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Abstract

Climate change is a constant threat to human life, and it is important to understand the public
perception of this issue. Previous studies examining climate change have been based on limited
survey data. In this study, the authors used big data such as news articles and social media data,
within which the authors selected specific keywords related to climate change. Using these
natural language data, topic modeling was performed for discourse analysis regarding climate
change based on various topics. In addition, before applying topic modeling, sentiment
analysis was adjusted to discover the differences between discourses on climate change.
Through this approach, discourses of positive and negative tendencies were classified. As a
result, it was possible to identify the tendency of each document by extracting key words for
the classified discourse. This study aims to prove that topic modeling is a useful methodology
for exploring discourse on platforms with big data. Moreover, the reliability of the study was
increased by performing topic modeling in consideration of objective indicators (i.e.,
coherence score, perplexity). Theoretically, based on the social amplification of risk
framework (SARF), this study demonstrates that the diffusion of the agenda of climate change
in public news media leads to personal anxiety and fear on social media.
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1. Introduction

Climate change is one of the most noteworthy global issues with serious consequences. The

sixth report of the Intergovernmental Panel on Climate Change (IPCC), released in August
2021, stated that human activity can change the climate at an unprecedented rate [1].

According to the report, the global average temperature will likely rise by 1.5 °C by 2040, 10

years earlier than the projection of research conducted three years ago. Considering this
challenge, researchers have warned of an increase in catastrophic events, such as heatwaves,
droughts, floods, and wildfires. To address these problems, government agencies worldwide
have proposed policies to implement action in public policy on climate change depending on
public opinion [2]. However, previous approaches to measuring public opinion on climate
change have been based on limited data such as surveys or have mostly used data from a single
type of platform. Brulle et al. [3] used survey data of public perception of the climate change
between 2002 and 2010, performing a time series analysis of factors including extreme
weather events, public attention to scientific information, and media coverage. Mildenberger
et al. [4] conducted data analysis of surveys from 2011 to 2015 to investigate the regional
distribution and public perception of climate change. These surveys were conducted to
examine the diversity of opinions on Canadian climate and energy at the regional level. Chen
et al. [5] used Twitter data and Deep Neural Network (DNN) to predict public opinion of
climate change. However, these studies are insufficient to represent public opinion because of
the limited number of survey participants and type of data. Therefore, big data from news and
social media are used to obtain public opinion [6,7].

In this study, news data from LexisNexis and text data from Reddit, a globally popular
social media platform, were considered as an indicator of public awareness of climate change.
Subsequently, text mining, a methodology of natural language processing, was used as a big
data analysis technology to extract information and derive essential meaning from
unstructured data [8,9]. Among the studies in machine learning and statistics, topic modeling
automatically patterning words with a polynomial distribution has been used as a significant
methodology [10]. Assuming that each document is a function of a latent variable, topic
modeling can automatically find topics and focus on grouping text documents. Unstructured
data, such as news, posts, emails, and reviews, can be used for topic modeling [11].

Therefore, this study explores the perspective of text mining related to climate change
through topic modeling. Specifically, the authors analyze the data using topic modeling and
perform discourse analysis on climate change based on various topics in the text. Before
applying topic modeling, sentiment analysis was performed to discover differences in
discourse according to emotions on climate change. The contribution of this study is the
approach to global awareness of climate change in time series and differences according to the
source of discourse.

2. Related Works

2.1 Climate Change Research Using Data Analysis

With the increase in climate crisis that threaten the human life, various studies related to
climate change have been conducted. Hickman et al. [12] surveyed 10,000 children and
adolescents on climate change and investigated their thoughts and feelings about the
government’s response to climate change. The participants in this survey had negative
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thoughts about the government’s response, which caused personal suffering and anxiety. Chen
et al. [13] used Twitter data to build a model that can distinguish perceptions in text data
regarding user attitudes to climate change. In this study, 2,000 datasets of climate change were
labeled as denier and non-denier. Loureiro et al. [14] assessed public sentiment toward climate
policies in the UK and Spain over six months in 2019 using natural language processing (NLP)
tools and Twitter data. Through these data, it was possible to analyze the sentiments and
preferences of the British and Spanish public regarding climate change policies. Stoddart et al.
[15] investigated the discourse on climate change using Canadian news reports as data. This
analysis found that media reports of the climate change focus on policymaking, management,
and mitigation of issues. Treen et al. [16] collected posts containing keywords related to
climate change from a subreddit on Reddit and used these data to implement polarity analysis
for each community. This study confirmed that the form of discussion can differ depending on
the platform structure. Furthermore, Fownes et al. [17] explained the advantages and
limitations of discussing climate change on Twitter. Specifically, this discussion concerned
the possibility that a wide range of discourse activities related to climate change could be
transformed offline. Thus, discourse research on climate change has been conducted through
surveys, news, and social networking platforms, and analyzed results of these approaches have
proven useful in discourse analysis.

2.2 Topic Modeling and Sentiment Analysis

Topic modeling is an unsupervised learning and statistical modeling methodology for
discovering the topic of a document set. This methodology is used to find important words in
textual data [18]. In addition, sentiment analysis in discourse research is a model in the field
of computational linguistics used to predict the emotion of the text [19]. Melton et al. [20]
investigated the public perception of the COVID-19 vaccine using text data from Reddit. In
this study, sentiment analysis was performed using the TextBlob library to simultaneously
consider the emotions of the general public. Subsequently, using classified text data by
TextBlob, insights into public opinion were presented through latent dirichlet allocation (LDA)
topic modeling. Mishra et al. [21] used topic modeling to analyze user situations, sentiments,
and opinions as expressed on social media services about the tourism industry affected by the
COVID-19 pandemic. In this process, Twitter data were collected, and the Valence Aware
Dictionary and sEntiment Reasoner (VADER) tool was used to calculate sentiment scores; the
groups classified by VADER were clustered using LDA modeling. As a result, the clusters of
industries affected by COVID-19 (e.g., hotels, medical, tourism) were important for analyzing
information flow. Cirqueira et al. [22] noted that universities worldwide use the Facebook
platform for public relations, implementing a combination of sentiment analysis and topic
modeling to find a perception of the university by students and faculty using the platform.
Consequently, this method was proven to be valuable for people management on social media.
Furthermore, with the increasing number of airport service users, Kilig et al. [23] investigated
customer perceptions of various airport services. By applying topic modeling to passenger
comments, topics for ten services were identified, and sentiments for each topic were extracted.
These results suggested guidelines for improving existing services or introducing new service
processes for managing airport services. In addition, topic modeling can facilitate analyzing
important keywords for various topics, such as tourism and economy domains [24,25]. Based
on these previous studies, topic modeling has demonstrated the ability to derive the potential
meaning of the text used in various domains.
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Table 1. Summary of research in climate change, topic modeling and sentiment analysis

[25]

analysis

Authors Research topic Method Data source
Hickman et al. Climate anxiety Descriptive statistics Kantar
(2021)
[12]
Chen et al. (2019) Climate change Deep neural network Twitter
[13]
Loureiro and All6 | Sentiments related Natural language processing Twitter
(2020) to climate change tools
[14]
Stoddart et al. Climate change Textual analysis Canadian national
(2016) newspapers
[15]
Treen et al. (2022) | Studies of climate Topic modeling Reddit
[16] discourse
Melton et al. COVID-19 Sentiment analysis and topic Reddit
(2021) pandemic modeling
[20]
Mishra et al. Tourism during Deep learning-based sentiment Twitter
(2021) COVID-19 analysis and topic modeling
[21] pandemic
Cirqueira et al. Relationship Sentiment analysis and topic Facebook
(2017) management in modeling
[22] universities
Kili¢c and Cadirci Airport service Sentiment analysis and topic Skytrax
(2022) experience modeling
[23]
Kim et al. (2023) British Museum Topic modeling LexisNexis
[24]
Lee et al. (2023) ESG discourse Topic modeling LexisNexis

3.1 Data Collection

3. Method

The authors collected 198,717 and 61,370 data on climate change from news data (i.e.,
LexisNexis) and social media data (i.e., Reddit), respectively, for the period January 1, 2018
to August 31, 2022. As climate change has a wide range of meanings, four queries (“climate
change”, “climate crisis”, “heatwave”, and “wildfire”) including all these meanings were
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selected as keywords in Lexis [26-28]. Similarly, the subreddits r/climate, r/climatechange,
and r/wildfire were used to gather review data.

3.2 Data Preprocessing

To achieve an improved representation of the data, the authors applied a lemmatization to
news and social media data. Unnecessary words in each data point were removed with a
consideration of stopwords in spaCy, an open source Natural Language Processing library.
Subsequently, the authors divided the positive and negative tones of groups using Linguistic
Inquiry and Word Count (LIWC)-2022, which is a dictionary-based software designed for
natural language processing tasks [29]. The “tone_pos” and “tone_neg” features were selected
from the results of LIWC-2022 for news and social media data to classify positive and negative
groups. These features belong to the Affect category, which reflects the sentiment of text data
as a result of LIWC-2022 [29]. Text data having a higher tone_pos score than tone_neg score
was classified as part of the positive group, while text data fulfilling the opposite condition
was classified as part of the negative group. In addition, in order to know the importance of
positive and negative words in each data, the top 50 words can be extracted through TF-IDF
and identified through word cloud (Fig. 1 and Fig. 2).
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Fig. 1. Word cloud of positive and negative data from LexisNexis
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Fig. 2. Word cloud of positive and negative data from Reddit
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3.3 Dirichlet Multinomial Regression (DMR)

With positive and negative group data, the authors used Dirichlet Multinomial Regression
(DMR), which is an extension of existing LDA. LDA produces the distribution for each topic
of the document using a word matrix and conditional probability. Because DMR can utilize
specific features of documents with prior distribution, it is more comprehensively used than
LDA [30]. Therefore, in this study, “years” was set as a variable to analyze the topic using a
time series.

3.4 Coherence and Perplexity

Topic coherence is a measure of the number of semantically similar words within a topic [31].
Therefore, to associate similar words with each topic cluster, a higher coherence score is
preferable. The authors have used a tomotopy library to calculate the coherence class.
Although there are various methods to measure coherence, the authors have selected C,;
based on pointwise mutual information (PMI). C,,.; computes the PMI of all word pairs in a
sliding window and provides N top words [32]. The related equation is as follows:

2 —
Cuci = N-(N—1) ?1211 jN:i+1PMI(Wile) o

_ P(Wi,W]')+ €
PMI(w;,w;) = log FrosrTon )
The probability is calculated based on the number of word co-occurrences. € is a smoothing
count value to prevent the numerator from becoming zero.

Another important indicator, perplexity (PPL) is a value used in information theory to
evaluate the predictive outcome of a natural language statistical model within a dataset. A
lower perplexity value indicates a better probabilistic model [33]. The related equation is as
follows:

Perplexity(Dyese) = exp { - Eianporva) ©
Zd=1Nd

While M is the number of test datasets (i.e., D;ps¢), Ny iS the total number of words. p(w,) is

the probability that a word is allocated to a specific topic. To calculate the perplexity, an

inherited member from the tomotopy library, “perplexity,” was utilized. Consequently, in the

range where a high coherence score and a low PPL score commonly overlap, the number of

topics was determined.

4. Results

To analyze the difference between positive and negative opinions on climate change, the
authors used LIWC-2022 to group news and social media data. As a result, four groups were
created based on the LIWC-2022 features, and the values of coherence and perplexity for each
group were calculated. Subsequently, the optimal number of topics could be determined using
these values (Figs. 3-6). The values of coherence, perplexity, and the number of topics are
shown in Table 2. The number of words per topic was set to 25 and words included in the list
of stopwords were removed.
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Table 2. Optimal value of coherence score and perplexity
Group Coherence Score Perplexity Topic Number
LexisNexis (Negative) -0.10387420094779624 4.48108954 8
LexisNexis (Positive) 0.5830874479380691 8.87642067 8
Reddit (Negative) -0.07397898455409299 4.34063737 6
Reddit (Positive) -0.10544398879857367 4.26976188 6
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4.1 DMR Result from LexisNexis

4.1.1 Positive Group

Among the topics in the positive group of LexisNexis, Topics 2 and 3 accounted for a higher
proportion of topic importance than other topics from 2018 to 2022. Topic 2 focuses on
changes in educational methods in response to climate change. Specifically, Eames [34]
indicated that, although New Zealand, an island nation, knew its ecological vulnerability, there
was a lack of education about climate change in its education system. Everth et al. [35] found
that the New Zealand government recognized the seriousness of climate change by declaring
an emergency regarding climate change and passing carbon neutrality legislation. In addition,
they argued that it is important to develop the educational capabilities of school leaders and
teachers to teach children about the risks of climate change [35]. Furthermore, Stevenson et al.
[36] suggested that educators and students can take a critical and creative approach to develop
a curriculum for climate change. In Australia, a survey on climate change found that only one
in three students understood the meaning of the greenhouse effect and climate change.
Consequently, many studies continue to point out the problem of existing education system.

Topic 3 is asummary of climate change reflected in various arts. The recent rapid increase
in the consumption of online content on climate change indicates that videos with such element
as music can encourage public participation in climate change awareness [37]. Banchero et al.
[38] confirmed that movie directors play a representative role in delivering messages related
to climate change to viewers. These results suggest that various media can affect public
awareness of climate change.

Topic 6 contains topics related to trees and forests, occupying a rate of approximately 10%
every year. Thuiller et al. [39] proposed that climate change affects tree vitality. These results
confirmed that evolutionary history has been weakened and phylogeny has led to the
homogenization of species. Additionally, models for predicting biodiversity and species
threats according to climate change have been presented [40]. Consequently, they suggested
that diversity of biological evolution changed in climate change. Therefore, from forests to
trees and biodiversity, climate change can affect everyday life.

Topic 7 is summarized as Energy and Technology. Energy generation worldwide is
largely dependent on fossil fuels, which have a significant impact on carbon emissions [41].
Therefore, renewable energy is essential for environmental sustainability and thereby
addressing global climate change [42]. Notably, attention to energy system innovation has
increased in recent years through the reduction of energy technology costs. In addition, some
companies that have tried to mitigate the effects of climate change have reduced energy
consumption and carbon emissions by adopting changes in supply methodologies, such as the
sharing of energy performance contracts [43]. The distribution of the topics is shown in Fig. 7
and Table 3.
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Table 3. Topics related to positive perceptions of climate change from LexisNexis

Number Topic Words
0 LifeStyle wine, food, heat, buy, meat, fashion, summer, dress, christmas,
wear, eat, bottle, skin, restaurant, vegan, sleep, grape, drink, fan,
waste
1 United Kingdom service, brexit, johnson, uk, labour, ireland, scotland, eu,
and Brexit community, say, boris, prince, northern, corbyn, london, deal,
Change gueen, royal, harry, tory
2 Education of people, change, zealand, student, school, work, new, australia,
Climate Crisis | say, think, world, country, china, need, university, science, health,
government, ardern, thing
3 Climate and Art book, film, music, love, festival, art, write, story, life, award,
woman, play, song, feel, star, child, york, artist, read, know
4 Affection of time, block, bst, publish, update, timeupdate, england, game,
Sports by australia, temperature, player, team, ball, weather, win, sports,
Climate Change play, test, day, case
5 Leaders of Each party, mr, labor, election, biden, trump, vote, candidate,
Country government, campaign, voter, say, morrison, seat, president, ms,
minister, leader, greens, democrats
6 Tree and Forest | tree, city, water, plant, fire, garden, new, say, park, island, travel,
land, sea, forest, council, specie, river, area, farmer, road
7 Energy and energy, company, emission, business, carbon, singapore, gas,
Technology cost, investment, market, cent, fund, technology, bank, coal, tax,
oil, economy, price, risk
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4.1.2 Negative Group

In the negative group of LexisNexis, the ratio of almost all topics was uniform. Among these,
topic 6 accounted for a large proportion. This topic was summarized with content related to
the UK and Australian governments. Australia has experienced extreme climate change, with
effects such as wildfires and floods, due to global warming. To prepare for such disasters,
studies have been conducted on governance that allows for dynamic interaction with the
government [44]. Additionally, Crowley [45] reviewed Australia’s climate change policy from
2015 to 2020 and noted that the conservative government of Prime Minister Morrison placed
political constraints on efforts to lower the usage of fossil fuels. Frost et al. [46] confirmed
that, in the UK, climate change was not considered in legislation related to biodiversity, and
Romsdahl et al. [47] noted that the UK government did not prioritize critical issues such as
climate change. To address climate change challenges, local governance practitioners must
reshape their strategies. Similarly, challenges have been constantly raised in countries that
have not established proper policies on climate change in the past few years. One of the topics
that did not appear in the positive group was related to forest fires. Topic 4 describes the
increasing number of wildfires, and Topic 7 is related to biodiversity. Australia experienced
unprecedented wildfires that destroyed large forests between 2019 and 2020. In addition,
drylands increased due to climate change have a significant impact on wildfires [48,49].

Topic 5 is summarized as war and policy. Zhang et al. [50] suggested that global war,
population, and price cycles are correlated with climate change. Moreover, the ongoing
Russia-Ukraine War has influenced economic and geographic factors [51]. Specifically, the
war has directly threatened sustainable development, climate change, and conservation.
Therefore, as the climate crisis has grown, concerns about the war were considered. Cartwright
[52] discussed how former President Trump's environmental restrictions had been altered since
Joe Biden was elected. Regulations related to climate change differ according to policy and
government.

Topic 0 accounted for a relatively high proportion in 2020. This increase coincided with
the outbreak of the pandemic caused by COVID-19. Climate change has reduced biodiversity,
and global warming has changed the habitat of species. These alterations have shortened the
evolutionary gap between animals and humans, resulting in global epidemics [53]. Based on
the similarities between the global climate emergency and Covid-19, Manzanedo et al. [54]
presented insights into managing global climate problems. Consequently, climate change can
be a serious issue that spans national and social scope. From LexisNexis data, the authors
discovered that the negative group mainly focused on the problems caused by climate change
(such as, pandemic, wildfires, war) and the issue that has continued from the past (i.e., global
warming, policy). The distribution of the topics is shown in Fig. 8 and Table 4.
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Table 4. Topics related to negative perceptions of climate change from LexisNexis

Number Topic Words
0 Covid-19 and health, school, student, coronavirus, child, covid, pandemic,
Climate Change people, disease, care, vaccine, university, education, virus,
space, worker, word, work, send, vaccination
1 Global Warming food, change, warming, emission, pollution, carbon, waste,
world, country, plastic, meat, agriculture, greenhouse, earth,
environmental, global, research, farmer, environment, report
2 Industry energy, gas, oil, company, power, coal, carbon, price, bank,
industry, electric, fuel, investment, emission, vehicle, fund,
business, utility, plant, market
3 Art film, book, police, protest, story, woman, fashion, man, news,
london, prince, life, people, art, music, think, feel, write, family
4 Increasing of fire, california, weather, heat, city, temperature, wildfire,
Wildfires disaster, flood, say, usa, home, storm, record, area, burn,
county, rain, state
5 War and Policy | trump, mr, biden, china, president, candidate, trade, democrats,
party, state, donald, states, russia, administration, united, joe,
security, ukraine, war
6 United Kingdom | australia, government, minister, party, labor, morrison, johnson,
and Australia policy, election, prime, mr, brexit, labour, uk, say, queensland,
elections, leader, coalition, change
7 Wildlife and water, canada, specie, tree, wildlife, trudeau, forest,
Conservation conservation, land, sea, bird, reef, river, fish, animal, ocean,
marine, fishing, alberta, ontario
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4.2 DMR Result from Reddit

4.2.1 Positive Group

The topics in Reddit’s positive group include “wildland Firefighter job”, “Careers in wildland
Fire,” “election and green energy”, and “global warming”. Topic 0 showed a percentage
increase between 2020 and 2022. The distribution is shown in Fig. 9 and Table 5. Owing to
climate change, firefighters' activities continue to increase [55]. In the case of Topic 2, words
such as “biden,” “energy,” “vote,” “green,” and “oil” are included. With Biden's executive
order related to climate change in 2021, topic 2 has a higher proportion than in other years
[56]. In topic 4, the topic was named “Sea level rise” based on words such as “temperature,”
“ocean,” “sea,” “level,” “rise,” “warming,” and “increase.” The damage caused by sea-level
rise has continued to increase. Dasgupta [57] proved that sea-level rise due to climate change
will have an adverse effect by encroaching on the territories of developing countries. In
addition, for scientific development related to sea-level rise, the concept and meaning are
presented by declaring a unified term instead of ambiguous words [58].

Topic 5, carbon footprint, is an indicator that quantitatively indicates the impact of
climate change on the production process. Various companies use the carbon footprint to
induce consumers to purchase products and services with low environmental impacts [59,60].
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Fig. 9. DMR result on positive data from Reddit

Table 5. Topics related to positive perceptions of climate change from Reddit

Number Topic Words

0 Wildland boot, season, work, fire, crew, get, job, pay, look, thank, know, want,
Firefighter job | question, time, guy, week, year, go, firefighter, offer, help, engine,
wildland, experience
1 Careers in crew, fire, season, job, work, position, experience, hire, get, apply,
Wildland Fire gs, offer, year, thank, look, engine, know, wildland, want, forest,
start, advice, resume, time
2 Election and | new, energy, bill, data, change, deal, biden, support, company, green,
green energy oil, plan, action, democrats, gas, fund, emission, house, fuel, goal,
clean, carbon, vote, panel
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3 Interest in change, help, people, look, know, think, video, book, thank, survey,
climate find, wildfire, post, want, science, feel, thing, fire, research, year,
change weather, idea, project, read

4 Sea level rise change, new, temperature, co, earth, energy, water, ice, carbon,

ocean, plant, data, rise, year, sea, level, emission, warming, power,
world, gas, help, green, study, increase

5 Carbon carbon, change, energy, amp, help, tree, emission, data, fuel, co,

footprint need, world, gas, people, reduce, oil, action, plant, company, planet,

way, use, footprint, power

4.2.2 Negative Group

The topics of Reddit's negative group are listed in Table 6. Based on the words of topic 0, the
authors named the topic “California Wildfire.” These issues have been noted as important in
previous studies. In California, wildfires destroy forests every year, causing casualties [61,62].
The structure of the meteorological system associated with wildfires in western America in
July 2019 has been studied [61]. These researchers analyzed the data based on the link between
atmospheric weather conditions and climate change. In addition, according to the results of
these studies, climate change has caused more severe droughts and increased the frequency of
wildfires [62].

Topic 1 was named “Attention on Carbon emission using social media.” Treen et al. [16]
analyzed Reddit data that discuss climate change. As a result, social media discourse has
proven to play an important role in online climate discussions. Uldam et al. [63] explored the
potential of YouTube as a communication space for discussion and confirmed that video media
is a forum for public debate. In particular, social media has been a place for several groups to
discuss climate change qualitatively and raise awareness.

Topic 2, “UN climate change,” can be an important trend in the period 2021-2022. UN
negotiations related to climate change are essential for implementing fundamental changes in
global economics [64]. This topic has accounted for the largest proportion in 2022 (Fig. 10).
Topic 5 was summarized as “Concern for climate change.” The number of people who feel
anxious about the threat of climate change continues to increase over time [65].
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Fig. 10. DMR result on negative data from Reddit
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Table 6. Topics related to negative perceptions of climate change from Reddit

Number Topic Words
0 California fire, wildfire, season, forest, california, change, crew, fight,
Wildfire work, get, data, job, know, firefighter, crisis, year, anxiety,
state, go, people, start, service, burn, day, gt
1 Attention on amp, youtube, watch, carbon, gt, gas, change, type, co,
Carbon emission | emission, video, company, national, pay, energy, medium, oil,
using social media reddit, gov, earth, be, source, car, greenhouse
2 UN climate energy, change, coal, power, fight, fuel, crisis, data, plant,
change world, warn, report, carbon, fossil, threaten, policy, plan, un,
news, water, oil, the, emission, heat
3 Global warming ice, temperature, year, co, ocean, heat, change, weather, sea,
water, earth, level, warming, increase, record, arctic, rise, melt,
cause, loss, study, atmosphere, event, hit, planet
4 Academic interest | change, people, crisis, amazon, scientist, data, science, want,
co, know, work, find, get, think, year, argument, carbon, go,
level, question, fire, need, come, thing, warming
5 Concern for world, think, feel, data, planet, go, say, know, child, fight,
climate change want, life, threat, need, action, change, people, crisis, year,
earth, stop, paper, be, emission, future

5. Conclusion

The climate change crisis has increased worldwide as a challenge that requires the efforts of
countries and industries [65]. Considering this issue, many researchers have analyzed
discourse to investigate changes in perceptions related to climate change. As various
technologies that process big data in discourse have been used, it is important to analyze them
and find new meanings. Among these technologies, text mining, which analyzes unstructured
data, is focused on an important method for discovering latent meanings in discourse.
Similarly, sentiment analysis and unsupervised learning research based on news and social
media data have been recognized as significant methods for investigating public perception.

In this study, to analyze the public perception of the climate change issue, the authors
collected 198,717 news data from LexisNexis' major media worldwide between 2018 and 2022,
using keywords such as “climate change,” “climate crisis,” “heatwave,” and “wildfire.” In
addition, the authors collected data from the subreddits r/climate, r/climatechange, and
r/wildfire from the social media website Reddit, where people can discuss specific topics.
Subsequently, a dictionary-based sentiment analysis, LIWC-2022, was performed to classify
positive and negative data. To explore public perception over time, the authors utilized the
DMR with metadata of “year.” The number of appropriate topics was determined based on
coherence and perplexity. The results of the positive group on news data focused on systems
that change perceptions of climate change. Countries sensitive to climate change, such as
Australia and New Zealand, continue to have an interest in the education curriculum on climate
change. In addition, the elements of climate change reflected in the various arts are constantly
receiving attention. In the case of the negative group of news data, all topics showed an almost
uniform distribution over the years. Among the topics, problems such as increased wildfires
due to climate change, which were not in the positive group, emerged. Moreover, global war
and climate change policies, according to the leaders of each country, were also considered as
major implications. Owing to the nature of news media, information was expressed from a
public point of view. Therefore, climate change can be considered a policy agenda.



KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 17, NO. 11, November 2023 2981

Second, the results of the social media data also showed that the seriousness of climate
change is continuously recognized. However, social media tends to relate personal life to
climate change. In the positive group, topics such as occupation (e.g., firefighters) emerged.
Through the topic of carbon footprint, the authors focus on the fact that various companies
encourage consumers to purchase environmentally friendly services. In addition, there are
topics of concern about the continued damage caused by sea level rise. The negative group
clearly showed that the discussion of United Nations negotiations on climate change is
important. This viewpoint can be interpreted as a lot of public attention being paid to
discussions about the climate crisis by the leaders of each country. In addition, anxiety
regarding the threat of climate change has increased over time.

The practical implications of this study are as follows: First, coherence and perplexity are
considered when determining the number of topics. Previous studies utilized either value or
determined the number of topics by multi-step verification [67-69]. To reduce the bias in these
methodologies, the authors selected the optimal values for the two variables. As a result of
applying the topic number obtained by considering these variables, there were few duplicated
words between the topics. Additionally, news and social media data were used to examine
public opinion. The collected data showed different characteristics depending on the platform.
Therefore, it would be useful to investigate perceptions using multiple platforms.

The theoretical implications of this study are as follows: Public perception of climate
change can be interpreted by the Social Amplification of Risk Framework (SARF), in which
the media interacts with social, psychological, and institutional processes in ways that can
amplify or undermine the public response [70]. In other words, the public receiving
information with a danger signal is affected by psychological, social, and cultural dimensions.
Based on these influences, an individual’s perception of risk is expanded or reduced [71]. This
means that the social risks of climate change increased in the news media and were amplified
as a public agenda. This can describe the personal anxiety and fear of social media as
secondary effects.

The limitations of this study are as follows. First, it solely focused on major news media
worldwide as designated by LexisNexis. Future studies should consider the media of each
country to understand the specific topic of climate change in each country. Second, only
English data were used. Therefore, a study that considers data in various languages is proposed.
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