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Abstract

Climate change is an environmental, social, cultural, and political phenomenon and has
become one of the most important challenges in the twenty-first century (Hulme, 2009).
The greatest divergence about climate change lies in the multitude and contrasting

messages we receive and the different ways we interpret them (Hulme, 2009).

Previous research focused primarily on the discourse of environmental politics in general
and climate change in particular, in order to identify underlying ideologies (Halliday,
1990; Hajer, 2002; Hajer & Versteeg, 2005). However, to the best of my knowledge,
these studies have not investigated into linguistic variations in environmental discourses
or their influence on the emergence of new words. Recently, a growing number of
researchers has analyzed climate change in social-networking-based communications,
focusing on linguistic variations and lexical creativity in environmental discourses (Jang
& Hart, 2015; Kirilenko & Stepchenkova, 2014; Kirilenko et al., 2015; Koteyko &
Atanasova, 2016; Veltri & Atanasova, 2015). Nevertheless, most studies are synchronic
or have a local focus. Therefore, since climate change is a global discussion that evolves
through time, a comparative, long-term study, involving different types of stakeholders

from the U.S.A. and Europe, would be of great interest for the field.

In light of this, the objective of this research is to examine how stakeholders directly act
through their language using the social network Twitter, from 2015 to 2020. The main
focus is on language variation and lexical innovations which reflect environmental,
cultural, and political changes in English usage considered as a universal language for a

global problem.



In the present work, three research questions are addressed and five hypotheses are tested
to analyze to what extent language varies among the different users, i.e., social
movements, activists, politicians, NGOs, news sites and institutional organizations.
Particularly, tweets and specific metadata are compiled into a corpus of Twitter data used
for comparative analysis. Indeed, this research follows a corpus-based approach with
mixed methods. A quantitative approach to corpus linguistics is used to determine the
frequency of terms, identify new lexical items and collocates, and to find differences
between time, place, and people. A qualitative approach is adopted for the manual
annotation of polarity of new items, and to carry out discourse analysis and a framing

approach.

The study highlights the pivotal role played by climate change communication, framing,
discourse, and language in conveying messages and constructing meanings, just as much
as the use of the social media Twitter can contribute to the strengthening of voices,
actions, and scope. Specifically, the results show how climate change is depicted and
discussed by the different stakeholders over time in the European Union and the United
States. Social movements are the leading authors, along with climate activists. Through
the analysis of their discourse and lexical innovations, their communicative function is
mainly aimed to inform, educate, and mobilize their audience. In addition, climate strikes,
protests, and participation in summits and conferences during this time period reflect the
primary frames these authors used, such as call to action, civil society protest, and
attribution of blame. The news sites analyzed in this study emphasize facts, scientific
evidence, and disaster and catastrophe issue-specific frames to shed light on risks,
encourage action, and address responsibility. Furthermore, NGOs also deal with the same
issue from a variety of perspectives, promoting healthier, environmentally friendly

behaviors and providing unbiased information about disasters and risks. While promoting



a dominant economic discourse, European politicians engage continuously with
environmental issues. On the contrary, political campaigns and periodic disagreements
tend to polarize and politicize U.S. climate discourse over the years. Finally,
organizations confirm a close connection with political orientations, especially in the

United States.

Lastly, this work includes pedagogical implications for English for Specific Purposes
courses. The section highlights how the use of authentic material, such as messages
retrieved from social media platforms, may further motivate learners with different levels
of language proficiency to deal with specific topics using concrete language samples.
Hence, analyzing linguistic and discursive aspects of climate-related matters, through
interdisciplinary approaches, could contribute to increasing learners’ awareness regarding

crucial topics such as climate change, climate justice, and sustainable development.

Xi



Chapter One

Introduction

1.1 Motivational background to the study

The motivation underlying the present research is twofold: (1) it emerges from an ongoing
interest in the climate change issue due to its paramount importance in all domains, and,
most particularly, (2) it arises from the increasing ability of digital natives to come
together and fight against a global threat through technology, and thanks to a common
language, English. As a matter of fact, climate change has become one of the most
important challenges in the twenty-first century; it is an environmental, social, cultural,
and political phenomenon which has caused a bitter controversy among political leaders,
scientists, media, and general public (Hulme, 2009). Additionally, along with the digital
transformation, the current platform society we live in allows citizens all over the world
to access information directly from the source, making it a widespread topic. Indeed,
through time, particularly since the 1980s, this issue has become present in several
contexts and one of the most covered topics by mass media, thus influencing personal,

local, and global action to address climate change.

To date, in literature the focus has been to establish to what extent science and policy
affect media reporting and, subsequently public understanding, and also how journalism
and public opinion shape climate science and policy decisions and activities. A number
of research primarily focused on the discourse of environmental politics in general and
climate change in particular (Hajer, 2002; Hajer & Versteeg, 2005). Ecolinguists have

used critical discourse analysis, framing theories, and cognitive linguistics to identify



underlying ideologies (Adamson, 2016; Ereaut & Segnit, 2006; Halliday, 1990; Hajer et
al., 2015; Schafer, 2012; Schlosberg & Collins 2014). However, linguistic variations in
environmental discourses or their influence on the emergence of new words have not been
investigated in-depth. Moreover, a great deal of research has focused on media coverage
(Bevitori, 2012; Bevitori & Johnson, 2022; Boykoff & Boykoff, 2004; Carvalho &
Burgess, 2005; Carvalho, 2010; Kirilenko & Stepchenkova, 2012; Hase et al., 2021,
Painter et al., 2018). Nevertheless, media coverage reports messages which might be
affected by authors’ interpretation and ideological orientations, while nowadays everyone
has the tools to directly participate in the climate change debate. In fact, social media
platforms have promoted political engagement, especially of younger generations,
offering the opportunity to act and voice political views. Also, global environmental
movements have developed a unique sense of connectedness especially through social
media, while raising awareness and increasing active participation and involvement
(Geiger & Swim, 2016). Consequently, global climate strikes and protests are a result of
the interaction and strength achievable through social networks on a global scale

(Boulianne et al., 2020).

Currently, some studies have analyzed climate change in social-networking-based
communications, investigating into language variations and environmental discourses.
However, most scholarship on these topics deal with relatively short timeframes, based
on random messages and from anonymous users, and, mostly linked to results from two
keywords, “climate change” and “global warming” (Jang & Hart, 2015; Veltri &
Atanasova, 2015) or to specific hashtags (Kirilenko & Stepchenkova, 2014), with
reference to main events (Abbar et al., 2016; Bruns & Burgess, 2011; Kirilenko et al.,
2015; Pearce et al., 2014; Bennett & Segerberg, 2012), mostly based on framing theories

and sentiment analysis.



Therefore, since climate change is a global discussion which evolves through time, a
comparative, long-term study, involving as many specific users as meaning-makers from
the U.S. and Europe in a wide timespan, would be of great interest for the field, with the
attempt to fill the gap in the literature. As a matter of fact, this contribution is instrumental
in the examination of how stakeholders directly act through their language, using a social

networking service (Twitter) in a six-year time, from 2015 to 2020.

1.2 Personal motivation behind the study

As mentioned above, climate change has become a shared problem which affects people’s
everyday life. It cannot be merely confined to academic research fields as it involves
every human being on the planet. As such, I strongly believe this issue must be explored
and discussed to the greatest extent starting from education. My experience as an English
language teacher and instructor has offered me the opportunity to integrate and deal with
this topic in higher education. In fact, during the years | have taught English for Specific
Purposes (ESP) courses at the University of Calabria, and regardless of students’ degree
course, the environment and climate change have always been important topics covered
in various syllabi. These were particularly covered during the Business English, Statistics,
and Cooperation and Development courses that | held. Students have always shown
strong empathy towards this issue, questioning themselves on how to build their career
and become professionals seeking for climate-friendly solutions and an environmentally
friendly lifestyle, without harming the environment. In the last few years, students have
also become more engaged in tackling climate change following the rise of youth

environmental movements, such as Fridays for Future.



Initially, the intent of this research was to examine the messages posted by young
environmental activists and politicians on the social networking service Twitter by means
of discourse analysis. The objective was to identify the main differences and similarities
in language use through the analysis of word frequency and main collocates in the
coverage of climate change among users, and how language itself has developed over

time.

Gradually, as the research developed, | became increasingly more interested in how
specific stakeholders have come to shape and affect the way scientific facts are reported,
and how policy discourse related to climate change is presented. In light of the fact that
technology, cultural perceptions, and political settings, including knowledge frames,
reflect the human capacity to perceive, construct, and reconstruct reality, the main
objective of this research broadly endorsed the search for new lexical items and linguistic
variation among activists, social movements, politicians, NGOs, news sites and
organizations. As a matter of fact, the need to give birth to or renew linguistic forms calls
for the existence of a mutual understanding among language participants in relation to
time, place, and socio-cultural contexts (Muhlhdusler, 2003). As this study places
emphasis on the content being communicated and the contexts that shape the language,
the creation of a corpus, i.e., a collection of texts, is necessary and crucial to conduct a
complex analysis focusing on word frequency and collocations. Therefore, the corpus is
compiled from Twitter data, which are particularly useful for the information related to
the geographical location and time of publication of a tweet. The investigation of the
content of tweets, along with additional metadata of their spatial and temporal distribution
(Kirilenko & Stepchenkova, 2014), through corpus tools and statistical analyses, provide
the possibility to monitor language evolution throughout time and space within the field

of climate change, and analyze how language varies among the different users. In



addition, by virtue of discourse analysis and framing theory, this study will highlight
differences and similarities among the U.S. and EU considering political and social

factors.

1.3 Research focus and outline of the study

To achieve the aims discussed above, and to explore the central research issue of how
language has evolved with reference to climate change, this research will investigate the
following questions which are primarily oriented to language variation related to climate

change on Twitter:
RQL1. To what extent does language change according to the different users?

H1. Collocations related to climate change are more typical in NGOs,

social movements, and activists.

H2. Lexical creativity related to climate change is more frequent among

social movements, NGOs, and activists.
RQ2. To what extent does language vary from 2015 to 2020?

H3. The number of messages about climate increases throughout time

among all author types.
H4. New lexical items have a stronger negative meaning throughout time.

RQ3. Are there any differences in terms of language use between the United

States and the European Union?

H5. The European Union has had a more stable and coherent concern

about climate change throughout time, compared to the United States.



This dissertation provides insight into a long-term study based on the investigation into
language variation and lexical innovations which reflect environmental, cultural, and

political changes in English usage considered as a global language for a shared problem.

The study here presented includes the following chapters. Chapter 2, Review of the
Literature, outlines core issues such as the development of the ecological perspective
added along with the study of language, a brief history of climate change coverage in the
media and in the social networking service Twitter, Corpus Linguistics studies, the
theoretical background of Discourse Analysis and Framing Theory, Language Variation

and Neology, and Social Network Analysis.

Chapter 3, Methodology and Data Description, presents the collected data, outlines the

creation of the corpus and explains the methodology used in order to analyze the data.

Chapter 4, Results and Discussion, provides a detailed analysis of the corpus data and
metadata. In particular, three functions from Corpus Linguistics are employed to analyze
data: collocations, word-sketches and keywords using the online Sketch Engine software.
Discourse Analysis and Framing Theory are used to determine how climate issues are
represented with reference to differences and similarities among the U.S. and the EU
taking into account political and social factors, as well. Further to this, findings and

conclusions are extensively discussed in this chapter.

The final chapter provides a summary of this work and entails limitations to the study and
directions for future research. Lastly, the chapter also includes a section on potential
pedagogical implications proposing teaching approaches and learning strategies. These
latter may provide different insights into the process of examining climate-related topics
and raising students’ awareness of crucial topics such as climate change, climate justice,

and sustainable development in the classroom.






Chapter Two

Review of the Literature

2.1 Introduction

The way we communicate, harness the Earth’s energy, move around, shelter ourselves,
and eat are so basic to the organization of economic and social life that we often take
them for granted until a fundamental disruption in the way we think of them and use
them forces a revolution in our social orientation and the way we perceive the world
around us. The transformation in the way we live our lives in a digitally enhanced
ecological society is already proving to be very different than our forebears’ way of life
in a mechanized fossil fuel civilization.

(Jeremy Rifkin, The Green New Deal, 2019, p. 99)

The issue of global climate change, as influenced by anthropogenic processes, has
become an increasingly prominent social problem. As a common global emergency, since
the 1990s a lot of attention has been paid to language use related to ecology. Hence, a
new research field was born with the name of ecolinguistics which focuses on language
use in relation to social and environmental contexts (Halliday, 1990; Haugen, 1972; Jung,

2001; Mihlhéusler, 2003).
According to the International Ecolinguistics Association:

ecolinguistics explores the role of language in the life-sustaining interactions of
humans, other species, and the physical environment. The first aim is to develop
linguistic theories which see humans not only as part of society, but also as part of the
larger ecosystems that life depends on. The second aim is to show how linguistics can
be used to address key ecological issues, from climate change and biodiversity loss to

environmental justice?.

1 https://www.ecolinguistics-association.org/



Historically, an ecological perspective added to the study of language is associated with
the work of Einar Haugen, which first appeared in 1972, who defined language ecology
as “the study of interactions between any given language and its environment” (Haugen,
2001, p. 57). Haugen highlighted the existence of language in relation to its users taking
distance from his contemporary linguists whom he described as “too eager to get on with

the phonology, grammar, and lexicon”. He argued that:

the true environment of a language is the society that uses it as one of its codes.
Language exists only in the minds of its users, and it only functions in relating these
users to one another and to nature, i.e., their social and natural environment [...] The
ecology of a language is determined primarily by those who learn it, use it, and transmit

it to others (Haugen, 2001, p. 57).

In particular, the ten ‘ecological’ questions referred to “any given language” he posed at
the end of his article provide fruitful insights from a linguistic and sociolinguistic point
of view for studying ecolinguistics. Accordingly, some of his questions can be considered
as the backbone of the research questions of this study, such as (2) Who are its users?, in
terms of location and grouping; (3) What are its domains of use?; (7) To what degree has
its written form been standardized, i.e., unified and codified?, specifically, I am interested
in investigating whether there are linguistic variations and lexical innovations; (8) What
kind of institutional support has it won, either in government, education or private
organizations, either to regulate its form or propagate it?, for instance, as regards the
topic of climate change, | will analyze how often the selected users deal with it and how
they talk about it; (9) What are the attitudes of its users towards the language, in terms
of intimacy and status, leading to personal identification?, in particular, I will attempt to

study the attitudes and the discourse behind words of the users involved.



Further to this, along with Einar Haugen, it is believed that ecolinguistics as an emerging
discipline started with a speech, “New ways of meaning”, delivered by Michael Halliday
at the 1990 World Conference of Applied Linguistics in Greece, where he shed light on
the relation between language and environment (Fill & Mduhlhausler, 2001; LeVasseur,
2015). According to Halliday, there is a strong connection between language use and
environmental crisis, and ecolinguistics can raise ecological awareness. In his speech, he
argues that language, including semantics, evolves within its environment, thus “language
does not passively reflect reality; language actively creates reality” (Halliday, 2001, p.
179). Thanks to language we are able to “transform our perceptions into meanings” and
language is also “a principle of social action” (Halliday, p. 179). As a result, through
language it is possible to mold our consciousness, create social relationships and construe
reality. Therefore, he argues how the use of language makes humans responsible for
ecological degradation providing examples such as economic growth, which has per se a
positive meaning considering how we have been used to conceptualizing this term, albeit
it has a strongly negative effect on the ecosystem. For these reasons, Halliday is
considered the pioneer of eco-critical discourse analysis, the one who emphasized that
the role of linguists is to unveil the ideologies behind the semantic construction of

meanings.

As summarized by LeVasseur (2015), the “Haugenian tradition” of ecolinguistics
includes language as part of a bigger environment, where language mutually interacts and
shapes ecological systems, society, and the mind of the speaker. On the other hand, the
“Hallidayan tradition” is based on a functional approach to language founded upon
linguistic anthropocentrism where human beings are considered responsible for
ecological devastation. | will attempt to carry out a study which considers both

approaches in order to identify a broader picture of the relationship between the social
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actors and language variation across space and time. The intersection of these two
variables will enable me to analyze the stakeholders’ language use, lexical creativity, and
discourses behind the messages posted on Twitter in relation to their social and political
context. In fact, the social media platform Twitter is the data provider for this research.
Indeed, sociolinguistic studies related to climate change based on data retrieved on social
media platforms have increased over the past two decades, and Twitter is the most
harnessed one, followed by Facebook and Instagram (Sun et al., 2021). Nevertheless,
research on climate change effects from a sociolinguistic perspective has already a long
history, and legacy media have started contributing to climate change coverage since the
first half of the 20" century. In the next section | will provide a brief recapitulation of

media coverage and the shift of the most salient features emerged over the years.

2.2 Contextual Background

2.2.1 Overview of climate change main events

The climate change debate started gaining attention through time and specific events. In
particular, in 1985, the first major international conference on the greenhouse effect at
Villach, Austria?, took place shedding light on the negative effects of greenhouse gases
and the rise of global temperatures in the current century. The Villach conference helped
to raise awareness about the issue of climate change and paved the way for future
international efforts to address the problem, including the establishment of the
Intergovernmental Panel on Climate Change (IPCC) in 1988 to assess and report on

scientific findings of climate change and its potential impacts.

2 https://library.wmo.int/index.php?lvi=notice_display&id=6321#.ZFFFG3ZBw2w

11



Another important fact that raised attention refers to the testimony to the U.S. Congress
in 1988 of scientists, including NASA scientist James Hansen, who underlined the
contribution of human activities to higher temperatures because of the burning of fossil
fuels. Moreover, in 1992, the Rio de Janeiro Earth Summit, also known as the United
Nations Conference on Environment and Development (UNCED), was held in Rio de
Janeiro, Brazil®. The conference was attended by representatives from 178 countries and
was the largest gathering of world leaders until then. The Earth Summit aimed to address
global environmental issues, such as climate change, biodiversity loss, deforestation, and
pollution. The conference led to the adoption of (1) the United Nations Framework
Convention on Climate Change (UNFCCC), which provided a framework for
international cooperation on climate change, (2) the Convention on Biological Diversity
(CBD), and (3) Agenda 21, a plan for sustainable development as a key goal for global
environmental policy. The Earth Summit also highlighted the importance of involving

civil society and stakeholders in environmental decision-making processes.

Further to this, the Kyoto Protocol was an international treaty adopted in 1997 under the
United Nations Framework Convention on Climate Change (UNFCCC)* The treaty
aimed to address global warming by setting binding targets for the reduction of
greenhouse gas emissions with more significant reductions required from developed
countries, such as the United States and Europe. However, some developed countries,

such as the United States, did not ratify the treaty.

Thenceforth, the above-mentioned events laid the groundwork for future international
climate agreements. Overall, 2015 was a critical year for climate change and the adoption

of the Paris Agreement in 2015 was a significant milestone in global efforts to address

3 https://www.un.org/en/conferences/environment/rio1992
4 https://unfccc.int/kyoto_protocol
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climate change. Indeed, the UNFCCC Conference of the Parties (COP21) took place in
Paris from November 30 to December 12, 2015°. The conference was attended by
representatives from 195 countries, and it was the first universal agreement to address the
issue and set out a framework for countries to work together to reduce greenhouse gas
emissions and adapt to the impacts of climate change. Countries are required to submit
updated emissions reduction targets every five years, starting in 2020, and to report on
their progress in implementing their targets and adapting to the impacts of climate change.
The agreement entered into force on November 4, 2016, after it was ratified by 55

countries that together accounted for at least 55% of global greenhouse gas emissions.

Since the adoption of the Paris Agreement, there has been progress in terms of setting
emissions reduction targets, implementing the agreement, and raising awareness of the
urgent need to address climate change. For instance, the European Union has committed
to reducing its greenhouse gas emissions by at least 55% by 2030. The United States has
had a complex relationship with the Paris Agreement on climate change. In 2015, the U.S.
played a key role in negotiating the agreement, and President Obama signed it on behalf
of his nation. However, in 2017, President Trump announced that the U.S. would
withdraw from the agreement, explaining that it was unfair to American workers and
businesses. In 2020, during the presidential election, Joe Biden campaigned on a platform
that included rejoining the Paris Agreement. Nevertheless, Wendler (2022, p. 9) defines
European policy development as “stable and progressive” compared to the “fragmented
and contested” one in the U.S. Indeed, since all Parties are subject to the Paris Agreement
in the same manner, and they establish their contribution or target, it can be stated the EU
is moving forward to pursue its goals. Delbeke et al. (2019) suggest the EU is prepared

to leverage its extensive efforts in international cooperation and financial support for the

S https://unfccc.int/process-and-meetings/the-paris-agreement
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implementation of the Paris Agreement both with emerging economies and developing
countries. Moreover, according to a predictive model of greenhouse gas emission based
on economic and energy sector development at the national level, Liu et al. (2017), argue
the U.S. would need a major acceleration of the clean energy process to achieve its goals,

while the EU is more likely to reach its targets.

In light of the above, social movements and climate activists have emerged in response
to the growing scientific consensus on the risks posed by climate change, as well as the
perceived lack of action by governments and corporations to address the issue. Many
climate activist movements are led by young people who are concerned about the impact
of climate change on their future. The youth-led movement gained significant attention
in 2019, when millions of young people around the world participated in the Global
Climate Strike, calling for urgent action on climate change (Boulianne et al., 2020).
Although social movements are often organized at the local level, social media platforms
and other online tools have been critical in connecting and mobilizing these movements

that are working towards a common goal (Anderson & Huntington, 2017).

Despite these efforts, the COVID-19 pandemic has also had a significant impact on efforts
to address climate change, such as economic slowdown, which led to a significant
reduction in greenhouse gas emissions in 2020, but also to a reduction in investments in
renewable energy, which could have long-term implications for the transition to a low-
carbon economy (Maniatis et al., 2021). Moreover, climate action was postponed, as
many countries shifted their focus to addressing the immediate health and economic
impacts of the crisis. On the other hand, the pandemic also provided opportunities for a
green recovery and for countries to invest in renewable energy and other low-carbon
technologies that could help them to meet their COP21 targets. Similarly, while COVID-

19 posed significant challenges for climate change activism (Loureiro & All6, 2021), it
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also presented opportunities for innovation and creativity in mobilizing and engaging
people in the fight against climate change. The pandemic highlighted the
interconnectedness of global challenges and the need for collective action to address
them, especially thanks to social media platforms. Indeed, climate activists found new
ways to mobilize and raise awareness of the issue during the pandemic through virtual
protests and online events, including digital strikes, social media campaigns, and
webinars. In these circumstances, some activists highlighted the relationship between
climate change and other social issues, such as climate justice, economic inequality, and
public health, and advocated for solutions that address these issues holistically (Pleyers,
2020). Thus, the time frame 2015 — 2020 may be considered as a representative timespan
to better understand social and political dynamics which depict the current picture of the

climate crisis.

2.2.2 Climate change coverage

Climate science and mass media first started climate change coverage in the 1930s, while
media coverage involving human contribution appeared more directly in the 1950s. Since
the 1980s, climate change has become a noteworthy topic of the news media, which
reflects the agenda setting-theory. Indeed, as first stated in 1972, the agenda setting theory
refers to the ability of the news media to select specific topics and act upon their salience
by frequently reporting them (McCombs & Shaw, 1972). Moreover, the media are
considered to have the ability to influence how specific topics may be perceived
(McCombs & Shaw). Nowadays, modern media communication has begun to take its
current globalized form, sharply marked by emerging corporate concentration
(McChesney, 1999), and the three media-science-policy spheres started to impact each

other when media coverage of climate change, science, and policy rose drastically.
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For instance, Boykoff and Boykoff (2004) carried out a study showing how the U.S.
prestige press, i.e., the New York Times, the Washington Post, the Los Angeles Times, and
the Wall Street Journal, biased coverage of global warming from 1988 to 2002,
promoting deviation between scientific community discourse and the U.S. prestige-press
discourse in terms of actual anthropogenic contributions to global warming, and decisions
regarding action on global warming. Similarly, Carvalho and Burgess (2005)
demonstrated in their paper Cultural Circuits of Climate Change in U.K. Broadsheet
Newspapers, from 1985 to 2003, the strong tie between climate change coverage and the

political agenda, and how the media construct

particular images of scientific knowledge and uncertainty on climate change, and
emphasize or de-emphasize forecasts of impacts, in order to sustain their political
preferences regarding the regulatory role of the state, individual freedom, and the

general economic and social status quo (p. 1467).

Moreover, as pointed out by Carvalho (2010), media coverage related to climate issues
has helped to raise awareness among the public considering it as a means to access
scientific information and political debates, being also able to affect people’s
understanding of risks and responsibilities. In a similar vein, Kirilenko and Stepchenkova
(2012) carried out a study on climate change discourse in articles published in the New
York Times from 1995 to 2010. They highlighted a shift in the topics associated with
climate change and a particular decrease in the issue related to science and an increase
related to politics. Moreover, in a recent study, Hase et al. (2021) focused on the main
differences in terms of issue attention and themes between the Global South and the
Global North when reporting on climate change from 2006 to 2018 across 10 countries.
They argue that key factors which determine climate coverage are political, economic,

scientific, and societal events. In their findings, not only do countries from the Global
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North cover climate change more frequently, but also the focus is different. Countries
from the Global South focus more on the societal dimension of climate change, in
particular its impacts on humans and how to foster a social change, whereas the Global

North refers more often to climate science.

Considering the growing pervasive nature of the internet, differences between legacy and
digital media have started being investigated, as well. Indeed, Painter et al. (2018) carried
out a study including media coverage from traditional news media in comparison with
three online media, Huffington Post, Vice, and BuzzFeed. They analyzed how the news
related to the COP21 summit in Paris in 2015 was reported across France, Germany,
Spain, the UK, and the USA and identified 12 main topics. Although the topics were
mostly consistent over all countries, they highlighted how the news media prioritize
different aspects of the issue, such as civil society protests, and emphasize the importance
of multimedia and visual content, such as the imagery of protestors and politicians at

work.

Nowadays, climate change can be considered a common and popular issue that is no
longer only discussed by scientists and politicians and disseminated by the media.

Everyone contributes to it; anyone can act on it. As argued by Mihlh&usler (2003, p. 201):

the environmental ideology existing in most Western societies is that it is responsible
individual choices that will save the Earth. While local improvements can indeed result
from individual choices, it remains unclear what global impact those choices have
given power politics, large-scale environmental crime, and continued widespread
ignorance and indifference. [...] I am concerned about the trend to blame individual
consumers’ moral responsibility for policies and social processes which are beyond

the control of individuals.
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In line with this statement, | will analyze to what extent individual choices of politicians,
activists, and wider groups represented by NGOs, social movements, and organizations

can shape climate change discourse in their messages.

As reported above, most scholarship on climate change communication has focused on
media coverage. On the other hand, the growth of the internet and social media has
provided grassroots and youths with the tools to directly engage in the climate change
debate. Indeed, the strong sense of connectedness, particularly fostered by social media,
encourages more people to talk about their worries about climate change, and potentially
raise awareness and instill concern through people’s social networks while increasing
active participation and involvement (Geiger & Swim, 2016). In fact, social media
platforms promote active engagement while offering people the opportunity to voice their
political views also by spurring them into concrete action. Indeed, anyone can question,
contest, and/or support decisions bridging the gap between the unheard and those who are
designed to participate in global policy decision-making. For instance, global climate
strikes and protests are a result of the strong involvement and connectedness through
social networks on a global scale (Boulianne et al., 2020; Bruns et al., 2014; Freelon et
al., 2016; Hodges & Stocking, 2016; Pickard, 2021). As emphasized by some scholars
(Chen et al., 2022; Chinn et al., 2020), news media tend to highlight the relationship
between politics and climate change and the effects on the economy and businesses. On
the contrary, climate movements aim at mobilizing citizens and advocating for political
action. The most popular social media platforms can increase the level of connectedness
among users while communicating actions, feelings, and perceptions about climate
change. In the case of Twitter, the use of specific features, such as hashtags and mentions,
strengthens an ideal characteristic of social glue, in the metaphorical sense as highlighted

by Klein (2000), that indicates a mutual bond of recognition, connectedness, the feeling
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of responsibility for, and concern for others because they occupy the same community
(Bennett, 2003; Bennett & Segerberg, 2012; Gaard, 2018; Kirk, 1997; Livingston &
Asmolov, 2010; Ray & Tarafdar, 2017; Rosenbaum & Bouvier, 2020). Moreover, it is
believed that the Twittersphere allows people to retrieve and discuss scientific topics and

it is where climate change is debated online (Anderson & Huntington, 2017).

The following section illustrates Twitter’s main features and provides a review of the

main studies which have examined the climate change issue through Twitter data.

2.2.3 Twitter

2.2.3.1 Twitter and climate change

Currently, social networking-based communications generate a vast amount of data on a
daily basis and cover a great number of topics. As a result, social network mining
represents a valuable source of information and an important opportunity for the study of
21%t-century society (see Carveth, 2019; Davis & Sinnreich, 2019; Dahal et al., 2019;
Golbeck et al., 2010; Kirilenko & Stepchenkova, 2014; Lutz, 2019; Resce & Maynard,

2018; Veltri & Atanasova, 2015).

Generally, one of the most popular platforms of academic research is Twitter due to the
number of Application Programming Interfaces (API) that enable researchers to retrieve
data. Indeed, the growing number of advanced data analyses and statistical applications
related to this social network facilitates the investigation of social media data. In
particular, Twitter is an American microblogging and social networking service where
users post and interact with messages known as “tweets”. It was created and launched in
2006 and originally a tweet was restricted to 140 characters, but it was doubled to 280 in

November 2017.
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Twitter, Inc. described its social media platform in the general overview of the annual

report related to 2019° as follows:

Twitter is what’s happening in the world and what people are talking about right now.
From breaking news and entertainment to sports, politics, and everyday interests.
Twitter shows every side of the story. On Twitter, you can join the open conversation
and watch highlights, clips, or live-streaming events. Twitter is available in more than
40 languages around the world.... Our primary product, Twitter, is a global platform
for self-expression and conversation in real-time. Twitter allows people to consume,
create, distribute, and discover content and has democratized content creation and

distribution.

In addition to the message, Twitter data offer the opportunity to study several aspects
related to the reception and use of any kind of information. Moreover, they provide
information about the content generated by users, news and information from other
sources, conversations held on specific topics, and network relationships. Although
Twitter messages might be brief, they undergo the process of length standardization of
the messages and provide extra information in-built into the structure of tweets. Thus,
instant retrievable data refer to the users, such as geographical location, time zone, when
the account was created, number of followers and followed, and number of tweets posted.
Other data refer to the tweets, including the content, hashtags, mentions, and URL

references to external sources.

Since Twitter consists of concise content such as phrases, quick comments, images, or
links to videos, | believe that, as a mode of communication, it can be defined as public,

simple, quick, interactive, networked, and invoking, in all positive and negative

6 https://s22.94cdn.com/826641620/files/doc_financials/2019/FiscalYR2019 Twitter Annual -Report-
(3).pdf)
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connotations of the term. All author types involved in this research have different
messages to convey, but the ultimate goal is to reach out to the Twitter community,
starting with world leaders and politicians who have been increasingly using this social
media channel to engage with their citizens. In fact, a 2018 BCW (Burson Cohn and
Wolfe, a multinational public relations and communications firm) Twiplomacy study
found that 951 Twitter accounts were of heads of state and government and foreign
ministers of 187 countries, 372 personal and 579 institutional accounts, representing 97

percent of all UN member states, with a combined audience of 485 million followers.

Specifically, focusing on the communicative function of a tweet, in line with Harré et al.
(1999), | believe attention should be drawn to the way common people use the English
language on a daily basis to talk about “ecological and environmental matters and the role
of speaking and writing in the active engagement of people in conversations about such
matters” (1999, p. 3). As pointed out by Veltri and Atanasova (2015), taking into account
the number of users involved in the climate change arena, providing different perceptions
and perspectives worth studying, Twitter has become too decisive to be excluded in
linguistic analyses. As a matter of fact, social network mining will become a major source
of data in the public discourse on climate change for several reasons. Firstly, collecting
data from Twitter is a non-intrusive research mode. Secondly, data retrieval and collection
are relatively simple and fast. Finally, Twitter’s default settings enable researchers to
collect most tweets (Kirilenko & Stepchenkova, 2014), compared to other social networks
such as Facebook and Instagram. These are some of the reasons why academic research
has been collecting data from Twitter over the last decade (Lazer & Redford, 2017).
Moreover, Pearce et al. (2019) argue there is a considerable bias toward Twitter, and this
is attributable to the accessibility and availability of data. In fact, in their findings from

the literature, they discovered that out of 35 articles about climate change, 26 retrieved
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data from Twitter, although this social media platform ranks sixth” by number of active
users in the U.S. and fifteenth worldwide®. For instance, Bennett and Segerberg (2012)
studied climate change protests related to the 2009 15™ United Nations Conference of the
Parties on Climate Change (COP-15) in Copenhagen by analyzing random samples of
tweets related to the event. Furthermore, Bruns and Burgess (2011) analyzed the public
discourse, including climate change, during the 2010 Australian elections. Similarly,
Kirilenko and Stepchenkova (2014) investigated the global public discourse related to
climate change on Twitter in five main languages from 2012 to 2013, based on the
collection of 1.8 million tweets that included the words “climate change” and/or “global
warming”. Similarly, Veltri and Atanasova (2015) carried out a study exploiting different
aspects deriving from Twitter data. They collected a random weekly sample of tweets in
March 2013 containing the keywords “climate change” and “global warming” and carried
out text mining and semantic networks, and a psychological process-based classification
of tweets, as well. In 2015 Jang and Hart published a study on frames and terms employed
by users about “climate change” and “global warming” in four English-speaking
countries retrieving tweets over two years. Lastly, Loureiroand All6 (2021) carried out a
study based on tweets and other information, such as socioeconomic variables, social
norms, and cultural dimensions, in 20 countries from 2018 to 2020. They demonstrated
how natural catastrophes impact the number of tweets commenting on the event. For
instance, they proved how wildfires boost the number of climate-related tweets, whereas
droughts and volcanic eruptions do not have any impact on the trend of tweets posted. In
the same research, they also analyzed the relationship between the climate change debate

and the COVID-19 pandemic on Twitter. Despite the fact that the number of climate-

" Surveys of U.S. adults conducted 2012-2021. PEW RESEARCH CENTER.
8 Source: We Are Social; Hootsuite; DataReportal; Kepios.

22



related tweets decreased during 2020, after the pandemic a positive trend was recorded in

most developed countries, whereas it decreased in most developing countries.

To the best of my knowledge, very few research studies involve as many specific social
actors considered meaning-makers in such a wide timespan. Thus, this present work aims
at overcoming the limitations of the current state of knowledge which are mostly related
to short timespans, tweets from random and anonymous users, and, above all, linked to
two keywords, “climate change” and “global warming” (Jang & Hart, 2015; Veltri &
Atanasova, 2015) or to specific hashtags (Kirilenko & Stepchenkova, 2014), with
reference to specific main events (Segerberg & Bennett, 2012; Bruns & Burgess, 2011;
Pearce et al., 2014, Kirilenko et al., 2015; Abbar et al., 2016). Moreover, as Twitter
enables the creation of social relations and communities, it is worth investigating how a

social network analysis may be applied to the Twittersphere.

2.2.3.2 Twitter and Social network analysis

A social network is made of a set of nodes that are socially relevant and are connected by
one or more types of relations (Wasserman & Faust, 1994). The nodes represent units,
which are usually identified with people or organizations, and are connected by types of
relations from which may arise specific patterns that can be further investigated (Marin

& Wellman, 2009).

The importance of social relations was widely dealt with by Georg Simmel, whose theory
is the basis of most empirical findings in network analysis. According to Simmel, things
can be better understood not as isolated units, but as part of relations whose characteristics
come from the intersection of these relations. He defined society as a web of relations,
thus, to understand society, attention must be drawn to the consequences of the interaction

of individual actions, and not to the analysis of a mass of individuals who each react
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independently to circumstances based on individual values. As reported by Marin and

Wellman (2009, p. 15):

A collection of human beings does not become a society because each of them has an
objectively determined or subjectively impelling life content. It becomes a society only
when the vitality of these contents attains the form of reciprocal influence; only when
one individual has an effect, immediate or mediate, upon another, is mere spatial

aggregation or temporal succession transformed into society (Simmel, 1908).

Hence, a society is the product of the interactions among individuals, and not of the sense

of aggregation they may create, i.e., the community.

In recent years, the study of social network analysis (SNA) has become strongly
interdisciplinary, due to the possibility to explore interconnections in large-scale social
media datasets. Thanks to the development of a number of sophisticated tools, it is now
possible to calculate network metrics such as detecting the importance of people in a
specific network and identifying social structures (Hansen, 2011). Nodes in an
interconnected network tend to share similar characteristics leading to the so-called
homophily phenomenon which is “a basic organizing principle” that “a contact between
similar people occurs at a higher rate than among dissimilar people” (McPherson et al.
2001, p. 416). As noted by Himelboim et al. (2017), homophily captures a key
characteristic that indicates that “individuals are more likely to form social network

connections with others who are often very similar to them” (Himelboim et al., 2017, p.

3).

In social media network research, the study of network clusters has become of great
importance as some scholars show. Indeed, social media platforms allow users to create

connections with each other while sharing texts, videos, images, and URLSs. In particular,

24



Twitter fosters personal expression in the so-called Twittersphere which is suitable for
the analysis of this social network from different perspectives. Indeed, it allows for
uncovering relational ties and connections among users applying different Twitter-
specific metrics, e.g., who is following whom, and who mentions who, as well (Bruns &

Stieglitz, 2013).

According to Conover et al. (2011) when people retweet, they tend to create communities
of politically like-minded users. Indeed, communities on Twitter are created as users
decide whom to reply to, mention, or retweet. Social media networks may differ
according to “the density of connections within them, and dense groups of people who
mostly share a belief or orientation are key social features governing the rate and type of

information that is distributed through social media” (Himelboim et al., 2017, p. 3).

In particular, Twitter presents the function of mentioning people through the @ sign
followed by the username and including it in the tweet. Honeycutt and Herring (2009)
carried out a study focusing on the role of the @ sign highlighting its importance in
Twitter communications. They concluded that @ followed by a username, which has the
function of addressing people, increases the interactive function of Twitter making it “a
tool for interpersonal interaction” (Honeycutt & Herring, p. 8). In line with this
conversational aspect of Twitter, Small (2011) argues that “a tweet is a public message
sent from one person to another, distinguished from normal updates by the @username
prefix” (p. 80). Pearce et al. (2014) investigated how Twitter users were connected with
each other forming communities based on a dataset of English language tweets containing
the keyword “IPCC”. The resulting network was visualized and studied in Gephi which
highlighted the high level of conversational connections in the shared community, namely
the “likeminded people” (Pearce et al., 2014, p. 8), thus promoting a polarized debate of

climate change between supportive and unsupportive communities.
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By its nature, this corpus cannot aim to be comprehensive of an in-depth SNA. However,
the objective is to include a segment of the population present in the corpus and analyze
the connectedness of the main users. This preliminary investigation might anticipate the
existence of specific patterns which will be better examined in a more qualitative study

through discourse analysis and corpus linguistic techniques.

2.3 Theoretical Background of the Methodological Approach

2.3.1 Corpus Linguistics

The fundamentals of corpus linguistics (CL) have existed for almost a century. In fact,
the collections of examples of language in use by lexicographers and dictionary makers
in order to accurately define words started in the 19" century. Thanks to the advent of
computers, it is now possible to create what we currently call corpora, i.e., collections of
authentic texts that have been compiled in electronic form for the purpose of linguistic
research (Hunston, 2002; Baker, 2006). The Brown Corpus was the first computer-based
corpus created in 1961 and comprised about 1 million words. Nowadays, a corpus is
defined as a “collection of recorded utterances used as a basis for the descriptive analysis
of a language™®. As defined by McEnery et al. (2006, p. 5), a corpus is “a collection of
(1) machine-readable (2) authentic texts [...] which is (3) sampled to be (4)

representative of a particular language or language variety”.

Although many theories of language have been proposed so far, the main objective when
using corpora is to analyze and demonstrate how speakers and writers use language to
achieve their communicative goals (Meyer, 2002). Indeed, CL provides an empirical

approach to analyzing and describing several aspects of language, such as vocabulary,

% “Corpus.” Merriam-Webster.com Dictionary, Merriam-Webster,
https://www.merriamwebster.com/dictionary/corpus. Accessed 29 Nov. 2021
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grammiar, discourse patterns, and usage frequencies, based on patterns and evidence from
corpora. In other words, it is “a methodological basis for pursuing linguistic research”
(Leech, 1992, p. 105). Moreover, in order to study language use “A corpus is best used
to answer a research question which it is well composed to address” (McEnery & Hardie,
2012, p. 2). As pointed out by Teubert (2001, p. 128), CL “deals with the patterns and
structures of semantic cohesion between text elements that are interpreted as compounds,
multi-word units, collocations, and set phrases”. When using CL, the analysis carried out
IS not a mere textual analysis, but the context becomes of paramount importance and
therefore “CL assumes that language is a social phenomenon, to be observed and
described above all inaccessible empirical data—as it were, communication acts”
(Teubert, 2001, p. 129). Indeed, CL techniques are widely used for automated text
analysis, suitable for the investigation of language patterns (Baker, 2006), and the
semantic interaction between a text and a given community concerning their context. As
a matter of fact, by the use of CL within the analysis of an item and its function in the co-
text, “semantic prosody has a leading role to play in the integration of an item with its
surroundings” (Sinclair, 1996, p. 87). As McEnery and Hardie (2012) suggest, semantic
prosody is associated with the concept of connotation referred to the negative or positive
meaning conveyed by words that co-occur. As highlighted by Louw (1993, p. 159),

semantic prosody can only be identified through the analysis of concordances. Moreover:

A semantic prosody refers to a form of meaning which is established through the
proximity of a consistent series of collocates, often characterizable as positive or
negative, and whose primary function is the expression of the attitude of its speaker or

writer towards some pragmatic situation (Louw, 2000, p. 9).

According to Louw’s view, semantic prosody is the result of its context in terms of

causation; when a word occurs in a context that has a negative meaning, this word can
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pass on the negative meaning in other contexts in which it may occur. This process is
what Louw defines as “imbuing” which might bring a change in the meaning of a word
over time. Simultaneously, in a more pragmatic dimension, Stubbs (2001, pp. 65-66)
suggests the notion of discourse prosody relies on the meaning conveyed by the speaker

and not on the meaning of words.

Nevertheless, the construction of representative, comprehensive, and balanced corpora
may be challenging and time-consuming. Further to this, when building a corpus, certain
decisions about text selection, transcription, and annotation may be biased or subjective,
resulting in potentially invalid and unreliable analysis. In some instances, corpus samples
may reflect a particular genre or specific written text, thus limiting generalizability
(Mautner, 2019). On the other hand, corpora allow objective observations about language
usage and draw conclusions supported by data providing a comprehensive view of how
language is actually used in different contexts. The examination of real language data
with computer software and computational tools offers insight into language patterns,
trends, and variations across different genres, registers, or time periods in an accelerated
research process. Despite the lack of new information in corpora, the software gives a
new perspective on what is already known about a language (Hunston, 2002). For
instance, the most common tools are frequency lists (the frequency of each word),
keywords (the most frequent words in a specific corpus), concordances (a set of text
fragments that co-occur with a particular search word), n-grams (frequent set of words),

and collocations (words that occur frequently together).

As for its methodological applications, Corpus Linguistic tools have been widely used to
study the climate change debate. For instance, they have been put into practice to
investigate different spheres that are closely linked to this topic, such as newspaper

coverage, scientific reports, policy documents, blogs, and social media. All these sources
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represent large collections of texts of different genres, continuously increasing and easy
to retrieve, but might be difficult to analyze only with the human eye. Indeed, Grundmann
and Krishnamurthy (2010), using a corpus-based approach, conducted discourse analysis
involving framing theory, while identifying the main differences of climate change
policies among the US, the UK, France, and Germany. Specifically, they retrieved online
articles applying search words such as climate change, global warming, and the
greenhouse effect. Through the analysis of collocates, they identified the main frames and
drew discursive conclusions. Furthermore, Koteyko et al. (2012) analyzed online reader
comments of the Daily Mail which included “climate change”, based on a corpus-assisted
approach for the quantitative analysis using keywords and collocations. Moreover, Wild
et al. (2013), investigated three specialized web corpora and a web reference corpus to
study environmental lexis focusing on collocates and connotations. Collins and Nerlich
(2014) used CL showing the usefulness of frequency analysis and the extraction sample
of comments to analyze the online climate debate and assess whether it encourages public
engagement and understanding in a deliberative and democratic way. Simultaneously,
Flgttum et al. (2014) studied language use and linguistic representation of notions of the
future based on a large corpus created with climate-related blog posts in English. Through
the analysis of frequencies and co-occurrences of words repeated in sentences containing
the phrases ‘“climate change” and “global warming”, they identified nine meaning
categories under two main frames: a “bright” future (positive), and a “gloom-and-doom”
future (negative) (Flgttum et al., 2014, p. 220). Willis (2017), through corpus linguistics
techniques, studied how British Members of Parliament dealt with climate change as a

political issue in their discussion.

In view of the above considerations, it is possible to create corpora that represent the

language of a particular subject area, such as climate change, or to analyze a particular
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text type, such as social media messages. Following Leech’s (1992, p. 116) description
of corpora as a purposeful collection of textual material with the aim of being
“representative of some language or text type”, this research is corpus-based as it uses
corpus data and tools to validate or reject the hypotheses. In this work, representativeness
Is considered as the involvement of extra-linguistic criteria which contribute to the
definition of the corpus and are not only based on the distribution of linguistic features
(Biber, 1993). In addition, the specialized corpus of this research can be defined as a
sample corpus, or snapshot corpus, since this study attempts to analyze a specific type of
language in a particular time span, and the sampling frame is identified with tweets, thus
short written texts, retrieved from a balanced population. | will particularly focus on
collocates, analyzing the patterns that co-occur in the corpus based on the assumption that
the meaning of words put together may be different from their independent ones (Sinclair,
2004). Additionally, language analysis through corpus techniques can show how attitudes
are formed and how language is used regarding climate change (Flgttum, 2017), allowing
to unveil meanings and trace back the change of meanings as well as discover lexical

creativity, and explore discourse analysis.

2.3.2 Definition of discourse

Discourse is a term that encompasses several definitions in social and linguistic research.
Stubbs (1983, p. 1) defined it as “language above the sentence or above the clause”, while
Stibbe (2015, p. 22) described it as a “standardized way that particular groups in society
use language, images and other forms of representation”. According to Hajer and
Versteeg (2005, p. 175), in line with the Foucauldian sense, discourse is considered “an
ensemble of ideas, concepts, and categories through which meaning is given to social and

physical phenomena, and which is produced and reproduced through an identifiable set
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of practices”. Indeed, the connection of discourse to reality, such as social and natural
phenomena, is widely shared (Halliday, 1990; Harré et al., 1999). Fairclough (2003, p. 3)
identifies discourse “as an element of social life which is closely interconnected with
other elements”. As a result of multiple interpretations of discourse, in the analysis of
several papers Jaworski and Coupland (1999) classified its definition into three groups:
(1) anything beyond the sentence, (2) language use, and (3) a broader range of social
practice that includes non-linguistic and non-specific instances of language (Tannen et al.

2015, p. 2).

As a matter of fact, when studying a language, it is fundamental to take into account its
relationship with the natural and cultural environment (Haugen, 2001), but also the
connectedness of language to the variables of time and place. Specifically, in
environmental discourse, through language we express worries and concerns about
climate change, build solutions and negotiations, and through discourse we can raise
social and environmental awareness. In the narrower definition of environmental
discourse, | agree with Jung’s view (2001): “the entirety of texts [...] in which the relation
between humans and natural environment is defined publicly, i.e., in the media, or in
which the effects of human activity on the environment and its repercussions on humans
are discussed” (2001, p. 271). Consequently, in this research, | will analyze what kind of
discourse lies behind the messages posted directly by the stakeholders and how is it

influenced by social and political events in the climate change arena.

2.3.3 Discourse Analysis
According to Fairclough (2003, p. 2), “discourse analysis is based upon the assumption

that language is an irreducible part of social life, dialectically interconnected with other
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elements of social life so that social analysis and research always has to take account of

language”.

As pointed out by Koteyko and Atanasova (2016), Discourse Analysis as an academic
field, has developed on two main strands, i.e., “Foucauldian™ discourse analysis which
primarily focuses on social issues reflected on language use, and “Critical Discourse
Analysis” (CDA) which is based on the linguistic characteristics of texts (Fairclough,

2003).

DA is a useful technique to unveil what kind of climate change representations are
emphasized, which social actors have more authority, and what type of reality they
promote by looking at their particular linguistic choice of words. In fact, DA is an
important tool that helps understand how climate-related tweets are created within

particular social and cultural contexts. Indeed:

The basic assumption of discourse analysis is that language profoundly shapes one’s
view of the world and reality, instead of being only a neutral medium mirroring it.
Environmental arguments might seem factual and scientific, but they are also

meaningful, suggestive, and atmospheric (Hajer & Versteeg, 2005, p. 176).

Already in 1912, Sapir stated “the simplest environmental influence is either supported
or transformed by social factors” (1912, p. 226). The environment itself presents physical
and social features; the former includes geographical characteristics, and climate
included. The latter refers to ethics, politics, art, and religion. The most affected
component of a language by these two features is the vocabulary of speakers intertwined
with cultural symbols and background. Cultural change is followed by language change.
Accordingly, the vocabulary becomes “constantly enriched and ramified with the increase

within a group of cultural complexity” (Sapir, 1912, p. 233).
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Through Discourse Analysis it is possible to identify regular linguistic patterns in
discussions and debates. As highlighted by Hajer and Versteeg (2005), the discussion is
“the object of analysis”. DA is founded on the idea of the existence of multiple realities
that are socially constructed. Thus, the objective is to unveil the meaning social actors
give to phenomena and this can be done by taking into consideration the socio-cultural

and political events and contexts in which phenomena take place.

Flgttum et al. (2014) investigated how discourse enables decisions and actions to be
shaped by the construction, reproduction, challenge, and exclusion of representations of
the world; hence, following their viewpoint, climate change communication allows to
gain insight into some of the basic assumptions of climate and environmental policy and
priorities. For instance, Pickard (2021) focused on linguistic features of discourse based
on the words of Greta Thunberg, Fridays for Future and Extinction Rebellion, and
interviews with climate activists. In her research, she underpinned how the portrayal of
climate change as an emergency and a crisis by the aforementioned actors, along with a
strong emphasis on generational responsibility, have played a crucial role in mobilizing
young people worldwide, partly as a result of emotional responses generated by this
representation. Cunningham et al. (2022) carried out an investigation into climate change
discourses of climate activists and politicians demonstrating a strong connection between
climate change and discourses of ecological and social justice for the former group, while
politicians’ discourse is driven by economic dominance. In a similar vein, in this work, I
will attempt to analyze how the different users involved influence the definition of climate

change, and how they address this problem.
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2.3.4 Integrating Corpus Linguistics and Discourse Analysis

Although CL and DA started developing as fields of research almost simultaneously in
the 1980s and 1990s, their use as integrated tools and techniques took place in the last
two decades (Bevitori, 2012; Mautner, 2016; Thornbury, 2010). Indeed, as argued by

Partington (2004)

for some considerable time, then, the dichotomy was virtually complete: corpus
linguists were generally unaware that their quantitative techniques could have much
to say about discourse, while discourse analysts rarely saw reason to venture forth very

far from their qualitative ivory tower”. (p. 11)

The combination of Corpus Linguistics and Discourse Analysis may present benefits and
drawbacks. Interpretation bias may be one of the main issues when dealing with Corpus
Linguistics and Discourse Analysis. However, using a corpus helps to limit researchers’
subjectivity by having recourse to empirical evidence based on a scientific methodology
and statistical measures, thus limiting cognitive bias (Baker, 2006). In fact, the synergic
use of both approaches allows guantitative and qualitative analyses proving an in-depth
understanding of language phenomena. For instance, statistical methods for the
identification of language patterns and frequencies can be combined with qualitative

analysis and interpretation of language use.

Furthermore, as emphasized by some experts (Hunston, 2002; McEnery et al., 2006), CL
may present some difficulty in capturing the context of the society in which the text was
produced. Indeed, the lack of information about the context is of the biggest disadvantages
identified within the combined use of CL and DA is (Thornbury, 2010). As noted by

Baker:
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guestions involving production such as who authored a text, under what circumstances,
for what motives, and for whom, in addition to questions surrounding the interpretation
of a text: who bought, read, accessed, and used the text, what were their responses, etc.

cannot be simply answered by traditional corpus-based techniques. (Baker, 2006, 18)

The lack of knowledge in which the language is used can challenge the interpretation of
the meanings of the language. However, as pointed out by Mahlberg (2007, p. 196), in
her research on the study of textual functions of the collocation sustainable development,
“The way in which an analysis of corpus data can be related to social situations depends
on the information that is available on the origins and contexts of the texts.” Thus,
encoded corpora with information related to the context “can provide useful insights into
meanings that are relevant to a society and indicative of the ways in which society creates
itself.” (Mahlberg, 2007). Through DA social, cultural, and historical factors are of
paramount importance in analyzing language use as they provide insights into the

functions of language beyond the text per se.

Using a corpus enables us to verify hypotheses providing findings grounded in solid
interpretations and explanations, which allows us to deal with unexpected challenges
more effectively (Baker, 2006). Moreover, Discourse Analysis can greatly benefit from
smaller and specialized corpora (Baker, 2006; Mautner, 1995; McEnery et al., 2006;
Partington, 2003 Stubbs, 1997, 2001). In order to conduct corpus-based studies on
discourse as language in use, contextual information is essential, and “small corpora,
gathered in restricted contexts, allow closer tracking of contextual factors” (Thornbury
2010, p. 274). Representative corpora provide a more comprehensive view of language
use, along with encoded variables within the corpus. A specifically designed corpus
enables us to identify how discourse communities use language and determine their

lexical choices. In addition, CL enables both diachronic and synchronic analysis of
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language use providing a valuable source for the investigation of language variation and

evolution from a temporal perspective.

The advantages of DA and CL outweigh the drawbacks as the present dissertation shows
how this integration can actually work. Indeed, in order to answer my research questions,
it is necessary to combine quantitative and qualitative approaches. In the adoption of a
bottom-up approach, corpus linguistics techniques are used to understand the most
meaningful and salient features in climate change discourse; while Discourse Analysis
provides the opportunity to uncover the communicative and social functions encoded in
the tweets, thus how climate change is socially represented and what is the role of the
involved stakeholders (Koteyko, 2015; Koteyko et al., 2015; Koteyko & Atanasova,
2016). As highlighted by Mautner (2019), this combination of CL and DA needs a
“constant oscillation between quantitative and qualitative viewpoints, moving back and
forth between computer-based discovery procedures and traditional, human
hermeneutics”. Moreover, several studies related to climate change investigation (Nerlich
& Koteyko, 2009a; Nerlich & Koteyko, 2009b; Koteyko, 2010) focused on the integration
of corpus linguistics techniques, i.e., collocations and concordances, and discourse

analysis to define the lexical creativity and use of carbon compounds in several domains.

As part of the investigation, the lexicon is considered “the most accessible layer of
language” (Miihlhdusler, 2003, p. 63). Therefore, considering language as a continuous
creative process of words, meanings, and discourses, it is crucial to devote attention to
the new lexical items that arise in the corpus and construct the connotation they convey
to the whole message. Thus, following the assumptions hereinabove, with the help of the
annotated metadata, which refers to the stakeholders involved in the analysis, within the
specialized corpus designed for this study, the aim is to discover how the English

language use and the social community are related with particular focus on lexical
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innovation (Baker, 2010) based on a sociolinguistic viewpoint. As pointed out by
McEnery et al. (2006), a corpus-based approach may provide a great contribution to
sociolinguistic studies when using corpora with encoded sociolinguistic metadata. In fact,
having an understanding of how language reflects and shapes social structures, identities,
and interactions is a key aspect of sociolinguistics. Moreover, sociolinguistics contributes
to the construction of world representations through discourse analysis also based on the
analysis of digital content (Baker, 2010). Herring & Androutsopoulos (2015) point out
how at the sentence level, the analysis of computer-mediated language highlights
“creative and non-standard typography, spelling, word-formation processes, and syntax”
(p.131). They argue that “choice, frequency, and distribution of words can indicate what
a segment of discourse is about (topicality), as well as communicators’ attitudes and

affective states” (p. 134).

2.3.5 Sociolinguistics and Language Change

From a sociolinguistic perspective, language change is a primal aspect to be taken into
consideration in the analysis of textual data in combination with social variables
(Coupland, 2007). As highlighted by de Beaugrande (1998, p. 135), sociolinguistics is
facilitated by the use of a corpus to intertwine changes in language use with issues owing
to the fact that data in a corpus “can help us monitor the ongoing collocational
approximation and contestation of terms that refer to the social conditions themselves and
discursively position these in respect to the interests of various social groups.” (McEnery
et al.,, 2006). Indeed, sociolinguistics investigates how language and society are
interrelated within social groups, communities, and different contexts, and analyzes the
way social factors shape language use in terms of language choices and patterns of

communication (Baker, 2010). In other words, sociolinguistics studies “the social use of
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language” (Chambers, 2018, p. 1) and analyzes how language is affected by social
variables such as sex, age, social class, geographic region, etc. (see Wagner, 2012;
Sankoff, 2019). These variables are advantageous in the detection of linguistic patterns,
and specific lexis concerning particular social groups with similar backgrounds. Further
variables contribute to the constant evolution of languages and change over time, such as

social factors, language contact, and lexical innovations among communities.

Broadly speaking, language change focuses on historical shifts and transformations that
occur in a language over time and can manifest at various levels, including phonetic,
phonological, morphological, syntactic, and semantic. Several external factors can lead
to language change, namely social norms, technological advancements, globalization, and
cultural shifts, along with other sociocultural factors. These may be considered extra-
linguistic motivation (Dorian 1993). Additionally, social changes affecting power
dynamics, attitudes, and fashion, can have a profound impact on language use and lead

to linguistic innovation or alteration.

It can be inferred that language change happens for a reason, and the use of corpora
enables the exploration of the changes through time and to find a possible match to real
events (Baker, 2010). A growing body of research has been studying the outcomes of
media communication concerning language change and the formation of new lexical
items and neologisms (Androutsopoulos, 2011; Crystal, 2011; Eisenstein et al. 2014). As
pointed out by Baker (2010, p. 2), a sociolinguistic approach may be based on a ““micro’
study of a small group or community, looking at social networks and focusing on the role
of ‘language inventors’, or by examining a much larger population, relating aspects of

language uptake (or decline) to various social contexts”.
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This research analyzes language change to identify how the different stakeholders —
politicians, social movements, politicians, NGOs, news sites, and organizations —
communicate about climate change, focusing on who says what, in which context, and

with which final achievement (Nerlich et al., 2010).

2.3.6 New lexical items

The idea of retrieving linguistic data from specific stakeholders provides the opportunity
(1) to analyze language variation in terms of discourse use and (2) to detect the emergence
of new lexical items to monitor changes throughout time. According to Webster’s New
World Dictionary, a neologism is a new word or a new meaning for an established word,
the use of, or the practice of creating, new words or new meanings for established words.
In addition, neologisms are frequently generated in the media as pointed out by Crystal
(2001) who defines them as the foundation of new lexical items that are accepted into the

language of a certain speech community during a particular period of time?.

Neology is an activity, that is, a process, a dynamic field, producing new lexical units
in a language system, in a cultural body, or in a social group. This may be due to the
desire to control an evolving world, where new objects or kinds of objects appear; or
due to the desire to rename things that had already been given a name for reasons that
are difficult to analyze, and which can account for totally subjective and collective
phenomena such as snobbism, as well as the internal need to renew the lexical stock.

(Rey,1988, cited in Cabré, 1999, p. 205)

10 Based on Crystal’s (2001) definition, I will identify novel lexical units detected in the corpus as new
lexical items. Nevertheless, in the study of the literature, | have considered the general terms new lexical
item, new lexical unit, lexical innovation, and neologism, as semantically interchangeable here.
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Niska (1998, p. 89) stated that “neologisms are tokens of a creative process, a novel
relational product growing out of the uniqueness of the individual on the one hand, and
the materials, events, people, or circumstances of his life on the other”. He also argued
that lexical neology may arise either in single words or compound words and phrases,
although these neologisms might be very short-lived and never get lexicalized. According
to Fischer (1998, p. 45), a neologism is “a word which has lost its status of a nonce-
formation but is still one which is considered new by the majority of members of a speech
community”. Moreover, Leibold (1989, p. 110) defined neologisms as the “combination
or modification of existing words or the addition of modifying prefixes and suffixes to

words to condense or simplify the message and accelerate delivery”.

The analysis of new lexical items is linked to a diachronic viewpoint since new words
arise in a specific timespan related to a particular context. The temporal features for the
creation of new items must consider: “1. The existing linguistic knowledge of speakers,
2. The cognitive processing involved in their perceptions and responses to given external
and internal circumstances, 3. The online creation of new forms and meanings by

speakers, and 4. The linguistic choices made by speakers” (Zawada, 2006, 242).

Furthermore, as highlighted by Newmark, new objects and processes are related to
technology, and in the same way, new ideas and variations on feelings come from the
media. He defined neologisms as “newly coined lexical units or existing lexical units that
acquire a new sense” (Newmark, 1988, 140), and he suggested twelve types of
neologisms divided into two groups. Existing lexical items with new senses in the form
of words and collocations belong to the first group. Whereas, the second group includes
new forms, such as new coinages; derived words (including blends) from pre-existing
other words; abbreviations; new collocations (noun compounds or adjective plus nouns)

which are particularly common in the social sciences and computer language; eponyms
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that are any word derived from a proper name; phrasal words; transferred words (new and
old referents), acronyms (new and old referents); pseudo-neologism defined as “a generic

word that stands in for a specific word”; internationalisms.

Furthermore, Cabré (1999, p. 205) identified different criteria to assess whether a unit is
a neologism or not. Therefore, she remarked that “a unit is a neologism if it has arisen
recently, if it is not in dictionaries if it exhibits signs of formal instability (i.e.,
morphological, graphic, phonetic) or semantic instability, and if speakers perceive it as a
new unit”. According to the function of a neologism, she also classified them into
referential or expressive, “referential neologisms develop because they are required, i.e.,
there is a gap in a specific special field that must be filled; expressive neologisms develop

simply to introduce new forms of expression into the discourse” (Cabré, p. 206).

Janssen (2005)* defined neologisms following five criteria. The first criterion is the
psychological one, “a neologism is a word that is perceived as new by the language
community”’; the second one is the lexicographic neologisms, i.e., “any word that does
not appear in the dictionary is considered a neologism”. The third criterion is based on
the exclusive definition, “a word not appearing in a pre-determined exclusion lexicon is
a neologism”; the fourth has a diachronic definition, “any word-form that appears in a
recent general language text and was not previously part of that language is a neologism”.
The last criterion is related to reference corpora definition, which considers a neologism
any word in a text that “does not appear in an established reference corpus” (Janssen

2005), thus the new word becomes part of the language system although it was not before.

According to Gerrig and Gibbs (1988), language users may employ lexical creativity for

two main reasons. A first motivation could be the need to “express ideas that are

11 http://maarten.janssenweb.net/Papers/neologisms.pdf
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unavailable in the standardized repertory of meanings” (Gerrig & Gibbs, p. 3), intended
as a pragmatic reason. A second type of motivation lies in social factors. Thus, since users
face new kinds of situations, innovations may occur to achieve new communicative
purposes. Also, Gupta (1992, p. 15) denoted creativity as a need to express either an
“inner state” or an external goal or problem. This type of lexical creativity may be used

to strengthen the sense of connectedness within a community.

Overall, neologisms related to ecology, which mostly appear in social networks, might
have a significant impact on how people perceive climate change in particular, and the
environment in general. The creation of new lexical items has an important role since it
introduces new words and collocations that shed light on the general picture of current
human life (Guslyakova et al., 2020). Therefore, the study of neologisms, and more
broadly lexical creativity, depicts the current environmental situation, and might also
unveil the reasons that lie behind this climate crisis. Consequently, new lexical items can
provide solutions or suggest how to live and behave in a more climate-friendly way
(Guslyakova et al., 2020). In addition, creativity is extremely relevant in persuasive
discourse where the objective is not only to inform but also to change opinions (Gerrig &
Gibbs, 1988). Thus, starting from the assumption that language is a human characteristic,
and can be part of the solution to a problem, it is important to analyze how a general
sentiment about climate change evolves through time, and whether it brings positive or

negative ways of expressing actions, feelings or depicting behaviors.

By the end of the 20" century the sharp technological and scientific revolution,
particularly in the Western world, raised the problem of environmental pollution and the
negative human impact on natural resources on the planet. To different extents, all parts
of the environment have experienced a change, and therefore new words and concepts

inspired by this new context of climate change have appeared in languages to meet the
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changing communicative needs of the speakers, particularly among those who started to
protest against the destruction of Nature. For instance, words such as “ecology” and
“environment” concerning anti-pollution activities and an ecological sense started being
used at the end of the 1950s!2. Today these words and many others are being used by
climate activists, scientists, politicians, journalists, and economists and are actively
introduced in social media discourse in several countries. Currently, social media have
become very present in human life, and the discourse that arises from them reflects to
some extent the state of society with its main problems, latest trends, new values, and

climate change issues among others.

Despite not being climate-related studies, some scholars have analyzed Twitter data to
investigate lexical creativity. For instance, a recent study carried out by Grieve et al.
(2018), based on a multi-billion-word corpus of Tweets collected between 2013 and 2014,
focused on mapping lexical innovations, and defining their origin and spread on
American Twitter. Although the language used on Twitter is not representative of all
lexical innovations in English, Twitter is still a vast and freely accessible source of geo-
tagged and time-stamped language. Thus, they were able to identify five main regional
patterns of lexical innovation, by means of corpus linguistics and manual filtration for the

identification of new words using the Merriam-Webster Dictionary for reference.

More recently, Wirschinger (2021) published a study based on a large Twitter dataset to
investigate the sociolinguistic dynamics of the spread of neologisms on Twitter. The
objective was to focus on three main aspects of the “temporal dynamics of diffusion:
trends in usage intensity, age, and volatility”. As a result, neologisms are likely to be

created in specific communities, in this case, they are mostly associated with youth

12 https://www.etymonline.com/

43



language and political discourse; hence, a neologism might not be used by speakers
outside a given community. Furthermore, Al-Azzawi and Ali Haleem (2021) focused on
neologisms on Twitter, in particular the forms of borrowing, word formation, and
deviation, by analyzing hashtags related to COVID-19, highlighting the increased
opportunity for tweeters to communicate and share neologisms within their community

and also beyond.

Within the climate change domain, as a result of the analysis of these studies, little
knowledge exists on language variation related to climate change, with a particular focus
on language creativity. As language reflects actuality, but has also the power to shape,
change and create new realities, this research focuses on the expressiveness of the

language of tweets and on how language use differs according to different social groups.

Indeed, Twitter is a real-time conversation tool that allows tweeters to read, inform and
comment on posts immediately, and share succinct texts, videos, photos, and links.
Tweets can be quoted, in other words, a post can be retweeted, and a different user can
add further information to it. In addition, hashtags enable to contextualize tweets allowing
people and communities to follow topics they are interested in. Compared to messages
on other social media platforms, tweets have specific features that make them unique.
Firstly, the nature of Twitter is to build topic-based networks allowing users to discover
new content, while Facebook is oriented toward the construction of networks among
people. Secondly, another widely used social media is Instagram which primarily focuses
on media content, while Twitter enables text posts, polls, and multilevel reply chains
compared to the single-level reply chain of the former. As a result, emotions, reactions,
and events expressed by users having recourse to new lexical items or semantic changes,
play an important role in people’s ecological literacy and environmental perception.

Therefore, the informative content of tweets is presented in written texts that include key
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concepts related to the environment, which translated into words, often become new
lexical items. In relation to the field of climate change, the awareness of the lack of words
to express new climate-related perceptions, feelings, and scenarios, and thus the need to
create new ones, derives from what Muihlh&usler (2003) defines as a source of

environmental awareness of lexical gaps.

In light of the above, | will attempt to detect and analyze lexical creativity within the
corpus in order to study the period in which they arose, in what context they were created
and who is the meaning maker. With this purpose, | decided to adopt the lexicographic
definition of a neologism, i.e., “any word that does not appear in the dictionary is
considered a neologism” (Janssen, 2005). Although dictionaries are stable and updated,
they might be incomplete and not objective as expected. In fact, as emphasized by Curzan
(2000, p. 96), “The apparent objectivity of dictionaries rests on an extensive series of
subjective editorial decisions” which can be linked to the criteria set for the suitability of
the acceptance of a new word or meaning, for example, the length of time that a word

must have been in circulation.

Therefore, it is not my intention to provide definitions of new lexical units since, as
emphasized by Stubbs (2001, p. 44), “meanings are essentially mental or psychological
events, they take place inside people’s brains or minds, and we have no idea how this
works”. Nevertheless, | will attempt to define the connotation of the new items in relation
to the other words in the co-text, referring to three categories, i.e., positive, negative, and
neutral. The meaning of a word is not determined by its literal meaning or word fort, but
rather by the “quality of the contexts produced in the course of its use” (Jung, 2001, p.

280).
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Lastly, I will endeavor to reconstruct the frames that might arise in the tweets which
contain a new lexical item through the analysis of the discourse. Indeed, “with a
microfocus on discourse”, together with “a microanalysis of frames, namely of the mental
schemata by which experience is interpreted”, it is possible to recreate “the mental
structures” of the analyzed stakeholders “from the bottom up, from the text to the frame”

(Johnston, 1995, p. 219).

2.3.7 Framing new lexical items

Studies undertaken on climate change have seen the application of framing processes as
a fundamental approach to understanding the conceptual dimensions of different types of
stakeholders (Benford & Snow, 2000; Matthes & Kohring, 2008; Schéfer, 2012; Schafer
& O’Neill, 2017). Moreover, several framing theories in climate change communication
have been elaborated with different approaches and backgrounds (Benford & Snow,
2000; Hulme, 2009; Jang & Hart, 2015; Nisbet, 2008; Painter et al., 2018; Schafer &

O’Neill, 2017; Taylor, 2000; Touri & Koteyko, 2015).

To frame means “to select some aspects of a perceived reality and make them more salient
in a communicating text” (Entman, 1993, p. 52). Additionally, Entman suggested that
framing facilitates “a particular problem definition, causal interpretation, moral
evaluation, and/or treatment recommendation” (Entman, p. 52). According to several
scholars, framing analysis originates from the idea that phenomena are not perceived
objectively and in the same way by all types of audiences. Correspondingly, Goffman
(1974, p. 21) defined frames as “schemata of interpretation” which allow people “to
locate, perceive, identify, and label” events about their lives. Additionally, framing is

meant as the “communicative processes of sense-making” (Schiafer & O'Neill, 2017, p.
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2) with the attempt to say the truth about a topic, while highlighting some features of
reality and weakening some others; thus, it helps to define an issue and provide an
interpretation of the message that is being conveyed (see also Benford & Snow, 2000;
Entman, 1993; Gamson & Modigliani, 1989; Nisbet, 2009). Furthermore, framing has
also been defined as “an unavoidable reality of the communication process, especially as
applied to public affairs and policy” (Nisbet, 2009, p. 15). Consequently, understanding
how frames are used is of paramount importance to assess how a part of reality is
presented and prioritized according to the interpretation of the author. In fact, as

pinpointed by Entman et al. (2009, p. 177):

A frame repeatedly invokes the same objects and traits, using identical or synonymous
words and symbols in a series of similar communications that are concentrated in
time. These frames function to promote an interpretation of a problematic situation or
actor and (implicit or explicit) support of a desirable response, often along with a

moral judgment that provides an emotional charge.

A growing body of research has demonstrated how framing analysis in climate change
communication can be carried out through different methods, such as discourse analysis
(Boykoff, 2008; Flgttum et al., 2014; Plastina, 2020), by means of topic modeling (Chen
et al., 2022) as well as corpus linguistic methods (Grundmann & Krishnamurthy, 2010;
Koteyko et al., 2013; Touri & Koteyko, 2015; Willis, 2017). For instance, with a corpus
linguistics-based approach, Grundmann and Krishnamurthy (2010) identified how
climate change was framed in four different countries drawing on frequency lists. As a
result, they distinguished three main frames, namely science, political, and action frames.
Moreover, Willis (2017) aimed at framing how climate change is presented, and what is
omitted from the discussions by UK politicians by means of collocations and keyword

analyses. As a result of her finding, economic and technical frames prevailed, whereas
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little discussion was dedicated to the environment and non-human species, people and
social groupings, and catastrophic climate events. Additionally, Touri and Koteyko
(2015) analyzed the most dominant frames in the press coverage of the Greek financial
crisis through corpus linguistic techniques, with the analysis of keywords. Despite using
a different methodology, i.e., an unsupervised topic model algorithm Latent Dirichlet
Allocation, it is worth mentioning the contribution of Chen et al. (2022) to the field of the
climate strike discourse framing on Twitter from 2018 to 2020. They identified two major
frames and eight dominant themes, namely Awareness (Responsibility Attribution,
Climate Consequences, Urgency) and Action (Policy Discussion, Youth Driven Climate
Action, Political Action, Climate Justice, and Climate Solutions). On the other hand,
Flattum et al. (2014) investigated the main frames linked to the representations of the
future employed in the blogosphere about climate change. By means of discourse
analysis, they reconstructed the presence of two main frames, bright future, and gloom
and doom future. Similarly, Plastina (2020) studied how climate change is framed from
a social-ecological resilience discourse, highlighting positive opportunities from climate
emergency. In her research, she shed light on the construction of different action frames
that provide new meanings of resilience, which widely differ from other climate

discourses, such as biodiversity alternative.

Therefore, these studies highlight the importance of frames which can help to define an
issue, identify who or what might be responsible, and what can or should be done (Nisbet,
2008). The frames analyzed in the present work are based on a deductive approach for
the identification of mental structures that may help to interpret whether the authors try

to shape beliefs and behaviors or mobilize action.

The following chapter illustrates the methodology adopted in this research study and the

data selected for the analysis.
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Chapter three

Methodology and Data Description

3.1 Research Aims

As described in chapter two, a growing body of research has focused on climate change
communication. However, relatively little research has investigated linguistic variation in
environmental discourses and its influence on the emergence of new words. This
dissertation is an attempt to carry out a comparative, long-term study, involving different
types of stakeholders from the U.S. and Europe. Specifically, it aims at the analysis of
language variation in discourse use in relation to climate change in social-networking -
based communication on Twitter. In particular, the research questions which prompted

this study are:
RQL. To what extent does language change according to the different users?

H1. Collocations related to climate change are more typical in NGOs, social
movements, news sites, and activists.
H2. Lexical creativity related to climate change is more frequent among social

movements, NGOs, news sites, and activists.
RQ2. To what extent does language vary from 2015 to 2020?

H3. The number of messages about climate increases throughout time among all
author types.

H4. New lexical items have a stronger negative meaning throughout time.

RQ3. Are there any differences in terms of language use between the United States and

the European Union?
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H5. The European Union has had a more stable and coherent concern about

climate change throughout time, compared to the United States.

The following sections will provide a detailed explanation of the research methodology

adopted in this study.

3.2 Building a climate-related corpus

This research is based on the analysis of a specialized corpus created with climate-related
texts in English retrieved from the social media platform Twitter. Therefore, a series of
filtration steps were performed on the original dataset in order to obtain the final corpus,

as described hereunder.

The first procedure implied the criteria of data collection based on specific Twitter users
and the time of publication. Tweets were automatically collected following the Cougnon
et al. (2022) methodology, using Twint, an advanced Twitter scraping tool written in
Python that allows for scraping tweets from Twitter profiles without using Twitter’s API,
and consequently with no restrictions®3. In fact, this scraping tool provides open access
for the collection of Tweets from specific users, with no time limit, and the searched data
represent active accounts run by real people. For this study, all tweets were retrieved with
metadata related to authors’ screen name, time of publication, hashtags, mentions, URLSs,
and the different languages the tweets are written in. However, all tweets related to former
president Trump were downloaded from www.thetrumparchive.com since the
@realDonaldTrump account was permanently suspended on 8" January 2021. Moreover,

retweets were excluded since they were not relevant to the research aims.

13 https://github.com/twintproject/twint
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For the purpose of investigating the development and change of language use, a
diachronic corpus was created. This is a corpus built with the aim of being representative
of a language over a particular period of time in order to track linguistic changes within
it (Baker, 2006). In addition, not only the meaning of words may change over time, but
they might also present different connotations for different people. For this research, the
selected time frame goes from 2015 to 2020. To the best of my knowledge, no other

research encompasses such length of time, in terms of duration and recentness.

A further specialized criterion for this corpus creation refers to place. Indeed, Twitter
enables users to indicate their location for each tweet, specifying longitude and latitude.
However, since it is an optional feature, as pointed out by Gaffney and Puschmann (2013),
approximately 1% of tweets are “geo-tagged”. For the purposes of this study, geolocation
metadata retrievable directly when scraping tweets were ignored. Notably, this source of
data is particularly useful when investigating and comparing public perception (Abbar et
al., 2016; Jang & Hart, 2015), or when relating climate change discourse to spatial
patterns of climate change messaging, i.e., in relation to climate disasters (Kirilenko et
al., 2015; Kryvasheyeu et al., 2015). In the case of this study, all tweets were manually
annotated considering the origin of each actor, based on the “home” location specified in
their public profile. This geographical label, i.e., EU, U.S., or International for the
accounts which specified their location as “global” or “Earth”, provides a clear distinction
of their provenance and helps to better understand whether they mostly act in Europe, in
the United States or on an international level. Most importantly, it allows to compare
language use among these stakeholders and define whether social and cultural factors

affect discourse.

The tweets were collected from sixty-three users, divided into specific groups, labeled as

“author type”, such as climate activists, news companies, NGOs, institutional

51



organizations, politicians, and social movements. Specifically, the corpus consists of
eight climate activists, four from the USA and four from Europe; two news companies, a
European and an international one; four NGOs, a European one and three international
ones; nine governmental organizations, five from Europe and three from the U.S.;
eighteen European politicians and eighteen from the U.S.; and five social movements,

one from Europe, two international ones and two from the U.S.

Moreover, this research follows the nonrandom sampling schemes (Patton, 1990; Miles
& Huberman, 1994; Onwuegbuzie & Leech, 2007). Sampling is defined as “a finite part
of a statistical population whose properties are studied to gain information about the
whole” (Merriam-Webster dictionary). Indeed, this stage is “an important step in the
research process because it helps to inform the quality of inferences made by the
researcher that stem from the underlying findings” (Onwuegbuzie & Collins, 2007, p.
281). Specifically, | used purposive sampling, thus, the primary criteria in the selection
of the population are of paramount importance in relation to the goals of this research
(Andrade, 2021). As pointed out by Onwuegbuzie and Collins (2007, p. 287), “if the goal
IS not to generalize to a population but to obtain insights into a phenomenon, individuals,
or events [....], then the researcher purposefully selects individuals, groups, and settings
for this phase that maximize understanding of the underlying phenomenon.”. The sample
was stratified with different attributes, i.e., author type and origin. The division of the
population in groups, taking into consideration the context which may affect the meaning
of discourse, is important to understand in depth the studied phenomenon (Onwuegbuzie
& Leech, 2007). My research fits in what Stake (2000) defined as collective case studies.
Indeed, case studies enable to investigate a phenomenon within set boundaries of time
and space based on some cases with the intent to analyze a phenomenon, population or

general condition, and when multiple cases are involved, “nothing is more important than
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making a proper selection of cases” (Stake, 2000, p. 446). Therefore, the population was

defined and divided in groups a priori; as underlined by Biber (1993, p. 244) “stratified

samples are almost always more representative than non-stratified samples”. The

preestablished groups include activists, social movements, NGOs, news sites, politicians

and organizations, and the main goal is to discover discourse use related to climate change

among these groups identified as leading spokespeople about climate or acknowledged

as those who have the power and duty to act. All accounts were selected according to

their popularity within the European and U.S. contexts. Information related to the single

stakeholders can be found in Appendix 1.

Overall, 372,719 tweets were collected in the time frame from 2015 to 2020. Specifically,

table 3.1 shows the number of tweets collected from each user:

Authors sorted by type and origin | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Total
Activists 29 92 122 998 4278 | 2565 8084
EU 45 33 486 2055 | 1755 4374
Adélaide Charlier 12 92 104

Anuna De Wever 61 51 112

Greta Thunberg 358 863 524 1745
Luisa Neubauer 45 33 128 1119 | 1088 2413
us 29 47 89 512 2223 810 3710
Jerome Foster 11 70 476 1893 589 3028
Varshini Prakash 27 27

Vic J. Barrett 29 47 19 36 65 47 243

Xiye Bastida 265 147 412

NEWS 13428 | 11489 | 9597 | 7322 | 6205 | 6536 | 54577
EU 7618 | 6027 | 4827 | 3866 | 3386 | 3163 | 28887
Guardian Environment 7618 | 6027 | 4827 | 3866 | 3386 | 3163 | 28887
INT 5810 | 5462 | 4770 | 3456 | 2819 | 3373 | 25690
EcoWatch 5810 | 5462 | 4770 | 3456 | 2819 | 3373 | 25690
NGOS 7275 | 6338 | 5549 | 5459 | 5338 | 4856 | 34815
EU 1018 | 1292 | 1133 | 1196 992 908 6539
EEB 1018 | 1292 | 1133 | 1196 992 908 6539
INT 6257 | 5046 | 4416 | 4263 | 4346 | 3948 | 28276
Climate Action Network Int (CAN) 751 374 369 526 823 679 3522
Greenpeace 5506 | 4672 | 4047 | 3737 | 3523 | 3269 | 24754
Organizations 7055 | 7388 | 7504 | 7443 | 7576 | 7024 | 43990
EU 2272 | 2152 | 2908 | 3022 | 2737 | 2491 | 15582
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ENVI Committee Press 223 223 212 202 144 246 1250
EU Climate Action 425 335 345 469 407 345 2326
EU Environment 421 609 812 938 708 598 4086
Greens/EFA 486 510 806 653 667 722 3844
IPCC 717 475 733 760 811 580 4076
UsS 4783 | 5236 | 4596 | 4421 | 4839 | 4533 | 28408
NOAA 618 477 520 438 331 244 2628
The Nature Conservancy 1145 | 2032 | 1960 | 1870 | 2041 | 1881 | 10929
U.S. Department of Energy 1517 | 1877 | 1435 | 1620 | 1873 | 1352 9674
U.S. EPA 1503 850 681 493 594 1056 5177
Politicians 24016 | 25469 | 20700 | 22284 | 25594 | 33775 | 151838
EU 4994 | 4134 | 5033 | 5405 | 5488 | 8094 | 33148
Adina Valean 58 60 35 7 39 210 409
Andreea Strachinescu 319 316 594 610 507 275 2621
Antonio Guterres 222 559 525 881 2187
Catharina Sikow Magny 130 428 522 379 333 65 1857
Charles Michel 821 717 474 345 360 561 3278
David Sassoli 9 1 274 499 783
Ditte Juul Jorgensen 41 41
Frans Timmermans 912 450 443 273 500 240 2818
Jean Lambert 291 165 244 194 307 282 1483
Kadri Simson 57 40 22 10 54 492 675
Mairead McGuinness 386 475 536 578 514 320 2809
Margaritis Schinas 210 285 334 308 242 341 1720
Mariya Gabriel 450 396 527 935 545 1229 4082
Miguel Arias Cafiete 568 158 147 228 108 1209
Stella Kyriakides 102 100 37 93 171 578 1081
Ursula von der Leyen 165 960 1125
Valdis Dombrovskis 631 478 751 782 714 698 4054
Virginijus Sinkevi¢ius 59 66 136 103 130 422 916
UsS 19022 | 21335 | 15667 | 16879 | 20106 | 25681 | 118690
Al Gore 246 233 303 202 152 110 1246
Alexandria Ocasio-Cortez 2 3 1365 | 2810 | 1812 | 1442 7434
Barack Obama 1273 865 59 78 136 322 2733
Bernie Sanders 2555 | 3444 426 745 3041 | 2391 | 12602
Deb Haaland 141 601 1617 | 1648 642 1961 6610
Donald Trump 7536 | 4037 | 2292 | 3104 | 4805 | 6121 | 27895
Ed Markey 1369 | 1248 | 2093 | 1545 | 1333 | 1165 8753
Andrew Wheeler 65 130 365 560
Gina McCarthy 554 430 11 995
Hillary Clinton 2168 | 5101 204 501 540 771 9285
Jennifer Granholm 510 2083 | 2297 | 1802 | 1652 | 1587 9931
Joe Biden 11 109 147 125 1775 | 3183 5350
John Kerry 576 547 116 119 92 140 1590
Michael S. Regan 6 104 247 477 568 332 1734
Mike Pence 622 1058 122 251 256 2013 4322
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Nancy Pelosi 540 481 1602 | 1076 | 1215 | 1067 5981
Rep. Frank Pallone 913 991 2115 | 2033 | 1862 | 2711 | 10625
Scott Pruitt 651 298 95 1044
Social movements 14276 | 13091 | 13813 | 11872 | 16425 | 9938 | 79415
EU 904 645 1580 464 1403 968 5964
350.0rg Europe 904 645 1580 464 1403 968 5964
INT 1816 | 6582 | 2876 | 11274
Extinction Rebellion 1721 | 6180 | 2400 | 10301
Fridays For Future 95 402 476 973
us 13372 | 12446 | 12233 | 9592 | 8440 | 6094 | 62177
Climate Reality 12036 | 10036 | 10069 | 8169 | 7835 | 5710 | 53855
Earth Guardians 1336 | 2410 | 2164 | 1423 605 384 8322
Total 66079 | 63867 | 57285 | 55378 | 65416 | 64694 | 372719

Table 3. 1: Number of tweets per authors (in raw numbers)

In particular, 94,495 tweets come from European users, 213,144 from Americans, and

65,241 from international ones as illustrated in Figure 3.1 below.

American
57%

European
25%

Figure 3.1: Distribution of tweets by origin in percentages

Since this study investigates English language variation, the tweets were filtered by

language. As a result, the corpus includes 86,472 tweets in English from the EU, 208,998

from the U.S. and 64,484 from international authors, for a total of 359,954 tweets.

Moreover, the following section outlines a further step to the corpus filtration through

keyword lists.
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3.3 Corpus filtration with climate-related words

The aim of this research is to approach the study of the language within a determined
context and, in line with the scientific method. Thus, the filtration of tweets was
instrumental in creating a more climate-related corpus, representing the relevant set of
data to possibly validate or reject the hypotheses and answer the research questions.
Indeed, as pointed out by McEnery (2006), the creation of a “problem-oriented corpus”
might involve the extraction of data from a larger corpus. Therefore, the final specialized
corpus is the result of a text collection gathered according to specific criteria. Baker
(2006, p. 29) suggests that “when building a specialized corpus for the purposes of
investigating a particular subject, a selective choice of texts might take place, resulting in

giving equal or more precedence to quality or content of data over issues of quantity”.

Specifically, the study carries out a keyword analysis as it is believed that a keyword list
provides a measure of saliency (Baker, 2006). This process was implemented through the
analysis of keywords of four specific authors within the corpus, i.e., Eco Watch,
Greenpeace, Guardian Environment, Extinction Rebellion, therefore, two environmental
news companies, an NGO, and an international social movement. These author types were
chosen since their tweets deal particularly with climate-related content only, attention is
paid to main events around the world and therefore have been considered representative

to the study with no need to apply further filtration.

The keyword list was obtained through Sketch Engine. Sketch Engine is a leading online
corpus analysis service with a range of highly flexible functions to build and analyze
corpora. It is a set of software tools for corpus analysis developed by Lexical Computing

Ltd. The system was created by a British lexicographer and corpus linguist, Adam
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Kilgarriff, and a Czech programmer, Pavel Rychly. It provides common statistical
methods to produce frequency statistics, calculate co-occurrence patterns, visualize

contrasts and to explore user and multilingual corpora (Kilgarriff et al., 2014).

Keywords were extracted using the Keywords & Terms tool in Sketch Engine. These are
words (single-token items) that appear more frequently in the focus corpus than in the
reference corpus and can be used to identify what is specific to one corpus (focus corpus)
in comparison with another one (reference corpus), which represents the general
language. Hence, they are useful to define and understand the main topic of the corpus
acting as a benchmark of what is “normal” language (Baker, 2006, p. 43). Sketch Engine
combines statistics with linguistic criteria to extract keywords and terms. Typically, the
largest corpus in the language used is preselected as the reference corpus. Although it is
possible to set a different corpus as the reference corpus, | decided to carry out the analysis
with the one selected by the software, that is English Web 2020 (enTenTen20), due to its
characteristics. Indeed, the enTenTen corpus version used is an English corpus made up
of texts collected from the Internet and consists of 38 billion words extracted from texts
downloaded between 2019 and 2021. It belongs to the TenTen corpus family, i.e., a set
of text corpora generated from the Web detected through a technology able to collect
linguistically valuable web content. The name TenTen refers to the target corpus size 10+

billion words per language (Jakubicek et al., 2013).

As a result, 1,000 words were extracted and ranked based on the document frequency,
I.e., the number of documents in which the word or phrase appears in the focus corpus.
Subsequently, the items were manually cleaned. Firstly, proper names, group names,
animals and words in other languages were discarded. Secondly, the main corpus was
filtered, i.e., one tweet at a time in Excel, by using climate-related words with absolute

frequencies of at least 50, based on the number of occurrences in the subcorpus and a
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minimum keyness score of 5 calculated using the simple math method in Sketch Engine

— a high score expresses the domain of the focus corpus. This choice was based on the

aim of creating a balanced list taking into consideration both document frequency and

score. As highlighted by Baker (2006), the choice of cut-off points in the analysis of

corpora may represent a major issue in CL. Currently, no formulae are available to

establish the most suitable balance between “saliency and quantity in terms of cut-off

points” (Baker, 2006, p. 179). Subsequently, as illustrated in table 3.2, a total of 93

keywords were employed, resulting in 163,753 tweets.

Item Frequency | Score
1| climate 11075 72,4
2| oil 2836 10,939
3| planet 2497 26,457
4| crisis 2245 20,377
5| fuel 2190 16,087
6 | plastic 2017 22,731
7 | fossil 1910 66,568
8 | ecological 1761 76,746
9| ocean 1722 18,977
10| coal 1652 35,003
11 | forest 1632 11,935
12 | pollution 1584 43,286
13| green 1510 5,894
14 | extinction 1414 110,149
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15| emergency 1388 11,978
16 | emission 1359 20,983
17 | earth 1261 6,251
18 | renewable 1257 34,468
19 | environmental 1176 6,991
20 | solar 1147 13,091
21 |clean 1142 5,641
22 | waste 1043 8,216
23 |wildlife 1003 17,551
24 | carbon 1003 12,474
25 | pipeline 937 25,724
26 | inaction 858 182,638
27 |reef 762 31,446
28 | fracking 752 118,535
29 | indigenous 716 15,923
30 | nuclear 688 6,829
31| flood 668 10,818
32 |warming 630 22,909
33 |toxic 628 22,311
34 | specie 563 5,28

35| meat 521 8,064
36 | drilling 514 28,634
37 | sustainable 449 5,814
38| drought 424 20,761
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39| endangered 414 33,382
40 | species 410 5,748
41 | marine 398 5,195
42 | coral 394 17,344
43| melt 380 12,855
44 | deforestation 373 65,644
45| mining 360 7,319
46 | biodiversity 337 20,385
47 | pesticide 314 17,844
48 | rainforest 304 31,002
49 | wildfire 288 29,866
50 | denier 274 70,981
51 | pollute 264 37,361
52 [ hurricane 262 7,601
53| ecosystem 261 6,955
54 | greenhouse 258 10,712
55| denial 254 12,607
56 | drill 238 5,879
57 | glacier 233 14,597
58| co2 225 9,243
59 | polluter 224 71,004
60 | dump 220 6,745
61 | flooding 215 14,478
62 | bushfire 194 49,032
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63 | renewables 193 69,9
64 | heatwave 193 66,503
65 | single-use 188 53,605
66 | recycle 181 9,545
67 | bleach 160 17,479
68 | recycling 152 7,035
69 | extinct 150 15,931
70 | methane 149 15,375
71 | plant-based 138 28,622
72 | poison 132 5,356
73 | polluted 131 27,083
74 | coalmine 126 65,776
75|smog 126 33,383
76 | glyphosate 116 31,767
77| vegan 116 7,745
78 | ecocidal 114 66,031
79 | conservationist 113 28,546
80 | footprint 106 5,635
81 [ environmentalist 104 14,792
82 | endanger 98 9,151
83| solar-powered 92 34,682
84 | microplastic 91 37,563
85 |ecocide 81 43,772
86 | radioactive 79 6,961

61



87 | eco-friendly 70 11,117
88 | reusable 68 9,715
89| landfill 63 6,004
90 | plastic-free 61 32,692
91 | permafrost 61 15,727
92 | microbead 55 28,375
93 | low-carbon 51 14,43

Table 3. 2: Keywords ranked by frequency

Overall, as can be seen in table 3.2, non-renewable resources show high frequency and
saliency in the focus corpus - oil, fuel, fossil, coal, carbon, nuclear. These items suggest
major attention on climate change causes. Accordingly, most keywords refer to disasters
and human impact thus highlighting the negative consequences of climate change, such
as extinction, waste, deforestation, pesticide, wildfire, greenhouse, flooding, heatwave,
footprint, microplastic, pollution, inaction, fracking, drilling, CO2, bleach, recycling,
landfill. In addition, part of the items refers to people, such as indigenous, denier, polluter,
environmentalist, and presumably allude to the main actors, who, according to the
specific context, might be interpreted as “victims” or “perpetrators”. By analogy, other
keywords relate to natural elements and the environment, e.g., planet, ocean, forest, earth,
wildlife, reef, species, ecosystem, which may be considered as the vulnerable target of
climate change. However, other items, specifically adjectives, seem to put forward
possible solutions — ecological, green, renewable, solar, clean, sustainable, reusable,

plastic-free, low-carbon.

Considering the variables of origin and time, figure 3.2 and table 3.3 show a general

picture of the results obtained through a pivot table in Excel:
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Figure 3.2: Number of tweets per author type through years

Indeed, table 3.3 displays detailed information of the number of tweets per author type

from 2015 to 2020.
Years Social Politicians Organizations NGOs NEWS Activists Total
movements

2015 10559 2282 3256 5243 8731 16 30087
2016 9749 1909 2696 4679 7324 11 26368
2017 10191 2228 2724 4849 6618 17 26627
2018 9747 2820 3103 5166 5024 388 26248
2019 13218 3541 3113 5063 4004 1567 30506
2020 7609 3752 2962 4779 4135 680 23917
Total 61073 16532 17854 29779 35836 2679 163753

Table 3. 3: Number of tweets per author type through years
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As illustrated in table 3.3, overall, the year which counts the greatest number of tweets
related to climate is 2019, probably due to a global climate strike across 4,500 locations
in 150 countries in September which received a great deal of media attention, followed
by the 2019 Climate Summit in New York and the unprecedented wildfires across the
Amazon rainforest. Whereas the least tweeted year is 2020. As pointed out by Loureiro
and All6 (2021), COVID-19 pandemic sharply decreased the number of climate related

tweets.

Social movements are the most active users with 61,073 tweets in the considered time
frame. The most tweeted year is 2019, while the least tweeted one is 2020. News
companies followed with 35,836 tweets, the most tweets in 2015 and the least in 2020.
With 29,779 tweets total, NGOs represent the third most prolific group of users. The most
effective year was 2015, while the least was 2016. Overall, 23,050 tweets were posted by
organizations, primarily in 2019, but a smaller number in 2016. Among politicians,
16,532 tweets were posted, ranking them as the second least active tweeters. Accordingly,
2020 was the most prolific year, while 2017 was the most ineffective one. The least
productive group is the activist community. Because of the more active status in 2018,

and the most prolific year in 2019; 2015, 2016, and 2017 may not be relevant.

In addition, from figure 3.3 and table 3.4, it is easily understandable how U.S.
stakeholders are leading the trend, followed by international users. Occurrences may vary
under the impact of political leaders who presumably dictate the trend. Indeed, in 2015
there was a strong involvement with the Paris agreement. However, from the following
year, during the Trump era, in the U.S. the issue was possibly silenced, as climate change

denialism ruled. Thus, a rising urge to take action to fight the climate crisis stands out.
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Figure 3.3: Tweets related to climate from 2015 to 2020 distributed according to the
origin (in raw numbers)

Indeed, table 3.4 provides clear numbers of tweets according to the origin. Tweets from

the United States are the most numerous with a total of 74,392, in particular in 2015.

Years
2015
2016
2017
2018
2019
2020
Total

Table 3. 4: Number of tweets per year by origin (in raw numbers)

EU
7188
5612
6746
6670
7764
7358
41338

INT
8495
7393
7222
7640
10044
7229
48023

us
14404
13363
12659
11938
12698
9330
74392

Total
30087
26368
26627
26248
30506
23917
163753

A detailed analysis of the number of tweets per each author is illustrated in the following

section.
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3.4 Tweets per stakeholder
Overall, as shown in table 3.3 (tweets per year per group), the six author types can be
ranked from the most to the least active ones as follows: social movements, news, NGOs,

organizations, politicians, and activists.

As reported in figure 3.4, among the social movements, the European 350.org Europe and
the two Americans Climate Reality and Earth Guardians have been active since 2015.
The two international ones, Extinction Rebellion and Fridays for Future, were established
in 2018 and thus stared tweeting that year. The American Climate Reality is the one with
the highest number of tweets, 44,633. The most tweeted year was 2015 and the trend
steadily decreased until 2020. The second most active account is the international one of
Extinction Rebellion which posted 7,725 tweets in only three years, with a peak in 2019.
The third most active social movement is 350.org Europe with 4,296 tweets, only 1,196
in 2019. The American Earth Guardians posted 3,921 tweets in total with the highest peak
in 2017 with 1,082 tweets. The international Fridays for Future posted 498 tweets in three
years, 2020 was the most active year. As shown in figure 3.4, the year with the highest
number of tweets is 2019 which “was the year of climate action!” (Climate Reality

30.12.2019). In addition, most tweets denounce extreme weather events and call to action.
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Figure 3.4: Number of tweets by Social Movements per year
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As for news companies, with only two accounts as illustrated in figure 3.5, this group is

the second most productive one. It includes two accounts: the European Guardian

Environment and the international EcoWatch. Both posted in the considered time frame,

EcoWatch has a total of 19,438 posts, whereas Guardian Environment has 16,398. In both

cases 2015 is the most tweeted year and the most frequent topics were the Paris

agreement, fracking bans, and investments in renewable energy.
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14 Detailed figures are reported in Appendix 2.
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Figure 3.5: Number of tweets by news companies per year:s

Moreover, the four selected NGOs are one from Europe, the European Environmental
Bureau (EEB), one from the U.S., The Nature Conservancy, and two international,
Climate Action Network International and Greenpeace. As reported in figure 3.6, the
latter is the one with the highest number of tweets, 17,625, with a hit in 2015, followed
by The Nature Conservancy with 5196 tweets, then EEB and Climate Action Network
International with 4,221 and 2,737 tweets, respectively. Overall, there is a constant
number of tweets over the years, however the one with the highest number is 2015. The

most covered topics are related to pollution and deforestation and COP25, as well.
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Figure 3.6: Number of tweets by NGOs per year:s

Organizations are either European or American and the former have the highest number

of posts also due to the fact that there are two more organizations in the European group.

15 Detailed figures are reported in Appendix 2.
16 Detailed figures are reported in Appendix 2.
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In general, as shown in figure 3.7, the number of tweets is well balanced over the years.
Among the American accounts, the U.S. Department of Energy is the most active one
with 5,196 tweets, then the U.S. Environmental Protection Agency with 3,740 tweets, and
the National Oceanic and Atmospheric Administration (NOAA) with 1,949. Whereas, for
the European organizations, EU Environment leads the trend with 2,901 tweets, the IPCC
with 2,672, EU Climate Action with 1,798, Greens/ European Free Alliance

(Greens/EFA) with 1,275, and finally ENVI Committee Press with 5,94 tweets.

o020 T
e o
2019
—_—
p1g I
e
ey —=
——
201 N
F
2015 I —
— e
0 200 400 600 800 1000 1200
U.5. EPA W U.S. Department of Energy
H NOAA W IPCC
Greens/EFA in the EU Parliament ?? ® EU Environment
B EU Climate Action B ENYI Committee Press

Figure 3.7: Number of tweets by organizations per year

Starting with the European Politicians, they all becam