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ARTICLE INFO ABSTRACT Along with the rapid development of technology,
various types of Article history Received September 7, 2023 transportation
have experienced increased innovation in shapes, colours, Revised April 2,
2024 models, and even engines. However, one thing that needs special
attention Accepted April 30, 2024 is the number of pollutants or emissions
released by vehicles. One effort to reduce emissions is increasing the
production of Battery-Based Electric Keywords Motorized Vehicles. Battery-
based electric vehicles developed in Electric motorcycles; Indonesia include
electric cars and electric motorcycles. Among these Sentiment analysis;
types of electric vehicles, Indonesian society widely adopts electric Twitter
motorcycles. However, sales of electric motorbikes were only 15 thousand
units, lower than sales of petrol motorbikes which reached 5 million units.
This study contributes to understanding further how the community
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responds to electric motorcycles in detail through sentiment analysis on
social media data. Consumer acceptance of electric motorcycles can be
seen from the numerous active Twitter users in Indonesia who provide
positive and negative comments on the presence of electric motorcycles.
Text information based on public comments in Indonesia via Twitter is
collected using Sentiment Analysis in R Studio. Twitter comments will be
classified into positive, negative, and neutral groups. The results show
63% positive, 21% unfavourable, and 14% neutral opinions. This condition
means that Indonesian society accepts and has a supportive opinion of the
presence of electric motorcycles. The government and entrepreneurs can
use this information to create electric motorcycles that align with the
community's preferences. This is an open-access article under the CC-BY-
SA license. Introduction One of Indonesia's efforts to reduce air pollution is
using environmentally friendly transportation. Although bicycles are one of
the modes of transportation that can positively impact the environment,
they have yet to become the primary choice for long-distance travel. Most
bicycles still rely on human or manual power, making many users feel tired
when travelling long distances. The issue of increasing air pollution is
exacerbated by the increasing number of non-environmentally friendly
motorized vehicles on the roads and is the cause of increasing pollution in
Indonesia (Sukarno et al., 2016; Istiqomah & Marleni, 2020; Lestari et al.,
2022; Abidin et al., 2024). Seeing these conditions, many researchers
have previously attempted to design vehicles with environmentally friendly
engine operations. One vehicle believed to reduce environmental pollution
is an electric vehicle (Masruroh et al., 2023; Fitrianto, 2023; Ravi et al.,
2023; Sadiq O. A. & Chidi https://doi.org/10.12928/si.v22i1.158
spektrum.industri@ie.uad.ac.id O. M., 2024). The development of electric
vehicles is growing rapidly around the world, even in Indonesia. Electric
vehicles that have been developed around the world range from electric
cars, electric trains, and electric trucks to electric motorcycles. The type of
electric vehicle that is now starting to be found in Indonesia is the electric
motorcycle. The Ministry of Transportation (Kemenhub) recorded the
number of electric vehicles in Indonesia at 14,400 units as of mid-
November 2021. These electric vehicles comprise 1,656 passenger cars,
262 three-wheeled vehicles, 12,464 electric motorbikes, 13 buses, and five
freight cars (Kemenhub records the number of new RI electric vehicles at
14,400 units.). The number of electric motorcycle users in Indonesia is
higher than that of other types of electric vehicles. The acceptance of
electric vehicles in Indonesia has prompted researchers to conduct further
research on electric vehicles, including electric motorbikes. Research on
the development of electric motorbikes has been carried out in Indonesia,
including research conducted (Nurhadi, 2018; Pratiwi et al., 2020;
Miftachul U. et al., 2021; Gustiana et al., 2022). Many more studies aim to
develop electric motorbikes, starting with battery innovation, bicycle
bodies, etc. The development of electric vehicles in Indonesia was
increasingly wide open when the President enacted Presidential Regulation
of the Republic of Indonesia Number 55 of 2019, explaining the
acceleration of the Battery-Based Electric motorized Vehicle program
(Indonesia, P.P., 2019). Not only that, the Provincial Government of Bali
also followed suit by issuing Bali Governor Regulation Number 48 of 2019
concerning_the Use of Battery-Based Electric motorized Vehicles. Over
time, the local industry produced several electric vehicles, especially
electric motorcycles. To support a consistent level of electric motorcycle
production, the Ministry of Industry has set a target of 400 thousand units
of electric cars and 1.76 million units of electric motorcycles for 2025. The
next target for 2030 is 600,000 electric cars and 2.45 million motorcycles
(Indonesia, C., 2021). Indonesian people often express their opinions or
feelings on social media. Some social media platforms Indonesians use are
Facebook, Instagram, and Twitter. Twitter is a social media site that
Indonesians still use. Indonesian people's comments on the presence of
electric vehicles were also conveyed on Twitter. Indonesian people are
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active on Twitter in Indonesia, giving positive and negative comments
about the presence of electric vehicles. Information from Kurniawan, R. &
Apriliani, A. (2020), stated that in 2019, Indonesia experienced an
increase in the number of daily active Twitter users. Therefore, Twitter is a
medium that researchers often use as an object for collecting data and
conducting analysis. Sentiment analysis is a widely chosen method for
making observations related to topics that are currently viral or commonly
referred to as "Trending Topics." Research from Garcia & Berton (2021);
Malik et al. (2021); Neogi et al. (2021); Olabanjo et al. (2023); Persadaa
et al. (2024), and many other studies on Twitter as a means of collecting
people's responses. This method is an effective way of distributing
questionnaires. According to Liu (2011), sentiment analysis refers to the
broad or global field of natural language processing, computation, and text
mining, which in turn can be used to analyze a person's opinions,
evaluations, attitudes, judgments, and emotions, whether speaker or
writer—excited or interested in a particular object, topic, service, or
activity. At the sentiment analysis stage, data mining is needed. Text
mining is a data mining method defined as a process to obtain and collect
information from a database system. Later, a user can take advantage of
this information as material for analysis related to something predictive.
The data obtained from the text mining process is semi-structured or
structured. This semi-finished data still needs to be corrected and
formatted consistently to not interfere with the output quality. The study
by Ashari et al. (2023), which successfully discussed sentiment analysis
regarding the Indonesian public's response to the presence of electric
vehicles in general, stated that there were 55% positive responses and the
remaining 45% negative. However, in his research, he did not consider
neutral opinions. Every tweet word may not fall into the category of
positive or negative words. Apart from that, this research only discusses
electric vehicles in general. Similar to research conducted by Salsabila et
al. (2023), Pratama et al. (2023), and Merdiansah et al. (2024), which also
relies on sentiment analysis to identify public responses to electric vehicles
in general from the Twitter database. This research specifically conducts
sentiment analysis on the Indonesian public's response to electric vehicles,
especially electric motorcycles, which are currently being promoted in
Indonesia. Therefore, this study can provide an understanding of the
acceptance and challenges faced by the electric motorcycle industry in
Indonesia. The purpose of this study is to see the level of public
enthusiasm regarding electric motorcycle products through Twitter, both
from mentions, replies, likes, and retweets. Later, do a sentiment analysis
that can categorize text data polarity into positive, negative, and neutral
opinion classifications (Fanissa et al., 2018). Finally, this study contributes
to analyze why people disagree with the presence of electric motorcycles.
Developers can later use the results of this research to create products,
especially electric motorcycles, that suit the community's needs. Method
The research stages contain a pathway or sequence of research that will be
undertaken to achieve the research objectives. The sequence of research
stages is shown in Fig. 1. Here is an explanation of the research steps
mentioned: a. Literature Review It is conducted to gain a comprehensive
understanding of the research topic, starting from data collection and
analysis to applying data in tools within the system. Referring to relevant
theories to understand the research topic deeply is important. These
theories can be drawn from journals, articles, and other online scholarly
sources, including book references. b. Collecting Data The process of
collecting data in this study is to scrape all tweets, retweets, mentions,
replies, and others in Indonesian using predetermined keywords. In this
study, the keywords used to collect data were electric motorcycles. c. Text
Pre-Processing At this stage, the process of cleaning the data that has
been collected is carried out. As we know, Twitter users generally use
some emoticons or excessive punctuation in a comment; this includes
unnecessary components in the analysis and is feared to interfere with the




data analysis process of grouping comments into positive, negative, and
neutral classifications. Therefore, these components need to be removed
first. Some of the commonly used preprocessing texts are: 1) Folding Box
Namely, the process changed the entire text obtained to the standard or
same form (into even lowercase letters). 2) Tokenization It is a process to
break down a set of unwanted characters in a sentence structure
(automatically raising a comma or period in a word). 3) Filters The process
of filtering important words (words that fit the sentence structure) and
removing unimportant words (words that have no meaning). Formulation
of the problem Study of literature: Electric Motorcycles Twitter APIs
Sentiment Analysis Text Mining Data Collection Process (Twitter):
Determine the topic Twitter Search Token API submission
(#)Sepedamotorlistrik Data Preparation (R Studio): Input package (Twitter,
ROAuth, RCurl, Sentiment Analysis) Input file url (API Token Twitter) Text
Preprocessing: Case Folding, Tokenizing, Filtering Labeling Data Process
Data Processing Process (R Studio): Sentiment Data Collection Sentiment
Data Results of Data Retrieval Extraction Sentiment Classification Process
from Tested Data Classification Data Data Interpretation Conclusion and
Recommendation Fig.1. Research Flowchart d. Labeling Data Process The
data labeling process is conducted to identify categories within a dataset.
This labeling is useful for determining whether the data falls into the
positive or negative category. e. Data Processing The data processing
technique used in this study utilizes data scraping from Twitter using the
API. After collecting the data, the next step is to analyze it using text
mining. Text mining is an activity that gathers information from Twitter
users, who then interact with a set of documents using an analysis tool
(Imam & Fajtriab, 2015). The benefit of using the text mining method is
that there will be a classification or grouping of negative, positive, and
neutral comments based on the similarity of words with predetermined
input. f. Classification This classification stage is the data stage, with a text
preprocessing process. It is then ready to be analyzed according to class
classification to determine the popularity of existing texts and whether
they belong to positive, negative, or neutral opinion groups (Indrayuni, E.,
2019). g. Data interpretation Interpreting the results is an explanation of
the findings obtained from the sentiment data analysis conducted
previously. h. Conclusion and Recommendation The conclusion will
encompass the key points from the data analysis conducted in this study,
presented briefly. Meanwhile, the recommendations will include
suggestions related to data processing utilizing different methods and
media. Results and Discussion This research was conducted by carrying out
the process of collecting data obtained from scraping Twitter data with the
hashtag (electric motor. The syntax used to perform this scraping process
is: Motor <- search_tweets (q = "electric motor", n = 1000) Previously,
the author tried to scrape as many as 1000 tweets, but scraping data on
Twitter only collected as many as 970 tweets. This condition means that
only 970 tweets about electric motorcycles are being discussed on Twitter.
Based on these results, the scraping results become data in Excel, which,
when entered into a table, will appear like Table 1. Table 1. Tweets that
include an electric motor Number Electric Motor Tweets 1 Mengapa kita

@erickthohir, @sandiuno, Mohon maaf Sir, sebentar lagi wave nya bukan
surplus energi listrik, tapi kekurangan daya listrik untuk charging mobil
dan motor listrik, kompor listrik jalan terus,tapi saat motor listrik kita
harus punya source listrik OK 3 "@Daniel13666 @msaid_didu Gak salah
sih, tapi gak tepat aja, masa nelayan yg biasa pake solar disuruh pake
motor listrik? 4 lagi musim motor listrik gini enak, ngisi tenaganya ga bau
bensin ? 5 motor listrik ini nunggu honda/yamaha aja lah paling bener 6
jujur pingin motor listrik aja soale wes mager ngantri ndek pom bensin ? ?
? ? 7 RT @Entut33732167: @Dr_Moeldoko Mengenai penyediaan motor
listrik, itu terserah pemerintah Akan lebih baik bila kita punya pabrik
sendiri... 8 "@msaid_didu, Mohon pak sudah pernah main ke dealer motor




listrik trus test drive dan dijelaskan prosedur pemakaiannya lebih irit dari
pemakaian BBM harusnya bapak sebagai tokoh nasional yang
mensosialisasikan ke masyarakat Indonesia 9 @mapaybandungcom Kpn
mau pindah ke motor listrik klo yg beginian di produksi terus... Udh jln
semakin macet beli BBM antri mulu... 10 Selain hemat, kendaraan listrik
juga bisa membuat kita berkontribusi dengan lingkungan, loh ~~~?? Table
1 shows an example of 10 tweets involving the electric motorbike hashtag.
If you look at it with the naked eye, people's opinions regarding the arrival
of this electric motorcycle product vary greatly. Some people say they
disagree with the presence of electric motorcycles because access to
electricity for charging is still inadequate. Besides that, not a few also
agree with the arrival of the electric motor because the electric motor can
be a new innovative product that is environmentally friendly and, of
course, more time-efficient because it does not have to wait in long queues
to refuel. After the scrapping process is done, do not forget to save the
scrapping results in the form of an Excel file with the following syntax:
Write.csv (motor, file = 'H/bella/electricmotor.cdsv') 3.1. Create Corpus
The corpus contains some of the texts obtained and will be used in the
research discussion. Corpus keeps all tweets on Twitter clean, in the sense
that the tweets obtained on Twitter no longer contain images or videos
because the authors will only use text as research material. The syntax
corpus and processed results are displayed in Fig. 2. tweet_document <-
Corpus (VectorSource(textdata)) Fig. 2. Corpus 3.2. Create Stopwords A
stopword is a group of text containing conjunctions or words that are
unnecessary in an opinion sentence. Later opinion sentences can be taken
from the core and be more optimal in grouping positive, negative, and
neutral opinions. The MasDevid account on Github uploaded a file that
contains this stopword, which you can access by clicking the following link:
https://github.com/masdevid/ID-Stopwords. 3.3. Input Positive and
Negative Words Classifying opinions from scraping results helps obtain
more optimal data. This classification is then divided into positive,
negative, and neutral. The positive and negative words collected came
from KBBI, which were recorded manually with the help of sources from
the internet. One thousand four hundred seventy-three positive word lists
were found, while 2960 negative words were found. Opinion sentences
containing positive comments will be included in the classification of
positive opinions. Opinion sentences containing negative remarks will be
included in the negative opinion classification. Still, if the opinion sentence
does not have positive and negative words, then the opinion sentence is
included in the neutral opinion classification. Examples of terms used as a
reference to separate positive, negative, and unbiased opinions can be
seen in Table 2. 3.4. Text Preprocessing Process This process removes
many unclear or unreadable characters, for example, if there are words
that are too long or if there are numbers and emoticons between
sentences of opinion. This process must be carried out so that the
classification results can be carried out optimally. The syntax used and the
consequences of this process can be seen in Table 3. tweet_document <-
tm_map(tweet_document,content_transformer(tolower)) tweet_document
<- tm_map(tweet_document,removeNumbers) tweet_document <-
tm_map(tweet_document,removeWords,stopwords("en"))
tweet_document <- tm_map(tweet_document,removePunctuation)
tweet_document <- tm_map(tweet_document,stripWhitespace) Table 2.
Examples of Positive and Negative Words Number Positive Words Negative
Words 1 Acungan jempol 2 Adaptif 3 Adil 4 Afinitas 5 Afirmasi 6 Agilely 7
Agung 8 Ahli 9 Ahlinya 10 Ajaib Abnormal Absurd Acak Acak-acakan Acuh
Acuh tak acuh Adiktif Adil Agresi Agresif 3.5. Running Results After doing
text preprocessing, the data can be run to show how the opinion
classification results have been obtained from as many as 970 tweets
through the previous scraping process. Of the 970 deleted tweets, there
were 2213 repetitions of words related to electric motorcycle opinions. The
ten words that are often written shown in Fig. 3. Fig. 3. The 10 Words That
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Appear the Most and Their Number Based on Fig. 3, it can be seen that the
word electricity ranks first for the most written words in Twitter tweets
about electric motors, with a total of 1246 words of repetition out of a total
of 970 tweets. Next comes the motor word with 858 repetitions: 534
rushes, 534 forces, 534 whys, and so on. Meanwhile, if the sequence of
the ten most repeated words is depicted in a bar chart, it will look like Fig.
4. After knowing this, the writer wants to know how the sentiment results
(Table 4 and Fig. 5) from Twitter opinion groups are divided into three
classifications: positive, adverse, and Neutral. The syntax used to display
sentiment values and sentiment analysis results is as follows: analysis <-
score.sentiment(cleartext, pos.words, neg.words) # sentiment score
frequency table table(analysis$score) Based on the results of the
sentiment analysis, it can be seen that the results of as many as 970
tweets produce points or levels of classification that vary greatly. If the
results are further explained in Table 4, information is obtained that 142
tweets are in a neutral classification. In contrast, a negative classification
is a total of 208 opinions spread from column 1 to column -7. As for the
positive classification, there are 620 opinions spread from column 1 to
column 4. So, in general, the favourable opinion classification has a higher
number than the negative and neutral opinion classifications. Table 3. Text
that has Passed the Text Preprocessing Stage Number 12345678
Electric Motor Tweets (before) Mengapa kita dipaksa buru2 beli motor dan

Sir, sebentar lagi wave nya bukan surplus energi listrik, tapi kekurangan
daya listrik untuk charging mobil dan motor listrik, kompor listrik jalan
terus,tapi saat motor listrik kita harus punya source listrik OK
"@Daniell3666 @msaid_didu Gak salah sih, tapi gak tepat aja, masa
nelayan yg biasa pake solar disuruh pake motor listrik? lagi musim motor
listrik gini enak, ngisi tenaganya ga bau bensin ? motor listrik ini nunggu
honda/yamaha aja lah paling bener jujur pingin motor listrik aja soale wes
mager ngantri ndek pom bensin ? ? ? ? RT @Entut33732167:
@Dr_Moeldoko Mengenai penyediaan motor listrik, itu terserah pemerintah
Akan lebih baik bila kita punya pabrik sendiri... "@msaid_didu, Mohon pak
sudah pernah main ke dealer motor listrik trus test drive dan dijelaskan
prosedur pemakaiannya lebih irit dari pemakaian BBM harusnya bapak
sebagai tokoh nasional yang mensosialisasikan ke masyarakat Indonesia 9
@mapaybandungcom Kpn mau pindah ke motor listrik klo yg beginian di
produksi terus... Udh jln semakin macet beli BBM antri mulu... 10 Selain
hemat, kendaraan listrik juga bisa membuat kita berkontribusi dengan
lingkungan, loh ~~~7?? Electric Motor Tweets (after) Mengapa kita dipaksa
buru2 beli motor dan mobil listrik? Mohon maaf Sir, sebentar lagi wave nya
bukan surplus energi listrik, tapi kekurangan daya listrik untuk charging
mobil dan motor listrik, kompor listrik jalan terus,tapi saat motor listrik
kita harus punya source listrik OK Gak salah sih, tapi gak tepat aja, masa
nelayan yg biasa pake solar disuruh pake motor listrik? lagi musim motor
listrik gini enak, ngisi tenaganya ga bau bensin motor listrik ini nunggu
honda/yamaha aja lah paling bener jujur pingin motor listrik aja soale wes
mager ngantri ndek pom bensin Mengenai penyediaan motor listrik, itu
terserah pemerintah Akan lebih baik bila kita punya pabrik sendiri... Mohon
pak sudah pernah main ke dealer motor listrik trus test drive dan
dijelaskan prosedur pemakaiannya lebih irit dari pemakaian BBM harusnya
bapak sebagai tokoh nasional yang mensosialisasikan ke masyarakat
Indonesia Kpn mau pindah ke motor listrik klo yg beginian di produksi
terus... Udh jIn semakin macet beli BBM antri mulu... Selain hemat,
kendaraan listrik juga bisa membuat kita berkontribusi dengan lingkungan,
loh Table 4. Sentiment Analysis Results -7 -6 -5-4-3-2-101234112
57 17 31 99 142 592 15 8 5 Fig. 4. Top 10 Most Written Words on Twitter
Fig. 5. Table of Sentiment Analysis in The Software 3.6. Word Cloud A word
cloud is an alternative often used to illustrate the level of similarity
between one opinion and another. All text often written in Twitter tweets is
visualized as coloured writing with different thicknesses depending on the




number of words written. The more often a word is used or written, the
larger the word size will be displayed in the Word Cloud. The Word Cloud
results of sentiment classification in this study are shown in Fig. 6. Based
on the results of the Word Cloud in Fig. 6, it can be seen that the
frequency of writing the words bicycle, motorcycle, and electricity shows
the highest results, or in other words, these words appear more often.
Meanwhile, other words tend to have the same size, meaning they have
the same average frequency of writing. Fig. 6. Word Cloud of Electric
Motors Conclusion The results of the sentiment analysis that has been
carried out in this study can be concluded to show that there are still many
Twitter users who have diverse opinions about electric motorcycle
products. Based on sentiment analysis calculations and tables, it can be
seen that 620 tweets, or 63% of opinions, are classified as positive
opinions, 208 tweets, or 21% of opinions, are classified as negative
opinions, and the remaining 142 tweets, or 14% of opinions, are classified
as neutral opinions. So, 970 tweets by Twitter users about electric
motorcycles are positive. This condition illustrates that electric motorcycle
product innovation can continue and become an alternative vehicle
acceptable to the people of Indonesia. Suggestions for this research
include conducting further research by increasing the keywords and
analyzing them using other algorithms such as Support Vector Machine
(SVM), Nave Bayes, and others. Author Contribution: All authors
contributed equally to the main contributor to this paper. All authors read
and approved the final paper. Funding: This research received no external
funding. Acknowledgment: The acknowledgements were given to
Department of Industrial Engineering, Universitas Katolik Darma Cendika.
Conflicts of Interest: The authors declare no conflict of interest. Reference
Abidin, A. U., Maziya, F. B., Susetyo, S. H., Yoneda, M., & Matsui, Y. (2024).
Heavy metal air pollution in an Indonesian landfill site: Characterization,
sources, and health risk assessment for informal workers. Environmental
Advances, 15(February), 100512,
https://doi.org/10.1016/j.envadv.2024.100512. Ashari, N., Mifta Al
Firdaus, M. Z., Budi, 1., Santoso, A. B., & Kresna Putra, P. (2023).
Analyzing Public Opinion on Electrical Vehicles in Indonesia Using
Sentiment Analysis and Topic Modeling. ICCoSITE 2023 - International
Conference on Computer Science, Information Technology and
Engineering: Digital Transformation Strategy in Facing the VUCA and TUNA
Era, 461-465, https://doi.org/10.1109/ICCoSITE57641.2023.10127834.
Fanissa, S., Fauzi, M. A., & Adinugroho, S. (2018). Analisis Sentimen
Pariwisata di Kota Malang Menggunakan Metode Naive Bayes dan Seleksi
Fitur Query Expansion Ranking. Jurnal Pengembangan Teknologi Informasi
Dan IImu Komputer, 2(8), 2766-2770, https://j-ptiik.ub.ac.id/index.php/j-
ptiik/article/view/1962. Fitrianto, H. (2023). Analisis Penggunaan
Kendaraan Listrik Sebagai Upaya Penurunan Emisi Lingkungan Case Study
Kendaraan Listrik di Provinsi Sumatera Utara. Cakrawala Repositori IMWI,
6(2), 1056-1067, https://doi.org/10.52851/cakrawala.v6i2.302. Garcia,
K., & Berton, L. (2021). Topic detection and sentiment analysis in Twitter
content related to COVID- 19 from Brazil and the USA. Applied Soft
Computing, 101, 107057, https://doi.org/10.1016/j.as0c.2020.107057.
Gustiana, A., Pramono, G. E., & Waluyo, R. (2022). Rancang Bangun
Sepeda Motor Listrik "Meliska” (Mesin Lima Belas Uika). Jurnal
AMIKANIKA, 4(2), https://ejournal.uika-
bogor.ac.id/index.php/ALMIKANIKA/article/view/7054. Imam, A., &
Fajtriab, H. (2015). Implementasi Text Mining pada Mesin Pencarian Twitter
untuk Menganalisis Topik - Topik Terkait “"KPK dan Jokowi.” Prosiding
Seminar Nasional Matematika Dan Pendidikan Matematika UMS 2015,
570-581, https://publikasiilmiah.ums.ac.id/xmlui/handle/11617/5811.
Indonesia, CNN. (2021). Target Produksi Mobil dan Motor Listrik 2 Juta Unit
pada 2025, https://www.cnnindonesia.com/otomotif/20210223093952-
603-609668/target-produksi-mobil-dan- motor-listrik-2-juta-unit-pada-
2025. Indonesia, P. P. (2019). Peraturan Presiden (PERPRES) Nomor 55




Tahun 2019 tentang Percepatan Program Kendaraan Bermotor Listrik
Berbasis Baterai (Battery Electric Vehicle) untuk Transportasi Jalan (Issue
55). Indrayuni, E. (2019). Klasifikasi Text Mining Review Produk Kosmetik
Untuk Teks Bahasa Indonesia Menggunakan Algoritma Naive Bayes. Jurnal
Khatulistiwa Informatika, 7(1), 29-36,
https://doi.org/10.31294/jki.v7i1.5740. Istiqgomah, N. A., & Marleni, N. N.
N. (2020). Particulate air pollution in Indonesia: Quality index,
characteristic, and source identification. IOP Conference Series: Earth and
Environmental Science, 599(1), https://doi.org/10.1088/1755-
1315/599/1/012084. Kurniawan, R., & Apriliani, A. (2020). Analisis
sentimen masyarakat terhadap virus corona berdasarkan opini dari Twitter
berbasis web scraper. Jurnal INSTEK (Informatika Sains dan Teknologi),
5(1), 67-75, https://doi.org/10.24252/instek.v5i1.13686. Lestari, P,
Arrohman, M. K., Damayanti, S., & Klimont, Z. (2022). Emissions and
spatial distribution of air pollutants from anthropogenic sources in Jakarta.
Atmospheric Pollution Research, 13(9), 101521,
https://doi.org/10.1016/j.apr.2022.101521. Liu, B. (2011). Web Data
Mining. Springer Heidelberg, https://doi.org/10.1007/978-3-642-19460-3.
Malik, H., Shakshuki, E. M., & Yasar, A. U. H. (2021). Approximating
Viewership of Streaming T.V Programs Using Social Media Sentiment
Analysis. Procedia Computer Science, 198(2021), 94-101,
https://doi.org/10.1016/j.procs.2021.12.215. Masruroh, Nursanti, T. D.,
Irvianti, L. S. D., & Limin, I. (2023). The Importance of Increasing Public
Adoption of Electric Vehicles in Reducing Jakarta’ s Air Pollution The
Importance of Increasing Public Adoption of Electric Vehicles in Reducing
Jakarta’ s Air Pollution. IOP Conf. Series: Earth and Environmental Science,
https://doi.org/10.1088/1755-1315/1324/1/012042. Merdiansah, R.,
Siska, & Ridha, A. A. (2024). Merdiansah-Analisis Sentimen Pengguna X
Indonesia Terkait Kendaraan Listrik Menggunakan IndoBERT.pdf. Jurnal
Ilmu Komputer Dan Sistem Informasi (JIKOMSI), 7(1), 221-228,
https://doi.org/10.55338/jikomsi.v7i1.2895. Miftachul Ulum, Mutiara
Hikmah, Achmad Fighi Ibaidillah, & Kunto Aji Wibisono. (2021). Rancang
Bangun Sepeda Listrik 250 Watt Dengan Mengukur Kecepatan Dan Daya
Baterai. Jurnal JEETech, 2(1), 7-12,
https://doi.org/10.48056/jeetech.v2i1.150. Neogi, A. S., Garg, K. A,
Mishra, R. K., & Dwivedi, Y. K. (2021). Sentiment analysis and classification
of Indian farmers’ protest using twitter data. International Journal of
Information Management Data Insights, 1(2), 100019,
https://doi.org/10.1016/j.jjimei.2021.100019. Nurhadi. (2018).
Pengembangan Sepeda Motor Listrik sebagai Sarana Tujuan penelitian
Metodologi penelitian Penelitian Terdahulu. Seminar Nasional Inovasi Dan
Aplikasi Teknologi Di Industri 2018, 249-255,
https://ejournal.itn.ac.id/index.php/seniati/article/download/1371/1230.
Olabanjo, O., Wusu, A., Afisi, O., Asokere, M., Padonu, R., Olabanjo, O.,
Ojo, 0., Folorunso, O., Aribisala, B., & Mazzara, M. (2023). From Twitter to
Aso-Rock: A sentiment analysis framework for understanding Nigeria 2023
presidential election. Heliyon, 9(5), e16085,
https://doi.org/10.1016/j.heliyon.2023.e16085. Persadaa, S. F,,
Kumalasaria, R. D., Shantia, M., Lukiyantoa, K., Putri, G. S., Ramadhana,
C. A,, Young, M. N., & Prasetyo, Y. T. (2024). How Social Media Reacting to
Bakso Malang as Culinary Business on Post Covid 19: A Sentiment
Analysis. Procedia Computer Science, 234, 463-469,
https://doi.org/10.1016/j.procs.2024.03.028. Pratama, Y., Murdiansyah, D.
T., & Lhaksmana, K. M. (2023). Analisis Sentimen Kendaraan Listrik Pada
Media Sosial Twitter Menggunakan Algoritma Logistic Regression dan
Principal Component Analysis. Jurnal Media Informatika Budidarma, 7(1),
529-535, https://www.stmik-
budidarma.ac.id/ejurnal/index.php/mib/article/view/5575. Pratiwi, A. A.,
Wibawa, B. M., & Baihagqi, I. (2020). Identifikasi Sepeda Motor Listrik
Terhadap Niat Membeli: Kasus di Indonesia. Jurnal Sains Dan Seni ITS,
9(1), https://doi.org/10.12962/j23373520.v9i1.50819. Ravi, S. S., Brace,




C., Larkin, C., Aziz, M., Leach, F.,, & Turner, J. W. (2023). On the pursuit of
emissions- free clean mobility — Electric vehicles versus e-fuels. Science of
the Total Environment, 875(March), 162688,
https://doi.org/10.1016/j.scitotenv.2023.162688. Sadiq Okoh, A., & Chidi
Onuoha, M. (2024). Immediate and future challenges of using electric
vehicles for promoting energy efficiency in Africa’s clean energy transition.
Global Environmental Change, 84(December 2023), 102789,
https://doi.org/10.1016/j.gloenvcha.2023.102789. Salsabila, H., Habibi,
R., & Harani, N. H. (2023). Social Media-Based Sentiment Analysis: Electric
Vehicle Usage in Indonesia. Indonesian Journal of Computer Science,
12(3), 1132-1146, https://doi.org/10.33022/ijcs.v12i3.3250. Sukarno, I.,
Matsumoto, H., & Susanti, L. (2016). Transportation energy consumption
and emissions - a view from city of Indonesia. Future Cities and
Environment, 2(0), 6, https://doi.org/10.1186/s40984-016-0019- x. 26
Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 ISSN 1693-6590 ISSN
1693-6590 Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 27 28
Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 ISSN 1693-6590 ISSN
1693-6590 Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 29 30
Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 ISSN 1693-6590 ISSN
1693-6590 Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 31 32
Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 ISSN 1693-6590 ISSN
1693-6590 Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 33 34
Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 ISSN 1693-6590 ISSN
1693-6590 Spektrum Industri Vol. 22, No. 1, 2024, pp. 25-35 35 Desrina
Yusi Irawati (Sentiment Analysis about Electric Motorbikes in Indonesia
Using_Twitter Data) Desrina Yusi Irawati (Sentiment Analysis about Electric
Motorbikes in Indonesia Using_Twitter Data) Desrina Yusi Irawati (
Sentiment Analysis about Electric Motorbikes in Indonesia Using_Twitter
Data) Desrina Yusi Irawati (Sentiment Analysis about Electric Motorbikes in
Indonesia Using_Twitter Data) Desrina Yusi Irawati (Sentiment Analysis
about Electric Motorbikes in Indonesia Using Twitter Data) Desrina Yusi
Irawati (Sentiment Analysis about Electric Motorbikes in Indonesia Using
Twitter Data) Desrina Yusi Irawati (Sentiment Analysis about Electric
Motorbikes in Indonesia Using_Twitter Data) Desrina Yusi Irawati (
Sentiment Analysis about Electric Motorbikes in Indonesia Using_Twitter
Data) Desrina Yusi Irawati (Sentiment Analysis about Electric Motorbikes in
Indonesia Using Twitter Data) Desrina Yusi Irawati (Sentiment Analysis
about Electric Motorbikes in Indonesia Using Twitter Data)



javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Sentiment Anal sis about
Electric Motorbikes in
Indonesia Using T itter Data

by Ukdc Perpustakaan 2

Submission date: 07-Jul-2025 09:52AM (UTC+0700)

Submission ID: 2711143812

File name: is_about_Electric_Motorbikes_in_Indonesia_Using_T itter_Data.pdf (686.04K)
Word count: 5306

Character count: 29395



Spektrum Industn
1ol % 3
ﬁﬁpﬂmu Wal, 22, No. 1. 2024, pp. 25-33 UAD

I55N 16936590 Urdhwersitas
i Cpourmal 5 uacl ac ddiindey phplspekmm Ahmad Dahlan

Sentiment Analysis about Electric Motorbikes in Indonesia
Using Twitter Data

Desoinn Yusi Irawati®”, Agrients Bellanov®, Florencia Agatha Dumayenti®

" Drggrariment of Frdusisal Esgmeering, Universitas Kaolik Darma Condikn, Semabina 600 1T, Inlessesia
= Comespondmy Amhor: desmnn e @ gmisd com

ARTICLE INFCy ABSTRALT

Almg with the rapid develognment of lechnology, varicas types of

Artiche history ransporntion hove experienced increased inmovation i shapes, colours,
t“ﬂ'ﬁs 5'?'-‘:"";: T, M) models, anid even engines. However, one thing thal needs special alfention
vied el 2 o0 is the number of pollutants or emissions released by vehicles. One effor 10

e n, m2 A . i ,
e Eptul Apl 30, 2014 reduce emissions is increasing the production of Bolery-Based Electric

Motorized  Vehicles. Batery-based  eleciric vehicles  developed i

%‘itmn"m,m‘__lm Indonesin include elecmic cors and electric motoreycles, Among these
!' et il types of eleciric vehicles, Indonesian society widely adepis electric
Tuiger fice midore yoles. However, sales of electric mdorbikes were ondy 15 thousand

umins, bower than sakes of peirol molorbikes which reached 5 million units,
This stmiy conlributes o undergtanding further how the  commaunity
respoanks do electric motoreycles in defail through sentiment analysis on
soglal media dar, Consamer sccepiance of eleciric motoreycles can be
wen from the numerous active Twiller users in Indonesia wha privide
positive and nepative comments on the presence of electric: motareyles,
Text infoemation based on public comments in Indonesia via Twitler is
collected using Sentimem Analysis in R Stdo. Twitler commenis will be
classitied into positive, negative, and neoral groups, The resulis show §34%
pasitive, 21% unfaveoarable, and 14% neatral opindons. This condition
mgan that Indonesian sociery accepis and has o supportive opinion of e
presemce of eleciric motorcycles, The govermment and entrepreneurs can
e this information o creade eleciric motoroyeles that align with the
comamiiy s preferences

This i m opes-acoss amcle wsder the CC-BY 54 Boonse

1. Introduction

Uiz of Indonesin's efforts o reduce pir pollution i wsing environmentally friendly transportation,
Aldthough bicveles are one of the modes of transportation that can positively inspact the environment,
they have yet to become the pimary choice for long-distance travel. Most bicvekes still rely on humin
o mandal power, making rany users feel tined when travelling long distances, The ssue of increasing
air poliution is exacerbated by the increasing number of non-environmentally friendly. motorized
vehicles on the toads and is the cavse of increasing pollution n Indenesia {Sokarne of ol 20046;
Lol & Mlarleni. 2020 Lesiar et al,, 3022 Abidin e al . 2024)

Seeing these conditions, many researchers have previously attempted 1o design vehicles with

environmentally friendly engine operutions, One vehicle believed 1o reduce environmental poliution
is an electric vehicle {Masmreh et ol , T35 Fitnonio, 2023; Rayve et al., 2025 Sadig 0, A, & Chidi

L'I hitps ol or g 10U 2020 el w2201 158 Equ'h'.rurr. il G e . ac bl
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L ML 20245, The development of electric vehicles is prowing rapidly around the world, even in
Inchosnesin. Electric vehicles that have been developed arownd the waorld range from elecmic cas.
electric truins, and electric trucks o electric motorcycles. The type of eleciric vehicle that = now
staming o be found in Indopesia i the ebectiic modoreycbe. The Minisory of Transponution
{Kemenhub} recorded the number of electric vehicles in Indonesia ot 14 400 units ps of mid-November
2021, These electric vehicles comprise | 656 passenger cars, 262 three-wheebed vehiches, 12464
electric motorbikes, 13 buses. and five freight cars ( Kemenlub records the number of new BRI elecirie
veehicles ut 14400 unit=.), The number of electric medorcycle vsers in Indonesia i= higher than that of
other tvpes of electric vehicles. The acceptunce of electic vehicles in Indopesia has prompted
researchers o conduct further research on electric vehicles, inclading electric motorhikes, Research
ait the development of clectric motorbikes hag been camied oot in Indonesia, mchiding research
condiweted (MNurhadi, 2008 Praiwi et al ., 00205 Mifiachul U et al, 2021 Gustkang et al,, 2022), Many
maore studies aim to develop electnic motorbikes, starting with battery mnowvation, bicvele bodies, ete,

The development of electric vehicles in Indonesin was incressingly wide open when the President
enacted Presidential Regulation of the Republic of Indonesia Mumber 35 of 3019, explaining the
acceleration of the Battery-Based Electric motorized Yehicle program (adonesia, PP, 20099, Not
only that, the Provincial Government of Ball also followed suit by issuing Bali Governor Regulation
Number 45 of 2009 concerning the Use of Battery-Based Electric motonized Yehicles, Over time, the
Iocal industry produced several electric vehicles, especially electnc motoreycles. Too support a
consistent bevel of electric motoreycle production, the Ministry of Industry has set a target of 400
thousand units of electric cars and 1.76 million units of electric motorcyeles for 2023, The next target
for 2130 is &0 00 ebectric cars and 2 45 million motorcyeles | Indonesia, O 20201

Indbonesian peoplbe often express their opinions o feelings on social media. Some social media
patforms Indonesians use are Facebook, Instagram, and Twitier, Twitker is a social media sive that
Indonesians =till use. Indonesian people’s comments on the presence of dlectnic vehicles were also
conveved on Twitter. Indonesian people ane active on Twitter in Indonesia. giving positive and
negative comments about the prezsence of electric vehicles, Information from Karniowan, B, &
Agpailiani, A {20200, stated that in 2019, Indonesia experienced an increase in the number of daily
activie Twinter users. Therefore, Twitter i3 a medium that fesearchess often use aq an object For
collecting dita und conducting analvsis. Sentiment analysis is a widely chosen method for making
obwervations related Lo topics that are currently viral or commoenly referned o as "Trending Topics."
Besearch from Crarcin & Berton {30215 Mulik et al, (2021 Meopi ctal, (2021 5 O0banjo e of (2023}
Persadan ot al. (2024}, and many ether studies on Twitter 45 a means of collecting poople’s responses.
This method is an effective way of distibuting questionniires,

Ageonding to Lu (3001, sentiment analysis relers o the broad or global field of natural language
processing, compatation, und test mining, which m fum con be used 0 analyze o person's opinions,
evaluations, arfimdes, judgmemts, and emotions, whether speaker or wriler—oexcited or inerested i oa
particular object, topic, service, or aclivity, At the sentimend analvsis stage, dals mining is needed,
Text 'mining is a data mining metsd defined as o process to obain and collect mformation from a
database system. Later, o user can take advontoge of this mformation os material for snalysis nelated
o something predictive, The dote obtined from the text mining prcess is semi-structured or
struciured. This semi-finighed data sdll needs to be cormected and formaned consistently 10 not
interfers with the output quelity. The study by Ashar et al, (20235, which successfully discussed
sentiment analysls regarding the Indoresian public's response o the presence of electric vehicles in
penerml, stated that there were 55% postive responses and the remaiming 45% negative, However, in
his nesearch, he did not consider neutral opinions. Every tweet word may tod fall into the category of
positive or pegative words. Apart from that, this rescarch onby discusses electric vehicles in general.
Similar to resesrch conducted by Salsabilu e al. (2023, Prutomu ed al, {2023, pnd Merdsensah et al
12024, which alsa relbes on sentiment analvsis o identify poublic sesponses o electric vehickes in
penent from the Twitter datnbase.
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This research specifically conducts entiment analvsis on the Indonesian public's response to
electiie vehicles. especially electric motoreychas, which are currently being promoted in Indonesia.
Therefore, this stwdy cun provide sm understanding of the acceptance und challenges faced by the
electric motorcyele industry i Indopesis. The purpose of this sudy i o see the level of public
enthusiasmm regarding electric motorevele products through Twitter. both from mentions, replies, [ikes.
arel retweets, Later, do o sentiment amalysis thit can categorize text datn polarity oo positive,
negative, and neutral opinton classifications (Fonissa o1 al., 200 5y, Finally, this study contribates o
amabyvie why people disngree with the presence of electric modomycles. Developers cun kaber use the
results of this reseanch o create products. especially electric motoreyveles. that suit the communiy's
needs.

2. Method

The research stages contain a pathway or sequence of research thot will be undertaken to.achicve
the research objectives, The sequence of research stages is shown in Fig, |, Here &= on explanation of
the research steps mentioned:

a. Literature Beview

It is condlucted te gain a comprehensive understanding of the research topic, starting from data
collection und analvsis to applying duts in tooks within the system. Refeming to relevamt theories
1o understand the research wopic deeply s bmportant. These theodies can be drawn from joumals.
articles. und other online schalurly sources, mehding book references.

b, Collecting Data

The process of colbecting data in this sty s w scrape all tweets, retweets. mentions. replies,
and others in Indonesian wsing predetermined keywords, In this study, the keywords used to
collect data were electric mooneyveles,

. Text Pre-Processing
A this stage. the process of cleaning the dara that has been collected is carrbad out. As we know,
Twitter users generally vse some emoticons of excessive punciuation in a comment: this
includes unnecessary components in the analysis und i= fepred 1o interfere with the duta unaby=is
process of grouping comments it positive, negative, and newtral classifications. Therefore.

these components need 0 be removed first, Some of the commonly used preprocessing texts
are!

17 Folding By

Namely, the process chonged the entire text obtuined o the stondard or sume form {into even
lowercase leners).

2y Tokenization

It k= 1 process to break down a =et of unwanted chamcters in a sentence structure {automaticully
raising a comina of period ina word).

3) Fihers

The process of filering imponant words (words that Tt the sentence structure) and removing
unimportant words {words that have oo meaning).

Dcaring sl brows | Sentimess Asalyss shoi Eeone Maolorbikes o Indongsia Using Twizer Daad
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Fig1. Rescarch Flowchan

Labeling Dhata Process

The data labeling process is conducted w identify categories within a dataset. This labeling ix
useful for determining whether the data falls into the positive or negative catepory.

Drata Processing

The dati processing technique used in this study otilizes dato scraping from Twitter using the
APL Afier colbecting the data. the next step is woanalyze it using text mining. Text mining is an
activity thar gathers information from Twiner users, who then interact with a set of documents
using an analysis tool {Imsam & Fajirink, 2000 5). The benefit of using the text mining method is
that there will be a classification or grouping of negative, positive, and newtral comments based
om the similarity of words with predetermined input

Clussification

This classification stage is the duta stoge, with o text prepmcessing process. 1t is then ready to
e analyzed according o class clmsification 1o determine the popularity of existing texts and
whether they befong to positive, negative, or neutral opinion groups { lndeavand . B 2000),
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£ Data mierpretation
Interpreting the resubis s an explanation of the findings obained from the sentiment dana
analysis conducted previously,

h.  Conclusion and Recommendation
The concluzion will encompass the key points from the data onalysis conduced i this study,
presented briefly. Meanwhibe, the recommendations will include sugpestions related w data
processing wtitiwing different methads and media

3. Results and Discussion

This research was conducted by carrying out the process of collecting data obdained from
seruping Twitter data with the hashtag {electric motor, The symtax used to perform this scraping
process is:

Maotor <- search_tweets (g = "electric modor”, nos T

Previously, the author fried 1o scrope as miny as 1[I0 taveets, but scmping date on Twitter only
collected as many as 970 tweets. This condition means that only 970 tweets shout eleciric
motoreyckes are being discussed on Twitter. Based on these results, the seraping results becorme data
in Excel, which, when entered info o tabbe, will appear like Table |,

Tulde 1. Tweets that incluce an electric matar

Number Electele Motor Tweets
] M e Kl dipakss boural beli molor dan mokal le2ak? G0EREE
2 W jnkond , @ericithohir, ®sandmso. Mobon mast Sir, seheainr lagi wave mya bukon saples enspi

lismrik, tapi ketwrangie daya Bk enink darging mabal dan motor Tiseri, kompor Bisnk jalan
e gapd sl moeor lisrik kit hsus posya soerce lisink OF

3 i Eieed | 3666 @meaid_dulu  Gak sbah sih. tgn gk gl aja, miea selayim ve higsa pake solar
dheuruh pake mmotor liveri?

4 B mnusim nusee lstrik gim esak . sgas enngiss ga bk Besss 0

3 meenr listrik ind seegga honda'y smaba ajs leb paling heser

2] mjur pingm muoker leink aja soske wes magos nganiri ek puom bensmm B0 2R

T BT ®Eme3i32167: & Dr_Meekioko Mesgenal penyeduaan motor Lsirik. i5s tersersh pemerisiah
Akan lehil ik bila kita punya pebeik andmi.,

] *frmatad _didu. Mohion pak sedah pemah mais ke deader motor lisric mes west drive dan dijelis ko
presalur pemakaiannya lebih w0 die pesmikaien BBM hamussna bapak sebagan iokob nisional yimg
mveweasialisasikan ke masyvmakag Indonedn

9 @ mapmbandesgeom Kpn mee pindst ke moine lisrk ko ve bezinian di proceisi e Uds
semukin macet bell BBM anin mlu... <LK F92 et e 200 Dooc U 26400+ FELF

1l Selom hemar, kendaraan |sirik jega bisa basal kma berkonoibes dengan lingkungan. lof =00

Tahte | shows un expmple of 10 dweets invelving the electric metorbike hushdog, I vou Iook at
it with the naked eve. people’s opinions regarding the arrival of this ebeciric nstoseyele product vary
preatly. Some people say they disagree with the presence of electric motorcycles becanse ocoess to
electricity for chirging is still inadequote, Besides that, not o few alse agree with the arival of the
ehectric motor because the ebectric motor can be a new innovative product that B environmentally
lriendly and, of course, more time-efficient becavse it does not have e wait in long queues to refuel,
After the scrapping process is doe, do not forget to save the sceapping results in the form of an Excel
file with the following syntax:

Wirie.csv (motor, file = 'Hibellatebectricmotor.cdsv')
J.Create Corpos

The corpus comtains some of the texs obtsined and will be wsed in the research discussion.
Corpus keeps all tweets on Twitter clean, in the sense thut the tweets obtained on Twitter no longer

Desring Yl browssl | Seniimess Asalyss sbhoul Eeonc Moiorbikes in Indonesia Using Twizges Daad
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comain images or videos becouse the authors will omly use fext us research mderial. The symtax
corpus and processed results are displayed in Fig. 20

tweet_document <- Conpus (YectorSource(exidata))
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Fig. 2. Corpus

A.2.Create Stopwords

A stopword is o group of text containing conjunctions or wonds that are unnecessary in an opinion
semtence. Later opiion semences can be taken from the cone and be mone optimal in grouping
positive, negative, and neutral opinions. The MasDevid acoount on Github uploaded a file that
comains  this  stopword, which  you  can access by clicking  the following  link:
hitps: Y github. com'masdo v TE-S lopwords
3.3 Input Positive and Negative Words

Classifving opinwas from scraping resulis helps obdain more optimal data. This classification is
then divided imo positive, negative, and newml. The positive and negative words collecied came
from KHEL which were recorded manually wigh the help of sources from the internet. Ome fhousand
four bundred seventy-three positive word Lists wese found, white 2960 negative words were found.
Opinion sentences containimg positive comments will be included in the classification of positive
apinions. Opinion semences containing negative remarks will be included in the negative opinion
chassificntion. 51ll, if the opinien sentepce does not have positive and negative words, then the
opinion sentence s meluded in the neutral opinkon classification. Examples of ferms used a5 a
reference 1o separite positive, negative, and unbiased opinions can be seen in Tokle 2
34. Text Preprocessing Process

This process nenwoves nany unclear or wseadable characters, for exarmple, if there ane words that
are oo fong o if there pre numbers and emoticons between sentences of opimion, This process must
b carricd out 5o that the classification results can be carried out optimally. The syntax vsed wnd the
consequences of this process can be seen in Table 5.

tweet_document <- tm_mapd tweet_document.coment_trans formsen] olower) )
teceel_document <- tm_map(tweel _document remove Mumbers)
el document <- mm_magp] tweet_document remove Words stopwornds] *en'"' 1)
tweel_document <- tm_map(tweet_document remove Puncuation )
teeet_document <- tm_mapdtweed_document stripWhitespace)
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Tabbe 2. Examgles of Positive and Megative Words

Number Pasitive Waords Megalive Words
Acsngan gmpol Abacanmal

I

K Adlugeil Abeand

3 Adlil Ak

4 Admitas Ack-acakan
5 Al Acuh

f Agilely Acuhak wuh
1 Agung Adiknid

L] Ahli Adil

9 Ahlimya Agresi

14 Ajmb Agresid

3.5. Running Results

Adier dodng text preprocesaing., the data can be mun to show how the opinion classifecation vesulis
have been obtained from us muany os 970 bweets through the previous scraping process, OF the 970
deleted tweets, there were 2213 repetitions of words related to electric motercyele opimions. The en
words that are often written shown in Iz 3,

S headid, 10)
word frequency

Tistrik 1istrik 1246

motor motor BEE

Burw Bury 534

dipaksa dipaksa 534

nangapa mangapa 534

nobil mah1] 467

anp amg 308

beli held Fi-F]

kita kita 278

rakyat rakyat ITE

» # Ignore graphical Parameters to avoid input érrors
* TWEELS. TXT «- str_replace_all{motor, “[s[:graph:]1]"%, ™ )

WArNiNG MESSIIE]
Fig. 3. The 10 Words That Appear the Mot and Their Number

Litean be seen that the word ehectricity moks fisst for the most written words in
Twitter tweets phout electric motorz, with a total of 1246 wonds of repetition out of o tetal of 970
tweets. MNext comes the motr word with 858 repetitions: 534 vushes, 534 forces, 534 whys, and so
on. Meanwhile, il the sequence of the ten most repeated words is depicted in a bar chan, it will ook
like Fig. 4.

After knowing this, the writer wants to know how the sentiment results {Toble 4 and Fig. 5)
frown Twitter opinion groaps e divided inio theee classifications: positive, adverse, and Neutral.
The syntux wsed to disploy sentiment values and sentiment analysis resulis is as follows:

anlysis <- sopre.sentiment{ cleamest, pos.words, neg words)
# sentiment score frequency table
tabbei analvsis3sacone)

Based on the pesults of the sentiment analvsis, it can be seen that the results of as many as 970
tweets produce points or levels of classification that vary greathy, 1F the results are funher explaimed
In Tuble 4, information & obtained that 142 tweets ave in a newtral classification. In contrast, a negative
classification is 2 total of 208 opmions spread from column | to column -7, As for the positive
classification, there are 620 opimions spread from columm | o column 4, So, m general , the favourable
opnken classification has o higher number than the negative and newral opinion classifications,
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Tahle 3, Text that has Passed the Text Preprocesing Stage

Mumaher

(=

Electric Motor Twiets (hefore)

Blewiric Motor Tweets

Mungapa kit dipaksa banal beh mobor dan mobal Dsirik? 0
] Jidiiln]

Winkowi, ferckmohir, Oxmdano, Mobos mmai Sir,
spbenlar lagi wave ma buksn serphs onergi IRk, tam
Eekuramgan dina listrik uniek carging mobdl &an maor
Bisinik, kimnpor fismik jalos enasinpi sai moior bak kia
Farus pusya soum | wirik OF

0 Dol 3066 @maaid_ddu Gk salib sih, te gak
megal aja. mash nolivan vz bissa pake sokin disereh pake
e lisgrk?

lagi musim moice lisrk pis ensk, gl tesaganys ga bau
bengin B

ko listrdk ini mwegps hiwla'y s bes aja Bl pulmg booer

_ajur pisgs mocor Lk aja soale wes mager agman ndek
pom besin BE QD

RT  @Eau337illey:  &Dr Mocddoke  Mongenai
penyedimm motar [k, b eree pemerm i Akan lobih
ik bl kita punya pabrik sesdin.

i mid_didu, Mobon pek sudah pemslh msm ke dealer
moer listnk rus lest deive dm dijcliskem proseder
pemaknimmena  lebih e dan pemsiaion BBM heussva
Fapik schagm fokoh pisimal vang mensesialiaskan ki
mrsaribal Indomesio

St wgeom Kps mau pesdah ke mikos lisrik ko
v begimim di pendisks jens... Udh jis semaiin macer beli
REM anlri malii..
<L Fo2Ee< U+ AR U+ Do L -FEIF>

Selm hemat, kemdarmn lismik jugn bisa membeal ks
berkoniribesi desgan Gngkungam, loh ~~~E0

Mengapa kin dipaksa bana® beli mosor
dan mkal helsik?

Mobon maad S, sehentar bigi wave sva
beitan  surplus  emerpi Jiswk,  fapi
Erkurmgn daya sk entuk charging
mobil dan mowr lisnk, kngor Gsink
fln Semusagn saed motor lisnk kit
Barus pumya sousgs strik OF

Gak salah sih, wpi gak epa ap, msa
mlayim vg bisa pake soler disened pake
malor lisirk?

Lagi musim martor lisirik gim esak, sgisi
wrpism iy g ban homsin

e lisik ini memppu hondayameda
aja [ah paling Fenes

ajur pingis mowsr lisslk ajg soake wes
g mpant ndek pom bonsis
Mengenin penyedsan motor lismik, in
wrsenh prmarinti Akim kb ik bils
et pumya pahrik sendii. .,

Muobon pak ssh pomvah nuin ke dealer
molor  lisgrik  us west deve  dim
dipeleshon  proseder  pemaknimeya
el il dan popkaian BEM haneaia
Bapak schapai okob nasimal - vang
messosialisasiian ke masyamial
Inidomesm

Kpm muss pimdah ke molor lsink ko ap
begininn & pexluis wems.. Udh jin
sermmkin misce beli BEM aniri malu...

Selom bemal, kendarans liseik jaga hra
memtea kil Berkontribes. demgan
lingkumgan. los

Table 4. Sentiment Analysis Results

-4
2 57

-3
17

-2 -1 L
i aa

142

1 2
592 15

e
=

Taq Tan Moar Frequan Waras

ll!!l!!!-

i

Fig. 4. Top 10 Most Written Wonls on Twiller
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Gpesie  Tewins o Radgred is

W REIL- -

+  srsreidl = daTE freewiRcorssicer e, TaiTeRantERCE)

+  FETHrA{FCONES. 4]

+1

o BPATYETE - SCOFE. SANCTREAE (O] RANTENT, POS. wOrdS, Mg wiros)
# seviiment acore Fraguency tablle

» Lablewal ik ecors

ST TR B RS I BN S LA
| £ 2 57T 17 98 147 'i-. 15 4 5§
+ amalysis %N
+  goEtor{esilisicorel] -
. geoe bl rtogramibimeioth = L, #1101 = "1tghthlua™)a
+  ylab{ Fraguency™) +
.

alahi " serrisanT scora”)
ootitied “Matributton of Sentieest acorez of the tweeta™

Fig. 5. Table of Sentiment Analysis in The Softwane

2, Waord Cloud

Aoword cloud is an altemative often used o illusmate the level of similarity between one apinion
arel another, All text often wrtien in Twitter tweets is visualized s coloored writing with different
thicknesses depending on the number of words written. The mose often & word is used or writien. the
lasger the word size will be displaved i the Word Choud, The Word Cloud results of sentiment
classification in this study ane shown in g, 6,

Bused on the results of the Word Cloud in Fig, 6, #t can be seen thit the frequency of writing the
widds bicyele, mowseycle, and electricity shows the highest pesults, or by other words, these words
appear more often. Meamwhile, other wonds tend to have the zame size, meaning they have the same
averuge frequency of writing.

e R
e “u|un=::|:ka
5 o lakiitip g a mar mi
=ardengarra iam t??::uh:ﬁa-l Ty

Al 538 ngdgian werge "mada fanpa

qua.J“‘ :n'_' Trotor tdurtem h:r_-'.

5 5 mal 5 g@pe ?':. A" 3 "*“

mana,

n
etz pita fistrikoars § 32 o
yilis '":ff-'l_'u al ::Iar“an#urdulu TR
4
L,.:wl.'.lal' rungkincobe neu & BRY

aifiti g gabantaringat
! paka
anr P2

Eymahnl

Fig, &, Word Cloud of Eleciric Mosers

4. Conclusion

The results of the septiment analysis that has been corried out in this study can be concluded o
show that there are stll many Twitter users who have diverse opinions shout electric motoreyche
prochucts, Based on sentiment analysis colculations ad tables, i can be scen thut $20 tweets, or 63%
of opinbons, are classified as positive opinbens, 208 tweets, or 21% of opinions, are classified as
negative opinions, and the remaining 142 tweets, or 14% of opinions, are classified as newtral
opinions, So, 970 tweets by Twiter users about electric motorcveles ane positive. This cordition
ilbustrates that elecinic motorcyele product innevation can centinue and become on alterntive vehicks
acceptahle 1o the peaple of Indencsia. Suggestions for this rescarch melude conducting further
research by increasing the kevwords and analyzing them using other algorithms such as Support
Wector Machine (5WVM}, Nave Boyes, und others

Dcaring sl brows | Sentimess Asalyss shoi Eeone Maolorbikes o Indongsia Using Twizer Daad




Spekirum Industin

FSEN 16%3-6500
Yal, 2. No. 1. 2024, pp. 23-35

Anthor Contributive: All authors conlribated equally o the main contribatar o this paper. All authors read
and approved the final paper.

Funding: This research received no external fumbing.

Acknow hedgment: The acknowled gememts wens given 1o Deprrsment of Isdustsial Engineering, Universls Kanshk
Trirrma Cemdika

Conflicts of Inderest: The authors declane no comilict of interest.

Reference

Abiding A, L Maozive, Fo B Susetwo, 5. H., Yoneda, Mo, & Mobsud, Y, 020240 Heavy metal air poliotion in
an Indonesian Lindfll sise: Characlerizabion, sousces, and healih risk aseessment for informa] workers.
Envirormeniol Advamees, IS Febhruary), 100512, hitps:Sdoorg 100 00T jaomody 2024 FOBSE2,

Aghari, M., Mifla Al Firdous, M. 2 Budi, 1, Santoso, A, B, & Kresna Putra, P (2023). Amlyring Pablic
Opinion on Blecirical Yehicles in Indonesia Using Sentiment Anadysis und Topic Modeling, /OCa8iTE
2003 - verwarionnd Confereme on Comparer Solernce, Iforsmion Techivology amd Engimeering: Digiral
Tronsfrmarion  Stnvdegy i Factag the VUCA  and TILANA Erg,  46]-465,
g s o L0 LA RO S TTES T 2023, 100 27834,

Famisea, 5. Favzi, M. A, & Adinogrobo, 8, (2018}, Analisis Sentimen Partwisuia i Bowa Malang
Menggunnkan Mesede Maive Bayes don Selekst Finur Query Expansion Ranking. Jwmal Pengembangon
Teknelogi  Informani Doa Ree Kempater, 2(8), 2766-2770. hitps: ! -pinik.oh oc id ke pha'§
prilkfamicledview 1 W

Filriunte, H. 12025). Analisis Pengguman Kendaraan Lisrik Sebagai Upnyva Penunman Emisi Lingkungan
Case Sy Kendarun Listrik di Provins Swmitern Utsra, Cokerwala Repositord W 6020, 10361067,
gl arg/ 10 5285 1 icalrinyila, whi2 W2

Garcia, B, & Berson, Lo (20215 Topie derection and sentimens anolyeis in Twimter comenn relased so COVID-

1 from Bruxil  and  the USA. Applied Saf Compwéing, N, MT0O5T,
|||;|'-.'.-|,I|-| el LT e 2020 LOTOET,

Gustinna, A, Prooona, G, E. & Waluye, B (20220 Rancong Bangun Sepeda Motor Lisrik “Meliska" (Mesin
Lima Belas Wika). Jurmal AMIKANTEA, ATy, hatipess fejournul aika
Bopiod ac ddfindex. php ALMIE ANTR Afarticleyiew T 54,

I A & Fajiriab, H. (20150 Implementasi Text Mining pinda Mesin Pencarian Twitter untuk Menganalisis
Topik - Topik Terkait “KPFK dan Jokowi." Prosiding Servinar Nasionsd Maerrarika Dar Pealidifon
Miprerraribe LME 200 5. 5T0-581 . hinps:Spenlikasiibminbcums e b smduifandle/ 11610381,

Imbomsesia, CMM. (20200, Targer Prodkst Mobil o Mosor  Laeik P oJww Uwie pada 3025,
hipssweww cnnincome sincomdotonma i 202 2 3952 A0 3609668 target- produksi-mobil -<dan
mosbrr-lisdrik - 2 -juti-u g pada 2025,

Indionesia, P. P, {200%). Peraturan Presuden (PERPRES ) Nemar 53 Tahun 2009 lentang Percepalan Program
Kenddarnin Bermotor Lisirik Berbasis Baseral (Buntery Eleciric Vehicle) vnmk Tronsporiasi Talan (lseoe
55).

Indravumi, E. (23000, Klosifikosi Text Mining Review Prodok Kosmetlk Uniuk Teks Bahma Indonesia
Menggunakan  Algoritma Naive  Bayes:  Jomal  Khondistwe  fnformanika,  7(1), 2834,
i ki g 10 312035k Ti 0 5720,

Istigomah, M. AL & Mardeni, M. N. N, (20200, Particulate air polluticn in Inclonesia: Quality index,
charucteristic, and source identification. WP Comference Serfes! Eorte amd Ernvirommemtal Solence,
SOU 1), hapsidoiarey T, YRR T55- 13155590 | AV 20RL.

Kurmawan, R., & Apriliun, A (20200, Analisis sentimen masyurukat terhadap vims corona berdasarkan opini
dari Twilter besbasizs web wcraper. Jumal INSTEK {Informatika Ssins dan Tedmodogil, 501, 67-75,
fmps i oy 10 2425 Dinsack w31 5608

Lestari, B, Arrohman, M, K., Damayanil, 5., & Klimomp, £, (20225, Emissions and spatial dismibution of pr
pollutants. from anthropogenic svarces in Jokami. Aniodpherie Pollioton Besearce, 13090, 101521,

Phsring Wl Dl | Sentemiad Aeeilyeas il Elecine Miinshikes ls Indometsiz Uelee Twallor Thaiag




Spektrum Industr

IS5N [aY3-6500 ¢
Wol, 22, Mo, 1. W24, pp. 25-35

Tt Hebod ong W06 apr 2022 100 521

Lin. B (20010 Web Dhara Mimimg . Springer Heddelberg, finpec ol org/ 10 J00T97TE- 3520 1 4nih-3

Malik, H., Shakshaiki, EC M. & Yasar, AL UL EL (22021 Approximeting Viewership of Streaming TV Programs
Using Social Media Sentiment  Analysiz, Procedla  Comparer  Sclence.  MSR20215 4101,
igpas:Sehoi org/ OO0 BGS procs 24021.12.21 5,

Masmuroh, Mussanal, T. Do Irviami, Lo S, Dok Liman, 12025 The Imponance of Incressing Pablic Adopaion
af’ Electne YVehicles in Reducing Jakanta” s Air Pollution The Importunce of Increasing Public Adoption
of Electric Wehicles in Reducing Jakoria' s Adr Pollution, fOP Conf. Seriex: Ewrh g Envlronme mil
Sctenre, hitps:idoi ong! L0088 755- L 3151324 1012042,

Megdiansan, B.. Sisko, & Ridho, A A (2024) Mentiansuh-Analisis Sentimen Pengguna X Indonesia Terkait
Kendaraan Ligrk Mepggunekan IndoBERT.pdf Surna! fiwa Kempater Den Siseme Informass
CIROMET FUE D 220228, hopa:idid o 135354 Gikomsd w71 2895

Mifachul Ulwm, Mutizra Hikmah, Achmad Fighi Thaadillak, & Kunto A Wibisono, (2021 ). Bancang Bangun
Sepeda Lisrik 230 Watt Dengan Mengukur Kecepatan Dan Daya Boreral. Siwwal JEETech, 2010, 7-12,
htpes:ehod org/ TSRS Gedlech v 2 1150,

Meogi. A 5. Garg, K. A Mishma, R, K., & Dwivedi, Y. K. (20211 Sentiment anal ysis and classification of
Indian farmers’ protest using twitter data. ferernanonal dourned of Tfemation Misigenear Diira
Tosighes, J(20, 100019, haipess o org! L0, 06 (bt 2020 OG0,

Nughad i, (2018). Pengembangan Sepedo Modor Lisirik sebagal Sorona Tujuan penelition Metodologi penelitian
Penelitian Tenbhulu. Seminar Nesioral froven Do Aplikas Tekaplogs IN Indusend 2008, 249-255,
hitpss e journal incae. il mdes phpseniatiarticleSdeav o 13711230,

Dlzhanjo, O Wi, A, Afis, O, Asokene, M., Fadona, B.. Clabange, O, O, 0., Folonmsn, 0., Arnibila,
B & Macearn. M. (2023), From Twiner 1o Aso-Rock: A sentiment analysis fromework forundersand ing
Nigeria 2023 presidentiol election. Medivon, S35, ¢ DRI, hipsSdobarg T 000 helyon, 2005 ¢ LS

Perspidaa, 5. F. Kumalasoria, B, [, Shontia, M, Lukivaniea, K., Pur, G, S, Ramadhang, C, AL Young, M,
M., & Prasetyn, Y. T.{M24). How Social Media Reacting tn Bakso Malang as Culinary Business on Post
Cowid 1% A Besfiment  Analysis.  Procedls Comparer Solerce, 234, 463409,
st g O] oo 20024 103 024,

Prawuma, Y., Murdionsyah., D T & Lhaksmano, K. M. (2023 Analisis Semtinen Kendorann Lisirik Pada
Mexia Sesizl Twitter Menggunakan Algoritma Logistic Regression dan Principal Component Analysis.
Jurnel Media Faformiiika Budidara, UL, 519-515 hatpscifwww stmik
it o dideurmal/incex phpymiblamiclesde wiS3 TS

Praniwi, A A Wibowa, B, WL & Baihagl, 120200 Bentifikasi Sepeda Motor Lisrrik Terhadap Niat Membeli:
Kasus i Indonesiu. furae! Seirs D Semd 175, N1, hipeSdaiorg! 10U 296223373520 05 | 50819,

Ravi. 8. 8., Brace, O, Larkin, . Awie, M. Leach, F. & Tamer, J. W, (0235, On the pursain of emissions-
Iree clean mohility — Elecinic vehicles versus e-fuels. Science af the Todal Ervirarmerd, 875(March),
16268, haips o orgd W5, 106G sciiameny XS 1 626ER,

Sacliq Okoh, A & Clidi Onuaha, M. 2024, Immediate 2nd future challenges of using electric vehicles for
promoting enerpy efficiency in Africa’s clean energy trunsition. Glagal Eaviremmrearal Chamge,
Sf{December 2023), 1N2TEY, hatpe:doi g 10 10 E gloenwcha 2023102730,

Salsahilo, H., Hobibi, R., & Hazani, M. H, (20231 Social Medin-Bosed Sentiment Analysis: Eleciric Vehicle

Usage  in Indonesia: fodomestan Seame!l of  Compwier Sciesce. {203, 1132-1144.
Tz el o 10 3302 2l e v 12433250

Sakarno, 1. Motsumoto, H., & Susaml, L, (20060, Transpomation energy conswmpsion and emissions - o view
Trommn ety ol Endonesia, Fieee Cltes and Eavirammear, 2000, &, baips ol v 00 11800080 LGN -
|

Dcaring sl brows | Sentimess Asalyss shoi Eeone Maolorbikes o Indongsia Using Twizer Daad




	f3c0172b09e8ab2e7e4906acf4cc0a674857b65bd5379765571917ac34ae631f.pdf
	f3c0172b09e8ab2e7e4906acf4cc0a674857b65bd5379765571917ac34ae631f.pdf

