disciplines, suggested the presence of numerous gaps. Four of
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these are identified and addressed in turn using marriages of multiple disciplines with different

combinations of computational and qualitative social science methods.

First, there has been little focus on discourses surrounding campaigns targeting the reforma-

tion of specific lifestyle choices and habits as a form of pro-environmental behaviour. Instead,

most studies examine more general discourse settings where awareness building and information

sharing about environmental issues, along with protest action mobilisation, have been the main

objectives. While these studies have identified streams of push-back, most of this has focused on

climate science deniers and has not considered more nuanced forms of antagonism to the move-

ment (Pearce, Niederer, et al., 2019). The lack of focus on campaigns targeting specific behaviours

has resulted in little accumulation of knowledge pertaining to how the public responds to these

campaigns (both from those seeking to support them and those seeking to undermine), which

stakeholders get involved, and considerations of what implications they may have for offline

trends. But it is exactly this kind of understanding that activists, researchers, and policymak-

ers need in order to design effective action campaigns and policies to have meaningful impact

on reshaping individual (and progressively, societal) values and behaviours to support the green

transition.

Chapter 3 addresses this gap by using network and content analyses to study 460k tweets

discussing veganism during Veganuary 2019, a campaign conducted on social media specifically

targeting plant-based dietary reform as a form of pro-environmental behaviour. The mapping of

the users, narratives, and communities in the sample revealed the presence of diverse threads of

antagonism to the campaign, specifically its ties to environmentalism. One major theme appeared

politically motivated, with users aligned with right-wing ideologies protesting Veganuary and its

association with left-wing "snowflake" political agendas. This antagonism is not entirely surpris-

ing as most climate-related discourses tend to attract some level of contrarian criticism. However,

not all of the push-back is so easily rationalised. Other users criticised the movement as corrupted

by corporate interests who want to be seen as aligning themselves with pro-social and environ-

mental causes while still engaging in damaging business practices. Still another stream criticised

the movement for perceived elitism and lack of accessibility, lamenting that often the sustainable

alternatives (in this case, vegan products) presented to consumers are more expensive than the

default options. These are valid concerns that environmental activists need to address in their

platforms in order to build trust and have the most impact. Yet, such observations of this more
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nuanced tension within activist discourses often do not emerge in the studies of more general

discourse contexts which have dominated the literature so far.

Second, the literature also lacks research on whether and how corporations engage with en-

vironmental activist campaigns on social media. Given the increasing scrutiny on and demand

for corporate social responsibility initiatives, as well as the increasing emphasis on the role of in-

dustrial stakeholders in working with policy makers and consumers to facilitate the transition to

net zero, it is apposite to collect evidence of how corporations are engaging with environmental

activism. This evidence will be vital to critical discussions on the outcomes of commercial engage-

ment as well as in defining reforms, calling for more action, and holding corporate stakeholders

accountable.

The findings presented in Chapter 3 indicate that at least in the case of Veganuary 2019, cor-

porations engaging with the campaign failed to drive their audiences to interact with the core

of the activist movement. Moreover, the content of tweets posted by commercial accounts most

often simply used the campaign to promote their vegan line of products, essentially hijacking

the Veganuary hashtag without meaningfully engaging with the activism of the campaign. This

superficial engagement validates the criticism described above, namely that veganism as a form

of pro-environmental action has been corrupted by corporate interests. Moreover, it represents a

significant loss in potential audience mobilisation – corporate accounts have large followings and

therefore broadcast to sizeable audiences. If they chose to (or were incentivised to, or coerced to

by regulation), they could act as powerful influencers on the activist issues they engage with. To

date, there is little evidence of this happening while "greenwashing" and engaging with activist

movements in a way specifically calibrated to maximise profits grows ever more rampant. The

work in Chapter 3 is the first to attempt to name and discuss the implications of this issue. More

research needs to be done to cast further light on this failing of the private sector in other con-

texts (within and beyond the pro-environmental movement) in order to motivate political action

to restrict these practices.

Third, while there is extensive research on psycholinguistic framing in environmental psychol-

ogy within mainstream news articles about environmental issues and longer form communication

media (e.g., government information videos), there is next to no work on framing within social

media in this space. Given the well-documented rise in social media activism and the importance
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of these platforms to the growth of social movements, it is critical to conduct research to ascer-

tain how users in the environmental activist movement go about using them to generate support

and participation. Psycholinguistic framing is but one element contributing to the development

of pro-environmental campaigns via social media activity, but it has been shown to have demon-

strable impact in other media on shaping the public’s beliefs, values, and tendencies to engage

in pro-environmental behaviour. Yet, there has been little examination of the framing strategies

of specific stakeholders in these discourses. Instead, most studies assess the presence of various

features across a discourse sample, e.g., all posts with a given hashtag or term. These studies

reveal overall trends in environmental discourse settings but they are not able to provide insight

on how prominent users who are actively seeking to mobilise and influence their audiences use

framing in their communication efforts. It is necessary to register such detail in order to assess

the effectiveness of activist influence campaigns through the lens of psycholinguistics, given the

importance of such framing to shaping beliefs and behavioural intentions.

Chapter 4 addresses this gap by computationally measuring the presence of four psycholin-

guistic features, identified by the environmental psychology literature as important levers for au-

dience mobilisation, within 510k tweets posted by fifty prominent environmental activists over

a five-year time period. I found that the activists used more agency and focus on the future in

their posts about environmental issues relative to other topics, with also less social affiliation and

focus on the past and present. These results suggest that the Twitter outreach of the activists in-

cluded in the sample embodied what the environmental psychology literature would prescribe for

use of agentic language and focus on the future for engaging the public on environmental issues.

Meanwhile, it is at odds with prescriptions for use of social affiliation and present temporal focus.

Regarding emotion, where the experimental literature is less clear on what should be expected,

the results demonstrated that activists were no more or less likely to use negative emotion, al-

though they did use significantly less positive emotion. This result stands in contrast with criti-

cism levied at activists for engaging in sensational alarmism to gain attention. Moreover, when

examining how the presence of these features correlated with retweet engagement, none except

negative emotion were significant (positive emotion had a marginally significant effect at the p <

.10 level). The positive coefficient on negative emotion provides evidence for a negativity bias in

social media engagement with environmental activism, which is similar to what has been found
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in other discourse contexts on social media but had not yet been confirmed within environmen-

tal activism. This result bolsters the branch of environmental psychology research which has

found negative emotion to be more engaging within other communication media. The lack of

significance for the other features is curious and could suggest that the way in which framing

messages about environmental issues with agency, affiliation, and temporal focus by activists on

social media may have different engagement outcomes than predicted by previous work focusing

on communication contexts beyond social media platforms.

While the results of Chapter 4 provide a helpful benchmark for psycholinguistic trends in ac-

tivist social media discourse against which future research can compare, it reveals nothing about

how social media activism mobilises its audiences offline. There have generally been very few

studies seeking to link social media content consumption and engagement with offline behaviour,

especially within the environmental activism space. As such, Chapter 5 presents an experimen-

tal study in which participants were shown tweets about environmental action initiatives framed

with either strong positive or negative emotion. The participants were then asked to report their

intentions to engage with a range of collective actions to support their stance on climate change.

Recognising the lack of consensus in the framing literature on emotion combined with the obser-

vation that no previous studies had controlled for higher-order cognitive processes, I also tested

the role of mood in mediating the relation between discrete emotional framing and reported be-

havioural intentions. The results of the mediation analysis indicated a direct negative relation

between negative framing and behavioural intent – counter to the Chapter 4 results – but an in-

direct positive relation through mood. Thus, mood displayed a suppression effect on the relation

between (negative) emotional framing and reported behavioural intention in the study.

This finding is important for the environmental psychology and communications literatures

because it substantiates recently raised concerns about the validity of studying the impact of

discrete emotional framing in environmental communication on behaviour without accounting

for how such framing interacts with other factors affecting how individuals perceive, internalise,

and act on environmental communication and activism (Chapman, Lickel, and Markowitz, 2017).

While the study in Chapter 5 does not identify all such factors and processes, it does demon-

strate their importance in the pathway between engagement with activist communication and

behavioural intentions in a way that previous work has neglected.

Finally, there have been relatively few attempts to compare representations of landmark events
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in environmental activism and politics between social and mainstream news media. Such com-

parisons are important to make because the two arenas give voice to different stakeholders and

agendas, speak to still overlapping but steadily diverging demographic groups, and have their

own unique influence on environmental politics. As such, identifying where they coincide, where

they differ, and where they may come into conflict informs the field’s understanding of how the

two media arenas can support (or indeed hinder) the pro-environmental movement.

To advance this objective, the content analysis presented in Chapter 6 compared the topic and

sentiment framing of the COP26 meeting between a sample of major mainstream news media out-

lets in four different countries and a sample of posts about the meeting from prominent accounts

on Facebook and Instagram. The results show that the two samples focus on very different topics

and do so with very different sentiments. While the majority of articles in the mainstream media

sample used a lukewarm tone to discuss the conference’s outcomes and gave most attention to

describing political tensions between the US, UK, and EU on one side and China and India on the

other, opinion leaders in the social media sample harshly criticised the failures of the conference

and global leadership on environmental policy more generally. The two arenas manifest conflict-

ing representations of the conference in a way that actively detracts from building a consensus in

public awareness and understanding of the summit’s conclusions, as well as for what they mean

for individuals and their own action potential.

Communication studies predating social media advocated the need for media outlets, activists,

and other stakeholders to collaborate on building parsimonious narratives around environmental

issues in order to mitigate the inherent challenges sustaining public attention to the topic. This

advice is even more important as social media sites continue to revolutionise the way movement

stakeholders engage with the public to communicate, influence, and mobilise. The findings of

Chapter 6 therefore provide justification for the importance of expanding this research agenda

to additional comparisons of news and social media discourses around key events and topics in

order to more comprehensively track potentially detrimental divergences between the two arenas.

Finally, the findings and discussion also contributes to the study of environmental politics by

motivating the need for such scholarship to more carefully consider how social media activism

interacts with – supporting or hindering – policymaking efforts.
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7.2 Contributions, limitations, and implications for future work

In addition to the individual contributions of each chapter described above, this thesis as a whole

makes significant contributions to informing how future research into online environmental ac-

tivism should be conducted.

First, these agendas must be interdisciplinary. As described in Chapter 2, the pro-environmental

movement faces unique and multidimensional challenges to building and sustaining engagement

from stakeholders at all levels of society. Social media activism has the potential to both mitigate

and exacerbate these challenges. Scholars in many fields, including psychology, political science,

economics, linguistics, and sociology, among many others, have all independently endeavoured

to understand the factors underlying them. Yet, the findings and insights of these separate disci-

plines are rarely synthesised.

This thesis has demonstrated the value of taking such interdisciplinary approaches to more

rigorously understand how these challenges manifest within and affect pro-environmental efforts.

While each chapter addressed a unique context within online environmental activism and used

different methods, they all bridged disciplines that are not commonly brought into conversation

with one another to ask novel questions and fill gaps in the understanding of environmental ac-

tivism in the social media age. In doing so, they generate novel insights into how stakeholders in

environmental activism should evaluate and develop their communications strategies. As such,

the thesis chapters collectively demonstrate the need of research on this topic to take more in-

terdisciplinary and holistic approaches to studying the mechanisms and dynamics at play in the

pro-environmental movement.

In particular, this means moving beyond studies of social media trace data to, at the mini-

mum, consistently pairing these studies with offline surveys and experiments to determine what

social media interactions imply for the spread and engagement/mobilisation potential of a given

event, initiative, or campaign offline. Such designs are obviously more time- and cost-intensive,

but they yield results with more power to address gaps in our understanding of how activism

and communication can have the greatest impact on mobilising the public. While the findings

of Chapter 3 and Chapter 6 are meaningful in that they motivate more research attention to dy-

namics of environmental activism on social media that had not yet been remarked upon in any

field – the involvement of commercial entities in the case of Chapter 3 and the divergence between

mainstream and social media coverage of COP26 as well as the potential legitimisation tradeoff in
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Chapter 6 – they tell us nothing about how the discourses affected the users who participated in

them within their offline lives, especially those who only engaged with the discourses passively

and therefore left no trace data to inspect. Yet, as laid out in Chapter 2, this has been the approach

of most studies of environmental communication and activism on social media to date (as well as

in studies of several other social movements).

Instead, future research should aim to combine social media studies with methods that allow

scholars to build better comprehension of the interplay between social media engagement and

offline outcomes. The work of Chapters 4 and 5 contributes to this initiative for the case of psy-

cholinguistic framing in the communication of environmental activists but much more is needed.

In particular, the findings of Chapter 5 demonstrate the need to move beyond investigations of

discrete framing components and take more holistic approaches. This includes conceptualising

the pathway between communication, cognition, and behaviour as a multivariate system instead

of a bivariate linear relation, specifically including higher-order cognitive mechanisms that in-

tegrate the many inputs that information framing can impact. Given the complexity of human

cognition, it is unlikely that we will ever be able to fully map all the variables in this system, but

it would benefit research outcomes in this area to take a more nuanced, networked approach.

Finally, the current bias in the literature towards descriptive, social media-only studies relying

on computational analyses of large datasets is likely the result of the ease, convenience, and low

monetary cost of big data-style studies relative to surveys and communication experiments, as

well as the general excitement around new computational tools. Scholars interested in environ-

mental activism should resist the temptation to follow this trend as strongly as their resources will

allow. All of the analyses in this thesis required extensive manual content analysis to complement

the quantitative approaches applied to the full datasets, mostly because these computational tools

are not yet fully capable of dealing with the nuance, complexity, and abstraction inherent of most

environmental issues. As discussed in the limitation sections of Chapters 4 and 6, approaches such

as topic modelling and computational linguistic analysis can provide details about the thematic

or semantic structure of a discourse at a high level, but are often unreliable and in the best case

still fail to deliver the nuance of manual expert coding.

Beyond the explanatory weaknesses of these methods, several also carry significant compu-

tational energy costs that cannot be ignored. Strubell, Ganesh, and McCallum (2019)’s landmark

paper on this topic found that training a single transformer-based language model can emit the
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equivalent of five cars in their lifetime.1 Several of the data collection processes and analytical

computations involved in thesis required intensive use of remote servers, with some processes

taking days of continuous run time. That server usage bears a sizeable carbon footprint that is all

too easy to ignore because it is invisible to the end-user. Given the growing prevalence of (sig-

nificantly larger) language models today, i.e., ChatGPT and the like, in research and beyond, it

becomes ever more important that researchers, especially those working on environmental topics,

consider these costs in selecting their methodological frameworks. It will be similarly important

for the broader research community to recognise this trade-off when evaluating new computa-

tional tools in order to encourage more awareness and accountability.

Carbon footprint notwithstanding, targeted tools such as Luo, Card, and Jurafsky (2020)’s for

detecting stances on the existence of global warming, Coan et al. (2021)’s for classifying contrarian

claims, and Fernandez, Piccolo, Alani, et al. (2017)’s for detecting how committed a user is to

the pro-environmental movement from their social media posts are useful for research questions

pertaining to these specific domains in large datasets. But research on framing in social media

environmental activism, particularly regarding the interaction between psycholinguistic and topic

elements, still lacks reliable computational tools that can be applied to large datasets and provide

a level of insight comparable to that of manual content analysis. That is not to say that it is not

possible to develop tools which could one day get closer to delivering this standard, but that

researchers in the near-term should be wary of relying on applications of purely computational

methods to vast social media datasets and on every opportunity, endeavour to verify findings

from these studies with data capturing offline behaviours and trends.

Before finally concluding, it is necessary to reflect again on the larger limitations of the findings

of the thesis. First, the empirical work considered exclusively English-language and internationally-

oriented environmental activism. It therefore cannot and does not attempt to make generalisations

about environmental activism on social media platforms in other languages or local concerns.

Moreover, the thesis, with the exception of Veganuary, does not investigate the impact of cli-

mate change deniers and other obstructionist movements on the selected case studies. The conflict

found in the Veganuary study was largely an accidental discovery – the original intention of that

work was not to examine the effects of climate obstructionism but rather the structural relations

of activists and commercial entities and the backlash that the commercial engagement might have

1A simpler NLP parsing pipeline with training, tuning, and experiments emits less – just 62% of a single car’s life
time, but still more than the yearly emissions of two American citizens.
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received. One could argue that we cannot fully understand the successes and failures of environ-

mental activism on social media without considering how antagonism affects it. While this is a

compelling point, it was not within the scope of the thesis’ objectives or capacity. Antagonism

to climate change and climate action is incredibly diverse and complex (Ekberg et al., 2023). It

comprises one side of a multi-dimensional battlefield in the fight for climate action. I chose to

focus on the activists in this fight and to better understand them and their use of social media as a

mobilisation tool. The same could and should be done for antagonists in future work.

And finally, as stated at several points over the course of the thesis, I rely on traces and mea-

sures of social media engagement for most of the analytic work. This is an imperfect proxy for

influence and engagement. It can tell us nothing about what this online engagement means for

offline outcomes. However, it is the current standard state-of-the-art for measuring audience at-

tention, engagement, and influence. As initially detailed in Chapter 3, numerous have explored its

correspondence with external data in various issue contexts and have found encouraging results

about how online engagement can reflect offline realities about public opinion and sentiment.

7.3 Final Comments

Over the course of pursuing the research contained in this thesis, many people have asked ques-

tions along the lines of "Why are you so worried about environmental activism when it seems to be doing

so well? Don’t you think Greta Thunberg is successful?" Indeed, on the surface of the social media

movement, environmental activism has excelled in recent years with respect to activity and the

creation of opportunities for influencing and mobilising the public. But what we do not actually

know much about is how this activism is succeeding below the surface, beyond what interac-

tion metadata alone can tell us. The work of this thesis sought to showcase these weaknesses in

our understanding of the implications of environmental activism on social media by carrying out

three mixed-method case studies. Where previous work has been satisfied with applications of

sophisticated computational methods to describe large (social) media datasets, the chapters here

acknowledge both the strengths and weaknesses of these tools, and offset some of the latter with

qualitative methods to provide more context and nuance. In doing so, the work can inform the

approaches and considerations of future research, thereby advancing the standard of interdisci-

plinary investigations of environmental communication and activism in the media.
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SECTION B: Contact details and project description

Contact details:

1. Principal investigator OR supervisor (if 
student research) (give title and full name)

Dr Peaks Krafft

2. Name of student (if student research) Mary Sanford

3. Degree programme (if student research), e.g. 
BA, BSc, MSc, MPhil, DPhil

DPhil

4. Department or Institute name Oxford Internet Institute 

5. Address for correspondence (if different from 
above)

41 St Giles, OX1 3LZ

6. University (not private) e-mail address and 
telephone number

mary.sanford@oii.ox.ac.uk

7. Name and status of others taking part in the 
project (e.g. third year undergraduate; 
postdoctoral research assistant)

N/A
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Project description:

8. Title of research project
Applications of social data science to environmental 
communication on social media 

9. List of location(s) where 
project will be conducted 

Oxford, UK

10. If your research involves 
overseas fieldwork or 
travel and your 
department requires a 
travel risk assessment, 
will you have completed 
and returned a risk 
assessment form 
beforehand? (This must 
be approved by your 
department before you 
travel. If you are 
travelling overseas, you 
are strongly advised to 
take out University travel 
insurance.) Please also 
address any physical or 
psychological risks for 
Oxford researchers and 
local fieldworkers in 
Section 16 below and 
discuss with your safety 
officer.

Yes                                          ! 

No                                         ! 

Not required in this instance   X

11. Anticipated duration of 
overall research project

  2 years and 1.5 month

12. a) Anticipated start and 
end dates of the part of 
the research project 
involving human 
participants and/or 
personal data 

From: (15/08/20)  

To:     (31/10/22) 

Note: You will need ethics approval before you start your 
research. CUREC 1As may take up to 30 days to process.  
Retrospective ethics approval cannot be granted.

12. b) In the case of 
international or 
collaborative research, 
will you submit or have 
you submitted this project 
for ethical review or 
consideration elsewhere 
(e.g. collaborator’s/local 
ethics committee, or 
other local approval)? 

Yes                                          ! 

No                                         ! 

If ‘Yes’, please attach ethics or other approvals and give more 
details below.  
If ‘No’, please explain your reasons below. Please also refer to the 
Best Practice Guidance on Ethical Review of social-sciences 
based research conducted outside the UK (BPG 16), which 
includes an Ethics Issues Checklist for International Research 
(Appendix A)
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N/A 

13. External organisation 
funding the research  
(if applicable)

ESRC 

14. a) Title and brief description of research (about 150 words) in lay language.  
When describing the research, include your methodology, how you are applying professional 
guidelines, and the use to which results/data will be put. Please also declare any conflicts 
of interest here. 

Expanding social data science: The case of climate change online  

This proposal presents a mixed-methods approach to studying climate change 
communication by synthesising computational studies of information consumption 
dynamics on Twitter and Reddit, as well as extraction of the belief systems that underlie 
them using natural language processing techniques and network analysis, with a smaller 
but more detailed survey designed to probe further into the trends observed in the first 
study, thereby extracting critical insights on both macro- and micro-levels related to what 
does and does not work to engage and empower social media users to engage with 
climate change awareness and action. The research culminates in the development of a 
new model for the specific opinion dynamics of climate change communication on social 
media, synthesising the findings of the first two studies and building on the state of the 
art of the field. 
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14.b) Description of participants and how you will obtain informed consent to take part in the 
research  
(about 200 words in total)   

1. Description of participants and your criteria for inclusion/exclusion 

 

2. Your method(s) of recruitment 

 

3. Your processes for obtaining consent from participants 

 

Please attach separate supporting documents (in Word) if appropriate for your research 
(English language versions only). Tick those you are submitting below. If appropriate supporting 
documents are not submitted, you will be asked to provide these separately, which may delay 
the ethical review process. 

X Recruitment and advertisement material (e.g. a poster, social media recruitment text, or brief 
invitation letter/ email) 

X Information for participants to read (or hear) before they agree to take part (e.g. written 
information or, if applicable, an outline oral information script). 

X A document to record informed consent. Templates for  written consent forms and/or oral 
information scripts (in case of an oral consent process) are available from the CUREC website 

X Questions to be asked of participants (e.g. interview questions, or a preliminary scope of 
questions, or a sample questionnaire) 

☐ (If relevant) debriefing document after participants have taken part 

☐ If you feel the above approaches are not appropriate for your study, provide details on how 
you will obtain consent from participants 

☐ Please complete section 15 if you cannot obtain informed consent 

The data of the Twitter and Reddit studies includes posts from the platforms that have 
been published publicly (i.e. accessible to the public via the standard Twitter and Reddit 
data collection APIs) and not to date removed by the user.  

             For the survey component, I will collect a sample of 300-500 participants from 
three distinct global regions: Europe, South America, and Asia. I target regular users of 

I consider two approaches for the survey component. Ideally, I will use a platform such as 
Prolific to recruit participants and distribute the survey. The platform invites individuals 
matching the specified inclusion criteria. These criteria include residence in the target 
regions and regular use of social media. 

             As the costs for using the platform are quite high, I also consider distributing the 
survey with a platform such as Formr or Qualtrics, through social media and contacts in 
the countries from which I hope to sample. The same inclusion criteria apply.

Social media: I will not publish tweets or posts from any account which is not a verified 
organisation or public figure. Therefore, no opt-out consent will be required, according to 
the BPG IBR. 
Prolific: As stated in the BPG IBR, consent is considered to be implied by participants first 
upon registration with the platform and then again with acceptance to participate. 
             Formr/Qualtrics: I obtain informed consent from each participant using the form I 
have adapted from the template provided in the IBR. 
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Please add any further details here.

15. If you cannot obtain informed consent from participants according to CUREC guidelines and 
good practice in your discipline, please give a brief explanation and justification of this decision 
below.

N/A
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16. What are the ethical issues connected with your research and what steps have you taken to 
address them? Please do not answer ‘none’. We need to see evidence that you have identified 
potential ethical issues with respect to your research and have taken steps to address them. If 
applicable, please address: 

● Participant burdens and/or risks 

 

● Your own physical and psychological safety as a researcher or of fieldworkers you may 
employ (see the University’s and Social Science Division’s Safety in Fieldwork guidance)  

 

● Data protection/ confidentiality (also see Section 18). 

 

For more guidance on ethical issues, please see http://researchsupport.admin.ox.ac.uk/
governance/ethics/resources 

For the social media analyses, the primary participant risk pertains to the potential 
exposition of their posts and profile details. I collect data on users with public 
profiles, that are thus accessible to anyone with access to Twitter or Reddit. Indeed, 
the text of user posts could be used to identify the users who published them. 
However, I will only use the text data for analysis, and I will not make public anything 
that could be linked to any specific individual, including post text which could be 
linked to a specific individual. I will also never publish any specific usernames. 
For the survey, the primary participant risk is again the potential for deanonymisation 
and breach of data protection. We plan to collect sensitive data along the lines of 
city residence, occupation, and political beliefs. Given the sensitivity of the data, we 
will be extremely careful to ensure anonymization at all stages of the research. We 
will archive the survey results in a manner that does not allow a link to be made 
between specific participant identifiers and participant answers. As I discuss further 
below, the data will be stored securely on my password protected and encrypted OII 
server, and destroyed after 3 years. Moreover, we will never publish specific 
answers or other user information which could lead to potential triangulation of a 
user’s identity.

As this research is carried out exclusively in a virtual setting, no fieldwork in 
the traditional sense is required. Therefore, this research requires no action 
that might risk my physical safety. Moreover, the nature of the topic of the 

Of course, none of my anonymisation efforts mean anything unless the data 
is stored securely. Thus, the data will be collected and stored on a password-
protected and encrypted OII server. The server is further protected by only 
being available via the Oxford University virtual private network, which is 
also password-protected. As a backup, I will transfer the data to a password-
protected and encrypted external hard drive, to which only I will have access. 
I will store it at my private residence in a safe. 
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Discuss other ethical issues here

17. Will your research involve discussing sensitive issues? 

This could be information relating to race or ethnic origin, political 
opinions, religious beliefs, physical/mental health, trade union 
membership, sexual life or criminal activities.

Yes 
X

No !

If you answered ‘Yes’, make sure you include some supporting information (as directed in Section 
14 b.) above, showing the range of questions covering these issues. 

18. Management and handling of personal and other research data

For the purpose of completing this section, all information provided by participants is considered research 
data. Any research data from which participants can be identified is known as personal data; any personal 
data which is sensitive is considered special category data. 
Management of personal data and special category data of human participants, either directly or via a 
third party, must comply with the requirements of the General Data Protection Regulation (GDPR) and the 
Data Protection Act 2018, as set out in the University’s Guidance on Data Protection and Research. In 
answering the questions below, please also consider the points raised in the Data Protection Checklist. 
For advice on research data management and security, please consult with the University’s Research 
Data Team (researchdata@ox.ac.uk) and/or your local IT department, and the University’s web pages on 
research data management. 

 
a.) Please mark ‘X’ against the data you will collect for your research

Consent records (written consent forms, audio-recorded consent, assent forms (for 
research involving minors) including participant name

!

Online consent (may be anonymous) X

Opt-out forms !

Contact details for research purposes only (destroyed when no longer needed for 
this research)

!

Contact details kept for future studies !

Audio recordings (preferably using PIN-protected audio recorder and stored on 
device’s hard drive)

!

Video recordings !

Transcript of audio/video recordings !
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Photographs !

Task results (e.g. paper/online tasks, diary completion) !

Questionnaire answers X

Field notes !

Other (please specify below) !

b.) For each of the types of data selected above, state how this will be physically transferred from where it 
is collected to a local secure storage site (and backed up as necessary). This includes paper records and 
data captured electronically.

All of the data will be collected via online platforms. The social media data will be collected directly onto the 
password-protected and encrypted OII server, to which only I have access. The survey responses will be 
collected on the platform to my password-protected account and then transferred to the same secure 
server as the social media data upon completion of collection. I will backup both sets of data on a 
password-protected and encrypted external hard drive, which I will keep locked up at my private residence. 
Upon completion of these transfers, the survey response data will be deleted from the platform so as to 
minimise the risk of it being hacked and exposed by an external agent. The consent forms will also be 
transferred and stored under these conditions. 

c.) How and where will each type of data be stored during the research (until the end of all participant 
involvement)? Describe the arrangements for ensuring confidentiality, i.e. location of storage (e.g. Nexus 
365 OneDrive for Business, SharePoint), security arrangements and de-identification of such data. Do not 
store unencrypted data in freely available cloud services or unprotected USB drives.

The social media data will be stored on the OII server and on my external hard drive during the research. 
The survey data and consent forms will also be stored on these locations, and only on these locations.

d.) Will you use a unique participant number on research data instead of a participant name? 

If yes, state whether or not you will retain a list of participant names against numbers (i.e. 
pseudonymisation via a linkage list). Where will the list be stored, and when will it be destroyed?

Yes, I will use a participant number instead of participant names. For the social media data, the usernames 
and IDs will be stripped from the dataset and deleted once collection is complete. For the survey data, once 
the data has been transferred to the secure server, I will remove the participant identification numbers from 
the dataset and destroy them. They will thus not be saved with the response data. I will only transfer the 
response data onto the external hard drive thereafter, thereby ensuring that the participant numbers can in 
no way become linked to the individual responses.

e.) Who will have access to the research data?

Only I will have access to the research data.

f.) If research data is to be shared with another organisation, how will it be transferred / disclosed securely?

The data will not be shared with another organisation. 

g.) When and how will identifiable data (including audio/video recordings & photos) be destroyed or 
deleted?  

Note: Records of consent should be retained for a minimum of three years after publication or public 
release. Some funders may require longer periods (see http://www.dcc.ac.uk/resources/policy-and-legal/
overview-funders-data-policies). If you wish to retain contact details in order to re-approach participants 
about future studies, you must detail this in information provided to them and obtain specific consent for 
this.

I will maintain the consent forms on the secure OII server and my secure external hard drive for three years 
after publication or 5 years, and then destroy them. The unique participant identifiers will also be deleted 
according to this timeline. 
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h.) Please confirm that you will store other research data safely for at least 3 
years after final publication or public release and adhere to any additional 
research funder policies. For more information about the University policies, 
please see the University’s web pages on research data management. 

Yes   X No   !

If ‘Yes’, please give details of who will store the data and on storage format, location and security.  
Note that open science is encouraged. 

If ‘No’, please provide further details below.

The response data from the survey and the social media data will be abstracted during the analysis, so the 
abstract representations of the data (e.g. categorisation of responses based on content) and findings of the 
research will be uploaded to the Open Science Framework, and securely stored there, where it will be 
accessible to other registered academics. This shared data will not include any of the precise texts from the 
social media, nor the survey responses. To reiterate, no potentially identifiable data will be released.

i.) Does your research involve the use of secondary (i.e. previously collected) 
data? Common sources of secondary data include censuses, information 
collected by government departments, organisational records and data that 
was originally collected for other research purposes 

(If “No”, please go to section 19.) 

Yes   ! No   X

j.) Do you have data access agreements for the use of this secondary data? 
(If so, please attach these.)

Yes   ! No   !

k.) Is your use of this secondary data compatible with what data subjects/
participants agreed that their data should be used for?

Yes   ! No   !

l.) Could this data be linked back to an individual or individuals? 
If yes, address how securely any personally identifiable data will be 
transferred to you, and where and for how long it will be stored during or after 
the research. Who will have access to it?

Yes   ☐ No   !

19. Publication and dissemination of research data

How will you disseminate 
and feedback project 
outcomes at the end of the 
research?

I intend to publish the findings of these studies as individual papers via open 
science platforms (e.g. Arxiv) or in other computational social science 
journals and conferences.
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SECTION C: Methods and procedures to be used

Method used:  Please ensure you have addressed any potential ethical issues related to 
these methods in Section 14 and in your Participant Information Sheet  

Please 
mark ‘X’

1. Analysis of existing records !

2. Snowball sampling (recruiting through contacts of existing participants) !

3. Use of casual or local workers e.g. interpreters !

4. Participant observation !

5. Covert observation !

6. Observation of specific organisational practices !

7. Participant completes questionnaire in hard copy !

8. Participant completes online questionnaire or other online task X

9. Using social media X

10. Participant performs paper and pencil task !

11. Participant performs verbal or aural task (e.g. for linguistic study) !

12. Focus group !

13. Interview !

14. Audio recording of participant (you will generally need specific consent from participants 
for this)

!

15. Video recording of participant (you will generally need specific consent from participants 
for this)

!

16. Photography of participant (you will generally need specific consent from participants for 
this)

☐

17. Others (please specify below) !
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SECTION D: Professional guidelines and training

1. In this section, please mark ‘X’ against at least one of the following professional 
guidelines you aim to adhere to. You should use the principles listed in your chosen 
guideline(s) in conducting your own research. Note: this is not an exhaustive list.

Please mark 
‘X’

Research specialism/ 
methodology Association and guidance document 

Anthropology Association of Social Anthropologists of the UK and 
Commonwealth

!

Computer Sciences ACM Code of Ethics and Professional Conduct !

Criminology http://www.britsoccrim.org/ethics/ !

Education British Educational Research Association Ethical Guidelines for 
Educational Research !

Geography Association of American Geographers Statement on 
Professional Ethics !

History Oral History Society of the UK Ethical Guidelines !

Internet-based Research  

British Psychological Society: Conducting Research on the 
Internet 
Association of Internet Researchers Ethics Guide 

ACM Code of Ethics and Professional Conduct 

Association of Internet Researchers (AoIR) 

Also see our Best Practice Guidance on internet-based research

X

Law (Socio-Legal) Socio-Legal Studies Association: Statement of Principles of 
Ethical Research !

Management Academy of Management’s Professional Code of Ethics !

Political Science American Political Science Association (APSA) Guide to 
Professional Ethics in Political Science !

Politics Political Studies Association. Guidelines for Good Professional 
Conduct !

Psychology British Psychological Society Code of Ethics and Conduct !

Social Research Social Research Association: Ethical Guidelines !

Sociology The British Sociological Association: Statement of Ethical 
Practice

!

Visual Research ESRC National Centre for Research Methods Review Paper:  
Visual Ethics: Ethical Issues in Visual Research !

Other professional guidelines. Please specify the other guidelines used here: !

2. Please indicate what training in research ethics (or research methodology) the researchers involved with 
this study have received, e.g. the title of the course and date completed (online training available at 
http://researchsupport.admin.ox.ac.uk/support/training/ethics), or discussions between researchers and 
supervisors, if applicable.

I took a research ethics and design course as part of my masters degree here at Oxford.
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SECTION E: Signatures or email endorsements (The SSH IDREC Secretariat accepts either option below. If you 
have a DREC, check which signature option it prefers.) 

● Option 1: Email confirmations from a University of Oxford email address can be accepted. Separate emails 
should come from each of the relevant signatories as outlined below, indicating acceptance of the relevant 
responsibilities. Pasted images of signatures cannot be accepted. 

● Option 2: Handwritten (wet-ink) signatures. Please scan them and the rest of the checklist pages to create a 
single PDF document and email to us.

Please ensure this checklist is signed by:

For staff research: For student research:

1. Principal investigator 1. Principal investigator (project supervisor)

2. Head of Department (or nominee) 2. Head of Department (or nominee)

3. Student researcher

1. Principal Investigator signature/supervisor signature (if student research)

I understand my responsibilities as principal investigator as outlined in the CUREC glossary and guidance on the 
CUREC website.  

I declare that the answers above accurately describe the research as presently designed, and that a new checklist will 
be submitted should the research design change in a way which would alter any of the above responses so as to 
require completion of CUREC 2 (involving full scrutiny by an IDREC). I will inform the relevant IDREC if I cease to be the 
principal investigator on this project and supply the name and contact details of my successor if appropriate. 
 
Signature (or email endorsement using the above declaration): 
………………………………………………………………………..

Print name (block capitals): 
……………………………………………………..

Date: ……………………………………... 

2. Departmental endorsement signature

I have read the research project application named above. On the basis of the information available to me, I: 

(i)  consider the principal investigator to be aware of her/his ethical responsibilities in regard to this research; 
(ii)  consider that any ethical issues raised have been satisfactorily resolved or are covered by relevant professional 
guidelines and/or CUREC approved procedures, and that it is appropriate for the research to proceed (noting the 
principal investigator’s obligation to report should the design of the research change in a way which would alter any of 
the above responses so as to require completion of a CUREC 2 full application); 
(iii)  am satisfied that: the proposed project design and scientific methodology is sound; the project has been/will be 
subject to appropriate peer review; and is likely to contribute to existing knowledge and/or to the education and training 
of the researcher(s) and that it is in the public interest. 

Signed by Head of Department or nominee (example nominees for student research include the Director of Graduate 
Studies/ Director of Undergraduate Studies):

 
Signature (or email endorsement using the above declaration): 
………………………………………………………………………
 
Print name (block capitals): 
……………………………...................................

 
Date: ……………………………………...

3. Student signature (if student research)

I understand the questions and answers that have been entered above describing the research, and I will ensure that 
my practice in this research complies with these answers, subject to any modifications made by the principal 
investigator properly authorised by the CUREC system. 

Signature by student (or email endorsement using the above declaration): 
…………………………………………………………..
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Print name (block capitals): Mary Sanford

 
Date: 13 July 2020
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RECRUITMENT MATERIALS 

Sample text for contacting via email and social media platforms: 

“Hello! My name is Mary and I am a researcher at the University of Oxford. If you have a few 
minutes to spare, I would love to ask you a few questions about your experiences with climate 
change communication on social media. Click the link below to participate in my survey. All 
responses are confidential.”  

Shorter text option:  

“Have a few minutes to spare for science? Click on the link below to take a survey on climate 
change communication.” 



SURVEY QUESTION SCOPE 

The first section will collect information related to the participant’s demographic background, 
such as the following:  

● Gender (non-binary multiple choice) 
● Age (multiple choice with ranges) 
● Education level (multiple choice) 
● Occupation (fill in) 
● Country of birth (fill in) 
● City of residence (fill in) 

The second section will collect information regarding the participant’s social media use for 
information seeking. Potential examples include: 

● How often do you use social media platforms such as Facebook, Twitter, Instagram, 
YouTube, WeChat, etc.? (multiple choice with frequency ranges) 

● Which three platforms do you use most often? (free text) 
● Please rank the following activities in order of most to least frequent in your daily use of 

social media: 
○ Keeping up with friends // socialising, relaxation, disconnection  
○ Keeping up with current events // information, education  
○ Following celebrities // relaxation, disconnection, inspiration 
○ Following cultural trends // relaxation, disconnection, inspiration, consumption 
○ Finding funny memes // entertainment, disconnection 

● As a rough estimate, would you say you follow more people you know personally (i.e. 
have met offline at least once) or more public figures/influencers/companies? 

The third section will ask participants about their political orientation and climate change beliefs. 
As these questions are arguably the most delicate, they will be modeled after formats used by  
established international surveys such as the European Social Survey.  

The final section will present participants with 3-5 climate change headlines or posts, formatted 
to appear as they would on a social media platform, with different content and framings. 
Participants will be asked to record their thoughts and reactions in their language of choice. For 
each item, we will also ask how the post contributed to the participant’s overall 
conceptualisation of climate change and probability to take some personal action.



PARTICIPANT INFORMATION 

Thank you for participating in this survey. Your answers will be recorded anonymously and 
stored securely for a limited time (three years after completion of this research).  

The following survey will ask you questions about your demographic background (age, gender, 
education, etc.), use of social media, political orientation, and various questions related to 
climate change and climate change information on social media. We would like to get a better 
sense of how people around the world process the information they see related to climate 
change in the media, and as such, we are hoping to collect your candid thoughts and remarks 
that come to mind as you view select pieces of media. Please feel free to answer in whichever 
language you feel most comfortable expressing yourself. You may opt out of the survey at any 
time. 

Thank you again for your time and participation! 



Expanding social data science: The case of climate change online 

Ethics Approval Reference : SSH OII CIA 20 072  

General InformaBon 
We appreciate your interest in par/cipa/ng in this online survey. You have been invited to par/cipate as 

you reside in one of our target regions of interest and you have noted that you are a social media user.  

Please read through these terms before agreeing to par/cipate by /cking the ‘yes’ box below. 

We, the University of Oxford, are inves/ga/ng climate change communica/ons online. 

You will be given some ques/ons and examples to read, and then answer ques/ons on your responses to 

various climate change informa/on samples. It should take about 15 minutes. No background knowledge 

is required.  

The informa/on will be used to construct a model of climate change belief systems and to infer how they 

are manifested in verbal responses to climate change communica/on. I, the principal researcher, am the 

only person who will have access to your responses. No addi/onal third par/es will ever have access to 

it.  

How will your data be used? 
Your answers will be completely anonymous, and I will use all reasonable endeavours to 

keep them confiden/al. Please note that your par/cipa/on is voluntary. You may withdraw at any point 

during the survey for any reason, before submiJng your answers, by pressing the ‘Exit’ buLon / 

closing the browser. However, we are only able to reimburse par/cipants who complete the 

full survey. 

Your data will be stored in a password-protected file and may be used in academic publica/ons. Your IP 

address will be stored. All ques/ons are op/onal / OR we have included a ‘Prefer not to say’ 

op/on for each set of ques/ons if you prefer not to answer a par/cular ques/on. 

The data that we collect from you may be transferred to, and stored or processed at, a des/na/on 

outside the European Economic Area ("EEA"). By submiJng your personal data, you agree to this 

transfer, storing or processing. 

Who will have access to your data? 
The University of Oxford is the data controller for the purposes of the Data Protec/on Act 1998. This 

ques/onnaire is for an DPhil project. The principal researcher is Mary Sanford, who is aLached to the 

Oxford Internet Ins/tute  at the University of Oxford. This project is being completed under the 

supervision of Dr Peaks Kra], Professor Renaud LambioLe, and Dr Balazs Vedres. 

This project has been reviewed by, and received ethics clearance through, the University of Oxford 

Central Version 3.0 November 2016 12 University Research Ethics CommiLee [reference number]. 

What if there is a problem? 
If you have a concern about any aspect of this project, please speak to the researcher (Mary Sanford, 

mary.sanford@oii.ox.ac.uk) or her supervisor (Dr Peaks Kra], peaks.kra]@oii.ox.ac.uk), who will do 

their best to answer your query. The researcher should acknowledge your concern within 10 working 

days and give you an indica/on of how they intend to deal with it. If you remain unhappy or wish to 

make a formal complaint, please contact the relevant Chair of the Research Ethics CommiLee at the 

University of Oxford: Chair, Social Sciences & Humani/es Inter-Divisional Research Ethics CommiLee; 



Email: ethics@socsci.ox.ac.uk; Address: Research Services, University of Oxford, Wellington Square, 

Oxford OX1 2JD. The Chair will seek to resolve the maLer in a reasonably expedi/ous manner. 

Please note that you may only par/cipate in this survey if you are 18 years of age or over. 

☐ I cer/fy that I am 18 years of age or over. 

If you have read the informa/on above and agree to par/cipate with the understanding that the data 

(including any personal data) you submit will be processed accordingly, please check the relevant box 

below to get started. 

☐ Yes, I agree to take part 
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Appendix B

Authorship Statements

Statements from each co-author confirming the authorship contributions of the co-authored pa-

pers of the thesis and that I was lead author on all of them.



The following statement describes the authorship contributions for Chapter 3: 

The work presented in Chapter 3 on Veganuary 2019 was completed in collaboration with Professor Jamie 
Lorimer (JL) of Oxford!s School of Geography and the Environment. The work was published in Nature 
Humanities and Social Sciences Communications. I, Mary Sanford, undertook all of the data parsing, 
cleaning, and processing. I developed the research question and methodological approach. I executed all of 
the analysis and drafted the original manuscript. JL aided in refining the conceptual framework with which 
we interpret the final results and assisted in editing the manuscript for publication.    

Name: Mary Sanford         Signature:  
Date: 1 May 2023 

I, Jamie Lorimer, certify that the above is an accurate description of the candidate!s contribution as lead 
author of the article for which I am listed as co-author. 

Name:  Jamie Lorimer     Signature:  

Date: 2 May 2023



 

 

The following statement describes the authorship contributions for the material contained in 
Chapters 4 and 5: 
 
The work presented in Chapters 4 and 5 on the psycholinguistic framing of environmental activism 
was conducted in collaboration with Dr Magdalena Formanowicz (MF) and Dr Marta Witkowska 
(MW) of SWPS University in Warsaw, Poland, and Professor Robert Gifford (RG) of the University 
of Victoria in Canada in British Columbia, Canada. The chapters were combined and published as 
a single manuscript in Frontiers in Environmental Psychology.  
 
I, Mary Sanford, was responsible for the original conceptualisation of the research question and 
objectives. With regards to the social media end of the project, I collected and cleaned the Twitter 
data, developed the methodological approach, and executed the analysis. For the experiment, I 
drafted the experimental materials and designed the analysis, while MF and MW helped me to 
refine the materials using their previous experience in experimental social psychology. They also 
ran some of the statistical analyses on the experiment data via their access to the ideal software 
we needed (MPlus), for which Oxford does not have a licence. I replicated and confirmed all 
analyses in R. I then drafted the manuscript, while MF and MW contributed to revising and 
polishing. RG assisted in scoping the literature, provided guidance for how to frame the work, and 
helped revise the manuscript. 
 
Name: Mary Sanford         Signature: 
Date: 1 May 2023 
 
I, Marta Witkowska, certify that the above is an accurate description of the candidate’s contribution 
as lead author of the article for which I am listed as co-author. 
 
Name:  Marta Witkowska       Signature:  

Date: 2 May 2023      





 

 

The following statement describes the authorship contributions for the material contained in 
Chapters 4 and 5: 
 
The work presented in Chapters 4 and 5 on the psycholinguistic framing of environmental 
activism was conducted in collaboration with Dr Magdalena Formanowicz (MF) and Dr Marta 
Witkowska (MW) of SWPS University in Warsaw, Poland, and Professor Robert Gifford (RG) of the 
University of Victoria in Canada in British Columbia, Canada. The chapters were combined and 
published as a single manuscript in Frontiers in Environmental Psychology.  
 
I, Mary Sanford, was responsible for the original conceptualisation of the research question and 
objectives. With regards to the social media end of the project, I collected and cleaned the Twitter 
data, developed the methodological approach, and executed the analysis. For the experiment, I 
drafted the experimental materials and designed the analysis, while MF and MW helped me to 
refine the materials using their previous experience in experimental social psychology. They also 
ran some of the statistical analyses on the experiment data via their access to the ideal software 
we needed (MPlus), for which Oxford does not have a licence. I replicated and confirmed all 
analyses in R. I then drafted the manuscript, while MF and MW contributed to revising and 
polishing. RG assisted in scoping the literature, provided guidance for how to frame the work, and 
helped revise the manuscript. 
 
Name: Mary Sanford        Signature: 
Date: 1 May 2023 
 
I, Magdalena Formanowicz, certify that the above is an accurate description of the candidate!s 
contribution as lead author of the article for which I am listed as co-author. 
 
Name:          Signature: 
Date: 
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Appendix C

Chapter 5 Survey

Print-out of the survey used for the experiment presented in Chapter 5.
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Introduction

Please read carefully the description of the study below and decide whether you wish to
participate in this study.
 
Description of the study
We would like to invite you to take part in this research project. Before you decide to continue
with this study, you need to understand why this research is being done and what it will require
of you. Please take the time to read the following information below. Please contact us, if there
is anything that is unclear to you. 
What is the purpose of the study? 
Our aim is to examine the effectiveness of climate change communication. You will be shown
three tweets. We will ask you some follow up questions about your intentions of action related
to climate change and finally, ask you to complete a short optional task. We will then ask you
some questions about your background, your political beliefs, and your perspective on climate
change. There is only one opportunity to participate in this study. The study will take
approximately up to 10 minutes to complete. 
Information for participants 
Participation is voluntary and refusal has no consequences. After giving consent, you can also
withdraw without giving any reason during the test. It is also possible to withdraw your
consent to the processing of the data obtained after the participation by e-mailing the contact
person and providing your prolific ID. The results obtained are confidential, that is, the
individual data obtained from the participant will not be disseminated in a manner that could
allow personal identification, but only processed for the purpose of scientific research. This
document confirming consent to participate in the research will be stored in accordance with
the rules of keeping confidential documentation. In case of questions or doubts, please
contact the person responsible for the project at every stage of the study, as well as after its
completion. This person can also be asked to send the summary of the results of the study.

Institution: SWPS University of Social Sciences and Humanities, Poland 03-815 Warsaw,
Chodakowska 19/31 

Contact person: Magdalena Formanowicz 
E-mail: mformanowicz@swps.edu.pl

The project was approved by the Ethical Review Board at SWPS University of Social Sciences
and Humanities, Poland; the Faculty of Psychology in Warsaw.

Please verify humanity:
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GDPR and consent

Information regarding the processing of personal data pursuant to art. 13 GDPR*
1. The administrator of your personal data is the SWPS University of Social Sciences and
Humanities, located at Chodakowska 19/31, 03-815 Warsaw. You can contact the
administrator via the following e-mail address: badania@swps.edu.pl.

2. The administrator has appointed a Data Protection Officer supervising the correctness of
personal data processing who can be contacted via the following e-mail address:
iod@swps.edu.pl.

3. Your personal data will be processed so that you can take part in the study. The basis for
the processing of personal data is the consent for data processing (Article 6, paragraph 1 a
GDPR). The consent may be withdrawn at any time by sending an e-mail to the following
address: mformanowicz@swps.edu.pl.

4. The data will be processed for the duration of the project and in accordance with the law in
particular tax and accounting. After this time they will be removed.

5. Personal data will be made available to authorized employees of the SWPS University of
Social Sciences and Humanities, they may also be made available to conference partners as
well as entities authorized under the law.

6. Based on the terms set out by the GDPR, you have the right to: access your personal data,
amend them, rectify them, remove them, limit their processing and withdraw your consent at
any time. Furthermore, you have the right to data portability, the right to object to processing
of my data and the right to revoke my consent at any time, without any effect on the
lawfulness of processing of personal data. Any changes to the personal data should be sent to
mformanowicz@swps.edu.pl.

7. You are entitled to submit a complaint with a supervisory authority (iod@swps.edu.pl) that
the processing of your personal data is, in your opinion, in violation of the provisions of the
GDPR or other regulations on the processing and protection of personal data.

8. Providing data is voluntary, however, if you do not provide data, you will not be able to take
part in the study.

* Regulation (EU) 2016/679 of the European Parliament and of The Council of 27 April 2016 on
the protection of natural persons with regard to the processing of personal data and on the
free movement of such data, and repealing Directive 95/46/EC (General Data Protection
Regulation)

Please indicate whether you agree to participate in this study: 
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I hereby confirm that I am at least 18 years old and I agree to the processing of my personal
data in the scope specified in the above questionnaire by the SWPS University of Social
Sciences and Humanities in order to take part in the study . I know that I have the right to
withdraw my consent at any time by sending an email to Magdalena Formanowicz. I have
read the above information obligation.

Negemo

You will now be shown three tweets. Please read them carefully.

Tweet 1

Tweet 2

Yes

No



10/04/2023, 14:49 Qualtrics Survey Software

https://oii.eu.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_9ucOrn2jLJ3VJye&ContextLibraryID=UR_2h38IOVO… 4/10

Tweet 3

Posemo

You will now be shown three tweets. Please read them carefully.

Tweet 1

Tweet 2
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Tweet 3

Questions

The figure below shows the unhappy-happy scale, which ranges from a frown to a smile. The
left side of the scale represents feelings of being completely unhappy, annoyed, unsatisfied,
melancholic, despaired, or bored. The other end of the scale represents when you feel happy,
pleased, satisfied, contented, hopeful. If you feel completely neutral, neither happy nor sad,
choose the figure in the middle (figure 5).

Please indicate in the box below which figure best represents your current emotional state
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after reading those tweets.

The figure below shows the calm-excited scale. The left side of the scale represents feelings
of being completely relaxed, calm, sluggish, dull, sleepy, or unaroused. The other end of the
scale represents when you feel fully stimulated, excited, frenzied, jittery, wide-awake, or
aroused. If you are not excited nor at all calm, choose the figure in the middle of the row (figure
5).

Please indicate in the box below which figure best represents your current level of excitement
after reading those tweets.

How likely you are to share this type of information with others for example by retweeting it?

We now ask you to think about human-driven climate change. Regarding this topic, a heated
debate is underway.

The authors of these tweets you just saw express the need for climate action to protect the
environment. They see human activity as a primary contributor to climate change and
therefore advocate individual and systemic action to reduce long-term damage to the
environment.

Others do not believe humans are to blame for climate change. As such, they do not think
climate action is necessary. 

Within this debate, what is your position?

    
Very

unlikely Unlikely
Somewhat

unlikely

Neither
likely nor
unlikely

Somewhat
likely Likely

Very
likely

  

    
Definitely

unnecessary Unnecessary
Somewhat

unnecessary

Neither
necessary

nor
unnecessary

Somewhat
necessary Necessary

Definitely
necessary

Climate
action to
protect the
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Please indicate how likely you would be to participate in the following activities after seeing
the tweets.

Behaviour

Finally, we are interested in learning about the most effective ways of communicating about
the climate change debate to encourage people to engage for the cause. To that end, we
would like you to write a slogan encouraging participation with your position in the debate.
This is completely optional and not required for full study participation.

Info

    
Definitely

unnecessary Unnecessary
Somewhat

unnecessary

Neither
necessary

nor
unnecessary

Somewhat
necessary Necessary

Definitely
necessary

environment
is...

    
Very

unlikely Unlikely
Somewhat

unlikely

Neither
likely nor
unlikely

Somewhat
likely Likely

Very
likely

I would carry out
research to learn more
about possible actions I
can take to promote my
position.

  

I would sign a petition
in favour of my
position.

  

I would attend a rally, a
march, or a protest to
assert my position.

  

I would write to
institutions and
newspapers to
promote my position.

  

I would collaborate in
organising an event to
promote my position.

  

I would hand out flyers
or post on social media
to promote my
position.

  

I would display poster
or banners (e.g. on my
balcony or front door)
to assert my position.
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You will now be asked to answer questions about your demographic background, social media
use, political attitude, and climate change perspective. Your anonymity will be preserved and is
guaranteed.

Demographic Information

What is your age?

How would you describe your gender?

What is your native language?

What is the highest level of school you have completed? If currently enrolled, please select the
highest degree received.

Social Media Use

Have you used a social media platform in the last month? Social media platforms include
Facebook, Twitter, Instagram, YouTube, WeChat, among others.

Male

Female

Prefer not to say

Prefer to self describe as ____________ (please specify)

No schooling

Elementary to 8th grade

Some high school, no diploma

High school graduate, diploma or the equivalent (for example: GED)

Some college credit, no degree

Trade/technical/vocational training

Associate degree

Bachelor’s degree

Master's degree

Professional degree

Doctorate degree
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How often do you use social media platforms such as Facebook, Twitter, Instagram, YouTube,
WeChat, etc.?

Political orientation

Please indicate your political orientation:

End

You have completed the main part of the questionnaire. To continue, click 'No'.

Recall the tweets that you read at the beginning of the study. How would you rate their
emotional tone?

Please mark all the tweets that you have seen.

Yes

No

     Never

2-3 times
per

month
2-3 times
per week

Once a
day

More
than

once a
day

I don't
know

Prefer
not to say

  

    
Definitely
left-wing Left-wing

Slightly
left-wing

Neither
right-

wing nor
left-wing

Slightly
right-
wing

Right-
wing

Definitely
right-
wing

  

Yes

No

    
Very

negative Negative
Somewhat

negative

Neither
negative

nor
positive

Somewhat
positive Positive

Very
Positive

  

Talking about #ClimateChange and #ClimateAction as "opportunities" can inspire hope 😊

Reasons to love renewable energy! Renewable energy provides: energy freedom, energy choice, greater
competition, strengthens National Security, and is a source of innovation creating jobs and wealth! What
more could we want? 😊 #KeepItInTheGround #ClimateChange

Depression, anxiety, post traumatic stress disorder, domestic & substance abuse all tend to go up in the
aftermath of a #ClimateDisaster 😓
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Powered by Qualtrics

Do you have any comments regarding this questionnaire?

Please enter your Prolific ID

Thank you

Thank you for your participation in our study! We greatly appreciate your time and effort!

#ClimateAction is a blessing not a burden! More jobs, better jobs; Inclusive, robust economies; Lower
healthcare costs; Better security! 🤩

The inaction of our governments on the climate emergency is a threat to everyone. It is infuriating! 😤

Risk = hazard + vulnerability + exposure. Climate change is amplifying many hazards, but our
vulnerabilities and exposure are going up, too! 😖

#ClimateChange poses a critical national security threat and is amplifying many hazards and dangers for
all of us 🌪️  😩

Transitioning to renewable energy to fight #ClimateChange strengthens national security and is a source
of innovation, jobs, and wealth 😃
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Chapter 6 Supplementary Materials

D.1 Media profiles for each country and description of news sites

D.1.1 Australia

ABC News is the online news platform for Australia’s national broadcaster (Jolly, 2014). In 2020

it became the most widely accessed online news site in Australia, overtaking News.com.au and

increasing the gap with other online news providers (N. Newman, 2021). In 2020-2021, the web-

site and app of ABC News had 12.2 million weekly Australian users (or 51% of people aged 2+)

(Government, 2022). As of 2021, ABC News remains the most trusted news brand across online

and offline platforms in Australia, with 70% of survey respondents considering it trustworthy (N.

Newman, 2021). Though funded primarily by the government, the ABC is a publicly-owned and

politically independent organisation (Jolly, 2014). The ABC has often been criticised for having a

left-wing political bias, but supporters of the network deny claims that the broadcaster is either

intentionally or inadvertently biased.

News.com.au is a commercial news website owned by News Corp Australia, one of Australia’s

largest media conglomerates. It specialises in tabloid-style articles on news, lifestyle, travel, en-

tertainment, technology, finance and sport. In 2021 News.com.au was the second most widely

accessed online news site after ABC News; however, it was only the tenth most trusted news

brand, with 52% of survey respondents considering it trustworthy (N. Newman, 2021). Online

and offline media sources owned by News Corp Australia tend towards the centre-right/right in

part due to the conservative tendencies of its owner, Rupert Murdoch. News.com.au says it val-

ues accurate and trustworthy reporting and is committed to “open, fair and balanced coverage”

(news.com.au, 2023), but tends to use loaded words which favour conservative causes, indica-

tive of a centre-right leaning (News.com.au - Bias and Credibility 2023). A softening of News Corp
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Australia’s conservative attitudes can be seen in its 2021 transition from its long-standing climate-

denialist stance to its embarking on a climate change campaign (Mocatta, 2021).

7News.com.au is the online news site for 7News, the news service for the commercial broad-

caster the Seven Network. As of 2021, the Seven Network was the leading television network

in Australia (N. Newman, 2021). 7News.com.au covers news in tabloid-style format, with fo-

cus on local and national news, as well as sport, lifestyle, entertainment, among others. In 2021,

7News.com.au was the third most accessed online news site in Australia (N. Newman, 2021). Its

popularity is particularly strong among younger Australians: in November 2020, it was the lead-

ing news website among women under 35 and the leading commercial news website among men

under 40 (Australia, 2020). Channel 7 News was the fourth most trusted news brand in 2021, with

61% of survey respondents considering it trustworthy (N. Newman, 2021). 7News.com.au pub-

lishes articles that, overall, tend towards the centre-right; although it publishes impartial content

from credible news wires, it has also been criticised for publishing fake news and sensationalist

tabloid-style articles that favour conservative causes (Australia, 2020).

9News.com.au is the online site for 9News, the news service for commercial broadcaster the

Nine Network (often referred to as Channel Nine). As of 2021, the Nine Network was the second

highest-rating television network in Australia, behind the Seven Network (N. Newman, 2021).

Nine.com.au, which features the latest articles from 9News.com.au at the top of its homepage,

was the fourth most accessed online site in 2021 (N. Newman, 2021). In 2021, Channel 9 News was

the fifth most trusted news brand, with 61% of survey respondents considering it trustworthy (N.

Newman, 2021). 9News.com.au publishes articles that tend towards the centre-right (Nine.com.au

- Bias and Credibility 2023).

The Guardian Australia is the Australian website of the British print and online newspaper.

Unlike the British version, the Guardian Australia, founded in 2013, is only available online. Al-

though British content is also available on the website, the Guardian Australia employs a large

number of Australian journalists and its homepage is tailored to the Australian reader (Office,

2023). In 2021, the Guardian AU was the fifth most widely accessed online news site in Australia

(N. Newman, 2021). It was only the thirteenth most trusted news brand, however, with just under

half of survey respondents (49%) considering it trustworthy (N. Newman, 2021). The Guardian

has been a left-leaning publication throughout its history; although the Guardian Australia posi-

tions itself in the centre of political debate, its opinions and editorials tend to the left (The Guardian
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- Bias and Credibility 2023).

D.1.2 India

India has a distinct, vibrant and diverse media ecosystem in which traditional or legacy media still

perform well in print and online, despite the strong usage of television as a source of news and

the arrival of several successful digital-born media (N. Newman, 2021). The country has seven of

the top ten media organisations with the largest print circulations in the world; these are mostly

in Hindi, but include the Times of India, which according to the Audit Bureau of Circulation had

the largest daily circulation in English in the world in the first six months of 2022 at 1.59 million

(Aneez et al., 2019). Although Hindi language news sources are read or watched by much larger

audiences, English-language legacy media still receive a large percentage of the media advertising

revenue and exert a considerable influence over national policy and opinion (Aneez et al., 2019).

We chose the five most read English-language news online sites according to the list published

in the 2021 Digital News Report and based on English-language surveys (N. Newman, 2021).

These were in order, NDTV online, Times of India, Republic TV, News18 and the Hindustan

Times. We omitted the BBC as being a foreign media organisation. According to the same sur-

vey, The Times of India, NDTV, and the Hindustan Times were three of the top most trusted news

brands in 2019; Republic TV came in 9th position. In general, the results of the survey show that

legacy media organisations and the online sites of popular television channels remain particularly

popular and influential, and are widely shared via social media.

Labelling the political affiliation or leaning of Indian media outlets is particularly challenging,

not least because of the close – but often changing - association between leading politicians and

media owners (Painter, 2013). Broadcast television channels, like print media, are self-regulated

and often have strong political affiliations and corporate ownership. According to N. Newman

(2021), the growing and considerable popularity enjoyed by Republic TV’s online and offline plat-

forms since 2019 may indicate the growing presence of right-wing ideology propagated by the cur-

rent ruling party, the Bharatiya Janata Party (BJP) (ibid.). According to Media Bias / Fact Check,

News18 is also considered to be pro Prime Minister Narendra Modi. NDTV has historically been

left-leaning, but may be changing under new ownership. The Times of India has historically been

right-leaning, while the Hindustan Times is regarded as being close to the Indian Congress Party.
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D.1.3 UK

The Ofcom 2020 report on News Consumption in the UK shows that the BBC website/app was the

most popular website used for news (60% of all those surveyed), Sky News (20%), the Guardian

(18%) and the Mail (18%).1 The BBC in general has a challenge reaching younger audiences,

but the online website is widely used by this sector. The Daily Mail website is the only one of

the five which has a higher female readership. The Guardian is more read by higher income

groups (ABC1), the Mail is equally divided into ABC1 and C2DE, whereas the Sun has a higher

representation of C2DE. The BBC has a slightly higher white readership than minority ethnic

groups, as does the Mail. Younger people tend to use search engines and YouTube more than

older age groups.

The BBC and Sky News has a reasonably uniform spread across all political affiliations and

voting choices, although Sky News’ readership profile is slightly more right-leaning (Schulz, Levy,

and Nielsen, 2019). The Guardian is skewed towards left-leaning and liberal democrat choices,

and the Mail and Sun tend more towards right-leaning audiences (ibid.).

Although Mail Online is the online presence of the Daily Mail, a tabloid newspaper with a

right-leaning populist orientation, on the website there is often a broader range of coverage. Sky

News operates under UK broadcasting regulations which require it to be impartial and unbiased

in its news coverage, but its website, news.sky.com does not. BBC online also is not regulated by

Ofcom for impartiality and neutrality, whereas its radio and television programs are. BBC online

material follows BBC editorial guidelines on impartiality and lack of bias.

Three of the five UK websites chosen for this study are very widely used internationally. Ac-

cording to Majid (2021), the BBC website is the most visited globally (1.3bn in late 2020), but the

Guardian (350,000) and the Mail (370,000) websites also feature strongly. The Sky website does

not have a strong international reach as it targets a UK audience, and the Sun came in at around

130,000.

D.1.4 US

CNN was the most used news website in the USA in 2021, and the seventh most trusted brand

(N. Newman, 2021). It is generally regarded as left-leaning or liberal in the US context (CNN - Bias

and Credibility 2023).

1The second most popular source of news is the headline results of Google searches with 30% but this is ignored as
it is not a news site but a search platform.
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The New York Times’ online site was the third most used website in the USA in 2021, and

the brand was the second most trusted legacy print media after the Wall Street Journal (N. New-

man, 2021). For several years it has based its business strategy on building up its domestic and

international digital readers and subscriptions, and reducing its reliance on advertising. It is gen-

erally regarded as left-leaning or liberal in the US context (New York Times - Bias and Credibility

2023). It has fluctuated in terms of its resources dedicated to climate change, but since 2017 has

re-invigorated its coverage with a larger team and in-depth, often visual, reporting (Kristiansen,

Painter, and Shea, 2020).

The Washington Post’s online site was the seventh most used news website in 2021, and the

brand was the third most trusted legacy print media (N. Newman, 2021). It is seen as left-leaning

(Washington Post - Bias and Credibility 2023). In December 2021 the online site recorded 71.6 million

total digital unique visitors (WashPostPR, 2022).

NBC News began regular broadcasting in 1940, the first regularly-scheduled news program in

American television history. Industry analysts have rated it as highly accurate and politically close

to neutral (though slightly liberal) in its reporting (NBC News - Bias and Credibility 2023). According

to a survey of US adults in May 2021, NBC was the second most credible news source after ABC

with 54% of respondents believing the organisation to be very or somewhat credible (National

Tracking Poll 210530 2021). NBC/MSNBC news online is the sixth most used news website in the

US (N. Newman, 2021).

Fox News entered the market in 1990s and shortly became cable news’ prime-time ratings

leader and one of the most highly rated cable channels across all genres (Hoewe, Brownell, and

Wiemer, 2020). From inception, its business strategy was to provide a conservative perspective

that would stand in contrast to the mainstream media (ibid.). According to the 2021 Digital News

Report, 44% trusted Fox News (N. Newman, 2021). Just 15% of respondents found Fox News to

be very credible, whereas 28% said the opposite (National Tracking Poll 210530 2021). Fox News

was among the most divisive news sources when it came to perceptions of its credibility rating

and respondents’ political affiliation. For several years the channel, which is part of the Murdoch

stable, has regularly hosted climate sceptics and questioned mainstream climate science (Hoewe,

Brownell, and Wiemer, 2020).
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D.2 Examples of NGO messaging

As part of the media coding, we monitored the presence of quotes from international and national

NGOs in our sample of articles at the end of the COP. Based on these results, we chose the five

most quoted international NGOs: Greenpeace International, Action Aid, Oxfam International,

Climate Action Network (CAN), and the Global Strategic Communications Council (GSCC),2 and

examined their press releases or briefings at the end of the COP and/or quotes from their rep-

resentatives in the four areas we were most interested in (the 1.5C target, change in language,

finance to developing countries, and overall sentiment). We then assessed the content of these

press releases to ensure we captured the full range of discourses and sentiments. The following is

an illustrative list giving two relevant quotes from each of the five NGOs, taken from their press

releases or briefings:

Action Aid:3

• ‘The US government is poised to get what it wanted out of COP26: namely, no new obli-

gations on climate finance or loss & damage, two of the major priority areas for developing

countries’

• ‘[But] the United States framed this as India trying to block text on fossil fuels in the COP26

outcome. Knowing that many will not examine the claims critically, the United States is pub-

licly claiming credit for getting fossil fuel language into the text while painting developing

countries as the blockers’

Climate Action Network (CAN):4

• ‘COP26: Rich nations betray vulnerable people of the world’

• ‘The failure by rich countries like the US, the EU and the UK to support a funding facility

for loss and damage is a betrayal to the millions of people suffering from the climate crisis

in developing countries’

Greenpeace International:5

2Their sister organisation, the European Climate Foundation (ECF), was also included in the number of quotes by
GSCC.

3https://www.actionaidusa.org/news/fossil-fuels-in-the-cop-decision-text-why-the-u-s-not-\
india-is-the-problem/

4https://climatenetwork.org/2021/11/13/cop26-rich-nations-betray-vulnerable-people-of-the-world/
5https://www.greenpeace.org/international/press-release/50751/cop26-ends-in-glasgow-greenpeace-response/

https://www.actionaidusa.org/news/fossil-fuels-in-the-cop-decision-text-why-the-u-s-not-\india-is-the-problem/
https://www.actionaidusa.org/news/fossil-fuels-in-the-cop-decision-text-why-the-u-s-not-\india-is-the-problem/
https://climatenetwork.org/2021/11/13/cop26-rich-nations-betray-vulnerable-people-of-the-world/
https://www.greenpeace.org/international/press-release/50751/cop26-ends-in-glasgow-greenpeace-response/
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• ‘It’s meek, it’s weak and the 1.5C goal is only just alive, but a signal has been sent that the

era of coal is ending. And that matters.’

• ‘There was a recognition that vulnerable countries are suffering real loss and damage from

the climate crisis now, but what was promised was nothing close to what’s needed on the

ground.’

Global Strategic Communications Council (GSCC):6

• ‘COP26: China, India, EU, US undermine global fossil-fuel phase out pledge, as rich nations

refuse climate crisis support for poorest’

• ’But despite progress on future emissions reductions, COP26 failed those most impacted by

the climate crisis now. The EU and US refused to create a fund that the poorest countries

could draw on for crisis response - outraging small islands and many climate vulnerable

nations’

Oxfam International:7

• ‘It’s painful that diplomatic efforts have once more failed to meet the scale of this crisis’

• ‘Developing countries [. . . ] put forward a loss and damage finance facility to build back

in the aftermath of extreme weather events linked to climate change. Not only did rich

countries block this, all they would agree to is limited funding for technical assistance and

a “dialogue". This derisory outcome is tone deaf to the suffering of millions of people both

now and in the future.’

As can be seen, there was a broad range of responses from these representatives of the NGO

community to the four areas we focused on. It is worth stressing that firstly, few NGOs saw the

COP as an outright failure or an outright success; secondly, there was very little criticism of India

and China - some NGOs such as Action Aid blamed the USA instead, and others included the EU

and US in the blame for watering down the language of the final agreement (see also the Energy

and Climate Intelligence Unit);8 and thirdly, most of the overall NGO assessment of the COP was

in line with ‘some progress, but a long way to go’.

6Press briefing distributed to selected journalists, 13 November 2021.
7https://www.oxfam.org/en/press-releases/oxfams-verdict-cop26-outcome
8https://eciu.net/media/press-releases/2021/comment-close-of-cop26

https://www.oxfam.org/en/press-releases/oxfams-verdict-cop26-outcome
https://eciu.net/media/press-releases/2021/comment-close-of-cop26
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D.3 Examples of accounts of each type

TABLE D.1: Account type listed with examples of accounts in Facebook and Insta-
gram samples

Account Type Example Accounts
Activist Greta Thunberg, Chris Packham, Al Gore
Celebrity Emma Watson, Thich Nhat Hanh, Jack Harries
eNGO Greenpeace International, Greenpeace Philippines, Greenpeace UK
NGO World Economic Forum, UNICEF, Amnesty International
IGO UN, UN Climate Change, COP 26
Government European Commission, USAID Bangladesh, Fijian Government
Mainstream news CNN, CBS News, ITV News
Business news Financial Review, Marketing Motivation, Bloomberg
Other News Rappler, Firstpost, Reuters
Other media Mother Jones, The Varistarian, Vogue
Environmental nonprofit The Climate Council, Scottish Wildcat Haven, Climate Live
Other nonprofit Hisaar Foundation, Coalition of Concerned Manufacturers & Businesses of Canada, WWF UK
Political - left leaning Jeremy Corbyn, Australian Young Greens, Sarah Hanson-Young
Political - central End London Rule
Political - right leaning Boris Johnson, Craig R. Brittain, Bhupender Yadav BJP
Community - Right The Reclaim Party, Get Britain Out, Tony Abbott’s Support Page
Community - Left The People for Bernie Sanders, Open Britain, United States of Dystopia
Journalist Spencer Fernando, Owen Jones, Kate Quilton
Artist Richard Bowler Wildlife Photography, Mir Suhail, Fabio Magnasciutti
Science IFL Science, World Meteorological Organisation, European Space Agency
Individual Ben Crump
Business Oatly, Nando’s UK & Ireland, Himalayan Rocket Stove
Other Studyholic
Labor union Australian Unions, Landworkers’ Alliance
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D.4 Example posts for each codebook categories from the social media

dataset

Coal - reference to language of deal being weakened without specific blame: ‘I got back from COP

last Friday and wrote an op ed for the Express on the way home. The directors cut is below. They took

this pic while we were there. Overall I thought the outcome good - the new annual focus on 1.5 degrees

and everyone’s plans to hit it, is a real ratcheting up of focus. And of course the ending of coal, even if it

morphed into “phasing down" instead of “out" - it’s a real historical achievement. Which is quite mad I feel

as I write this. We know, the whole world knows, we have to end coal - and end fossil fuels. But this is the

first COP in which it’s been possible to include some words in that direction.’ (Dale Vince)

Coal - reference to language of deal being weakened specifically by China and India: ‘However,

in supporting the final outcome, Fiji also expressed disappointment in a last minute effort by China and

India to water down language on the use of coal power — a major driver of emissions. The AG called out

the hypocrisy of denying the call for the Glasgow loss and damage financing facility, citing its proposal over

a week ago as last minute, while on the other hand allowing edits to fundamental text in the final moments

of the COP.’ (Fijian Government)

Coal - reference to language of deal being weakened by China, India, US, and/or EU: ‘What has

been agreed at #COP26 ? - More than 100 world leaders promised to end and reverse deforestation by 2030,

including Brazil, home to the Amazon rainforest. - The US and the EU announced a global partnership to

cut emissions of the greenhouse gas methane by 2030 - reducing methane in the atmosphere is seen as one of

the best ways to quickly reduce global warming. The big emitters China, Russia and India haven’t joined. -

More than 40 countries committed to move away from coal - but the world’s biggest users like China, India

and the US did not sign up.’ (Angry Earth)

Emissions deal - praise: ‘The Glasgow Climate Pact has been confirmed and #COP26 is officially

completed. The pact calls for more ambitious climate commitments from countries to meet the 1.5C goal; the

phase out of fossil fuel subsidies for the first time; a phase down of coal (would have been “phase out" as well,

but for the last-minute intervention of some coal-heavy countries); and increased support for low-income

countries coping with climate impacts.’ (Katharine Hayhoe)

Emissions deal - criticism: ‘While I welcome any progress, this agreement simply doesn’t meet the

scale of the challenge. Countries on the frontline of the climate crisis deserve to have the urgent issue of loss

and damage addressed and there is much still to be done to keep the hope of 1.5C alive. We need coal to be

phased out – not phased down. So, as leaders return home from COP26, it is vital those nations who have
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it in their power to help reverse our planet’s decline join those of us committed to doing so to give our world

its best chance of survival.’ (Sadiq Khan)

Financial deal - praise: #COP26 is a step in the right direction. Limiting global warming to 1.5

degress Celsius remains within reach, but the work is far from done. After two weeks of negotiations at

COP26, over 190 countries reached a consensus. We have made progress on the three objectives we set

at the start of COP26: 1) Keeping within reach the global warming limit of 1.5 degrees, 2) Reaching the

target of $100 billion per year of climate finance to support developing and vulnerable countries, and 3)

Agreeing on the Paris rulebook. There is still hard work ahead. We need to work further that next year’s

climate conference in Egypt puts us firmly on track for 1.5 degrees. And everyone must take responsibility.

#EUatCOP26 #EUGreenDeal’ (European Commission)

Financial deal - criticism: ‘Final #COP26 text leaves 1.5 degrees on life support & fails the Global

South $100bn still not delivered, no $$ mechanism for #LossAndDamage. Global leaders have failed. But it

doesn’t end here- we’ll mobilise like never before to put #ClimateJustice at heart of future process’ (Caroline

Lucas)
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D.5 Distribution of topics across account types for Facebook and Insta-

gram samples

FIGURE D.1: Topics discussed by account type in Facebook sample. χ2 (df = 182, n
= 340) = 260.14, p =.0016, Cramer’s V = .243, p = .000)
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FIGURE D.2: Topics discussed by account type in Instagram sample. χ2 (df = 182, n
= 422) = 412.01, p = .000, Cramer’s V = .274, p = .000)

D.6 Boxplots for each comparative analysis

FIGURE D.3: Sentiment distributions across account types, aggregated over plat-
forms. DF = 8, N = 226, F = 5.63, p = .000. Excludes: Artist, political right-leaning,
other organisations, IGO, government. Legend for abbreviated account types: polL
= political - left, envorg = environmental organisation, news-msm = news - main-

stream media, misc = miscellaneous, news = other news.
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FIGURE D.4: Sentiment distributions across account types, Facebook sample. DF
= 4, N = 88, F = 3.81, p = .004. Excludes: Artist, political right-leaning, other
organisations, IGO, government, business news, celebrity, environmental organisa-
tion. Legend for abbreviated account types: polL = political - left, news-msm = news

- mainstream media, misc = miscellaneous, news = other news.

FIGURE D.5: Sentiment distributions across account types, Instagram sample. DF =
6, N = 123, F = 4.21, p = .001. Excludes: Artist, political right-leaning, other organ-
isations, IGO, government, other media, miscellaneous. Legend for abbreviated ac-
count types: envorg = environmental organisation, news-msm = news - mainstream

media, misc = miscellaneous, news = other news, polL = political - left.
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FIGURE D.6: Sentiment distributions across topics, aggregated over platforms, with
finance, leader, and emissions categories collapsed. DF = 8, N = 526, F = 12.06, p =
.000. Excludes: Name drop, coal (all). Legend for abbreviated topics: coal-any = any
mention of the coal deal being weakened, coal_indchina = specific targeting of India

and China as responsible for weakening the coal deal.

FIGURE D.7: Sentiment distributions across topics, aggregated over platforms, with
finance, leader, and emissions not collapsed. DF = 11, N = 513, F = 113.83, p = .000.
Excludes: Name drop, coal (all), update. Legend for abbreviated topics: lead_neg
= negative sentiment about world leaders, em_neg = negative sentiment about the
emissions deal, em_pos = positive sentiment about emissions deal, lead_pos = pos-
itive sentiment about world leaders, coal-any = any mention of the coal deal being
weakened, fin_neg = negative sentiment about the financial deal, lead_neut = neutral
sentiment about world leaders, coal_indchina = specific targeting of India and China
as responsible for weakening the coal deal, fin_success = positive sentiment about

financial deal.
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FIGURE D.8: Sentiment distributions across topics, Facebook sample, with finance,
leader, and emissions categories collapsed. DF = 6, N = 190, F = 7.32, p = .000.
Excludes: Name drop, coal (all), update, youth activism. Legend for abbreviated
topics: coal-any = any mention of the coal deal being weakened, coal_indchina =

specific targeting of India and China as responsible for weakening the coal deal.

FIGURE D.9: Sentiment distributions across topics, Facebook sample, with finance,
leader, and emissions categories not collapsed. DF = 8, N = 181, F = 45.40, p = .000.
Excludes: Name drop, update, coal (all), neutral mentions of world leaders, praise
of financial deal, youth activism. Legend for abbreviated topics: lead_neg = negative
sentiment about world leaders, em_neg = negative sentiment about the emissions
deal, em_pos = positive sentiment about emissions deal, lead_pos = positive senti-
ment about world leaders, coal-any = any mention of the coal deal being weakened,
fin_neg = negative sentiment about the financial deal, coal_indchina = specific target-

ing of India and China as responsible for weakening the coal deal.
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FIGURE D.10: Sentiment distributions across topics, Instagram sample, with finance,
leader, and emissions categories collapsed. DF = 7, N = 317, F = 6.95, p = .000.
Excludes: Name drop, coal (all), update. Legend for abbreviated topics: coal-any =
any mention of the coal deal being weakened, coal_indchina = specific targeting of

India and China as responsible for weakening the coal deal.

FIGURE D.11: Sentiment distributions across topics, Instagram sample, with finance,
leader, and emissions categories not collapsed. DF = 10, N = 308, F = 94.53, p =
.000. Excludes: Name drop, update, coal (all), neutral mentions of world leaders.
Legend for abbreviated topics: lead_neg = negative sentiment about world leaders,
em_neg = negative sentiment about the emissions deal, em_pos = positive sentiment
about emissions deal, lead_pos = positive sentiment about world leaders, coal-any =
any mention of the coal deal being weakened, fin_neg = negative sentiment about
the financial deal, lead_neut = neutral sentiment about world leaders, coal_indchina
= specific targeting of India and China as responsible for weakening the coal deal,

fin_success = positive sentiment about financial deal.
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FIGURE D.12: Log interactions across types, aggregated over platforms. DF = 11,
N = 431, F = 4.77, p = .000. Excludes: Political right-leaning, IGO, environmental
organisations, artists, business news, government. Legend for abbreviated account
types: news = other news, polL = political - left, envorg = environmental organisa-
tion, news-msm = news mainstream media, misc = miscellaneous, otherorg = other

organisation.

FIGURE D.13: Log interactions across types, Facebook sample. DF = 7, N = 201, F =
2.98, p = .005. Excludes: Political right-leaning, IGO, environmental organisations,
artists, business news, government. Legend for abbreviated account types: news
= other news, polL = political - left, news-msm = news mainstream media, misc =

miscellaneous, otherorg = other organisation.
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FIGURE D.14: Log interactions across types, Instagram sample. DF = 9, N = 198,
F = 5.07, p = .000. Excludes: Political right-leaning, IGO, other organisations, gov-
ernment. Legend for abbreviated account types: news = other news, polL = political
- left, envorg = environmental organisation, news-msm = news mainstream media,

misc = miscellaneous, otherorg = other organisation.

FIGURE D.15: Log interactions across topics, aggregated over platforms, with fi-
nance, leader, and emissions categories collapsed. DF = 9, N = 756, F = 1.65, p =
.098. Excludes: Coal (all). Legend for abbreivated topics: coal-any = any mention of
the coal deal being weakened, coal_indchina = specific targeting of India and China

as responsible for weakening the coal deal.
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FIGURE D.16: Log interactions across topics, aggregated over platforms, with fi-
nance, leader, and emissions categories not collapsed. DF = 13, N = 756, F = 1.71,
p = .055. Excludes: Coal (all). Legend for abbreviated topics: lead_neg = negative
sentiment about world leaders, em_neg = negative sentiment about the emissions
deal, em_pos = positive sentiment about emissions deal, lead_pos = positive senti-
ment about world leaders, coal-any = any mention of the coal deal being weakened,
fin_neg = negative sentiment about the financial deal, lead_neut = neutral sentiment
about world leaders, coal_indchina = specific targeting of India and China as respon-
sible for weakening the coal deal, fin_success = positive sentiment about financial

deal.

FIGURE D.17: Log interactions across topics, Facebook sample, with finance, leader,
and emissions categories collapsed. DF = 9, N = 338, F = 2.41, p = .011. Excludes:
Coal (all). Legend for abbreviated topics: coal-any = any mention of the coal deal
being weakened, coal_indchina = specific targeting of India and China as responsible

for weakening the coal deal.
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FIGURE D.18: Log interactions across topics, Facebook sample, with finance, leader,
and emissions categories not collapsed. DF = 10, N = 307, F = 2.53, p = .0061. Ex-
cludes: Neutral mentions of world leaders, praise of financial deal, criticism of finan-
cial deal. Legend for abbreviated topics: lead_neg = negative sentiment about world
leaders, em_neg = negative sentiment about the emissions deal, em_pos = positive
sentiment about emissions deal, lead_pos = positive sentiment about world leaders,
coal-any = any mention of the coal deal being weakened, coal_indchina = specific tar-

geting of India and China as responsible for weakening the coal deal.

FIGURE D.19: Log interactions across topics, Instagram sample, with finance, leader,
emissions categories collapsed. DF = 9, N = 418, F = 2.08, p = .03. Excludes: coal
(any). Legend for abbreviated topics: lead_neg = negative sentiment about world
leaders, lead_pos = positive sentiment about world leaders, coal-any = any mention
of the coal deal being weakened, coal_indchina = specific targeting of India and China

as responsible for weakening the coal deal.
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FIGURE D.20: Log interactions across topics, Instagram sample, with finance, leader,
and emissions categories not collapsed. DF = 11, N = 392, F = 1.86, p = .04. Ex-
cludes: Neutral mentions of world leaders, coal (any). Legend for abbreviated top-
ics: lead_neg = negative sentiment about world leaders, textitem_neg = negative
sentiment about the emissions deal, em_pos = positive sentiment about emissions
deal, lead_pos = positive sentiment about world leaders, coal-any = any mention of
the coal deal being weakened, coal_indchina = specific targeting of India and China

as responsible for weakening the coal deal.

FIGURE D.21: Log interactions across sentiment levels, aggregated over platforms.
DF =5, N = 431, F = 1.34, p = .25.
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FIGURE D.22: Log interactions across sentiment levels, Facebook sample. DF =5, N
= 220, F = 2.21, p = .054.

FIGURE D.23: Log interactions across sentiment levels, Instagram sample. DF = 5,
N = 211, F = .99, p = .43.
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