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Abstract—The rapid development of e-commerce in 
Indonesia, particularly Tokopedia, has significantly shifted 
consumer consumption patterns towards secondary 
products such as perfume. However, Micro, Small, and 
Medium Enterprises (MSMEs) often struggle to understand 
competitive market characteristics due to limited access to 
clear, usable analytical data. This study aims to address this 
issue by developing an automated data collection system 
and performing perfume product market segmentation 
using a data-driven approach. The methodology used in 
this study combines Web Scraping techniques and Machine 
Learning algorithms. Product data was automatically 
collected from Tokopedia using Node.js and Playwright 
scripts, followed by a data preprocessing stage that 
included price cleaning, sales volume conversion, and 
attribute normalization. Segmentation analysis was 
performed using the K-Means Clustering algorithm, with 
the optimal number of clusters determined using the Elbow 
Method. The results from 995 successfully collected 
product data points indicate that the perfume product 
market on Tokopedia is divided into three main segments 
(k=3). Cluster 0 is the dominant segment (98% of the 
population), representing the mass market with affordable 
prices and high sales volume. Cluster 1 was identified as 
anomalous data or outliers with extreme prices but no 
sales, while Cluster 2 represents a niche market (premium) 
with high prices and limited sales volume. The conclusion 
of this study suggests that combining web scraping with K-
Means is effective for mapping product positions in the 

digital market. The output of this research is expected to 
assist MSMEs in formulating more targeted pricing and 
promotional strategies based on real data rather than mere 
assumptions.  

Keywords—k-means; marketplace; perfume; product 
segmentation; web scraping.  

 
 
 

1. Introduction 

The advancement of information technology has had a 
significant impact on public consumption patterns, particularly 
with the rapid growth of Indonesia's e-commerce ecosystem. 
Secondary and tertiary need products, such as perfume, are now 
sold not only in physical stores but also on marketplaces like 
Tokopedia, Shopee, and Lazada. According to recent reports, 
more than 88% of internet users in Indonesia have engaged in 
online transactions, including the purchase of beauty products 
and perfumes (Wardhana et al., 2012; Dewi, 2025). 

 The figure above illustrates the user interface of the 
Tokopedia marketplace, where various men’s perfume products 
are displayed, with key information such as product names, 
prices, shop locations, and ratings visible to potential buyers. 

However, behind these high consumption figures, business 
actors—especially MSMEs and local brands—often face 
challenges in positioning their products correctly. One of the 
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difficulties lies in understanding how competitive product 
characteristics are shaped by consumer preferences, particularly 
with respect to gender, price, and popularity. Information such 
as who the main competitors are, at what price range products 
sell best, and which market segments remain open, is often not 
directly available in an easily analyzable format (wulandari et 
al., 2024; Rahmawati et al., 2025; Fatonah et al., 2024). 

The researcher’s curiosity stems from the phenomenon that, 
although transaction and product data are publicly available on 
marketplaces, their use in market analysis remains minimal. By 
applying a web scraping approach and the K-Means Clustering 
algorithm, this study aims to segment perfume products based 
on attributes of gender, price, and popularity. This 
segmentation will form product clusters with similar 
characteristics, thereby assisting business actors or brands in 
determining product placement strategies, pricing adjustments, 
and more effective promotional campaigns (Nugroho, 2025; 
Sabrina & Yasin, 2025; Putri et al., 2025). 

Furthermore, this approach supports the advancement of 
applied informatics, particularly in leveraging data mining and 
machine learning techniques to address challenges in the digital 
industry. The use of unsupervised learning methods, such as K-
means clustering, enables the discovery of hidden patterns in 
large datasets. This process can serve as a foundational step 
toward developing more advanced systems, including 
recommendation engines and predictive models, which utilize 
real-world market data to generate insights and improve 
decision-making accuracy for businesses. (Zhang & Wu, 2024; 
Legito et al., 2023; Yu, 2024). 

 

 

Fig 1. Tokopedia marketplace display showing perfume products 

 

 

Fig 2. Research Flowchart 

 



Atmojo et al. Jurnal Ilmiah Teknologi Informasi Asia, Vol. 20 (2), 2026 

115 

2. Methods 

The research methodology is structured into five systematic 
stages to ensure a rigorous data-driven analysis. The process 
begins with automated data acquisition and concludes with 
interactive visualization, following a standard data mining 
workflow. This structured approach allows for reproducibility 
and clear interpretation of the perfume market segments. The 
research flow is visualized in Fig. 2 below. 

 
2.1. Research design and approach 

This study uses a quantitative exploratory approach with 
data mining methods based on unsupervised learning, 
specifically using the K-Means Clustering algorithm. This 
approach was chosen for its ability to uncover hidden patterns 
in numerical and categorical attributes, such as price, target 
gender, and product popularity in the marketplace (Rajapandian 
et al., 2025; Zhao et al., 2024). The main objective is to 
systematically form product segmentation for perfume products 
to support data-driven decision-making by MSME actors 
(Sakinah & Awaliyah, 2025). 

 
2.2. Data sources and collection period 

Primary data will be collected through web scraping from the 
Tokopedia and Shopee marketplaces, spanning April to June 
2025. Scraping focuses on “Men’s Perfume” and “Women’s 
Perfume” categories, with filtering based on MSME seller 
criteria, including:  
• Not official brands or verified stores,  
• Limited product count (less than 100 items),  

• Total sales not too high (maximum 10,000 sales per 
product) (Pranata et al., 2023). 

2.3. Sampling technique 

The study employs purposive sampling, selecting data based 
on specific criteria aligned with the research objectives. This 
method is widely applied in digital data-driven studies to ensure 
that the collected dataset accurately represents the research 
object. In this context, the data focus on perfume products 
offered by MSME actors, enabling more relevant and targeted 
analysis. (Chrisinta& Simarmata, 2024; Chairunnita et al., 2025; 
Nurhayati et al., 205). 

The study targets a minimum dataset of 1,000 perfume 
products collected from various MSME shops, ensuring a 
balanced distribution across men’s, women’s, and unisex 
categories. Primary data is obtained through a web scraping 
process from marketplace platforms such as Tokopedia and 
Shopee. The collected data is then cleaned, organized, and 
processed through a series of systematic analytical stages. 
These steps aim to generate meaningful product segmentation 
by grouping similar items into several distinct clusters based on 
selected attributes. (Mubarok et al., 2025; Aldi & Fatah, 2025). 
 
3. Results 

3.1. Data collection 

The research data was gathered through web scraping on the 
Tokopedia e-commerce platform using Node.js and the 
Playwright framework. The scraping process was executed 
programmatically to handle infinite scrolling and dynamically 

Table 1. Research Stages 

No Stages Main Activities Output 

1 Perfume Product Web 
Scraping  

Scraping perfume products from Tokopedia. Data includes: product name, brand, 
price, rating, review count, target gender, and sales volume (if available). 

Perfume product 
dataset 

2 Data Preprocessing Price normalization, gender encoding, and missing/duplicate cleaning. 

• Invalid data will be cleaned. 
• Categorical attributes like gender will be encoded (0 = male, 1 = female, 2 = 

unisex). 
• Numerical attributes will be normalized to be equivalent in the clustering 

process.  

Processed data 

3 K-Means Clustering • The K-Means model will be applied to group products into several clusters. 
• Determination of cluster count (K) will be done using the Elbow Method and 

Silhouette Score. 
• Each cluster will be analyzed based on dominant attributes.  

Product 
segmentation model 

4 Interpretation & Strategy 
Formulation 

• Each cluster will be interpreted as a market segment with specific 
characteristics. 

• Analysis results are used to formulate recommendations for pricing, positioning, 
and promotion strategies. 

Cluster strategy 
document 

5 Dashboard Visualization Creating an interactive dashboard. The visualization is designed to help MSMEs 
better understand their product's market position. 

Segmentation 
dashboard 
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load items based on various search queries (such as "parfum 
pria", "parfum wanita", "parfum unisex", "parfum branded", and 
others). The raw dataset successfully collected consisted of 
1,000 unique perfume products. The data attributes obtained 
include Product Name, Price, Sold Quantity, Rating, Shop 
Location, and Shop Name. 

 
3.2. Data preprocessing  

Before the clustering process, the raw data underwent strict 
pre-processing to ensure the mathematical validity of the K-
Means algorithm and to address issues of outlier dominance. 
This stage involved: 

1. Price and Sales Cleaning: Removing non-numeric 
characters and converting text formats (e.g., "10rb+ 
terjual" into 10000). 

2. Outlier Filtering: To prevent the algorithm from merely 
separating valid data from noise, products with zero sales 
(dead listings) and extreme pricing anomalies (price > Rp 
1,500,000 with sales < 5) were entirely removed from the 
dataset. From 1,000 raw products, 7 outliers were 
discarded, leaving 993 valid products. 

3. Missing Values Handling: Products without a specific 
rating were assigned an interpolated rating to ensure the 
dimension remains active. 

4. Min-Max Normalization: Features (Price, Sold Quantity, 
and Rating) were normalized using the Min-Max scaling 
method to ensure all three dimensions contribute equally 
to the distance calculation. 

 
3.3. Determination of optimal cluster count (elbow method) 

To determine the most optimal number of clusters (k), the 
Elbow Method was used by calculating the Sum of Squared 
Errors (SSE) for values of k=1 to k=10 on the 3-dimensional 
normalized dataset. 

Based on the SSE values in Table 2, a drastic decline occurs 
from k=1 to k=2, and then again from k=2 to k=3. After k=3, the 
decline in SSE begins to level off (plateau), indicating that 
adding further clusters does not provide a significant reduction 
in intra-cluster variance. Therefore, it was mathematically 
determined that the optimal number of clusters is 3. 

 
3.4. Clustering results (K-means algorithm) 

The K-Means algorithm was executed with k=3 exclusively 
on the 993 valid data points. To ensure meaningful and 
actionable business tiers, the resulting clusters were sorted and 
labeled based on their actual average prices. The statistical 
breakdown of the product grouping results is presented in Table 
3. 

 
3.5. Product segmentation (clustering result) 

Using k=3, the K-Means algorithm successfully grouped 
product data into three distinct, actionable market 
characteristic segments: 

• Cluster 0 (Budget / Mass Market): This segment represents 
the lowest price tier (~Rp 69,464). Interestingly, consumer 
satisfaction is relatively high (4.1). This cluster represents 
highly affordable daily perfumes for which consumers have 

Table 2. SSE Values for Elbow Method 

Number of Clusters (k) Sum of Squared Errors (SSE) 

1 45.70 
2 30.52 
3 13.59 
4 11.17 
5 8.48 
6 7.46 

 

Table 3. Statistical Analysis of Clusters 

Cluster Market 
Segment 

Total 
Products 

Average 
Price 

Average 
Rating 

0 Budget / Mass 
Market 

42 Rp 69,464 4.1  

1 Mid-Range 
Market 

508 Rp 191,969 3.5  

2 Premium / 
Niche Market 

443 Rp 226,890 4.5  

 

 

 

 

Fig 3. K-Means Clustering Result Visualization 
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realistic expectations given the low price. 
• Cluster 1 (Mid-Range Market): This is the most crowded 

and competitive segment (508 products) with an average 
price of ~Rp 191,969. Consumers in this segment appear 
highly critical, as reflected in the lowest average 
satisfaction rating (3.5). 

• Cluster 2 (Premium / Niche Market): This segment 
contains higher-priced items (~Rp 226,890). Despite the 
higher prices, this cluster achieves the highest consumer 
satisfaction (4.5), indicating a loyal customer base that 
prioritizes quality, scent longevity, and brand authenticity 
over price. 

 
4. Discussion 

The segmentation analysis reveals that the perfume market 
on Tokopedia is highly competitive, particularly in the Mid-
Range and Premium tiers. Unlike previous uncleaned models 
that merely separated noise from valid data, rigorous filtering 
for zero-sales products and pricing anomalies has enabled the 
algorithm to accurately segment the market into three 
actionable business tiers for MSMEs. 

The Mid-Range segment (Cluster 1) is the most densely 
populated, indicating fierce competition. The low average 
rating (3.5) suggests that consumers in this price bracket often 
experience a gap between expectations and product quality. For 
MSMEs entering this segment, improving product quality, 
packaging, and customer service is crucial to standing out. 

Conversely, the Premium segment (Cluster 2) demonstrates 
that higher pricing can be justified by superior quality, as 
evidenced by its high rating (4.5). Consumers in this segment 
are less price-sensitive and more value-driven. Meanwhile, the 
Budget segment (Cluster 0) requires a high-volume, turnover-
based strategy, where MSMEs must rely on mass sales to offset 
lower per-unit profit margins. 

The successful integration of the "Rating" dimension 
alongside Price and Sales Volume provides a holistic view of the 
market, underscoring the need for pricing strategies to align 
with consumer satisfaction levels. Furthermore, the decision to 
drop the "Target Gender" variable was justified, as preliminary 
observations indicated that modern perfume marketing often 
employs unisex branding, making gender less distinct as a 
primary clustering feature than price and performance metrics. 

 
5. Conclusion and future research 

Based on the results of the research and discussion above, 
several conclusions can be drawn, First, the application of Web 
Scraping techniques is effective for collecting product data in 
real-time from e-commerce platforms, successfully extracting 
1,000 unique data points for robust analysis. Second, the 
complete removal of zero-sales outliers and extreme price 
anomalies is a mandatory pre-processing step. This prevents 
mathematical errors caused by outlier dominance and ensures 
the K-Means algorithm segments the actual market rather than 
just isolating statistical noise. Lastly, the K-Means Clustering 
algorithm, incorporating Price, Sales, and Rating dimensions, 
successfully polarized the market into three actionable tiers: 
Budget, Mid-Range, and Premium. Each tier exhibits distinct 
consumer satisfaction trends, providing clear strategic guidance 
for MSMEs on pricing and product positioning. 
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