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Abstract—The world has entered the digital sources era in 

which Internet is the main source of news. The disruptive effects 

of internet on communication and public sphere were observed 

in many aspects of social life and distracting existing social 

institutions and the social systems. Discussion in public sphere 

on many global problems, such as environmental issues arising 

from global warming and climate change is clouded by divided 

and opposite views and beliefs, caused, as research that is 

presented in the article demonstrates, by the nature of the 

online communication platforms which humankind use to 

access the news. Aim of this article is to describe communication 

practices and discourse use connected to the term of climate 

change in Croatian online media-sphere through the 

application of semantic and content analysis of the online 

communication. In this paper are propose effective 

communication procedures and messages to enhance civil 

discussion and public engagement on the issue. This research 

shows the importance of professional media outlets and the 

importance of singular voices with broad community and huge 

number of followers on social media sites. Conclusions of this 

paper are that in presenting novelty it’s essential to avoid 

sensationalism (the ground for trivialization and denial) and 

publish exhaustive facts, research data and findings. and left the 

public to reach their own conclusion. To promote scientifically 

grounded stories on climate change and all the other 

environmental issues online, engagement of the scientists and 

professionals in the field of environmental protection is essential 

for delivering trustworthy and scientifically proven information 

to the public. Information provided through social media 

should, present facts connected to the issues, in a neutral 

manner to avoid unwanted strategies of reducing cognitive 

dissonance presented in this paper.   

 
Index Terms—Communication procedures and messages, 

online communication, semantic and content analysis, 

sensationalism 

 

I. INTRODUCTION 

For the first time since starting their report on global state 

of journalism as a profession, Reuters Institute for the Study 

of Journalism reported in 2017 that majority of the survey 

respondents were acquiring their news from online 

sources [1] and similar findings were reported in the 

following years respectively [2, 3]. The world has entered the 

new era in which digital sources are the main source of news 

with all the opportunities and problems that internet brings 

along. The disruptive effects of internet on communication 

and public sphere were observed much earlier and number of 
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scholars warned that the consequences could be dire in many 

aspects of social life and distracting existing social 

institutions and the social systems.  

For example, Brants [4] and Tsfati and Ariely [5] noticed 

declining trust in journalism, Allcott and Gentzkow [5] 

reported on disruptive power of online sources on election 

process, Kata [6] described influence of online sources on 

growing number of anti-vaccine activism and Norris [7] 

explained how all these factors relate to declining trust in 

social institutions. Even before the significant rise of the 

internet use Castells [8] and Morozov [9] predicted that new 

communication platform shall significantly change the public 

sphere—a space in which, as Habermas [10] explained, 

private individuals negotiate on the level of institutional 

interventions into their everyday lives. Public sphere, 

mediated through mass media was supposed to be the arena 

for nonviolent discussion and consensus on most important 

problems a society is facing and prerequisite for it to be 

successful was to embrace and acknowledge all the important 

voices and positions and find, through mediated and civil 

discussion a general agreement on how to deal with those 

issues.  

However, discussion in public sphere on many global 

problems, such as environmental issues arising from global 

warming and climate change, global health during the latest 

COVID-19 pandemic or global security concerns caused by, 

among others, the war in Ukraine is clouded by divided and 

opposite views and beliefs, caused, as research that will be 

presented later in the article demonstrates, by the nature of 

the online communication platforms humankind use to access 

the news. Aim of this article is to describe communication 

practices and discourse use connected to the term of climate 

change in Croatian online media-sphere through the 

application of semantic and content analysis of the online 

communication to propose effective communication 

procedures and messages to enhance civil discussion and 

public engagement on the issue. 

 

II. ONLINE CONTENT SHARING 

Most of the online content producers seek to increase 

impressions throughout the network to maximize the income 

from various sources, be it advertisers, sponsors, or any other 

form of monetization of content [11, 12]. Impressions and 

engagement are the indicators of the content value both for 

individual users and for various algorithms that drive online 

traffic and as Albright [13] points out most of both rely on 

emotional appeal.  

Berger and Milkman [14] showed that in general positive 

emotions such as interest, surprise or sharing practical value 

generate more sharing (as well as humour [15]) but in their 

research negative emotion of anger also generated significant 
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response. Vosoughi, Roy and Aral [16] examined the ratios 

of speed and depths of sharing true and false stories online 

and came to conclusion that top 0.01% of false stories 

fostered with negative emotions such as disgust or anger 

“diffused eight hops deeper (...) than the truth” and that “false 

political news travelled deeper and more broadly, reached 

more people, and was more viral than any other category of 

false information”.  

Like Berger and Milkman, Vosoughi, Roy and Aral have 

also found that true stories are fuelled throughout the network 

by the positive emotions but the main factor arising from 

their research for both categories was novelty. They also 

reported that “users who spread false news had significantly 

fewer followers, followed significantly fewer people, were 

significantly less active, were verified significantly less often, 

and had been on (SNS) for significantly less time”. However, 

research on spread of misinformation on social networks 

regarding COVID-19 pandemic showed that small number of 

users (as small as dozen) could be responsible for most of the 

false stories shared online [16]. 

 

III. COGNITIVE DISSONANCE, FALSE INFORMATION AND 

COGNITIVE BIAS  

When presented with information that contradicts their 

beliefs or behaviour individuals could often experience a 

state of psychological distress called cognitive 

dissonance [17], a state of mental discomfort caused by 

disbalance of their actions and their beliefs, ideas, and values. 

In order to solve it, individuals employ different 

strategies [18] such as: Attitude change, Change of behaviour, 

Distraction and forgetting, Trivialization and self‐affirmation, 

Denial of responsibility, Adding consonant cognitions and 

Act rationalization. While the preceding two strategies could 

be considered desirable outcomes of information exposure, 

rest of the following strategies are problematic in terms of 

social dialogue and problem solving because they use 

strategies of normalization of unwanted behaviour and 

self-deception. 

In the internet era, distraction and forgetting, a strategy that 

is based on willing non-exposure to information that could 

induce cognitive dissonance, is easily achieved through 

engagement with various online content already optimized to 

attract as much attention from users as possible [19] by use of 

eye catchers and other similar techniques [20]. Other four 

strategies are grounded in selective exposure that greatly 

reduce the chance of confronting challenging views or 

information such as selective information seeking to confirm 

existing beliefs and attitudes [21] or communicating with 

homogenous groups of like-minded individuals in so called 

echo-chambers and filter bubbles [22]. Persuasion often 

doesn’t work in such an environment and researchers [23] 

predict that wrong online persuasive strategies could produce 

a contra-effect and alienate individuals with opposing views 

even further. Yet, other findings [24–26] suggest that 

persuasion could be effective when the social circle or social 

network is heterogenous, especially “if they are connected to 

network partners that have taken similar actions” [27]. 

To build an effective communication strategy for dealing 

with abovementioned issues and efficiently communicating 

the environmental topics through avoiding dissatisfaction 

and frustration of individuals with opposing views on climate 

change [28] first step of the research needs to include the 

analysis of the topics, issues and sentiments connected to the 

subject of climate change. 

 

IV. METHODOLOGY 

Data collection and basic sentiment analysis of the sample 

is administered through MediaToolikt Online media 

monitoring software [29]. Data were collected from regular 

web sites (including news organizations, blogposts and 

internet forums) and social network sites Facebook, 

Instagram, Twitter and YouTube. To analyse the emotional 

response the software used basic semantic analysis of the 

emotional engagement [30] measuring following variables: 

Reach, Virality, Engagement rate, Interactions, Followers 

count, Like count, Comment count, Share count, Tweet count, 

Love count, Wow count, Haha count, Sad count, Angry count, 

Total reactions count, Favorite count, Retweet count, View 

count, Dislike count, Repost count, Reddit type, Reddit score, 

Influence score and Tweet type. Further inquiry identified 

key influencers for at length content analysis [31] to single 

out most discussed posts and articles within the broader 

subject of climate change and describe communication 

approaches applied in topic presentation. To verify software 

coding, manual human coding was used for a sample of 100 

random units, and it showed high reliability (Crombah’s 

Aplha: 0.951) of results.  

Data collection is carried out during the month of January 

2023 totalling in 960 units of analysis containing the term of 

climate change in Croatian (cro. klimatske promjene) that 

gained 2.4 million impressions. 

 

V. RESULTS AND DISCUSSION 

As shown in Fig. 1, most of the mentions in observed 

period were noticed, cumulatively, on the various news 

websites although the discussions on the website of internet 

forum (forum.hr) produced most of the mentions when 

individually observed. Most YouTube videos were published 

by Croatian version of Creative Society Project (cro. 

Kreativno društvo). Three mentioned channels attained 90% 

of all analyzed content. 80% of top 10 sources with most 

mentions (forums and social network sites included) and 

100% of top 10 sources regarding websites (forums excluded) 

belong to official Croatian news organizations. Regarding 

social networks sites results are very much alike across 

sources with limited number of sources (only 4) publishing 

more than one post in the observed period.  

Main YouTube source—Creative Society Project (cro. 

Kreativno društvo)—is mostly focused on catastrophic 

predictions of the end of the world and its variations, of 

which the climate change is just one of the examples or 

evidences.  However, it doesn’t attract much engagement in 

the comments section and number of impressions of their 

videos is almost insignificant. Equal conclusion could be 

made regarding top influencers on Facebook.  

As shown in Fig. 2 and explained later in the chapter, 

although the page of animal protection group Friends of the 

animals (cro. Prijatelji životinja) (Fig. 1) has more post 
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mentioning the climate change, most impressions gather one 

post published by Croatian conservative TV host Velimir 

Bujanec. 

On Twitter, most influential profiles, aside from news 

organizations were individuals with less than 3.5 thousand 

followers but their reach is insignificant for the analysis. 

 

 

 
Fig. 1. Number of mentions of Climate Change term and its distribution across sources. 

 

Most of the negative sentiment, over 74.5% of all posts on 

forum website were negatively accentuated and, as shown in 

Fig. 3, usually concentrated within a span of 24 hours which 

could be explained by the daily affairs and news events. 

Similar although lower percentages were observed also 

concerning most of the top influential sources (Fig. 2) 
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Fig. 2. Top sources by sentiment and reach 

 

It is also noticeable that this trend is not consistent over the 

observed period (Fig. 3) and further data analysis showed that 

observed peaks were connected to news stories published 

across the news websites e.g., cost of climate change on 

Croatian economy on January 2nd; report on 2022 as second 

warmest year in Europe on records on January 10th; 

Eurobarometer report on rise of the cost of living that also 

mentions climate change as one of the top problems seen by 

European citizens surveyed in the report on January 12th; 

story on the need for revision of EU budget fueled by the 

statement of the Croatian politician Dubravka Šuica, 

Vice-President of the European Commission on January 19th 

and the break of the giant iceberg on Antarctica on January 

24th.   
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Fig. 3. Daily frequencies and sentiment. 

 

Further thorough analysis of data showed that in 32% of 

the sample the climate change was main topic of the post or 

comment and in 68% it was mentioned regarding different 

subjects. Of the articles having climate change as their main 

topic, 75% were marked negative, 18.75% neutral and only 

6.25% positive in sentiment, respectively. When compared 

with posts in which climate change is only mentioned, results 

are significantly different with 44.1% positive, 41.2% 

negative and 14.7% neutral sentiment, respectively. Negative 

sentiment in the comments of the mentioned posts is mainly 

focusing on climate change as a hoax construct purported by 

corrupt government, liberal left, and other popular 

conspirators such as Freemasons or Jewish lobby. 

Analysis of the posts on Facebook showed that the post 

with the most reach was the photograph published by Velimir 

Bujanec, conservative TV host in which he poses with a dog 

on a snow with caption: “BIG” CLIMATE CHANGES: 

Winter walk with Max... #oldNORMAL. Post is originally 

published in Croatian (cro. “VELIKE” KLIMATSKE 

PROMJENE: U zimskoj šetnji s Maxom… 

#staroNORMALNO) on January 22nd and MediaToolkit 

analysis showed a reach of over 39 thousand impressions, 

number larger than any observed news site has reached in the 

period of data collection. Most of the comments on the post 

were referring to the dog in the picture or showing affection 

for the pair but several it called for further action needed to 
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rise against globalization and its shadow rulers or plainly 

ridiculing the idea that climate changes are real quoting the 

snow in the photograph in the wintertime as “climate change 

proof”.  

The caption itself plays a trope of the “old normal” 

connecting it to a broader conspiracy theories field. Less than 

1% of comments were contesting the overall tone and notion 

of the post.  

While this was the only post concerning climate change, 

number of posts were related to the new waste management 

system introduced in capitol of Croatia by the new 

progressive municipal government with captions and 

comments causing disgust and anger.  

The findings presented above are consistent with previous 

research on the matter [13–16] confirming that negative 

topics cause more engagement, especially when presented 

within a broader field of ideological positions. As seen in 

case of Bujanec, satire, bordering humour [15] also incite the 

engagement of users. Comment sections additionally showed 

that users use the content to confirm their own beliefs, 

similarly to [19–22] and the notion is further enhanced by the 

number and nature of the users’ reactions to the content on 

social networks sites (such as likes, shares, love etc.) that are 

included in sentiment analysis. Those findings could be 

explained by employment of different cognitive dissonance 

reduction strategies as presented in [18]. Results showed 

importance of singular voices of highly influential 

individuals who could shape the tone and direction of public 

discussion as shown in [32]. Finally, novelty is still one of the 

most important factors of user’s engagement as seen in Fig. 1 

and presented in [16], mostly prompt by the daily news which 

provide some room for optimism regarding the still existing 

influence of mainstream media organizations and their digital 

outlets. 

 

VI. CONCLUSION 

While this research shows the importance of professional 

media outlets as still one of the guiding forces of public 

sphere, it also shows the importance of singular voices with 

broad community and huge number of followers on social 

media sites. 

As presented above, novelty is still the number one 

attribute that drives human interest and engagement, and 

information seeking is one of the top reasons of users’ online 

activities. In presenting novelty, it’s essential to avoid 

sensationalism, both for the media outlets and individual 

influencers because sensationalism could provide the ground 

for trivialization and other forms of denial. Best strategy to do 

so is to publish exhaustive facts, research data and findings 

and left the public to reach their own conclusion. The 

language used should be appropriate to the users’ level of 

understanding and authors should be prepared to explain the 

incomprehensible elements further, as well as broader 

context, methods, and the field from which the story arises. 

To promote scientifically grounded stories on climate 

change and all the other environmental issues online, 

engagement of the scientists and other professionals in the 

field of environmental protection is essential for delivering 

trustworthy and scientifically proven information to the 

public. Information provided through social media should, if 

possible, present facts connected to the issues, in a neutral 

manner to avoid unwanted strategies of reducing cognitive 

dissonance presented in this paper (e.g., information 

avoidance and boomerang effect of dismissing all the 

opposing views). Information and facts on subjects of 

expertise should be posted often and explanation should be 

provided in follow up, either through new posts or through 

comment sections.  

Comments should be civil and avoid any emotional 

language or emotion escalation. Concerning positive 

emotions that could improve the reach of the post, author 

should consider interest, surprise or sharing practical value.  

While humour is highly welcome, other traits such as satire 

or condescending jokes should be avoided. If emotional 

stimuli of the negative spectrum, such as anger or disgust, is 

used, dialogue needs to be monitored and unacceptable 

discourse for all the participants established, if possible, prior 

to the publishing of the emotionally negative post. 
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