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Abstract 
 
This study intends to determine the evolution of the attitudes to “vegetarian”, “vegan”, and “meat” between 2012 
and 2022. For this purpose, cloud plots and qualitative and regression analysis employing 162,000 tweets between 
2012 and 2022 were used. The comparison showed patterns such as “chicken” vanishing from meat-related tweets 
but remaining in vegan tweets. Also, the results showed that the discourse around meat was shaped by hedonism, first 
emphasizing enjoyment and then sympathy, followed by the strong matter-of-factly will for its enjoyment. The 
discourses around vegan and vegetarian food were much more shaped by promoting healthy diets and, particularly 
in the early phase of the period examined in the analysis, by exchanging recipes. Unlike previous studies that focused 
on short-term trends or limited data sets, our work offers a decade-long perspective, highlighting the dynamic nature 
of food-related attitudes toward dietary choices. 
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INTRODUCTION  
 
One of the most debated issues in the current 
food discourse is the future of meat and other 
animal products. Although adverse health 
effects [18, 30] and environmental impacts [21, 
45] effects make it advisable to reduce 
consumption levels in the Western world 
considerably, ethicists are increasingly 
questioning the ethical feasibility of killing 
animals for human food in general [43, 32, 48]. 
However, most explorations on consumer 
attitudes in this area are based on 
questionnaires [36, 41, 42], which may not ask 
consumers about aspects that are more 
important to them. Over the last few years, the 
collection of material from social media has 
emerged as an alternative method for the 
collection of empirical content from citizens 
and consumers who want to tell their real 
stories and experiences [5, 19, 20]. 
For a long time, Twitter, now known as X, has 
been among the most influential social 
networks helping people share their latest 

opinions and spread their messages among 
others [22]. Twitter is not only a rapid tool to 
exchange information, but it is also a valuable 
source of data for a variety of research 
purposes [23, 46, 51]. For example, Twitter 
and other social media data have been used to 
study public health and disease epidemics [7, 
53, 8], monitor trends in public health practices 
[27, 38, 11], assess consumer preferences and 
brand perceptions [34, 3, 24], track social 
movements and activism [35, 29, 13], and 
conduct environmental studies and disaster 
responses [14]. Twitter (X) data has also been 
used to study attitudes towards food [49, 40, 
44], and even for the tracking of food security 
and poverty [31, 15]. Drescher et al. [12] used 
the #veganuary to demonstrate how combining 
multiple social media analysis can provide rich 
insights into the public discourse on food 
topics. 
The aim of this study is to use the most 
straightforward technique of Twitter analysis 
to carry out a comparative and dynamic 
analysis related to vegetarian, vegan, and meat 
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in the second decade of the 21st century. We 
constructed and studied a largeX(Twitter) 
dataset that includes almost a million tweets 
since 2012 and processed them using machine 
learning techniques.  
This study, therefore, contributes to the debate 
on the evolution of the attitudes towards 
vegetarian, vegan, and meat dietaries among 
the English tweeting population. 
 
MATERIALS AND METHODS  
 
Table 1 describes the conventional method 
used for data processing. The main 
shortcoming of our dataset was that we could 
only extract the tweets registered at the end of 
each day. The total number of tweets that we 
extracted was 945,204. The yearly number of 
tweets during the considered time frame 
ranged from 47,020 to 53,944 for the years 
2012, 2014, 2016, 2018, 2020, and 2022.  This 
step aimed to ensure a representative sample of 
tweets related to the study's focus. 
 
Table 1.The tweet data processing method used in this 
study. 

Stage The aim R-package Author 

1 Dataset extraction   
2 Random 9,000 tweets for 

each key word 
“random” “stats”, 

“base” 
3 “Corpus” of words “quanteda” Benoitet 

al. [2] 4 Unified word forms and 
no meaningless words 

5 Association between the 
words and key words 

6 Frequencies calculation “tm” Feinereret 
al. [16] 

7 Word cloud plots “wordcloud” Fellows 
[17] 

Note. We did not identify and exclude tweets from bots. 
 
We randomly extracted a sub-sample of 9,000 
tweets each year at Stage 2, creating a “corpus” 
of words, which is defined as “a collection of 
written or spoken material stored on a 
computer and used to find out how language is 
used” [4]. After giving unified forms for 
varying words and excluding syncategorematic 
words, we used this object (“corpus”) to find 
out an association between the words and 
keywords vegetarian, vegan, and meat, 
employing frequency investigation and 
visualizations with wordcloud plots. A word 

cloud is “an electronic image that shows words 
used in a particular piece of electronic text or 
series of texts. The words are different sizes 
according to how often they are used in the 
text” [4]. 
We started with a dynamic analysis. From our 
database, we found out that only two terms 
occurred in all years for the three search terms: 
dog and healthy. Linear regression models 
were then fitted to where the dependent 
variable in each model was the annual tweet 
count of those keywords, while the 
independent variable was the year, treated as a 
continuous linear predictor. A systematic time-
series analysis was conducted to detect 
systematic developments over time in the 
public discourse related to dietary habits and 
health consciousness. 
The comparative analysis followed a 
qualitative pattern. The six “samples” per 
search term from the different years allowed 
for a well-founded comparison of the terms 
associated with the different keywords. 
Elements of objective hermeneutics [37] were 
then used to identify the meanings of the 
frequent terms. 
 
RESULTS AND DISCUSSIONS 
 
Dynamic Analysis 
Figure 1 displays the numbers with which the 
two search terms dog and healthy identified in 
the tweets. Although the sample size was too 
small to identify significant trends, we 
perceived that, in general, the intensity of the 
discourse increased in both categories between 
2012 and 2022.  
Moreover, there was a clear distribution of the 
two terms, which we elaborated on in the 
comparative section.  
When debating dog feed, posts focused 
primarily on meat, and questions of vegetarian 
and vegan nutrition covered only a fraction of 
it. 
For healthiness, the situation was opposite: the 
occurrence of the term vegan usually 
outnumbered the figures for vegetarian, and 
both appeared approximately five times more 
often in health-related discourses than the term 
meat. 
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Fig. 1. Trends for tweet word “dog/dogs” and “healthy” 
Source: Own design based on the results. 
 
Figure 2 presents wordcloud plots for the six 
years and the three search terms from our 
study. The bigger the size of the word in the 
image, the more often it is used compared to 
other words in the plot. We have presented 
these plots in table format, identifying the 
keywords in the corresponding columns and 
the years in the corresponding rows of the 
figure.  
Whereas it was impossible to identify 
significant linear trends over the 10 years, we 
observed certain developments for the different 
terms over time: 
- In many parts of the world, chicken meat is 
considered a particularly trendy food choice [1, 
6, 50]. This was somewhat confirmed by our 
results. In 2012 and 2014 and once again in 
2018, chicken was the only specification of 

meat found at the top search terms. However, 
it vanished from the list in the last two years of 
analysis. It seems that chicken meat lost some 
of its fascination over the 10 years examined in 
the analysis. However, it remained a 
continuous mention in the tweets containing 
vegan, where it probably mostly referred to 
substitutes. 
- A similar observation was made regarding 
gluten free in the tweets containing the 
vegetarian word. They appeared in 2014 and 
2016, and in these years, vegetarian and gluten-
free diets were often linked [9, 10]. In 
subsequent years, the novelty of this link faded, 
as did the occurrence of the term.In tweets 
containing vegetarian and vegan, recipes 
played a very prominent role at the beginning 
of the period. This changed in the years until 

 dog/dogs healthy 

meat 

  

vegetarian 

  

vegan 
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2022 for vegetarian but not for vegan. Indeed, 
the necessity of adapting cooking patterns as a 
vegetarian diet has been a challenge when 
vegetarian eating patterns increasingly 
emerged at the beginning of the study period 

[25]. It is obvious that preparing vegetarian 
meals is no longer unusual, whereas the 
transition to vegan-eating practices still suffers 
from a lack of practice [47].  

 
Year meat vegetarian vegan 

2012 

   

2014 

   

2016 

   

2018 

   

2020 

   

2022 

   
Fig. 2. Words associated with vegetarian, vegan, and meat in wordclouds. 
 Source: Own design based on the results. 
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In contrast to this observation, the usage of 
make and made showed up only in 2018 in 
vegetarian tweets and then increased in all 
three categories to become a major factor in 
2022. Apparently, the messages over the 
period of observation switched from 
information about the “how to” to messages 
focusing on the “whether” and perhaps 
“when”. 
-For meat and vegetarian, there was a 
surprisingly clear development of the usage of 
just. It did not play a major role in 2012, but it 
increasingly did so until the year 2022. Lee 
[28] described the complexity of this term; 
however, in the context of food, it is very likely 
that it is used to describe simplicity and liberate 
the author from further reflection. This may be 
a mirror of the societal criticism that both meat 
eaters [26] and, increasingly, vegetarians [33] 
are facing. 
Comparative Analysis 
Some of the observations from the dynamic 
analysis also appeared in the comparative 
analysis. For example, the fate of chicken, 
which vanished from tweets containing meat, 
appeared in the tweets of vegan. Apparently, 
the vegan chicken meat substitutes attracted 
more attention from 2020 onwards than the 
original. 
However, the main result of the comparative 
analysis was that the tweets containing meat 
had a much stronger affective component than 
the tweets in the other two groups. This started 
at the linguistic level. It was intriguing that eat 
was the overarching topic in the tweets, while 
the parallel for the vegetarian and vegan tweets 
was food. This is certainly connected with the 
grammatical differences between the noun 
meat (“eat meat”) and the adjectives 
vegetarian and vegan (“vegetarian food”). 
However, it is also possible that the stronger 
emotionality of verbs compared to nouns [39] 
contributes to the visible differences. 
This suggestion was provoked by the other, 
more easily detectable, differences between the 
meat category and the others. Most 
prominently, this was indicated by the verb 
like, which was consistently more frequent in 
the meattweets category than in the other two 
categories. For both vegan and vegetarian 
tweets, two years showed a weak incidence of 

the verb love, but the occurrence of the term 
never came close to the level of likes in the 
meat category and which did not only describe 
affection for the food, but also for animals or 
the environment. 
Two other dimensions of emotionality were 
identified in the tweets containing meat, which 
never made it into the other two categories we 
analyzed. In the years until 2014, terms such as 
gt(slang for great), lol(laugh out loud), and 
festival described pleasant atmospheres that 
apparently were linked to meat consumption. 
Thereafter, this was replaced by want and will. 
It seemed that the need to justify meat 
consumption became more evident, and that 
this was accomplished by statements 
describing different preferences. However, 
both of these dimensions were missing in the 
vegetarian and vegan categories. Neither did 
consumers seem to have a particularly good 
time, as the terms above mentioned were 
indicating a pleasant atmosphere or enjoyable 
experience, nor was vegetarian or vegan food 
really urgently wanted. The counterpart 
seemed to be the term diet, indicating that food 
choices are not driven by enjoyment but by 
some sort of rationale, result that was visible 
one year in the category vegetarian and in all 
but one year in the category vegan. 
 
CONCLUSIONS 
 
Our study has several limitations that should be 
acknowledged. First, relying on X(Twitter) 
data limits our ability to generalize the findings 
to a broader population. As Wojcik and 
Hughes [52] showed, X users are not 
representative of the general population in 
terms of demographics, interests, or even 
social media usage habits. Second, the analysis 
of word frequency and word cloud 
visualizations is limited by the inherent 
subjectivity of defining and classifying 
keywords and this can lead to potential biases 
in the interpretation of the results. Finally, the 
study focused on a specific time, from 2012 to 
2022 (with a span of every two years), and may 
not fully capture the full extent of the ongoing 
evolution of vegetarian and vegan trends. 
Despite these limitations, our study provides 
valuable insights into the changing attitudes 
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towards vegetarian and vegan food. The 
analysis of the three keywords meat, vegan, 
and vegetarian through word clouds, word 
counts, and word frequencies suggest a certain 
scope of an emerging transformation process. 
In this process, hedonism is still linked to the 
meat shelf and has not reached the corner with 
plant-based substitutes. Vegan and vegetarian 
lifestyles are considered a diet and, unlike 
meat, not a tool to have good times. 
Nevertheless, recipes for vegetarian dishes 
have reached the kitchens where they are 
needed and are still in the process of being 
exchanged for vegan dishes. Vegetarians and 
vegans are not just concerned with avoiding 
meat but also with promoting health and love. 
Further, eating meat has lost its innocence, and 
meat eaters defend their habits by highlighting 
their wants. 
It is unlikely that these dynamics have come to 
an end; thus, there is ample room for future 
research to accompany the future of the 
discourse. Will the vegan wave be a fashion 
that vanishes as it has come? Or will the habit 
of killing animals and eating their corpses be 
considered a bad habit first and banned 
thereafter? This paper has shown that a 
thorough analysis of social media content can 
contribute to identifying new trends and likely 
developments. 
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