
International Conference of Health, Science and Technology (ICOHETECH)  

e-ISSN : 2962-634X 
 
 
 

LPPM Universitas Duta Bangsa Surakarta Indonesia – September - 2023 494 

 
 

 

 

DIGITAL MARKETPLACE IN SMEs 
SUSTAINABILITY 

 
Intan Oktaviani1*, Triana2 

Universitas Duta Bangsa Surakarta1,2  

*Correspondence Email : intan_oktaviani@udb.ac.id 
 

ABSTRACT 
 
 

The application of the K-Means algorithm in digital 

marketplaces is an effective data analysis strategy for 

grouping customers, products or reviews based on certain 

characteristics. In the context of digital marketplaces, K-

Means is used to understand customer behavior, improve 

the shopping experience, and optimize business operations. 

This article describes the basic concept of implementing K-

Means in a digital marketplace, including implementation 

steps and benefits that can be obtained. This method helps 

marketplaces in customer segmentation, product 

recommendations, sentiment analysis, and data-driven 

decision making. By using K-Means, digital marketplaces 

can optimize marketing strategies, product and service 

offerings, and increase overall customer satisfaction. In 

conclusion, the K-Means algorithm is an important tool in 

data analysis that supports the growth and success of 

digital marketplaces in the ever-developing digital era. 
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INTRODUCTION 

 
The sustainability of Small and Medium Enterprises (SMEs) with digital 

marketplaces is a very relevant topic in the current digital era. Digital marketplaces, such 

as e-commerce platforms, provide great opportunities for SMEs to expand market reach, 

increase sales and improve the sustainability of their business. (Aldino et al., 2021)Below 

are several ways how SMEs can maintain the continuity of their business through digital 

marketplaces.(Hussain et al., 2011) Increased Market Access by participating in digital 

marketplaces, SMEs can reach customers in various locations, even outside their region. 

This opens the door to a larger market and customer diversification. Operational Efficiency 

of digital marketplaces can help SMEs improve their operational efficiency.(Pakhira, 2009) 

They can better manage inventory, orders and payments through digital platforms. This 

automation can reduce operational costs and increase productivity. (299_segmental K-
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Means.Pdf, n.d.) Increasing Online Visibility SMEs that are present in the digital 

marketplace have an advantage in terms of online visibility. They can leverage SEO 

optimization, digital advertising, and social media to reach more potential customers. 

(Alsabti et al., 1997) Data Analysis Digital platforms typically provide powerful data 

analysis tools. SMBs can leverage customer and sales data to make smarter decisions about 

marketing strategy, product customization, and business expansion. (Haut et al., 

2017)Collaboration with digital marketplace partners often enables collaboration with 

other business partners.(Mar San et al., 2004) This may include collaboration with logistics 

providers, payment services or other manufacturers to optimize supply chains and services 

to customers. Digital Empowerment SMEs must ensure that they and their employees have 

sufficient digital skills. (Jing et al., 2007)Training in online marketing, e-commerce 

platform management, and online security can help them maximize the benefits of the 

digital marketplace. (Bagirov, 2008)Data Security Customer data protection is very 

important. SMEs must ensure that they comply with data privacy regulations and take steps 

to protect customer data. Digital marketplace product and service innovation can be a 

source of inspiration for product and service innovation. SMEs can follow market trends 

and adapt their products to meet evolving customer needs.(Xu & Liu, 2010) Customer 

Service continues to communicate with customers through the digital marketplace. 

Respond quickly to questions and complaints, and provide good service to build long-term 

relationships with customers. Performance Evaluation always monitors business 

performance in the digital marketplace. Statistical analysis and customer feedback can help 

SMEs to continuously improve their services. (M. Alrajhi, 2018)By utilizing the digital 

marketplace wisely, SMEs can improve the sustainability of their business and remain 

competitive in an increasingly digital and changing market. However, you need to 

remember that competition in the digital marketplace is also quite fierce, so SMEs need to 

have a solid strategy and adapt to market changes quickly.(Fahim et al., 2006) 

 

RESEARCH METHOD  
 

The K-Means algorithm method is a clustering technique that can be used in digital 

marketplaces for various purposes, such as customer segmentation, product grouping, or 

user behavior analysis. (Balakrishnan et al., 1996)The following are general steps for 

implementing the K-Means algorithm in a digital marketplace context: 

1. Data collection: Collect relevant data from customer activity, such as purchase 

history, product preferences, browsing behavior, or demographic data. 

2. Selection of Number of Clusters (K): Determine the appropriate number of clusters 

(K) for your analysis. This can be based on business knowledge or by using 

methods such as the elbow method or the silhouette method.(K. A. Abdul Nazeer 

and M. P. Sebastian, 2001) 

3. Data Pre-processing: Clean your data and perform pre-processing such as 

normalization or standardization if necessary.  

4. Cluster Center Initialization: Select K starting points (centroids) randomly or use 

a special initialization method such as K-Means++. 

5. K-Means Iteration 

Perform the following iterations until convergence (no significant changes in 

grouping): 

a. Calculate the distance between each data point and the nearest cluster center. 

b. Assign each data point to a cluster with the closest center. 

c. Update the cluster center as the average of the data points within each cluster. 
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6. Evaluation of Results: Use evaluation metrics such as inertia (within-cluster sum 

of squares) or silhouette index to evaluate how good the resulting clustering is. 

7. Interpretation of Results: Analyze clustering results to gain business insights. For 

example, you can identify groups of customers with similar product preferences or 

similar purchasing behavior. 

8. Implementation of Business Strategy: Use clustering results to design more 

effective marketing strategies, personalize customer experiences, or more precise 

product recommendations. 

9. Update Regularly: K-Means can be an ongoing process. Regularly update your 

clustering analysis with the latest data to stay relevant to changes in customer or 

market behavior. 

10. Security and Privacy: Ensure customer data security and comply with applicable 

data protection regulations. 

Implementing the K-Means algorithm in digital marketplaces can help businesses 

better understand their customers, improve customer experience, and increase operational 

efficiency. (Mahdavi & Abolhassani, 2009) However, it should be noted that this algorithm 

has several assumptions that need to be considered, such as uniform cluster shape and equal 

cluster size.(Ghazal et al., 2021) In some cases, other algorithms such as weighted K-Means 

or more advanced clustering algorithms may be more appropriate depending on the nature 

of the data and your analysis goals.(Pham et al., 2004) It is important to remember that 

choosing the right attributes, good data processing, and careful interpretation of clustering 

results are the keys to success in implementing the K-Means algorithm in the digital 

marketplace. In addition, this algorithm must be updated regularly in accordance with 

market developments and new data.(Bansal et al., 2017) 

 

RESULT AND DISCUSSION  
 

The K-Means algorithm in the context of e-commerce uses simple data. For 

example, we have purchase transaction data for several customers in an online store that 

sells clothing, and we want to group customers into several groups based on their 

purchasing patterns.(Tzortzis & Likas, 2009) 

Step 1: Data Collection 

First, we will collect customer purchase transaction data. The following is an example of 

simple transaction data:  

 

 
Figure 1. Data Collection 

 

Step 2: Data Preprocessing 

In this case, the data is clean enough. There are no missing values and no need for 

normalization because there is only one attribute (Total Purchases). 

Step 3: Selecting the Number of Groups (Clusters) 

Let's assume we want to group customers into three groups (K=3) based on total purchases. 

Step 4: Initialize Cluster Center 

We will choose three random points as initial cluster centers. For example: 
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Cluster Center 1: 500 

Cluster Center 2: 200 

Cluster Center 3: 800 

Step 5: K-Means Iteration 

K-Means iteration: 

Iteration 1: 

a. Assign Data to Group: 

Customer A: Nearest Cluster Center = 500 (Cluster 1) 

Customer B: Nearest Cluster Center = 500 (Cluster 1) 

Customer C: Nearest Cluster Center = 200 (Cluster 2) 

Customer D: Nearest Cluster Center = 350 (Cluster 1) 

Customer E: Nearest Cluster Center = 800 (Cluster 3) 

Customer F: Nearest Cluster Center = 200 (Cluster 2) 

 

b. Update Cluster Center: 

Cluster Center 1: Mean of {500, 750, 350} = 533.33 

Cluster Center 2: Mean of {200, 150} = 175 

Cluster Center 3: Mean of {800} = 800 

 

Iteration 2: 

a. Assign Data to Group: 

Customer A: Nearest Cluster Center = 533.33 (Cluster 1) 

Customer B: Nearest Cluster Center = 533.33 (Cluster 1) 

Customer C: Nearest Cluster Center = 175 (Cluster 2) 

Customer D: Nearest Cluster Center = 533.33 (Cluster 1) 

Customer E: Nearest Cluster Center = 800 (Cluster 3) 

Customer F: Nearest Cluster Center = 175 (Cluster 2) 

 

b. Update Cluster Center: 

Cluster Center 1: Mean of {500, 750, 350} = 533.33 (Unchanged) 

Cluster Center 2: Mean of {200, 150} = 175 (Unchanged) 

Cluster Center 3: Mean of {800} = 800 (Unchanged) 

Iteration 3: 

Since there is no change in the assignment or cluster center, the algorithm stops, and we 

have a stable group of customers: 

Cluster 1: Customer A, Customer B, Customer D 

Cluster 2: Customer C, Customer F 

Cluster 3: Customer E 

 

This is a simple example of how the K-Means algorithm can be used to segment 

customers based on their purchasing patterns in e-commerce. In practice, larger data and 

more complex attributes will require more iterations.(Tr-91-017.Pdf, n.d.) 

The K-Means algorithm can also be used to group MSME (Micro, Small and 

Medium Enterprises) product sentiment based on customer reviews or comments. The 

following is an example of K-Means calculations in sentiment analysis for MSME 

products: 

Step 1: Data Collection 

Start by collecting customer review data or comments about your MSME products. This 

data should include the text of the review or comment as well as the appropriate sentiment 

label (for example, positive, negative, or neutral). 
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Step 2: Data Preprocessing 

Perform data preprocessing on review text, including steps such as tokenization, removal 

of stopwords, stemming or lemmatization, and text vectorization (converting text into a 

numerical representation, for example TF-IDF or Word Embeddings). 

 

Step 3: Selecting the Number of Groups (Clusters) 

You need to decide the number of clusters (K) you want to identify in sentiment analysis. 

This amount will depend on your goals. 

 

Step 4: Initialize Cluster Center 

Initialize the initial cluster center. This can be done randomly or with a special initialization 

method, such as K-Means++. 

 

Step 5: K-Means Iteration 

Perform K-Means iteration as explained previously. But in the context of sentiment 

analysis, calculating the distance between data points and cluster centers may be different. 

For example, you can use metrics such as cosine similarity or Jaccard similarity to measure 

the similarity between text vectors. 

 

CONCLUSION  

 
In the context of digital marketplaces, the use of the K-Means algorithm has several 

important conclusions: 

1. Customer Segmentation 

 The K-Means algorithm can be used to segment customers into similar groups 

based on purchasing behavior or preferences. This helps digital marketplaces to 

understand their customers more deeply and adjust marketing and service 

strategies. 

2. Product Grouping  

K-Means can also be used to group products based on certain attributes or 

characteristics. This helps in the creation of product catalogues, related product 

offerings, and inventory management. 

3. Product Recommendation 

The K-Means algorithm can be used as a component in a product recommendation 

system. By identifying similar customer groups, marketplaces can recommend 

products to customers who might be interested. 

4. Price Optimization 

By understanding different customer groups, marketplaces can optimize pricing 

and promotion strategies for each group, increasing conversions and profitability. 

5. Sentiment Analysis 

In the context of sentiment analysis, K-Means can help group customer reviews or 

comments into positive, negative, or neutral sentiment groups. This helps in 

monitoring customer feedback and corrective actions. 

6. Understanding User Behavior 

K-Means can help in understanding user behavior in digital marketplaces, such as 

how they search for products, how much time they spend on the platform, or how 

they interact with applications or websites. 

7. Data-Driven Decision Making 
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The K-Means algorithm provides a strong foundation for data-driven decision 

making in the digital marketplace. This helps improve operational efficiency and 

customer satisfaction. 

8. Evaluation and Development 

Evaluation of clustering results and development of the K-Means model is an 

ongoing process. Marketplaces should continually monitor changes in customer 

and product behavior and update K-Means models as needed. 

It is important to remember that while the K-Means algorithm is a useful tool in 

data analysis in the digital marketplace, it must also be used in conjunction with in-depth 

domain analysis and understanding to achieve the most effective and relevant results. 
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