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Abstract 
The need for a healthy and pollution-free environment is the basis of the problem that this study 

examines. Social media has become an integral aspect of daily existence for the majority engaged in 

the digital realm. It enables individuals from various backgrounds to utilize these platforms to stay 

updated on the latest information, such as the current state of pollution in Jakarta. This research 

explores the attitudes of social media users regarding their perspectives on air pollution in Jakarta. 

The method used includes conducting a Systematic Literature Review of academic papers released 

from 2020 to 2023. The results of this research can unveil the types of social media platforms utilized, 

the quantity of datasets, the procedures for data collection, data preprocessing techniques, and the 

commonly employed methods in sentiment analysis studies concerning the subject of air pollution. 
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1 Introduction 

In the present age of globalization, individuals frequently move between different locations, 

emphasizing the urgent requirement for a pollution-free and comfortable environment. The 

circumstances of a region regarding disasters undergo frequent and dynamic changes, highlighting the 

need for a reporting system that is systematic, contextual, and real-time to obtain swift and precise 

regional evaluations. Social media presents itself as a potential solution for the envisaged reporting 

system [1]. 

Social media is one of the tools used by netizens to access, share, and discuss recent issues. 

Through sentiment analysis on social media, we can understand how people describe and express their 

perceptions of air pollution conditions in Jakarta, whether positively, negatively, or neutrally. Not all 

opinions can be used for analysis, so a sorting process, as in research, must be carried out. For 

example, in research [2], only positive and negative opinions are used to analyze the impact of 

opinions on social media. Currently, programming languages for data mining analysis have seen 

significant development. In research [3], R programming is used to analyze sentiment data from 

Twitter, while other studies employ various programming languages. 

The objective of this research is to illustrate the commonly employed techniques for gathering, 

preprocessing, and categorizing social media data concerning the trends associated with air pollution 

in Jakarta. Additionally, the study seeks to present an overview of sentiment data derived from 

various studies that have analyzed social media sentiment on the topic. The methodology employed in 

this study involves utilizing the Systematic Literature Review approach to examine existing literature 

and address the identified issue.  

 

2 Literature Review 

Air pollution stands out as a critical environmental issue in the contemporary era. It emanates 

from diverse sources, encompassing motor vehicles, industrial emissions, and open burning. The 

repercussions of air pollution extend to adverse effects on air quality, human well-being, and the 

ecosystem. Deteriorating air quality can precipitate various health issues, ranging from respiratory and 

cardiovascular diseases to cancer. Furthermore, pre-existing health conditions like asthma and heart 
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disease can exacerbate due to air pollution. The environmental ramifications include contributions to 

global warming, acid rain, and the depletion of the ozone layer [4].  

Sentiment analysis, also known as opinion mining and trend analysis, aims to discern the 

emotional polarity by differentiating between negative and positive sentiments while also measuring 

the intensity of these emotions. Notably, dictionary-based sentiment analysis represents a method that 

doesn't necessitate supervised training, making it a prevalent and straightforward approach. In 

essence, sentiment analysis or opinion mining involves discerning attitudes directed toward objects or 

people [5]. Sentiment analysis holds three distinct components: positive sentiment, negative 

sentiment, and neutral sentiment. It can also be intricately dissected to identify the specific individual 

or group responsible for generating positive or negative sentiments. Dictionary-based sentiment 

analysis involves computing sentiment values by referencing a labeled sentiment dictionary.  

The Systematic Literature Review method is employed to systematically recognize, assess, and 

interpret all pertinent and chosen research within the specific phenomenological subject of interest. 

This process addresses a set of questions related to the relevant research. Systematic Literature 

Review is a form of secondary research that uses a well-defined methodology. The Systematic 

Literature Review method can be reviewed and determined systematically, in each process following 

the predetermined steps. The main goal of a Systematic Literature Review is to provide a thorough 

compilation of all published research related to a specific field of study [6].  

 

3 Research Method 

The stages of the Systematic Literature Review conducted in this research were adopted from the 

Kitchenham method, versions 1.0 [7] and 2.3 [6]. There are three stages involved in Systematic 

Literature Review: planning, implementation, and reporting is illustrated in Figure 1. 

 

Figure 1. Systematic Literature Review (SLR) Methodology [7] 
 

3.1 Planning 

In the planning stage, we will discuss the identification of Systematic Literature Review 

requirements, which involve the need to understand public sentiment regarding air pollution in 

Jakarta, as well as the development of a review protocol that generates five research questions, 

namely: 

RQ 1: Which social media platforms are used for sentiment analysis? 

RQ 2: How many datasets are utilized for sentiment analysis? 

RQ 3: What techniques are utilized for data collection in sentiment analysis?  

RQ 4: Which techniques are utilized for preprocessing data in sentiment analysis? 

RQ 5: What methods are employed in conducting sentiment analysis? 
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3.2 Implementation 

In the implementation stage, we will conduct the identification of studies, literature selection, 

quality assessment, data extraction, and data synthesis. 

3.2.1 Identification of Studies 

In this study, literature search was conducted using the keyword "sentiment analysis" AND 

(pollution OR environmental OR climate OR plastic OR waste)," sourced from the Scopus, 

ScienceDirect, and IEEE Xplore databases, which included journals and conference 

papers/proceedings. Afterward, additional refinement was undertaken, directed by specific criteria for 

inclusion and exclusion. The criteria for inclusion in this study are outlined as follows: 

1. Journals and conference papers collected are research published from 2020 to 2023 

2. The journals and conference papers are authored in the English language 

3. The study revolves around sentiment analysis concerning environmental concerns, with a specific 

focus on air pollution 

Meanwhile, the criteria for excluding content in this study are outlined as follows:  

1. Journals and conference papers published outside the range of 2020 to 2023 

2. Journals and conference papers not written in English 

3. Research unrelated to sentiment analysis of the environment 

 

3.2.2 Literature Selection 

Based on the search, a total of 15 journals or conference papers were found, and the search 

process was divided into three stages. The inittiation stage involved searching according to the 

keywords, inclusion criteria, and exclusion criteria as previously described, resulting in 208 literature. 

The first stage was carried out by examining the titles and abstracts, which yielded 52 literature. The 

second stage involved reading the entire journals, resulting in 15 literature. The literature selection 

results is illustrated in Table 1. 

Table 1. Literature Selection 

Source Initiation Stage 

(Based on the search 

results) 

Stage 1 

(Title and Abstract 

Selection) 

Stage 2 

(Full Text 

Selection) 

Scopus 169 39 11 

ScienceDirect 27 7 1 

IEEE Xplore 12 6 3 

Total 208 52 15 

    

3.2.3 Quality Assessment 

Quality assessment is carried out to uphold the standard of the chosen literature. Due to the 

limited number of literature related to sentiment analysis of air pollution or environmental themes, it 

can be quite challenging to assess the quality of these literature pieces. The criteria for quality 

assessment is illustrated in Table 2. 

Table 2. Quality Assessment Checklist 

Checklist Questions 

C1 Are the research objectives explicitly outlined in the literature? 

C2 Does the literature include a comprehensive review, background, and 

contextualization of the research? 

C3 Is there an explanation of the data collection methods employed in the 

literature? 

C4 Does the literature explain the data preprocessing methods used? 



Sistemasi: Jurnal Sistem Informasi                        ISSN:2302-8149 

Volume 13, Nomor 3, 2024: 1000-1007                                                                                              e-ISSN:2540-9719 

http://sistemasi.ftik.unisi.ac.id 

 
 

1003 
 

 

C5 Does the literature describe the methods used? 

C6 Does the literature provide conclusions that are pertinent to the research 

objectives or questions? 

C7 Does the literature propose future endeavors or suggest enhancements for 

upcoming work? 

C8 Is the literature indexed in Scopus (Q1/Q2/Q3/Q4/unindexed)? 

 

3.2.4 Data Extraction 

During this phase, information is gathered from the examined literature, encompassing details 

such as the paper's publication year, the social media platform utilized, the dataset employed, the 

techniques for data collection, the applied data preprocessing methods, and the approaches utilized for 

sentiment analysis. This information is then compiled and structured in a spreadsheet document. 

3.2.5 Data Synthesis 

During this phase, the literature is chosen based on its potential to contribute to addressing the 

research queries and compliance with the specified inclusion and exclusion criteria. Following the 

review, 15 literatures were identified for further examination.  

 

4 Results and Analysis 

This research has collected a total of 15 relevant previous literature related to the title. These 

selected literature will undergo additional scrutiny pertaining to the five topics delineated in the 

previously mentioned research questions: social media, quantity of datasets, data collection methods, 

data preprocessing, and sentiment analysis approaches.  

 

4.1 Media Sosial  

Out of the 15 analyzed literature, 11 of them [8], [9], [10], [11], [12], [13], [14], [15], [16], [17], 

[18] utilized the social media platform Twitter for sentiment analysis, 1 literature [19] used Weibo, 

which is a commonly used social media platform in China, and 2 literature [20], [21] used 

government websites. Furthermore, there is one literature [22] that utilized three social media 

platforms, namely Twitter, Reddit, and Youtube. The utilization of social media platforms in 

sentiment analysis is illustrated in Figure 2. 

 
Figure 2. Media Social Utilization  

4.2 Dataset  

The average number of datasets used in the research is 94,110 datasets, with the smallest dataset 

comprising 989 datasets in the study [15] and the largest dataset consisting of 795,065 datasets in the 

study [18]. Additionally, there are three studies that do not mention the number of datasets processed 

[8], [12], [20]. 
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4.3 Data Collection  

In general, sentiment analysis studies concerning data collection methods can be categorized into 

two groups. The initial category encompasses sentiment analysis research that relies on existing 

public datasets, while the second category involves studies that conduct their own data collection. 

Data can consist of text, images, audio or video. 

The data collection found in the 15 reviewed literatures can be categorized into three groups, 

namely data collection techniques, data source/format, and tools. In accordance with the mentioned 

categories, data collection used are: 1) Technique: Crawling Data by authors [20], [21]; 2) Data 

Source/Format: Twitter API by authors [8], [9], [11], [12], [14], [15], [18], Weibo API by authors 

[19], Tweepy by authors [16], [17], and Reddit API by authors [22]; 3) Tools: Python Library by 

authors [10], [16], SNScrape by authors [10], and R vosonSML package by authors [22]. Figure 3 

displays the data collection alongside the corresponding research counts. 

 
Figure 3. Data Collection 

 

4.4 Data Preprocessing 

Data preprocessing plays a crucial role in sentiment analysis, particularly when dealing with 

unstructured data. Classification algorithms generally do not accept unstructured data directly as 

input, as they are designed to process numerical data. Additionally, algorithms may struggle to 

comprehend the diverse writing styles, languages, and even individual writing approaches. 

The first step in data preprocessing involves cleaning the data. During this cleaning stage, 

extraneous characters, words, phrases, and even entire tweets are eliminated from the dataset. The 

data preprocessing techniques utilized in sentiment analysis, as identified in the 15 literature pieces, 

are detailed in Table 3. 

 

Table 3. Data Prepocessing Technique 

Literature Data Preprocessing Technique 

[8], [10], [11], [14] Tokenization 

[8], [10], [11], [15], [20], [22] Stop-word removal 

[8], [10], [13]–[15], [22] Stemming 

[8] Feature extraction 

[9]–[13], [17]–[20], [22] Cleaning the punctuation, url, and emojis 

[10], [15] Case Folding 

[10] Bag of words 

[10] Labeling data 
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4.5 Methods 

From the examination of 15 literature, various approaches were identified and can be categorized 

into five groups employed for sentiment analysis namely Classic, Dictionary-Based, Ensemble, 

Neural Network/Deep Learning, and Statistics. In accordance with the mentioned categories, the 

methods used are: 1) Classic: Logistic Regression (LR), Naïve Bayes (NB), and Support vector 

machine (SVM); 2) Dictionary Based: Valence Aware Dictionary and sEntiment Reasoner (VADER); 

3) Ensemble: Gradient Boosting (GB) and Random Forest (RF); 3) Neural Network/Deep Learning: 

Bidirectional Encoder Representations from Transformers (BERT), Bidirectional Long Short-Term 

Memory (Bi-LSTM), Convolutional Neural Network (CNN), Long Short-Term Memory (LSTM), 

Recurrent Neural Network (RNN), and ResNet; 4) Statistic: Latent Dirichlet Allocation (LDA). 

Furthermore, when considering the years in which the research was conducted, the category of 

methods most frequently employed over the last two years is Neural Network/Deep Learning, found 

in 7 literature [8], [9], [10], [13], [18], [20], [22] followed by the Classic category present in 6 

literature [8], [10], [11], [12], [13], [22]. The methods used in sentiment analysis found in the 15 

literature is illustrated in Table 4.  

 

Table 4. Methods of Sentiment Analysis 

Literature Methods Method Category Year 

[8], [9], [18] BERT 
Neural Network/Deep 

Learning 
2023: [8], [9], [18] 

[9], [17] Bi-LSTM 
Neural Network/Deep 

Learning 

2021: [17] 

2023: [9] 

[10], [22] CNN 
Neural Network/Deep 

Learning 
2023: [10], [22] 

[21] Dictionary Based Dictionary Based 2021: [21] 

[10], [22] GB Ensemble 2023: [10], [22] 

[10] LDA Statistics 2023: [10] 

[10], [22], [11] LR  Classic 
2022: [11] 

2023: [10], [22] 

[18], [20] LSTM 
Neural Network/Deep 

Learning 
2023: [18], [20] 

[8], [11], [12] NB Classic 
2022: [11], [12] 

2023: [8]  

[13] RF Ensemble 2022: [13] 

[13], [22] RNN 
Neural Network/Deep 

Learning 

2022: [13] 

2023: [22] 

[18] ResNet 
Neural Network/Deep 

Learning 
2023: [18] 

[10], [11], [13], 

[15], [19], [22] 
SVM Classic 

2021: [15], [19]  

2022: [11], [13] 

2023: [10], [22] 

[16], [18] VADER Dictionary Based 2023: [16], [18] 

 

5 Conclusion 

This research compiles various sentiment analyses related to environmental topics, particularly 

air pollution. Literature search was conducted by reviewing the titles, abstracts, and content of studies 

found in IEEE Xplore, ScienceDirect, and Scopus, resulting in 15 literature to be further analyzed. 

The examination is carried out with regard to the choice of social media, the volume of datasets 

utilized, data collection methodologies, data preprocessing, and the approaches employed in sentiment 

analysis. 
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The choice of social media platform most commonly used is Twitter, which appears in 12 

literature. The number of datasets used, as analyzed in the 15 literature, ranges from 989 datasets to 

795,065 datasets. For data collection, the tool frequently used is the Twitter API, used in 7 literature. 

After data collection, data cleansing and preprocessing are necessary steps. The data preprocessing 

method used frequently used is the Cleaning the punctuation, url, and emojis, used in 10 literature. 

Meanwhile, within the pool of 15 literature items, the Support Vector Machine emerged as the most 

frequently utilized method, implemented by six of the studies.  

This research has not yet provided a detailed discussion of the methods used. Hence, additional 

investigation is necessary to offer a thorough overview of the methodologies and the variables or 

parameters utilized. This will be beneficial for readers who wish to delve deeper into sentiment 

analysis and gain a better understanding of the techniques involved.  
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