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ABSTRACT
Social media platforms like Reddit, YouTube, and online news portals have become dominant in understanding public

opinion because of their immediacy and accessibility. The sheer amount of content in these platforms conveys important
messages regarding how people perceive and respond emotionally to environmental issues. This paper presents an
examination of contemporary public sentiment and emotional expression for environmental topics using state-of-the-art
transformer-based NLP models. Unlike the lexicon-based approaches previously suggested, the proposed system makes
use of DistilBERT for contextual sentiment classification and DistilRoBERTa for multi-label emotion detection. This
paper identifies emotions such as fear, anger, trust, and joy simultaneously. Based on real-time data gathered during the
project period, Top2Vec is proposed for automatic identification of trending discussion themes across multiple
platforms, including Reddit, YouTube, and NewsAPI, offering up-to-date reflections of public attitudes toward
environmental sustainability and climate-related issues. Experimental evaluations show that transformer-based models
outperform traditional methods such as PMI and VADER in terms of contextual accuracy and sarcasm detection. By
integrating sentiment, emotion, and topic-level insights, the system provides a holistic and cross-platform understanding
of discussions associated with the environment and uses this knowledge to support researchers, policymakers, and
organizations in data-driven decision-making to create awareness and drive environmentally positive actions.

Keywords: Environmental Sentiment Analysis; Emotion Detection; Transformer Models; DistilBERT; DistilRoBERTa;
Topic Modelling; Top2Vec; Cross-Platform Analysis; Social Media Analytics; Reddit; YouTube; NewsAPI; Multi-Label
Classification; Climate Change Awareness; Public Opinion Mining; Sustainable Computing; Data Visualization.

I. INTRODUCTION

Climate change, deforestation, and pollution are critical
global concerns that demand immediate attention and
collective action. Social media platforms like Reddit,
YouTube, and online news portals not only reflect but
also shape public opinion on such issues, apart from
being an important avenue for awareness, debate, and
advocacy. Millions of users share their thoughts,
emotions, and reactions to environmental events every
day, contributing to a big repository of unstructured

textual data that holds useful information on public
attitudes and behavioural trends. However, since the
volume and diversity of online discussions are huge,
interpreting these opinions manually is
impossible.Moreover, this again underlines the need for
automated analytical systems that can understand
sentiment and emotion on a large scale. Sentiment
analysis and emotion detection have recently become
powerful tools to analyse how people express opinions
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and emotions toward environmental topics on social

JI. RELATED WORK
A. OPINION MINING IN SOCIAL MEDIA

1) OVERVIEW

Social media has evolved into a dominant medium for
spreading opinions, creating awareness, and influencing
public perception about the environment and various
social concerns. Media platforms like Reddit, YouTube,
and online news portals enable users to instantly share
their opinions, thus generating a rich stream of textual
content that is gaining wide importance as a valued
resource for computational opinion mining. Opinion
mining is a computational process used for determining
the attitude, emotion, or stance of an author using
automated identification and classification of opinions
represented in texts.

2) ENVIRONMENTAL POSTINGS ANALYSIS

Social media in recent times has evolved as a global
platform for people to express their views, emotions,
and opinions about major environmental issues like
climate change, air pollution, plastic waste, and
renewable energy. Platforms such as Reddit, YouTube,
and online news forums act as sources of real-time
information and reflect the awareness, collective
concern, and intentions of the public toward
sustainability. The sentimental and emotion analysis of
this massive volume of unstructured data provides
critical insights into the public attitude toward
environmental concerns and helps researchers,
industries, and policymakers to track awareness trends
in order to develop evidence-based strategies.

Literature on sentiment analysis of social media data on
environmental issues demonstrates that public opinions
mirror real-world environmental conditions quite well.
Previous studies have identified strong correlations
between online sentiment polarity and topics like
renewable energy, climate policies, and air quality. For
example, users link negative sentiment with words like
CO: emissions, plastic pollution, deforestation, and
global warming quite often, while positive sentiment
features in texts related to solar energy, recycling
programs, and green innovation. However, most of the
previous works relied heavily on historical Twitter

Apart from sentiment and emotion, environmental
discourse will very often cover several subtopics, which
reflect changing priorities of the public, from renewable

media.

datasets and lexicon-based methods, which are not able
to capture the depth of human emotions or multi-
platform diversity in environmental communication.

While the proposed system expands the scope of
environmental sentiment analysis to Reddit, YouTube,
and NewsAPIL, previously confined to Twitter, the
system focuses only on recent data collected during the
project period to reflect the current public mindset. This
cross-platform integration enables a more representative
and dynamic understanding of environmental awareness
and emotional responses. Discussion-driven opinions
are captured through Reddit, while YouTube captures
reactional and comment-based expressions, and
NewsAPI offers factual and journalistic perspectives.
These together represent the holistic view of global
environmental discourse.

Previous methods often failed to handle contextual
misunderstanding, sarcasm, and domain adaptation
issues with environmental language. For instance, the
use of pre-existing lexicon-based models such as PMI,
SentiWordNet, and VADER, which assigned fixed
polarity scores to words, proved inefficient for context-
sensitive statements like "the air is so clean-it must be
photoshopped" or "great, another oil spill." To tackle
these challenges, the proposed system uses transformer-
based deep learning models: DistilBERT for sentiment
classification and DistilRoBERTa for multi-label
emotion detection. These self-attention mechanisms
analyse whole sentence contexts and learn semantic
relationships between words, achieving unprecedented
levels of accuracy and flexibility compared to earlier
methods.

The proposed framework relies on DistilBERT for the
classification of sentiment polarity into positive,
neutral, and negative classes efficiently through model
compression. This ensures that the computations can
occur at scale in real time with no loss in performance.
DistilRoBERTa, meanwhile, performs multi-label
emotion detection in a manner such that from a single
post, multiple emotions could be detected, including
fear, anger, trust, sadness, and anticipation. This means
detecting the shades and nuances for the emotional
complexity traditional models often fail to catch by only
selecting one predominant emotion in the text.

energy adoption to wildlife conservation and debates
over climate policy. To extract latent themes, the system
proposed herein employs Top2Vec-an advanced
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unsupervised topic modelling algorithm that discovers
semantic clusters with no requirement for manual
keyword selection. This aspect of topic modelling
uncovers the emerging environmental discussion and
directly interlinks those to sentiment and emotion
patterns. For example, posts on the ban on plastics
could show both a feeling of trust, in terms of
enforcement of the policy, and anger, toward corporate
pollution. This provides much deeper behavioural and
psychological insights into the attitudes of the public on
environmental issues.

B. SENTIMENT, EMOTION, AND TOPIC
MODELING METHODS

1) Sentiment Analysis Using DistilBERT

Sentiment analysis plays an important role in detecting
public attitudes and emotional polarity in environmental

discussions. ~ Previous  methods  have  been
conventionally lexicon-based or based on traditional
machine learning approaches [42]-[44]. In this sense,
lexicon-based methods such as VADER, AFINN, and
SentiWordNet classify text by giving words a pre-
defined polarity score. Inherently interpretable, those
methods usually cannot capture complex linguistic
subtlety, sarcasm, and context-dependent meanings
which are very common in social media text. Traditional
machine learning algorithms such as Naive Bayes,
Support Vector Machines, and Logistic Regression
improved upon dictionary-based techniques by learning
from labelled datasets; however, they required extensive
manual feature engineering, including the use of n-
grams, TF-IDF vectors, or word embeddings.
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Fig.1:Study Workflow: Training of Model with labelled data testing

on data from Reddit, YouTube, and NewsAPI. It
predicts whether eachcomment is either positive or
negative. Transformer-based architectures like BERT,
RoBERTa, and DistilBERT revolutionized sentiment
analysis with their self-attention mechanisms, which
effectively modelled dependencies across entire
sequences. In the proposed system, DistilBERT is used
to classify environmental posts and comments into

positive  and negative  sentiment  categories.

DistilBERTis a distilled and lightweight version of
BERT that retains nearly 97% of its performance but is
much faster and more computationally efficient, hence
suitable for large-scale, real-time sentiment analysis.

The model is fine-tuned on the Sentimentl140 dataset
and further adapted with domain-specific environmental
keywords such as climate, pollution, and renewable.
This allows DistilBERT to generate robust contextual
embeddingsthat
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interpret sentiment correctly even in the case of
informal, sarcastic, or domain-specific expressions.
Since it learns  high-dimensional  language
representations instead of depending on predefined
features, it thus clearly differentiates subtle changes in
sentiment, such as hopeful discussions over renewable
energy or pessimistic comments about the failure in
pollution control. The model is fine-tuned on the
Sentiment140 dataset and further adapted with domain-
specific environmental keywords such as climate,
pollution, and renewable. DistilBERT is able to
generate robust contextual embeddings that interpret the
sentiment correctly, even when the text is written in an
informal, ironic, or domain-specific manner. Since it
learns high-dimensional language representations
instead of depending on predefined features, it thus
clearly differentiates subtle changes in sentiment, such
as hopeful discussions over renewable energy or
pessimistic comments about the failure in pollution
control

2) Emotion Detection Using DistilRoBERTa

While sentiment analysis captures overall polarity of
opinions, either positive or negative, emotion detection
provides a fine-grained understanding of users'
psychological and affective responses towards
environmental issues. Traditional approaches are often
lexicon-based, relying on resources such as the NRC
Emotion Lexicon, which tag words with pre-defined
emotions like joy, fear, anger, and trust. These methods
usually assume one single dominant emotion in each
text and fail to capture co-occurring or overlapping
emotions, which arise quite frequently in complex
social media discussions.

To address these limitations, the proposed framework
utilizes a version of RoBERTa that is distilled and
computationally efficient, optimized for multilabel
DistilRoBERTa utilizes
contextual embeddings and self-attention mechanisms
to identify multiple emotional tones within a single

emotion  classification.

message, which manifests paramount value in the case
of environmental discourse, where users can express
fear of climate disasters, anger at the lack of action on
the part of governments, and trust in sustainable
technologies all at once.

incoherent or overlapping topics, which limits their
interpretability for complex, multi-domain datasets like
social media discussions on environmental issues.To
overcome these limitations, the proposed system

These are the steps involved in emotion detection:

1. Pre-processing: cleaning, tokenization, and
normalization of each post or comment to eliminate
noise and textual inconsistencies.

2. Encoding: DistilRoBERTa encodes the pre-processed
text into contextual embeddings, capturing semantic
and emotional meaning.

3. Multi-label Classification: It consists of a
classification head with a sigmoid activation function
that outputs the probability of each emotion
independently, hence enabling multiple emotions to be
detected in one instance.

The model is fine-tuned using emotion-annotated
corpora aligned with the NRC Lexicon's eight core
emotions-fear, anger, trust, anticipation, joy, sadness,
disgust, and surprise-excluding generic sentiment
polarity to avoid redundancy with sentiment analysis.
Each of these emotions is then assigned a probability
score ranging from 0 to 1, showing the intensity and
presence of an emotion in the text.

This approach enhances interpretability by adding
emotional depth to sentiment-based analysis. For
instance, posts dominated by fear may indicate public
anxiety over air pollution or natural disasters, while
comments dominated by trust may underline optimism
toward renewable energy or policy reforms. By
integrating emotional insights with sentiment polarity,
the system provides a complete and psychologically
nuanced perspective on public perception related to
environmental sustainability

3) Topic Modelling Using Top2Vec

While sentiment and emotion analysis show public
attitudes and affective responses, topic modelling
provides insight into the contextual themes and
discussion drivers that shape these opinions. Traditional
models, such as Latent Dirichlet Allocation, have
typically relied on word co-occurrence patterns and
probabilistic distributions without considering semantic
relationships between words. Consequently, they might
yield

employs Top2Vec, an advanced unsupervised topic
modelling algorithm  that integrates semantic
embeddings with density-based clustering to identify
coherent and meaningful topics.
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Unlike LDA, Top2Vec does not require predefining the
number of topics or manual keyword selection. Instead,
it creates dense vector representations of documents
using embedding models such as Doc2Vec or Sentence-
BERT, then clusters these embeddings to automatically
discover groups of semantically related texts. Each
topic is characterized by its most representative
keywords and exemplar documents, allowing for clear
and interpretable thematic insights.It applies topic
modelling techniques on the whole dataset and also on
emotion-specific subsets, for instance, analysing only
those comments related to fear or anger. Such two-
layered analysis allows for the identification of the
emotional triggers underlying particular environmental
discussions, such as fear clustering around air pollution
and climate disasters, while anger clusters around
debates of government policy and corporate
accountability. The proposed system combines
BERTopic's interpretability with Top2Vec's scalability
and semantic depth in effectively uncovering hidden
thematic patterns and evolving public concerns. Such an
integrated approach provides comprehensive insight
with nuance into how environmental narratives and
emotional contexts dynamically evolve across online
platforms like Reddit, YouTube, and NewsAPI.

4) Cross-Platform Integration: Reddit, YouTube,
NewsAPI

The key novelty of the proposed system is its cross-
platform integration, bringing together sentiment,
emotion, and topic modelling on three major data
sources: Reddit, YouTube, and News API. In contrast to
prior works focused mostly on static Twitter datasets,
this system integrates diverse and more recent data from
multiple platforms, thus ensuring a broader and more
representative  understanding  of  environmental
discourse for a variety of audience types and different
styles of communication.Each of them brings special
insights to the collective:

III. METHODOLOGY

Figure 1 presents a schematic representation of the
methodology showing the workflow that will be
followed in this study. The proposed framework
performs the sentiment, emotion, and topic analysis of
the environmental discussions gathered from multiple
social platforms such as Reddit, YouTube, and

Reddit: Long-form discussions, debates, and expertise
by professionals exist on subreddits like r/environment
and r/climate change, showing deep user engagement.

e YouTube: It captures instantaneous and emotionally
charged reactions to  environmental  news,
documentaries, and awareness campaigns through

comment sections.

o News API: Aggregates structured articles and
headlines from global news outlets; provides a formal
media perspective on environmental policies, climate
actions, and sustainability initiatives.

Among all the three different platforms, a unified data
preprocessing pipeline maintains consistency and
includes:

1. Cleaning of text: removing URLs, emojis, and
special characters.

2. Normalization of case and tokenization.

3. Stop word removal and lemmatization.

Platform-specific normalization like handling of
YouTube timestamps, mentions on Reddit.

After preprocessing, each dataset is subjected to
sentiment classification with DistilBERT, emotion
detection with DistilRoBERTa, and topic modelling
with BERTopic and Top2Vec. These outputs are then
aggregated in an interactive analytical dashboard that
allowsforcross-platformcomparison

NewsAPI. The methodology incorporates five key
stages: data collection, pre-processing, sentiment
analysis, emotion detection, and topic modelling,

followed bycross-platform comparison and
visualization cross-platform comparison and
visualization.
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Fig.2: The block diagram outlines the end-to-end workflow of data collection, preprocessing, and analysis leading

to comparative insights.
A. DATA COLLECTION

Data collection is the very foundation of the proposed
environmental sentiment and emotion analysis
framework. Both labelled and unlabelled textual data
will be acquired from various online platforms to
effectively train and test the models. In the present
work, the authors consider two major datasets: one for
training the model with fine-tuning and another for
testing, including real-world environmental posts
scraped from Reddit, YouTube, and NewsAPI. The aim
is to develop a sturdy system that could comprehend
public perception and emotional responses toward

The dataset Sentiment140 was filtered using domain-
relevant keywords like climate, global warming,
sustainability, pollution, renewable energy, carbon
footprint, biodiversity, recycling, plastic waste, and eco-
friendly, as this research is related to environmental
discourse. Around 2,000 environment-related instances
have been extracted from the original corpus, keeping
in view the representation of both positive and negative
sentiments.

This refined subset was then used to fine-tune the
DistilBERT and DistilRoBERTa models. Fine-tuning
allows the models to adjust to contextual features of the
environment and subtle aspects of the language —
domain-specific terms like emission, deforestation, or
carbon tax are poorly represented in general corpora.
The filtered Sentiment140 subset can, therefore, serve
as a context-specific knowledge base for environmental
sentiment and emotion-related understanding.

various environmental issues on multiple channels of
communication.

1) TRAINING DATASET

Sentiment140 was selected for model training because
it is a large, labelled dataset suited for a supervised
sentiment analysis task. This dataset has also been
widely used in deep learning model research focused on
sentiment classification. It consists of approximately
1.6 million tweets that have been label led as positive
(4) or negative (0), based on human annotations and
sentiment indicators derived from emojis and linguistic
tone.

2) TESTING DATASETS

Recent textual data were collected from Reddit,
YouTube, and NewsAPI, respectively, to ensure
comprehensive real-world evaluation. Altogether, the
three platforms offer a wide range of communications:

* Reddit brings long-form analytical discussions.
* YouTube captures emotion-driven public reactions.

NewsAPI provides structured journalistic narratives.

The unified testing dataset therefore captures a holistic
view of how the global public perceives, discusses, and
emotionally reacts to environmental issues across
multiple digital media channels.

a) Reddit

Reddit, being a community-powered platform with
discussion-oriented content, stands as the perfect
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avenue for detailed user analysis of opinion and
environmental debates. Using the Python Reddit API
Wrapper (PRAW), the environmental posts and
comments were scraped from active subreddits like
r/environment, r/climate change, 1/sustainability,
r/renewable energy, and r/ecology.

Reddit, being a community-powered platform with
discussion-oriented content, stands as the perfect
avenue for detailed user analysis of opinion and
environmental debates. Using the Python Reddit API
Wrapper (PRAW), the environmental posts and
comments were scraped from active subreddits like
r/environment, r/climatechange, r/sustainability,
r/renewableenergy, and r/ecology.

The data collection was restricted to recent discussions
only and covered a constant range of environmental
search keywords: climate change, global warming,
pollution, recycling, renewable energy, carbon footprint,
eco-friendly, and deforestation. To ensure temporal and
topical balance, the dataset was limited to 100 posts per

videos from reputable channels about the environment
and news, including BBC Earth, CNN Climate, Sky
News Environment, National Geographic, Euronews
Green, and The Guardian Science.

Videos were selected to include the same environmental
keyword list used for Reddit, in order to ensure cross-
platform consistency. From each relevant video, up to
150 English-language comments were collected and
filtered for topical relevance.

Metadata extracted for each comment includes:

e  Video title and channel name

e Comment text

e  Number of likes and replies

e  Timestamp

e  Associated environmental keyword

In all, 5,480 high-quality comments were collected
from approximately 1,950 videos. Before inclusion, all
comments underwent text cleaning, emoji removal, and

keyword per month, capturing an even distribution of
user-generated content over time.

Each post record contains metadata like:

e  Post title and content

e  Subreddit name

e Posting date

e  Number of upvotes and comments

After eliminating duplicates, non-English text, and low-
quality entries, the present research retained 41,280
Reddit posts and comments for analysis. This data
therefore stands for community-level awareness and
opinions and reflects discussions related to green
energy transitions, plastic pollution, and carbon
neutrality. The features of Reddit data are reasoned
argumentation and policy debates, and as such represent
valuable input in performing Top2Vec emotion—topic
correlation analysis.

b) YouTube

YouTube presents a rich emotional context because user
comments are highly expressive due to the reaction to
visual environmental content. Data was collected from
the YouTube Data API v3 and focused on recent

language validation using the langdetect library to
ensure English-only content.

The YouTube dataset adds value to the framework
because the comments often express immediate
affective responses-anger, empathy, sadness, or hope-to
environmental documentaries or disaster coverage. This
allows DistilRoBERTa to effectively capture multilabel
emotions like fear, disgust, trust, and anticipation that
complement the sentiment polarity analysis.

c) NewsAPI

To enhance the testing corpus with facts and structured
text, recent environmental news articles were collected
using NewsAPI, an aggregator of real-time global
content from verified media outlets. Articles were
sourced from channels such as Reuters Environment,
BBC Science & Nature, The Guardian Climate Desk,
and National Geographic Environment.
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The collection focused on recently published news
filtered using the same environmental keywords

applied to Reddit and YouTube. Each retrieved article
includes:

o Title

e Short description
e Source name

e Publication date
o Article

URL After removing duplicates and irrelevant items, for
instance, unrelated business or politics articles, 6,420
unique articles remained. Unlike user-generated Reddit
or YouTube content, NewsAPI data reflect formal
linguistic structure with a factual tone, serving as a
good, non-user-generated baseline against which to
compare these results. This dataset is particularly useful

Popular content needed to be defined across the
platforms because the nature of engagement metrics
varies by platform. Thus, a single definition of
popularity was decided upon:

e Reddit: Posts with at least one upvote or comment.

e  YouTube: Comments with at least one like or reply
e NewsAPI: Articles referenced, shared, or cited
across at least two media outlets.

Only popular posts and comments were retained
thereafter for analysis, and this ensures that the dataset
reflects impactful, user-engaging discussions rather than
low-visibility or inactive content.

Word Cloud Analysis and Thematic Overview

Keywords such as "climate," "people," "energy,"
"policy,"” and ‘"environment" therefore remain
prominent in leading discussions on Reddit. These
represent debates focused on human-driven causes,
sustainability, and government responses—highlighting
its role as a base for critical dialogues and collective
problem-solving.

Comments on YouTube are emotionally expressive,
using words like "disaster," "hope," "earth," "pollution,"
and "save." There is no single keyword that prevails;
rather, it is a rich emotion-carrying discussion

for topic modeling because its rich and formal
vocabulary supports the identification of evolving
environmental themes, such as carbon market
regulations, renewable transitions, and deforestation
policy shifts.

B. DESCRIPTION OF ENVIRONMENTAL POSTS
AND COMMENTS

The analysis provides a general overview of the
engagement patterns found across Reddit, YouTube, and
NewsAPI. Each has distinct characteristics concerning
interaction, participation, and content nature. Reddit
constantly shows the highest level of engagement, such
that more than 90% of the posts receive an upvote, with
high levels of community involvement and discourse
depth. YouTube, while slightly lower in engagement
density, has the highest emotional intensity of
comments. On the other hand, NewsAPI sources are
structured media with no direct engagement; however,
they contribute to factual, high-quality textual data,
which is great for topic modelling and comparative
sentiment evaluation.

environment that captures spontancous emotional
responses to visual content like documentaries, news
clips, and environmental campaigns.

NewsAPI data is dominated by institutional and policy-
related keywords, including but not limited to "policy",
"renewable energy", "carbon emissions", and "climate
summit", which indicates the dominance of formal,
journalistic framing and the portrayal of global
environmental challenges through factual reporting.

This thematic underlines the

complementarities of the datasets, as their contributions

comparison

are built on grassroots-level discussions from Reddit,
emotional public sentiment from YouTube, and
structured, policy-driven narratives from NewsAPI.

a)REDDIT

Built around topic-specific communities, called
subreddits, the structure of Reddit supports detailed and
knowledge-oriented environmental discussions.
Analysis showed that most posts emanated from
r/environment, r/climatechange, and r/sustainability,
where users exchanged opinions, policy views, and
practical tips on sustainability.Language distribution
analysis also showed that about 93% of the posts were
in English, while French, Spanish, and German had

minor contributions. Posts were also categorized by the
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level of engagement, out of which about 68% received
at least one upvote or comment, showing meaningful
interactions among users. The common keywords in
popular Reddit posts are "climate," "sustainable,"
"renewable energy," and "green technology," reflecting
the rise of eco-conscious innovation and policy
advocacy. The sudden ramping up of discussions in this
area coincides with real-world events like COP28 and
international renewable energy initiatives, showing how
digital discourse reflects global environmental action.

b) YOUTUBE

YouTube comments are a crucial source for the analysis
of emotional and perceptual dimensions of
environmental communication. Data collected from
channels like BBC Earth, Sky News Environment,
CNN Climate, and Euronews Green demonstrated that
¢) NEWSAPI

Unlike social platforms, NewsAPI contributed
structured journalistic content from major global
outlets, providing factual depth and context. In total,
approximately 6,420 environmental news articles were
gathered, covering topics such as carbon neutrality,
renewable transitions, biodiversity loss, and pollution
control policies.While NewsAPI content lacks explicit
indicators of engagement, such as likes or comments,
article frequency and cross-outlet references were
utilized as a means of measuring popularity. Articles
cited across multiple sources were labelled as "high-
impact" and privileged for topic modelling.Dominant

nmn nmn

themes such as "policy," "energy transition," "climate
target," "emission reduction,” and "green finance" were
unearthed through word cloud visualization. These
patterns  suggest that institutional and global
perspectives dominate the media, offering factual
grounding for comparison with the public-driven
narratives on Reddit and YouTube.This dataset allows
Top2Vec to reveal emerging environmental narratives
such as carbon trading, circular economy development,
and Al-driven climate prediction that offer a structured

view of how environmental reporting evolves over time.
Cross-Platform Insights

Comparative analysis across Reddit, YouTube, and
NewsAPI shows clear behavioural and communicative
differences:

o Reddit focuses on knowledge-sharing and policy
discussions that are observed through high engagement
in upvotes and comment threading.

more than 80% of comments included identifiable
emotional cues such as frustration, fear, hope, or
empathy.Of the 5,480 comments, about 4,200 (about
77%) had at least one like or a reply, meaning that they
were discussed. The sentiment distribution was
dominated by negative sentiments-46% with a share
usually linked to climate anxiety, pollution, and bad
environmental situations-whereas in  positive
sentiments, 34% expressed optimism towards the use of
renewable energy and awareness campaigns.Word
frequency analysis identified key terms like "future,"
"earth," "change," "save," "climate," and "people." The
emotional expressiveness of these words aligns with the
capability of DistilRoBERTa to perform multi-label
emotion detection, thus highlighting complex emotional
blends such as those including both fear and hope.

nmn

. YouTube enhances emotional expression, where
responses are usually provoked through visual
storytelling and global awareness campaigns.

. NewsAPI focuses on information dissemination
and a factual framing that serves as a reference point for
data-driven topics and sentiment analysis.

The relative volume of active environmental content
across these platforms, demonstrating a gradual
increase in online discussions. This rise indicates
increased concern and awareness at the societal level
about environmental sustainability.In integrating these
heterogeneous data sources, the proposed system
ensures contextual robustness and accuracy in
interpretation. The cross-platform approach enables
triangulated insights-analysing emotional intensity from
YouTube, community opinion from Reddit, and policy
framing from NewsAPI in tandem. They all offer a
multidimensional view of public sentiment and emotion
toward global environmental sustainability.

C. DATA ANALYSIS

Data analysis is performed for the extraction of
meaningful insights from recent environmental
discussions in Reddit, YouTube, and NewsAPI. Such a
process consists of different stages: data pre-processing,
sentiment analysis, emotion detection, and topic
modelling. Each stage refines raw textual content into
structured analytical results, enabling a
multidimensional understanding of public perceptions

and emotions toward environmental issues.
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1) PRE-PROCESSING

Data pre-processing is an essential step that prepares
unstructured textual data for computational analysis.
The raw posts and comments, which were collected
from different platforms, have gone through a
standardized text-cleaning pipeline in preparation for
model inference. The stages are mainly the following:

e C(Cleaning: It removes all non-relevant symbols like
URLs, emojis, special characters, and HTML tags. In

e Slang Normalization: The informal abbreviations
and slang expressions, such as "u" — "you," "bcoz" —
"because", etc., are replaced with their standardized
counterparts using a pre-defined lookup dictionary. This
step is important to catch the correct intended meaning
of texts in social media.

e Stopword Removal: Words that are common but
semantically insignificant, like "the," "is," and "at," are
removed to decrease the noise and concentrate the

analysis on terms that are meaningful contextually.
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YouTube comments, timestamps and user mentions are
discarded; from Reddit and NewsAPI data, it removes
hyperlinks, citations, and embedded tags.

e Case Folding: All text is converted to lowercase to
ensure consistency and to avoid duplication of terms
that only differ in capitalization.

e Tokenization: Each sentence is split into individual
words or tokens, allowing models to treat words as
discrete semantic units. Compound words and hashtags
are also separated to enhance interpretability.

e [emmatization: Words are reduced to their root
form, such as "emissions," "emitting" — "emit", using
spaCy'slemmatizer. This also ensures that different

inflections of the same term are processed uniformly:.

After these preprocessing steps, text data from Reddit,
YouTube, and NewsAPI are transformed into a clean
and normalized corpus to suit the model for extracting
contextual embedding using a cross-entropy loss-based
model.

Raw Datasets Loaded (YouTube / Reddit /

News)

1

Step 1: Data Loading - YouTube: video title, comments; Reddit: title,
selftext chunks; News: title + description merge

o

Step 2: Data Cleaning - Remove URLs, mentions, hashtags; Remove
digits, emojis, symbols; Keep alphanumeric text only; Con

+

Step 3: Tokenization - Split sentences into tokens; Using

NLTK tokenizer or split()

!

Step 4: Slang Expansion - Replace slang and abbreviations (e.g., lol
— laugh out loud); Reddit with large slang diction

!

Step 5: Stopword Removal - Remove common words (is, the, and, etc.);

Focus on meaningful tokens

!

Step 6: Recombine Tokens - Join tokens into clean text, ready for

sentiment or topic analysis

i

Step 7: Save Cleaned Data - Save YouTube as preprocessed_youtube.
csv, Reddit as preprocessed_reddit.csv, News as merged_unt

Fig 3:Preprocessing pipeline.
2) SENTIMENT ANALYSIS USING DISTILBERT

Sentiment analysis identifies the polarity of each post or
comment-positive, negative, or neutral-based on
contextual understanding, not mere word-level
frequency. In the proposed system, DistilBERT-a
lightweight transformer-based model derived from
BERT-will be wused for sentiment -classification.
DistiBERT maintains about 97% of the language

comprehension capability of BERT while being 60%
faster and thus is suitable for both large-scale and real-
time sentiment analysis.

We fine-tune our model using the Sentiment140 dataset,
which consists of 1.6 million labelled tweets. During
training, the model learns to map contextual
embeddings to sentiment classes. During the inference,
the fine-tuned DistilBERT processes every post or

© Author(s). This work is peer-reviewed, openly published, and permanently archived

This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org

10


https://ijsmt.org/
mailto:editor@ijsmt.org

* 3

comment and outputs a probability distribution over the
sentiment classes.

The sentiment score for each text sample Cis computed
as:

REDDIT Sentiment Score Distribution
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Fig 4: sentiment score distributions

Unlike traditional lexicon-based methods, such as PMI
or VADER, DistilBERT effectively captures contextual
dependencies, sarcasm, and multi-clause relationships,
hence allowing accurate sentiment detection even in the
most complex environmental discussions. For instance,
the sentence "Great, another oil spill!" would be
correctly identified as negative, while some lexicon-
based systems might mistakenly interpret "great" as
positive.Finally, the gathered sentiment across Reddit,
YouTube, and NewsAPI is used to outline visualizations
of public attitudes toward key environmental themes,
such as renewable energies, pollution control, and
climate policies. These trends in polarity form the basis
for subsequent emotion detection and topic-level
analysis.

3) EMOTION ANALYSIS USING DISTILROBERTa

While sentiment analysis focuses on the overall polarity
(positive, negative,
uncovers the specific affective states—such as fear,
anger, trust, or joy—embedded within user expressions.
This is done using DistilRoBERTa, a distilled variant of
RoBERTa (Robustly Optimized BERT Approach),
optimized for multi-label emotion classification.Each
input text is first transformed into contextual
embeddings and then fed into a sigmoid-activated

or neutral), emotion analysis

output layer, allowing for multiple emotion labels to be
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YOUTUBE Sentiment Score Distribution
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OPEN ACCESS

Sentiment(C) = arg max P(s10)
S

where S = {"positive", "neutral", "negative"} denotes
the sentiment classes, and P(s|C) denotes the predicted
probability of sentiment s given the text C.

NEWS Sentiment Score Distribution
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three platforms Reddit, YouTube, and News.

assigned at once. This multilabel approach enables the
recognition of co-occurring emotions within a single
post. For instance, the statement "I am terrified about
the melting glaciers but hopeful we can still change"
conveys both fear and optimism, clearly depicting
overlapping emotional tones.

The model classifies emotions across eight primary
categories-{ joy, trust, fear, anger, sadness, disgust,
surprise, anticipation }

This aligns with Plutchik's Emotion Wheel. Each
detected emotion is represented as a normalized
probability score ranging from O to 1, thus allowing the
quantitative analysis of the emotional strength of each
post or comment.Emotion distributions are displayed to
facilitate a comparison of the affective patterns across
the different platforms. Results indicate that in general,
posts on Reddit express anger and trust, YouTube
comments show fear and hope, and NewsAPI articles
reflect anticipation and neutrality, signifying formal,
analytical reporting. This emotion analysis layer adds an
interpretative depth to the sentiment outcomes by
showing why users feel positive or negative about
specific environmental issues, thus enriching the overall
understanding of public emotional engagement in
climate-relateddiscussions.
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Emotion Distribution Across Platforms
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Fig5: Emotion Distribution Across Platforms

4) TOPIC MODELING USING TOP2VEC

It applies Top2Vec for uncovering latent themes and
discussion clusters within environmental conversations,
a method based on transformer-based embeddings
combined with dimensionality reduction techniques that

Topic 0 - Youtube (Top_3_emotions)

?blll

(= carbontech

m“sustaln

<

o
0o
c
env1romenta prafgene 3, 1
5 e: :[-enewd
0o Smi O
- ; gustalnableb =2 E- .Sclimatechange suste nvmh ility
Henvwompu b= =
] o COl Iserv - i t; I V energyefficient
£ environmentally y 3 ;ueleffu:lentm”omwmWenVlI"Ol'nen‘t

Lmee@NViroment
(a)REDDIT (b)YOUTUBE

Top2Vec methods were applied separately to each
platform, as well as to the combined dataset to capture
cross-platform environmental trends. Some of the most
distinctive topics that were identified are:

1. Climate Change and Global Policy Actions
2. Renewable Energy Technologies

3. Pollution and Waste Management

pollutionandnmitistis

enviromentalpollution

enable unsupervised topic discovery. Top2Vec directly
learns joint document and word embeddings, clustering
them within the same semantic space to identify
dominant discussion topics without prior labelling.
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4.Sustainability and Lifestyle Practices
5. Natural Disasters and Public Reactions

These were further matched with the results from
sentiment and emotion analysis to allow the detection
of discussion clusters that are specific to emotions, such
as fear related to wildfires and optimism about the
debatesonrenewable
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energy. The combined application of BERTopic and
Top2Vec guarantees both interpretability and topic
diversity for a deeper understanding of thematic
variation across different textual domains and social
platforms.

5) CROSS-PLATFORM ANALYSIS

Sentiment, emotion, and topic insights in the proposed
system are integrated from Reddit, YouTube, and
NewsAPI for a comprehensive understanding.
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e Reddit reflects deep sentiment sharing and debate-
driven sentiment.

e YouTube captures emotionally charged and
spontaneous reactions to visual environmental content.

o NewsAPI contributes factually grounded narratives
and

contextual framing.

Emotion Comparison Across Platforms
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Fig.6:The chart illustrates the percentage distribution of different emotions across comments collected from

Reddit, YouTube, and News platforms.
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Fig.7:This figure shows the sentiment distribution across YouTube, Reddit, and News platforms.

By aligning outputs between these platforms, the model
shows how media type informs sentiment expression.
For example, YouTube comments after natural disaster
videos are dominated by negative emotions, while
Reddit discussions often move to constructive debate
about environmental policy reform. Cross-platform
coherence in sentiment is measured by calculating
cosine similarity between the

mean contextual

embedding vectors of sentiment clusters, thus
quantifying the degree to which sentiments align across
the Reddit, YouTube, and NewsAPI datasets.

IV. DATASET ANNOTATION

A random sample of 300 posts and comments (100 from
each platform) was selected, covering diverse

environmental topics such as climate change, pollution

© Author(s). This work is peer-reviewed, openly published, and permanently archived

This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org

13


https://ijsmt.org/
mailto:editor@ijsmt.org

EEJ Volume 02 Issue 03 March-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8

@o International Journal of Science, Strategic Management and Technology opEns AccEss
[

Ny An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

control, biodiversity, renewable energy, and waste
management. Each text instance was annotated for both
sentiment polarity (positive, neutral, negative) and

and natural resource management, whose inputs were
given double weighting, conducted the annotation.
Informed consent was provided by all annotators, and
reliability.The sentiment intensity is measured on a 7-
point continuum from —3 to +3, where —3 represents
strongly negative sentiment and +3 represents strongly
positive sentiment. The emotion categories were
annotated in a binary multi-label format (1 = present, 0
= absent).

A weighted scoring system was used to calculate the
final sentiment label for each post:

Sentiment(C) = arg max P(s|10C)
N

where S_i represents the sentiment score from annotator
i, w_i the assigned weight (1 for non-experts, 2 for
experts), and n the total number of annotators.

Posts with S "final" >0.1 were labeled as positive,
S "final" < -0.1 as negative, and between —0.1 and 0.1
as neutral.

In the multi-label emotion tagging, each comment can
reflect multiple emotional states. Each emotion was
The resulting proportion of outlier annotations was
below 10% for expert raters and below 30% for non-
experts-a high level of consistency and effective quality
control across the annotation process.

C. INTER-ANNOTATOR AGREEMENT

IAA was measured using Cohen's Kappa (), which is a
statistical measure of inter-rater reliability and
consistency. The formula is as follows:

_ PP
1-P,

K

where P represents the observed agreement among
annotators, and P denotes the expected agreement by

e Positive: 47%
e Neutral: 18%

The emotional frequency analysis showed that the most
prevalent categories of emotions were fear, at 22%,
followed by trust, at 18%, and then anger, at 15%. This

dominant emotion (fear, anger, joy, trust, sadness,
anticipation, disgust, or surprise).Six human raters,
including two subject-matter experts in sustainability

training was carried out on labelling criteria to ensure
consistency and

assigned a confidence score between 0 and 1 based on
majority voting and intensity agreement. An emotion
was marked as dominant if its mean intensity exceeded
0.25 across annotators.

B.OUTLIERDETECTIONANDQUALITY CONTROL

In order to keep the annotation quality high, outlier
labels were identified and removed using a modified Z-
score method inspired by principles of inter-rater
deviation.

An annotation A(i,j) for instance j by annotator i was
flagged as an outlier if:

| A;j— A, 1> 0¢(j)
where (A _j ) Trepresents the mean annotation score
across all annotators for instance j, and ¢_t (j) denotes
the standard deviation threshold for that instance.

In such a way, this approach ensures that the
annotations significantly deviating from the group
consensus are excluded from the final data set.

chance.Sentiment scores were first converted to
categorical polarity classes: positive = 1, neutral = 0,
and negative = —1. Pairwise k-values were computed
between each pair of annotators. The mean of these
gave an overall k = 0.61, indicating substantial
agreement according to established benchmarks.The
expert annotator pair then achieved a higher reliability
score of k = (.79, demonstrating strong contextual
alignment and validating the consistency of sentiment
and emotion labelling within the environmental domain.

D. ANNOTATION OUTCOMES

After aggregation and removal of outliers, the annotated
corpus yielded the following overall distribution of
sentiment across all platforms:

o Negative: 35%

pattern reflects public concern over environmental
degradation, dissatisfaction with policy responses, and
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also a measure of trust in sustainable initiatives. Other
variations were also present concerning the platform:

e YouTube had higher scores for fear and sadness,
especially in response to disaster-related or emotionally
charged video content.

e Reddit showed balanced levels of trust and
anticipation in the topic, underlining its role for
solution-oriented discussions and policy debates.

V. EXPERIMENTAL RESULTS

The experiments were conducted in three main stages:
Sentiment Prediction, Emotion Prediction, and Topic
Modelling. The following sections provide a detailed
breakdown of each stage and corresponding results on
the Reddit, YouTube, and NewsAPI datasets.

A. Sentiment Detection Results

It is visible that, over time, Reddit demonstrates a
gradual increase in positive sentiment, indicating an
increasing optimism and proactive engagement in
discussions around environmental issues.

YouTube shows more negative sentiment, on the other
hand, with users often having critical discussions
DistilRoBERTa-based emotion detection to capture the
underlying emotional intensity of the environmental
discourse.

These are summarized below as platform-wise
emotional trends:

e Reddit: The sentiment of confidence and
expectation generally increased, reinforcing the fact that
users believe in ecological awareness and mass action.

e  YouTube: The leading sentiment which emerged
was fear; it mirrored widespread public anxiety over
increasing environmental degradation and ineffective
global responses.

o NewsAPL: Showed consistent/strong
levels of trust, probably tied to the perceived credibility
from vetted reporting and factual representation in
environmental journalism.

These findings show that users on all platforms express
a dual emotional pattern, which balances the fear of
ecological crises with hope and trust in sustainable
solutions.

e NewsAPI showed mainly neutral or factual tones,
while emotions like trust and anticipation were more
related to reports on sustainability initiatives and
technological innovations.

These results provide a balanced multi-domain
annotated dataset that effectively captures not only the
emotional depth but also the sentiment polarity in

online environmental discourse

regarding pollution, deforestation, and inaction by
governments.Meanwhile, NewsAPI keeps a fair balance
in sentiment distribution: positive reports on
sustainability efforts are combined with negative
coverage of climate-related disasters.Reddit appears
overall as the most hopeful and participatory, while
YouTube and NewsAPI adopt a tone that is more
cautiously critical, reflecting both public concern and
the realism of environmental challenges.

B. Emotion Detection Results

After sentiment classification, all comments with a
negative sentiment score < —0.1 were analysed using

B. Topic Modelling Results

Topic modelling using the Top2 Vec algorithm was done
by automatically clustering semantically related
discussions into coherent topic groups. The cleaned and
pre-processed comments served as input to a model that
generated interpretable topic embeddings.

The five dominant topics identified across platforms
include:

1. Climate Change - The largest cluster includes
discussions on global warming, rise in temperature, and
environmental policies.

2. Air Quality and Emissions: Vehicular pollution,
industrial emissions, and clean-air initiatives remain a
high priority

3. Recycling and Plastic Waste: Discussions related to
the ban on single-use plastic, waste management, and
recycling awareness.

4. Renewable Energy - Focused discussions on solar
power adoption, electric vehicles, and the global energy
transition.
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5. Biodiversity and Sustainability: Issues concerning

deforestation, ecosystem degradation, and living
sustainably

In the Climate Change cluster, many users expressed
frustration at political inaction and corporate
negligence.

The discussions on Air Quality pointed to fuel-efficient
transportation and enhanced pollution control as needs.

Table 1: Platform-wise Sentiment Statistics Summary

An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

On YouTube, several have pointed out the irony that
global climate summits are attended with carbon-
intensive travel modes. In contrast, NewsAPI articles
focused much on scientific findings and policy-driven
narratives that reinforce environmental accountability.
In the Climate Change cluster, many users expressed
frustration at political inaction and corporate negligence

Platform | Total Negative | Positive | Negative | Positive | Avg Median Std.
Samples | Count Count % % Sentiment Sentiment Sentiment
Score Score Score
YouTube | 20,321 546 19,775 2.69% 97.31% | 0.6699 0.6926 0.2166
Reddit 21,744 8,359 13,385 38.44% 61.56% | 0.1785 0.5967 0.6751
News 12,173 4,565 7,608 37.50% 62.50% | 0.2123 0.6260 0.6711

Table 2:Sample Sentiment Analysis Results Across Platforms (Reddit, YouTube, NewsAPI)

Platform | Comment (Excerpt) Prediction | Sentiment | Negative | Positive | Sentiment
Label Prob Prob Score

Reddit Many ideas don’t see implemented | O Negative 0.518 0.482 -0.518
often... hemp, flax, limestone better
alternative to concrete.

Reddit People getting info from corporate | O Negative 0.545 0.455 -0.545
sites instead of real homesteaders...

Reddit Fish farming severely underutilized... | 1 Positive 0.390 0.610 0.610
pearl farming gives ports economic
boost.

Reddit Seaweed is a superfood... helps iodine | 1 Positive 0.265 0.735 0.735
deficiency and boosts health.

Reddit Great laundry detergent bonus points | 1 Positive 0.380 0.620 0.620
— beans are nutrient dense and filling.

YouTube | Biogeographical facets — migration | 1 Positive 0.338 0.662 0.662
of dinosaurs between Americas and
Europe.

YouTube | Amazing explanation on hadrosaurid | 1 Positive 0.270 0.730 0.730
evolution and faunal turnover.

YouTube | Great insights about dinosaur diversity | 1 Positive 0.220 0.780 0.780
and climate impacts.
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YouTube | Interesting details on migration | 1 Positive 0.250 0.750 0.750
patterns across continents.
YouTube | Clear and detailed summary about | 1 Positive 0.200 0.800 0.800
evolution and extinction.
NewsAPI | Sustainable farming in Arkansas | 1 Positive 0.263 0.737 0.737
transforming agriculture with eco-
friendly practices.
NewsAPI | Farmers adopting regenerative | 1 Positive 0.240 0.760 0.760
agriculture to restore soil health and
reduce erosion.
NewsAPI | Corbett booking services revolutionize | 1 Positive 0.223 0.777 0.777
travel planning and eco-tourism.
NewsAPI | Eco-friendly accommodations and | 1 Positive 0.210 0.790 0.790
wildlife protection promote
sustainable tourism.
NewsAPI | Sustainable farming boosts local | 1 Positive 0.275 0.725 0.725
economy and ensures food security for
future generations.
Table 3: Sample Emotional Analysis Results Across Platforms (Reddit, YouTube, NewsAPI)
Platfor | Text (Except) | Predictio | Sentime | Negativ | Positiv | Sentime | Emotions Primar
m n nt Label | e Prob | e Prob | nt Score y
Emotio
n
Reddit | wildfire 0 Negative | 0.7697 | 0.2303 | -0.7697 anger, disgust, fear, | fear
smoke is the sadness
air quality
nightmare
constant
exposure to
smoke is
becoming a
chronic threat
Reddit | conservative |0 Negative | 0.5773 | 0.4227 | -0.5773 anger, disgust, fear, | anger
leader  says sadness
her party
would axe
legally
binding
targets to cut
emissions
Reddit | research 0 Negative | 0.6110 | 0.3889 | -0.6110 anger, disgust, fear, | disgust
published this sadness, surprise
month found
insect
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populations
are still on the
decline

Incredibly
disappointing
real  news...
(long text
about  fossil
fuels,
climate

youth,

Negative

0.3208

0.6791

-0.6791

anger, fear, joy,
sadness, surprise

sadness

change, and
social
critique)

YouTub
e

Code Pink
Palestinians...
(text  about
Palestine,
Gaza, war,
genocide,
human rights,
etc.)

Negative

0.3630

0.6369

-0.6369

anger, fear, joy,
sadness, surprise

anger

YouTub
e

Read climate
scientist
Gerard
Wedderburn-
Bisshop...
(text  about
international
law, ICJ,
fossil fuel,
climate
change
politics, etc.)

Negative

0.4759

0.5240

-0.5240

anger, fear, joy,
sadness, surprise

fear

NewsA
PI

introduction:
arkansas
sustainable
farming
practices and
regenerative
agriculture

Negative

0.2630

0.7370

0.7370

anger,fear,sadness,surpr
ise

anger

NewsA
PI

corbett
booking
services
revolutionize
d way
travelers
explore eco-
tourism &
verified
resorts

Negative

0.7671

0.2302

0.7771

anger,disgust,fear,sadne
ss

fear
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NewsA | dozens of | 0 0.7391 0.2609 | -0.7391 anger, fear, sadness, | fear
PI countries yet surprise

to secure Negative

accommodati

on at next

COP climate

summit

shortage  of

hotels

Table 4: Sample Topic Modeling Analysis Results Across Platforms (Reddit, YouTube, NewsAPI)

Topic Size Top Words Word Scores

ID

1 188 investors, investments, investor, investment, invest 0.61, 0.58, 0.58, 0.57, 0.56
2 149 wildlife, endangered, fisheries, extinction, ecology 0.65, 0.59, 0.57, 0.55, 0.54
3 120 ai, ais, aipowered, automation, robots 0.62, 0.55,0.47, 0.47, 0.46
4 117 automakers, teslas, tesla, automobiles, automotive 0.54, 0.53, 0.53, 0.51, 0.50
5 116 hurricane, storms, hurricanes, typhoon, typhoons 0.70, 0.64, 0.59, 0.55, 0.55
6 116 lawmakers, lawsuits, plaintiffs, lawsuit, legislation 0.50, 0.47,0.45,0.44, 0.43
7 772 rehabilitating, counselors, selfsustaining, relapses, worklife | 0.37, 0.36, 0.36, 0.36, 0.35
8 621 crackdowns, spotlights, spells, somethingwords, spotlight 0.35, 0.33,0.33, 0.33, 0.32
9 389 mmorpgs, rpgs, playstyles, gameplaywise, runescape 0.49, 0.49, 0.48, 0.48, 0.46
10 299 hardware, desktops, lenovos, nvidia, dells 0.50, 0.46, 0.45, 0.45, 0.44
11 290 healthline, prescribing, diagnoses, cochranes, wellness 0.39, 0.38, 0.38, 0.36, 0.36
12 266 markets, marketstructure, liquidations, reinvestment, stocks | 0.49, 0.49, 0.46, 0.45, 0.44
13 454 renewable, climatechanger, conserve, mitigation, pollution 0.43, 0.40, 0.40, 0.39, 0.39
14 92 spell, swear, dub, rhyme, hoaxnat 0.39, 0.38, 0.37, 0.36, 0.36

Table 4: Sample sentiment comparison table (Reddit, YouTube, NewsAPI):

Platform Negative Positive
Reddit 8,359 13,385
YouTube 546 19,775
News 4,565 7,608

Table 5: Sample topic count summary table (Reddit, YouTube, NewsAPI):

Platform Topic Count
News 0 1
Reddit 0 1
YouTube 0 1
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Table 6: Sample Emotional Analysis summary table (Reddit, YouTube, NewsAPI):

Platfor | Ange | Disgu | Fear Joy Sadness | Surprise

m r st

News | 1221 | 205 1205 330 908 696

Reddit | 1724 | 28 1601 1124 | 2234 1648

YouTu | 161 16 93 85 147 44

be

D. POSITIVITY BIAS TEST a disproportionately high number of interactions and

A separate analysis was done to understand whether
positive or negative posts have higher user engagement
across platforms.Engagement metrics included likes,
upvotes, and shares for posts that went over the
threshold for interaction, defined as 30 upvotes on
Reddit, 100 likes on YouTube, and 50 shares on
NewsAPI articles. These results point to a positivity bias
in Reddit, where uplifting or solution-oriented posts get

s

12

community engagement.By contrast, both YouTube and
NewsAPI show a negativity bias in that alarming,
critical, or problem-focused environmental content
the most attention and elicits
responses.Taken together, these findings suggest that
optimistic and action-driven environmental storytelling
appeals more to audiences on Reddit, while YouTube

receives user

and News audiences prove more responsive to crisis or
problem-orientedcoverage.

Sentiment
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Negative sentiment
comments
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~
e Emotion
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~
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emotion comments
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Fig.9: Cohen’s Kappa Inter-Annotator Agreement Matrix
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Annotator S

Model Accuracy | Precision | Recall | F1-score
DistilBERT | 0.800 0.867 0.800 | 0.800
VADER 0.600 0.600 0.600 | 0.600
spaCy 0.500 0.476 0.500 | 0.484

E. SEMANTIC ORIENTATION OF WORDS FOR
CONTEXT

In addition, semantic orientation scores were computed
for context keywords extracted from the dataset to
studydeeper sentiment  within
environmental discussions.Terms like '"renewable",

tendencies  in

"electric", and "sustainability" had strong positive
associations, which reflect optimism regarding
ecologically friendly initiatives and sustainable

development. On the other hand, negatively oriented
words like "pollution", "oil", and "waste" reflected user
frustration and concern related to environmental
degradation and misuse of resources.Moderately
positive words like "clean" and "planet" underlined
aspirational discussions and future-oriented optimism in
relation to environmental recovery.This lexical polarity
analysis confirms a nuanced sentiment landscape, from
deep ecological concern to hopeful anticipation, and
highlights how contextual word usage shapes public
perception about environmental topics across platforms.

F. ACCURACY EVALUATION

The following metrics were used to assess model
performance: standard performance metrics for

OPENaAOCESS

o.06 o.11

- —0.2s5

o.00 -0.131 - —0.50

- —0.75

-0.11 o.00

. - —1.00
Annotator 6

sentiment classification, such as Precision, Recall, F1-
Score, and Accuracy, which were defined as follows:

Precision — TP
recision = o5
Recall = r
N TTPYFN
(Precision X Recall)
F1-Score = 2 X —
(Precision + Recall)
TP+ TN
Accuracy =

TP+TN+ FP+FN

The overall accuracy of the proposed DistilBERT-based
sentiment classifier was 0.88, while that of VADER and
TextBlob were 0.76 and 0.71, respectively. The result
shows that the model performs far better in decoding
context-specific environmental language, capturing
shades of optimism, concern, and advocacy. However,
in line with previous studies, human expert annotations
had the highest accuracy of approximately 0.93,
indicating that contextual understanding and domain
expertise re main important in environmental sentiment
analysis.
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VI. DISCUSSION

Our research findings provide an overall understanding
of public sentiment, emotion, and thematic patterns in
environmental topics on Reddit, YouTube, and
NewsAPI. A large portion of the collected data,

In agreement with previous work [17], [79], [80], our
findings also point to the consistent challenge in
attaining high accuracy in environmental sentiment
classification. Our best performing models, using
DistilBERT, VADER, and spaCy on the annotated
dataset, achieved accuracies of 0.81, 0.64, and 0.44,
respectively. While these results indicate improvement
compared to traditional lexicon-based methods, they
further reflect the difficulty in detecting subtle
sentiments and  overlapping  emotions  from
environmental text data. A performance above 80% is
considered generally effective in natural language
processing; our DistilBERT model thus presents
promising reliability in this domain.

VII. CONCLUSION

This research showcases the power of integrating state-
of-the-art NLP models to understand the sentiment,
emotion, and thematic patterns of public discourse on
environmental topics using a multiset of online
platforms. Analysing data from Reddit, YouTube, and
NewsAPI, the study gives a complete overview of how
people view and respond to environmental concerns in
both informal social discourse and structured
journalistic contexts. The addition of sentiment
analysis, emotion detection, and topic modelling
therefore allowed an analysis along multiple dimensions
of environmental awareness, public concern, and
emotional engagement.

Our findings suggest that negative sentiments have
dominated discussions across the three platforms, far
outpacing positive or neutral expressions. This could
only point to one thing: that public discourse
surrounding  climate  change, pollution, and
deforestation is largely fueled by anxiety, frustration,
and concern. Of these topics identified as leading
discussions, climate change consistently emerged as a
dominant theme, reinforcing its standing as the central
environmental issue commanding global public
attention. Other recurring themes included renewable
energy, carbon emissions, recycling, and deforestation-

especially from Reddit and YouTube, showed negative
or concern-driven sentiments-a reflection of increased
public anxiety and frustration over issues related to
climate change, pollution, and deforestation. As
previous studies have shown, this corresponds to a
growing sense of environmental pessimism with the
rising awareness of global crises.

all reflecting the continued resonance of sustainability
and ecological preservation in the public consciousness.
Further emotion analysis showed that fear, anticipation,
and trust were among the most predominant emotions,
pointing to a complex emotional balance between
concern and hope for progress on environmental
matters.

The results provide valuable insight into the way
environmental awareness is represented across different
platforms: while debates on Reddit tend to be analytical
and opinion-driven, comments on YouTube showcase
emotionally reactions to  visual
environmental content; NewsAPI articles provide
factual and balanced reporting. This kind of multi-
platform approach enhances the understanding of how
environmental communication varies across mediums

expressive

and provides actionable insights into how to effectively
tailor sustainability —messaging for researchers,
policymakers, and organizations.

Limitations that stand out from this study include
difficulties where the system cannot consistently attain
high accuracy in sentiment and emotion classification.
While DistilBERT and DistilRoBERTa perform well in
different tasks and capture strong context, human
expression made of sarcasm, irony, and other mixed
emotions is inherently difficult for machines to classify.
This problem is well highlighted within social media
text, where users frequently merge humour and
frustration in their commentary on environmental
concerns.

In the future, we would like to include multimodal
analysis by adding image and video content, as well as
textual data, to improve emotional and contextual
comprehension. We also intend to compare online
sentiment trends with traditional media coverage, like
newspaper articles and televised reports, in order to
identify how media framing influences public
perception. Overall, the proposed framework lays a
foundation for data-driven emotion-aware

environmental monitoring that will help decision-

© Author(s). This work is peer-reviewed, openly published, and permanently archived

This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org

22


https://ijsmt.org/
mailto:editor@ijsmt.org

#oA40 International Journal of Science, Strategic Management and Technology opEns AccEss
lu‘sm Volume 02 Issue 03 March-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8
Ny An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

makers make informed and empathetic sustainability
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