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Abstract
 

______________________________________________________ 

This study aims to (1) identify the thematic structure of 

Indonesian-language user reviews on digital wallet services, (2) 

compare the clustering quality produced by alternative 

unsupervised methods, and (3) derive actionable operational 

insights for service management and financial performance. A 

quantitative text-mining design is employed, using an 

unsupervised learning framework on Indonesian-language Google 

Play Store reviews collected over the 2021–2025 period, 

comprising 553.500 reviews for DANA and 265.632 reviews for 

GoPay. The corpus is obtained via staged web scraping, cleaned 

and normalized, then represented with TF–IDF uni- and bigram 

vectors. Two clustering algorithms, K-Means and K-Medoids with 

cosine distance, are applied separately to the DANA, GoPay, and 

combined corpora. Cluster quality is evaluated using internal 

validity indices, including the Silhouette while thematic 

interpretation relies on dominant term inspection and supporting 

visualizations. The findings show that DANA’s main themes 

revolve around user experience, ease and reliability of 

transactions, OTP-based security and access barriers, and 

customer support, whereas GoPay reviews emphasize 

transactional operations, balance accessibility, and promotions or 

perceived service levels. The evaluation results indicate that 

DANA exhibits more heterogeneous thematic segments than 

GoPay, implying the need for more differentiated targeting and 

service strategies, while GoPay can rely on a relatively more 

homogeneous user base.  
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INTRODUCTION  

Over the past few years, Indonesia has experienced a rapid expansion of its digital 

economy, particularly in e-commerce and digital payments (Razaq et al., 2025). Official 

statistics show that the value of electronic money and e-commerce transactions has 

increased sharply year-on-year, more than doubling between the late 2010s and the 

early 2020s as non-cash instruments became deeply embedded in daily transactions. 

Regional reports such as e-Conomy SEA similarly highlight Indonesia as the largest 

digital payments market in Southeast Asia, underscoring the strategic role of digital 

wallets as infrastructure for both micro-level consumer spending and macro-level cash 

flow (Berlianawati et al., 2024). These developments reflect not only technological 

diffusion but also broader structural changes in how Indonesian consumers pay, save, 

and interact with financial services (Jatmika et al., 2023). 

The adoption of digital wallets has been accompanied by clear year-to-year shifts in 

consumer behaviour. Before the COVID-19 pandemic, digital wallets were still a 

complementary payment option; during and after the pandemic, their usage surged as 

consumers sought contactless, convenient, and integrated payment experiences 

(Rahmadan & Zihni, 2025). Recent survey evidence indicates that e-wallets have 

overtaken several traditional instruments for everyday transactions, signalling a 

persistent preference for speed, ease of access, and integration with online ecosystems 

(Anwar et al., 2023). Within this landscape, a small number of providers dominate the 

Indonesian market, with ShopeePay, OVO, GoPay, DANA, and LinkAja consistently 

ranked as the most used platforms (Diva & Anshori, 2024). Among them, GoPay and 

DANA are repeatedly reported as having high penetration and high frequency of use, so 

focusing on these two wallets is empirically justified to capture user perceptions of 

mainstream services and to compare their thematic strengths and weaknesses (Anwar et 

al., 2023). 

A growing body of international and Indonesian research has examined the 

determinants of digital wallet adoption and continued use. Many studies employ the 

Technology Acceptance Model to analyse how perceived usefulness, ease of use, trust, 

risk, financial incentives, and social influence shape intention and continuance intention 

toward e-wallets in countries such as Indonesia, Malaysia, India, and China. Other 

works apply sentiment analysis or clustering to user-generated content, but typically in 

different domains, such as e-commerce products, tourism services, or healthcare 

reviews (Johan et al., 2022). Despite these contributions, there remains a scarcity of 

studies that (i) use large-scale Indonesian-language customer reviews as a Voice of 

Customer (VoC) data source for digital wallets, (ii) apply unsupervised clustering to 

uncover emergent themes without imposing pre-defined categories, and (iii) directly 

compare clustering algorithms in this specific context. This shortfall of review-based, 

algorithmically robust thematic mapping limits our understanding of how users 

experience operational issues, security, and promotional policies across competing e-

wallet providers over time (Banutama et al., 2025). 

 Against this backdrop, the present study addresses several key objectives. First, it 

seeks to identify the dominant themes in Indonesian-language user reviews of DANA 

and GoPay on the Google Play Store and to observe how the prominence of these 

themes evolves year by year (Bimantara & Widiartha, 2023). Second, it aims to 

compare the clustering quality of two unsupervised algorithms K-Means and K-

Medoids when applied to a high-dimensional representation of review texts. The 

representation is based on term frequency–inverse document frequency (TF–IDF), a 
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standard text-mining weighting scheme that assigns higher weights to terms that occur 

frequently in a given document but are relatively rare across the entire corpus, thereby 

highlighting words that are most informative for distinguishing thematic clusters 

(Sunarko et al., 2023). Third, the study intends to translate the resulting thematic 

structures into operational and economic recommendations that can enhance service 

reliability, user experience, and financial performance for digital wallet providers in 

Indonesia (Wulandari & Idayanti, 2023). 

 In doing so, this research makes both theoretical and practical contributions. 

Theoretically, it enriches the digital payment and VoC literature by demonstrating how 

unsupervised text mining of a large Indonesian-language review corpus spanning 

multiple years and focusing on two leading digital wallets can generate a detailed, 

context-specific thematic map of fintech services (Saputri & Pratama, 2021). 

Practically, it offers evidence-based guidance for managers of digital wallet platforms, 

including how to prioritise investments in security and authentication, refine 

transaction-related user experience, and design more transparent pricing and 

promotional strategies  (Naura Nadra Rizki et al., 2024). By linking large-scale, 

longitudinal user feedback with clustering based thematic analysis, the study provides a 

robust empirical basis for continuous monitoring and strategic decision-making in 

Indonesia’s rapidly evolving fintech ecosystem (Pratiwi, 2024). 

 

METHOD  

This study employs a quantitative text-mining approach with an unsupervised 

learning and comparative evaluation design applied to Indonesian-language user 

reviews of the DANA and GoPay digital wallet applications. The dataset consists of 

Google Play Store reviews collected over the 2021–2025 period, comprising 553.500 

reviews for DANA and 265.632 reviews for GoPay. Reviews are obtained through 

staged web scraping, then filtered to retain only Indonesian-language content and 

processed through case-folding, tokenisation, stop-word removal, normalisation, and 

stemming. 

 The cleaned corpus is represented using term frequency inverse document 

frequency (TF–IDF) uni and bigram vectors to highlight terms that are frequent within a 

document but relatively rare across the corpus, thereby capturing the most informative 

words for clustering. Two clustering algorithms, K-Means and K-Medoids with cosine 

distance, are applied separately to the DANA corpus, the GoPay corpus, and the 

combined corpus. Cluster quality is assessed using internal validity indices, including 

the Silhouette coefficient while thematic interpretation is conducted by inspecting 

dominant terms and representative reviews in each cluster, supported by visualisations 

such as word clouds and temporal trend plots. All procedures are implemented in a 

Python-based environment. 

 

Data collection and preparation 

1. Data are collected through staged web scraping from review pages and their 

pagination until the target time span is covered. To support longitudinal analysis, 

each review is stored with its ID, timestamp, and rating. 

2. An initial validation of data quality is conducted through random sampling to 

assess the readability and relevance of review content. 

3. Text preprocessing includes case folding, removal of 

punctuation/numbers/URLs/emoticons, normalization of common spelling 
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variations, Indonesian-language tokenization, stopword removal, and stemming. 

Duplicates and near-duplicates are controlled using simple similarity checks to 

prevent distortion of the clustering process. 

Representation and modeling 

1. Documents are represented using TF–IDF with an n-gram range of unigrams and 

bigrams, along with min_df and max_df settings to filter out terms that are too 

rare or too frequent. Vector normalization uses L2 to improve the stability of 

inter-document distances. 

2. A range of cluster numbers (for example, k = 2–15) is explored, with the 

primary evaluation based on the Silhouette score using cosine distance. The 

Calinski–Harabasz and Davies–Bouldin indices are also recorded to support 

sensitivity analysis and cluster quality comparison. 

3. Modeling is performed separately on the DANA corpus, the GoPay corpus, and 

a combined corpus to assess thematic consistency across applications. 

Clustering methods: 

1. K-Means: initialization uses a convergence-improving scheme with multiple 

restarts until a stable solution is obtained. 

2. K-Medoids (PAM): the BUILD–SWAP scheme with cosine distance is applied 

to enhance robustness against outliers and noise, which are common in user-

generated reviews. 

Cluster quality evaluation: 

1. Internal evaluation is conducted using the Silhouette Score to determine the 

extent to which clusters are clearly separated. 

2. A comparative analysis between the two algorithms is carried out to identify 

differences in thematic proportions, cluster stability, and label consistency under 

re-initialized parameter settings. 

3. Thematic validation is performed by interpreting dominant keywords in each 

cluster and by using supporting visualizations (word clouds/2D projections), 

enabling managerial stakeholders to easily comprehend the findings. 

Limitations and ethical considerations 

1. Reliance on public reviews entails a self-selection bias, such that the results may 

not fully represent the overall user population. 

2. The handling of sensitive data adheres to privacy policies, avoiding any 

identification of individuals in the reporting of results. 

Practical implications 

1. Structured thematic findings can serve as a basis for prioritizing operational 

improvements, particularly in authentication reliability, transaction smoothness, 

fee transparency, and responsiveness of customer support. 

2. The comparative approach using two algorithms provides insights into thematic 

stability and the reliability of managerial recommendations, thereby supporting 

the formulation of product policies and marketing strategies. 
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RESULTS AND DISCUSSION  

Results 

The dataset consists of public Google Play Store reviews for the DANA 

application in CSV format, nominally covering a five-year window from 2021 to 2025. 

However, the annual recap shows that no usable entries are available for 2021–2023, 

while 2024 accounts for 345,038 reviews and 2025 for 208,462 reviews, resulting in a 

total of 553,500 reviews concentrated in the two active years (2024–2025). The absence 

of records for 2021–2023 does not indicate that the application had no users during 

those years; rather, historical reviews from that period could not be retrieved because 

earlier reviews had been removed or were no longer accessible via the Google Play API 

at the time of data collection. Consequently, the longitudinal analysis in this study 

effectively focuses on the 2024–2025 period, when the data are complete and 

consistently available. 

 

Picture 1. Number of user reviews collected for the DANA application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The review Gopay Application composition over the nominal five-year window 

(2021–2025) is in practice heavily concentrated in the last three years. No usable 

reviews could be retrieved for 2021–2022 because earlier records were no longer 

accessible through the Google Play review interface used in the scraping process, so 

those years contain zero observations. This absence of data does not indicate that the 

application had no users during those years; rather, historical reviews from that period 

could not be retrieved because earlier reviews had been removed or were no longer 

accessible via the Google Play API at the time of data collection. In contrast, 2023, 

2024, and 2025 contribute 37.332 reviews, 146.960 reviews, and 81.340 reviews, 

respectively, with the composition dominated by 2024 and 2025 and 2023 accounting 

for a smaller share of the corpus. (The visualization of the annual distribution is 

presented in picture 2). 
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Picture 2. Number of user reviews collected for the GoPay application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All entries underwent text cleaning and normalization, including case folding, 

removal of punctuation/numbers/URLs/emoticons, Indonesian-language tokenization, 

stopword removal, and stemming. The result is a clean corpus ready for feature 

extraction. The documents were then represented using TF–IDF to capture the 

distinctiveness of terms across reviews prior to the clustering modeling stage. This 

scheme enables an objective comparison of themes between the years under analysis. 

The concentration of data in 2024–2025 indicates that the interpretation of trends 

primarily reflects the most recent period, making the findings relevant for short- to 

medium-term operational decision-making (improving service reliability and user 

experience). The TF–IDF bigram results for DANA reviews are presented in Table 1. 

 

Table 1. TF–IDF bigram results for user reviews of the DANA application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors’ processing, 2025 
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The TF–IDF bigram analysis shows that word combinations such as “dana cicil”, 

“kode otp”, “saldo dana”, and “pake dana” appear most frequently in user reviews. This 

pattern indicates that users predominantly discuss transaction features, security, and the 

ease of using the application. The occurrence of terms such as “verifikasi wajah” (face 

verification) and “dana aman” (funds are safe) underscores the importance of security 

and trust in fintech services, while phrases like “tolong perbaiki” (please fix) and “kasih 

bintang” (give stars) reflect direct feedback on service quality. 

From a business perspective, these findings suggest that DANA’s development and 

marketing strategies should prioritize enhancing the reliability of digital financial 

features, transaction security, and user satisfaction as key factors in maintaining 

customer loyalty and competitive advantage in the fintech industry. 

 

Table 2.TF–IDF bigram results for user reviews of the GoPay application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Authors’ processing, 2025 

 

Table 2 presents the results of the TF–IDF bigram analysis, indicating that word 

combinations such as “saldo masuk”, “pake gopay”, “saldo gopay”, and “gopay pinjam” 

are among the most frequently occurring terms in user reviews. This pattern reflects that 

the majority of user interactions are concentrated on digital financial transaction 

activities, including balance top-ups, the use of balance for payments, and access to 

lending features. 

The emergence of phrases such as “tolong perbaiki” (please fix), “kasih bintang” 

(give stars), and “terima kasih” (thank you) indicates the presence of direct feedback on 

service quality and user experience. This suggests that customer satisfaction and service 

responsiveness remain central concerns in users’ perceptions of GoPay. In addition, 

terms such as “beli pulsa”, “paket data”, and “token listrik” demonstrate the diversified 
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use of GoPay across various digital economic services, reinforcing its position as an 

integrated payment ecosystem. 

From a business and managerial perspective, these findings imply that GoPay’s 

development strategy should focus on improving transaction reliability, system security, 

and ease of access to ancillary services. Such an approach has the potential to strengthen 

user loyalty, increase customer retention, and expand digital market share amid 

intensifying competition in the fintech industry. 

 

Picture 3. Histogram of the top 20 TF–IDF word scores for user reviews of the DANA 

application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 3 above displays the distribution of the 20 words with the highest TF–IDF 

values from user reviews of the DANA application on the Google Play Store. The word 

“dana” occupies a dominant position with a score of 5,412.910, indicating that the 

DANA brand is the central focus in nearly all reviews. This reflects a high level of 

brand awareness as well as consistent mention of the brand by users. Furthermore, 

words such as “saldo” (balance), “uang” (money), and “transaksi” (transaction) rank 

next, each with TF–IDF values above 1,400, highlighting users’ focus on the core 

function of the application as a digital financial transaction platform. 

In addition, terms such as “cicil” (installment), “bagus” (good), and “membantu” 

(helpful) indicate users’ positive perceptions of the ease of access and benefits provided 

by DANA’s services, while the words “aman” (secure) and “mudah” (easy) reinforce 

the importance of trust and user experience. Words like “cepat” (fast), “mantep” 

(excellent), and “banyak” (many) reflect users’ satisfaction with the application’s 

performance, whereas terms such as “otp”, “buka” (open), and “transfer” point to the 

transaction and verification activities that are frequently carried out. 

From a business and managerial perspective, this pattern suggests that DANA users 

evaluate the application primarily on the basis of security, transaction convenience, and 

service speed as key factors shaping their usage decisions (Wulandari & Idayanti, 

2023). Consequently, DANA’s management strategy should focus on improving the 

quality of the transaction system, strengthening digital security, and optimizing user-

oriented service features in order to maintain customer loyalty and competitiveness in 

the national fintech market. 
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Picture 4. Histogram of the top 20 TF–IDF word scores for user reviews of the GoPay 

application 

 

 
 

Picture 4 above presents the 20 words with the highest TF–IDF values based on an 

analysis of user reviews of the GoPay application on the Google Play Store. The word 

“gopay” has the highest score of 5,697.671, indicating the dominance of brand-related 

discussions and a high level of brand recall among users. Subsequently, the words 

“saldo” (2,420.652), “masuk” (2,402.493), and “top” (1,850.106) appear most 

frequently, reflecting users’ focus on balance top-up and utilization of digital balance as 

the core functions of the application. The words “bagus” (good) and “mudah” (easy) 

indicate positive perceptions of service quality and ease of use, while terms such as 

“transaksi” (transaction), “transfer”, and “bayar” (pay) point to the high intensity of 

application usage in day-to-day digital payment activities. The presence of words like 

“promo”, “cepat” (fast), and “murah” (cheap/affordable) underscores the importance of 

promotional strategies and service efficiency in shaping user satisfaction and loyalty. 

Conversely, terms such as “aman” (secure) and “selalu” (always) capture perceptions of 

GoPay’s reliability and consistent performance as a digital payment platform. 

From a business management perspective, these results indicate that GoPay has 

successfully emphasized a value proposition centered on convenience, security, and 

transaction speed, which are key factors in maintaining competitiveness in the fintech 

sector (Azizah & Ernawati, 2024). Consequently, GoPay’s product development and 

marketing communication strategies should continue to focus on strengthening 

transactional features, enhancing user experience, and optimizing digital promotions 

grounded in customer loyalty (Jannati et al., 2024). 
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Picture 5. Silhouette score results for clustering of the DANA and GoPay applications 

 

 

 
 

The graph shown in Picture 5 presents a comparison of the Silhouette Scores 

between the DANA and GoPay applications in the user clustering analysis. The highest 

value for DANA is achieved at k = 5 (0.017), while for GoPay it occurs at k = 2 (0.010). 

This indicates that the user structure of DANA is more heterogeneous, whereas GoPay’s 

users are more homogeneous. These results suggest that DANA has a more complex 

market segmentation, thereby requiring differentiated marketing strategies for each 

segment. Conversely, GoPay can adopt a more standardized approach because its user 

behavior patterns are relatively uniform. From a managerial standpoint, this information 

is crucial for decision-making related to product development, promotional strategies, 

and the enhancement of customer loyalty (Safitri Juanita & Cahyono, 2024). 

Picture 6. Word cloud visualization results for the DANA application 
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The word cloud visualization for cluster 2 of the DANA application, as shown in 

Figure 7, depicts the main theme “helpful / easy / good”. The largest words appearing in 

the cloud—such as “mudah” (easy), “membantu” (helpful), “bagus” (good), “mantap” 

(excellent), “transaksi” (transaction), and “aman” (secure)—indicate that the majority of 

users evaluate DANA positively, particularly in terms of ease of use, transaction speed, 

and system reliability. This reflects a high level of user satisfaction with respect to 

service efficiency and overall user experience. From a managerial perspective, these 

findings are important because they demonstrate DANA’s success in creating added 

value through the facilitation of digital financial transactions, which has the potential to 

enhance customer retention and brand loyalty. 

Picture 7. Word cloud visualization results for the GoPay application 

 

 

 

 

 

 

 

 

 

The word cloud visualization for the GoPay application shown in Picture 8 

exhibits a dominant theme of “gopay / bagus / masuk”. The most prominent words such 

as “gopay”, “bagus” (good), “mudah” (easy), “saldo” (balance), “transaksi” 

(transaction), “mantap” (excellent), and “cepat” (fast) indicate that users’ perceptions of 

GoPay are generally positive, particularly with regard to ease of use, transaction speed, 

and convenient balance access. These results suggest that GoPay has successfully 

created high utility value for its users, especially in terms of transaction functions and 

integration with other service ecosystems (such as transportation and payments). From a 

managerial standpoint, the dominance of these positive terms reflects a strong level of 

user satisfaction and trust, which is crucial for customer retention strategies and for 

strengthening the brand’s position in Indonesia’s digital wallet market. 

 

Discussion 

The analysis of public Google Play review datasets for the DANA and GoPay 

applications illustrates the dynamics of user perceptions and behaviors during the active 

period of 2024–2025. The concentration of data in the last two years (DANA: 345,038 

reviews in 2024 and 208,462 in 2025) indicates an increase in user participation in 

providing feedback on digital financial services, there by suggesting that this analysis 

reflects the current conditions of the fintech market. 
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Textual Analysis and Review Patterns 

Using a TF–IDF bigram approach, the analysis reveals that for the DANA 

application, terms such as “dana cicil”, “kode otp”, and “saldo dana” are dominant, 

indicating users’ focus on transaction features, security, and ease of access. In contrast, 

for the GoPay application, expressions such as “saldo masuk”, “pake gopay”, and 

“gopay pinjam” are more prominent, representing the intensity of usage in digital 

transactions and lending services. 

Both applications also exhibit the occurrence of phrases such as “tolong perbaiki” 

(please fix) and “kasih bintang” (give stars), which reflect direct feedback on service 

quality and serve as important indicators in customer satisfaction management. This 

aligns with the findings of Alfa et al., (2025), who emphasize the critical role of 

customer satisfaction in fostering user loyalty in e-wallet services. 

 

TF–IDF Unigram Analysis (Top 20) 

The distribution of the highest TF–IDF values reinforces the previous findings. 

For DANA, the words “dana”, “saldo” (balance), “uang” (money), and “transaksi” 

(transaction) underscore the application’s primary role as a medium for digital payment 

and transfer that is easy, fast, and secure. For GoPay, the dominance of the terms 

“gopay”, “saldo”, “masuk” (credited), and “top” indicates strong brand awareness and 

highlights its core function as a multifunctional transaction tool. 

 These patterns suggest that both platforms offer a value proposition centered on 

convenience, speed, and security, yet with distinct strategic emphases: DANA tends to 

be more strongly associated with security and transaction simplicity, whereas GoPay is 

more prominent in terms of service integration and promotional activities. This thematic 

configuration is consistent with several prior studies on e-wallet adoption, which 

collectively highlight security, ease of use, and perceived convenience as key 

determinants of users’ behavioural intentions. In particular, these studies show that 

users are more likely to adopt and continue using digital wallets when they perceive the 

application as secure, easy to operate, and aligned with their everyday transactional 

needs, which is precisely reflected in the emphasis on security- and promotion-related 

themes in the present review corpus. 

 

Cluster Analysis and User Segmentation 

The Silhouette Score results indicate that DANA attains its highest internal 

validity at k = 5 (0.017), whereas GoPay reaches its optimum at k = 2 (0.010). Although 

the absolute values are relatively low which is common in high-dimensional, sparse text 

data the relative difference in optimal k suggests a more heterogeneous thematic 

structure for DANA and a more homogeneous structure for GoPay (Azarya & Budi, 

2025). In practical terms, DANA users tend to be distributed across several distinct 

concern clusters (for example, authentication and OTP issues, transaction failures, 

usability, and customer support), while GoPay users are grouped into fewer, broader 

themes dominated by transactional convenience and integration with other services 

(Safitri Juanita & Cahyono, 2024). This indicates that the DANA user base is 

characterised by more differentiated expectations and pain points, whereas GoPay users 

share a more uniform set of experiences and evaluative criteria (Khairuna et al., 2025). 
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From a managerial perspective, the higher optimal k for DANA implies that a 

“one-size-fits-all” approach is likely to be less effective. DANA needs to design more 

granular segmentation and targeting strategies such as separating security-sensitive 

users from transaction-oriented users and those who prioritise customer support so that 

product improvements, communication styles, and promotional offers can be aligned 

with the dominant issues in each segment (Amalia et al., 2023). In contrast, the lower 

optimal k for GoPay suggests that the platform can rely more on mass strategies that 

leverage its integrated ecosystem (e.g., ride-hailing, food delivery, and bill payments), 

while still monitoring emerging subsegments that might require tailored interventions 

(Turnandes et al., 2025). These findings reinforce the notion that user satisfaction and 

loyalty depend not only on generic service quality, but also on how well providers 

match their value propositions to the specific configuration of themes experienced by 

different user groups, which is consistent with prior evidence that perceived service 

performance plays a critical role in fostering loyalty (Asep Koswara, 2025). 

User Perception Analysis (Word Cloud) 

The word cloud visualizations show that DANA is dominated by terms such as 

“mudah” (easy), “membantu” (helpful), “bagus” (good), “mantap” (excellent), and 

“aman” (secure), reflecting a positive image in terms of ease of use, reliability, and user 

satisfaction. For GoPay, the most salient words are “bagus” (good), “mudah” (easy), 

“saldo” (balance), “cepat” (fast), and “transaksi” (transaction), indicating a strong 

perception of ease of use and service speed. These findings suggest that both 

applications have successfully built a positive user experience, which is a key factor in 

sustaining loyalty and expanding the adoption of fintech services. This is consistent 

with Olivia (2022), who finds that customer satisfaction has a positive effect on the 

intention to continue using the service. 
 

CONCLUSIONS AND SUGGESTIONS  

This study shows that user reviews of DANA and GoPay on the Google Play 

Store are structured around a set of recurring themes that differ in emphasis across 

platforms. DANA is more strongly associated with issues of security and OTP-based 

authentication, ease and reliability of transactions, and customer support, reflecting a 

user base with diverse concerns and expectations (Apriyanto & Sitio, 2025). In contrast, 

GoPay reviews tend to concentrate on transactional convenience, balance accessibility, 

and the benefits of an integrated service ecosystem, indicating a more homogeneous 

configuration of user experiences (Rochmanto et al., 2024). The comparative clustering 

results further reveal that the optimal number of clusters is higher for DANA than for 

GoPay, which empirically supports the interpretation that DANA’s thematic space is 

more fragmented and requires more nuanced segmentation, while GoPay’s thematic 

space is more compact (Jayanti et al., 2024). 

The novelty of this research lies in the comparative application of two clustering 

algorithms K-Means and K-Medoids to a large-scale, Indonesian-language review 

corpus of digital wallet services, combined with internal validity evaluation and 

thematic interpretation. By doing so, the study demonstrates how unsupervised text 

mining can produce a detailed and context-specific thematic map for Indonesia’s fintech 

market, thereby filling the gap in prior work that has largely relied on survey-based 

models  or single-algorithm analyses. This integrated approach strengthens the 

empirical basis for understanding user perceptions of digital wallets and offers a 
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methodological template for future Voice of Customer (VoC) research in similar 

settings (Trianto et al., 2023). 

 

MANAGERIAL IMPLICATIONS 

 Practical recommendations for management include: (1) strengthening security 

infrastructure, particularly OTP-based authentication and related access mechanisms, to 

reduce login barriers and increase user trust; (2) prioritising user experience through 

intuitive interface design, clear navigation, and seamless payment processes that 

minimise transaction failures; (3) clarifying fee structures and promotional 

communication to avoid misperceptions of service value and prevent dissatisfaction 

related to hidden or misunderstood charges; (4) for DANA, designing more 

differentiated segmentation and communication strategies that address distinct clusters 

of user concerns for example, segments focused on security, transaction simplicity, or 

customer support responsiveness; and (5) for GoPay, further leveraging and expanding 

its integrated ecosystem of digital financial and lifestyle services to sustain perceived 

added value for a relatively homogeneous user base, while continuously monitoring 

emerging subsegments that may require targeted interventions. 

 

THEORETICAL IMPLICATIONS AND FUTURE RESEARCH 

 From a theoretical standpoint, the findings support and extend existing models of 

digital payment adoption by showing that core constructs such as perceived security, 

ease of use, and promotional benefits are reflected not only in survey responses but also 

in naturally occurring, large-scale user reviews. The clustering-based thematic 

structures identified in this study can be used as an empirical foundation to refine or 

enrich constructs in TAM, UTAUT2, and VoC frameworks within the context of 

Indonesian fintech services. Future research can build on this work by broadening the 

data sources (for instance, incorporating reviews from additional platforms or social 

media, and extending the time horizon) to capture more comprehensive and long-term 

dynamics of user perceptions (Gosal et al., 2024). Subsequent studies may also integrate 

economic metrics such as average revenue per user (ARPU), retention, and churn into 

the analysis, enabling a more direct linkage between thematic review patterns and 

financial performance (Saputri & Pratama, 2021). In addition, researchers could 

compare a wider range of clustering and topic modelling techniques, or combine 

quantitative text mining with qualitative approaches, to deepen the theoretical 

understanding of how user experience, trust, and value perceptions evolve in digital 

wallet ecosystems. 
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