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 This research related to the discover ESG practices by Top Performing Banks in 

Indonesia based on their Return on Asset (ROA) and Net Interest Margin (NIM). 

Due to the shifting the interest of the investor and the world condtion. Recently, 

investors have shown a growing inclination to incorporate ESG (Environmental, 

Social, and Governance) considerations into their decision-making processes. This 

trend is driven by a heightened awareness of environmental risks, particularly those 

linked to sustainability. In response to climate change, there is also a growing public 

interest in adopting more sustainable practices. Due to the broad and sometimes 

ambiguous definition of ESG, identifying the specific practices that should be 

implemented by banks remains challenging. Research on frameworks to guide these 

actions is still limited. For instance, explores the role of knowledge management in 

facilitating the integration of ESG factors. This research aims to create an ESG 

knowledge discovery framework with Natural Language Process (NLP) based on 

DBSCAN results of several companies which have good financial performance such 

as Return on Asset (ROA) and Net Interest Margin (NIM). The result will be 

analyzed by NLP, especially TF-IDF (Term Frequency - Inverse Document 

Frequency) and visualized by Word Cloud. The priority of Top Performing Bank in 

Indonesia related to the environment indicator conduct the activity which focus on 

carbon, green, and water. For social indicator, the main focus are employee, training, 

and financial. Lastly, for governance indicator, they are most prominent activity to 

the security, data, and policy. Overall, leading banks in Indonesia tend to prioritize 

environmental aspects in their operations. Companies with strong environmental 

initiatives have been shown to positively impact their earnings and financial 

performance. 
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I. INTRODUCTION 

Nowadays, 106 banks increasingly mushrooming in 

Indonesia and already registered by Indonesia Financial 

Services Authority (OJK). Unfortunately, only 19 banks 

which have ESG (Environmental, Social, and Governance) 

score based on Morningstar Sustainalytics. It indicates that 

many banks in Indonesia that has lack of interest to ESG 

scores, especially to ESG. Nevertheless, the investor is took 

this into account.  

The investor escalates their tendency to consider the ESG 

issue in the process of decision-making recently [1]. This 

phenomenon is a consequence of increasing awareness on 

risks related to the environment, especially sustainability [2], 

[3]. Nowadays, most people are interested in being more and 

more sustainable [4] due to climate change which creates 

disasters such as drought [5], flood, increasing sea level rise 

[6], [7] and land subsidence [8] in Indonesia. Therefore, the 

investor intends to their investment concern about that field. 

Besides that, major academic literature indicates that the 

relationship between ESG and corporate financial 
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performance is positive [9], [10], [111]. This financial risk can 

emerge due to the fraudulence or accidents which related to 

environmental, social, and governance aspects [12]. The 

company should not only give attention to ESG but also the 

cost performance or in broader term is financial performance 

[13].    

Unfortunately, with the broad definition of ESG, it is 

difficult to define how to determine the practice that should 

be implemented in the bank. There is limited research related 

to the framework to determine those actions. Saviano, et al. 

[14] conduct research related to how knowledge 

management’s role in the integration of ESG factors. Kumari 

and Sharan [15] discuss the scope of sustainability practices 

in banks assisted by the Information and Communication 

Technology (ICT) support knowledge management platform. 

Raghupathi, et al. [16] extract insight into sustainability 

knowledge with the combination of text analytic approaches 

based on shareholder resolution. 

This research aims to create an ESG knowledge discovery 

framework. It is useful to discover ESG lessons learned from 

the bank which has good financial performance as the 

knowledge for bank in Indonesia to enhance their 

sustainability practices and improve overall performance. The 

financial performance should be also considered due to [13] 

argues that a company should not give single attention to ESG 

but also the cost performance or in broader terms financial 

performance. One of the famous financial performances is 

ROA (Return on Asset) [17]. With ROA, it will be discovered 

how profitable a firm’s assets are in generating margin [18]. 

There is another financial indicator which able to be a 

significant supplement of ROA is the overall profitability 

which is Net of Interest Margin (NIM) [19]. NIM is included 

in one essential aspect, it is able to encapsulate the financial 

intermediation role, especially in banks [20]. The selected 

banks with good ROA and NIM as the result of the 

Unsupervised Clustering which is Density-Based Clustering 

Spatial of Application with Noise (DBSCAN) process. The 

selection of clustering method is due to the ability of 

DBSCAN. DBSCAN enables to be highly flexible across 

various datasets, effectively detecting clusters of any shape 

[21]. Then, this research will combine the DBSCAN and 

NLP, especially TD-IDF. It is difficult to find the integration 

of DBSCAN and NLP. It is used to integrate with Sequential 

Mining Optimization (SMO) [22] K-Means [23], and Density 

Peak Algorithm [24]. The insight from sustainability reports 

of selected banks are extracted using Natural Language 

Processing (NLP).  

The framework enables Indonesian banks to adopt 

effective ESG strategies. The outcome of the framework will 

be the guideline for other banks on what initiative from each 

ESG should be implemented to attract customers and 

maintain the viability bank due to its sustainability. This 

approach supports data-driven decision-making and 

contributes to long-term resilience in the banking sector. 

 

II. LITERATURE REVIEW 

A. ESG (Environmental, Social, and Governance) 

Sustainability become important increasingly by time. This 

is in line with the ESG (Environmental, Social, and 

Governance) aspects has roles to be a competitive strategy 

recently in order to achieve investor’s interest [25]. It 

demonstrates that three aspects such as environmental, social, 

and governance have main role in sustainability existence. 

Therefore, the problem related to the three aspects will 

influence the sustainability of a firm such as [26]:  

1)    Environmental: The common problems are 

pollution, waste generation, climate change, water scarcity, 

biodiversity, energy consumption, and deforestation 

2)            Social:  The general issue is employee engagement, 

child- and forced labor, gender and diversity policies, 

stakeholder relations, human rights, community engagement, 

health and safety, customer satisfaction 

3)           Governance: The quality of the transparency, 

political contribution, disclosure, audit, lobbying, board and 

management as well as executive and board compensations 

are some examples of content. 

C. Return on Asset 

ROA delineates how s company’s assets are worthwhile in 

leading to earning revenue and how effective the company 

operates [18]. Therefore the formula of ROA as below,  

𝑅𝑂𝐴 =  
𝐸𝐵𝐼𝑇

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 

 

Total asset is comprised of shareholders’ equity, long term 

debt, and other liabilities. Whereas, EBIT (earning before 

interest and taxes) is company’s revenue including a portion 

for shareholders, debt holders, and the taxman [27]      

D. DBSCAN (Density Based Clustering Spatial of Application 

with Noise) 

Clustering is the process of classify some data items into 

group based on resemblance and different group according to 

discrepancy. Clustering is unsupervised learning [28], means 

that a set of of a assemblage of statistical technique addressed 

to problem’s characteristic which a set of features 

𝑋1, 𝑋2, … , 𝑋𝑝 measured on n observations [29]. An alternating 

algorithm from clustering is DBSCAN. DBSCAN is classical 

density-based clustering algorithm and acknowledged 

straightforward and efficient method [30]. This algorithm is 

begun with the unexplored arbitrary point of data. Then the 

points in ∈ distance are positioned from the neighboring point 

𝑝. The aim is the total number of data points enclosed by the 

neighborhood radius of 𝑁𝜀(𝑝)  are achieved based on the 

formula (1): 

 

𝑁𝜀(𝑝) = {𝑞  𝐷|𝑑𝑖𝑠𝑡(𝑝, 𝑞)  𝜀 
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𝑁𝜀(𝑝) and 𝑀𝑖𝑛𝑃𝑡𝑠  are compared in order to prescribing 

the state of data points in certain way that if 𝑀𝑖𝑛𝑃𝑡𝑠 > 𝑁𝜀(𝑝), 

then 𝑝 will be recognized as noise. This technique will be 

applied for all the points that lie within the neighborhood of p 

until all cluster points are identified and all the points are 

labeled. Through this algorithm, Euclidean distance is used 

for compute distance between each points. 

  

𝑑𝑖𝑠𝑡(𝑝, 𝑞) =  (𝑞𝑡 − 𝑝𝑡)2 + (𝑞ℎ − 𝑝ℎ)2 + (𝑞ℎ − 𝑝ℎ)2 

 

E. Net Interest Margin 

Net interest margin means the difference between interest 

revenue on bank assets with interest expense on bank 

liabilities as the percentage of bank asset or can be represented 

as a function of internal (bank-specific) and external 

(industry-related, macroeconomic, and regulatory) [31]. 

Moreover, the formula of Net interest Margin as below [32], 

 

𝑁𝑒𝑡 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑀𝑎𝑟𝑔𝑖𝑛 =  
𝑁𝑒𝑡 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝐸𝑎𝑟𝑛𝑖𝑛𝑔 𝐴𝑠𝑠𝑒𝑡𝑠
 

 

𝑁𝑒𝑡 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 = 

=  𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 −  𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 

 

F. NLP (Natural Language Processing) 

NLP or computational linguistics is a branch of artificial 

intelligence with the purpose to understand, acknowledge, 

and produce human language content[33]. Therefore, the 

main focus of NLP is language and text [34]. NLP’s role as 

the bridge the divide between human interaction and 

computer comprehension [35]. The result of NLP is able to be 

visualized by Word Cloud. A word cloud is exist to 

demonstrate single words, and how the importance of each 

word is represented by size and color. From the visualization, 

the quick decision can easily create be related to the most 

dominant term. The size of a word in visualization is based on 

each word’s frequency. The larger the word, the more 

common the word in the data [36]. 

G. Term Frequency - Inverse Document Frequency (TF-IDF) 

TF-IDF consist of TF and IDF. TF (Word frequency) is the 

frequency of word discovered in document, while IDF 

(inverse document frequency) represent how useful those 

word to distinguish text categories in classification [37].The 

frequency information is computed to measure the important 

of the word [38]. TF-IDF has focuses on the value of key 

behaviors, with divide two categories in document such as 

keywords and non-keywords [39]. 

III. METHOD 

All of twenty-one Indonesia financial banks’ ROA and 

NIM on 2024 where the data is published in Wall Street 

Journal is collected. Those financial banks’ ROA and NIM 

data will be clustered by DBSCAN approach. Then, one of 

the clusters will be selected due to the highest ROA and NIM. 

The sustainability report of those banks are analyzed. This 

report related to what the company has been done in 2023 

with aim to maintain sustainability. Each of ESG practices by 

financial bank in selected cluster will be analyzed by TD-IDF 

and visualized by Word Cloud. The results indicate the most 

priority of ESG practices of selected Bank and are able to be 

the reference of other banks. In this research, the priority in 

each aspect will be mentioned sequentially based on the level 

of priority.  

IV. RESULT AND DISCUSSION 

A. Validation 

From figure 1 with assistance of elbow method, it is known 

that the epsilon 0.06 will be used. Also in this research the 

minPts is 2 because the data available is few. According to the 

epsilon, the silhouette coefficient is 0.85. Therefore, the data 

point is said to be properly clustered and well-separated from 

nearby clusters if the silhouette coefficient is near +1 

[40],[41]. 

 

 

 
Figure 1. Sillhoutte Coefficient vs Epsilon 

 

B. Clustering 

From the clustering there are several outliers and 3 clusters. 

The data is available below, but not included the outlier. From 

the table, it displays that Bank A and Bank B are clustered in 

Cluster 1. While in Cluster 2, there are Bank C, Bank D, Bank 

E, and Bank F. And in cluster 3, there are Bank G, Bank H, 

and Bank I. In order to select the best cluster, it will be more 

straightforward to use the visualization of clustering.  

 

TABLE I 

RESULT OF FINANCIAL BANK CLUSTERING 

No. Cluster Name of Bank NIM ROA 

1. 1 Bank A 0.0514 0.0507 

2. 1 Bank B 0.0525 0.0448 

3. 2 Bank C 0.0349 0.0088 

4. 2 Bank D 0.0375 0.0083 

5. 2 Bank E 0.0352 0.0089 

6. 2 Bank F 0.0351 0.0131 

7. 3 Bank G 0.0494 0.0117 

8. 3 Bank H 0.0586 0.0136 

9. 3 Bank I 0.0557 0.0142 
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In Figure 2, those points are colored and grouped into 

clusters. The green, orange, and blue points represent cluster 

1, cluster 2, and cluster 3 respectively. While the black points 

mean not belonging to any cluster or it is called outlier. Green 

point is selected due to its highest position. The highest 

position indicates high ROA and NIM. Based on the figure 1, 

the highest position is cluster 1 which consists of Bank A and 

Bank B. Due to those factors, the sustainability report of Bank 

A and Bank B will be analyzed by NLP. 

 

 
Figure 2. Visualization of Financial Bank Clustering 

 

C. NLP 

The sustainability report of each bank is summarized. The 

summary is the short discussion related to Bank’s practice in 

term of the ESG aspect in one year. Then, the summary is 

broken down based on the three aspects which are 

Environmental, Social, and Governance. Therefore, with its 

own topic, there are three summaries. It is expected the 

differentiate summary will create clear view of each aspects 

practices for other banks. 

D. TF-IDF 

The result of TF-IDF is gained based on the calculation. In 

this discussion, the main or dominant topic in their report. It 

is separated based on the aspects, which are Environmental, 

Social, and Governance.   

1)  Environmental: The summary related to the environmental 

is processed by NLP, especially by TF-IDF and Word Cloud. 

It is shown in Table II and Figure 3, that the highest score of 

TF-IDF are carbon, green, and water. It is also illustrated in 

the Figure 4, the visualization highlights key terms. It is 

known that the selected banks’ most initiatives pertaining to 

carbon, green, and water then followed operational, and 

emission. Therefore, the main discussion of environmental 

aspect are carbon, green, and water. Overall bank initiatives 

as in the form of environmental concerns and as the behavior 

for encountering the climate change. 

 

 
Figure 3. Top TF-IDF Related to Environmental Aspect 

 

 
Figure 4. Word Cloud of Environmental Initiatives 

 

TABLE II 

TF-IDF SCORE OF ENVIRONMENTAL 

No. Term TF TF-IDF 

1 carbon 0.13 0.09 

2 green 0.12 0.07 

3 water 0.09 0.06 

4 activities 0.1 0.05 

5 emissions 0.09 0.05 

6 operational 0.07 0.05 

7 business 0.06 0.04 

8 waste 0.06 0.04 

9 credit 0.05 0.04 

10 financial 0.04 0.03 

 

2)    Environmental: From the result, it is discovered that 

the social practices of Banks in selected cluster is most focus 

on employee, training, financial exposed in Figure 5 and 

Table III. It is displayed in the Figure 6,  the visualization 

displays that the social practices of Banks in selected cluster 

is most focus on employee, training, financial and then 

followed by MSME (Micro, Small, and Medium Enterprises), 

credit, and health. The target social practice is both for 

internal and external such as employee and customer. Based 

to the priority, they are more concern on their internal, 

because there is also training for the employee. They realize 

that for achieve the high performance, they need to enhance 

the ability of their internal. 

 



               e-ISSN: 2548-6861  

JAIC Vol. 9, No. 3, June 2025:  810 – 818 

814 

 
Figure 5. Top TF-IDF Related to Social Aspect 

 

 
Figure 6. Word Cloud of Social Initiatives 

 

TABLE III 

TF-IDF SCORE OF SOCIAL 

No. Term TF TF-IDF 

1 employee 0.23 0.13 

2 training 0.16 0.1 

3 financial 0.09 0.05 

4 msme 0.06 0.05 

5 credit 0.05 0.04 

6 customer 0.07 0.04 

7 products 0.05 0.04 

8 health 0.04 0.04 

9 digital 0.05 0.04 

10 bazaar 0.04 0.03 

 

 

3)    Governance: Finally, summary’s focused on the 

governance practice and it is examined by TF-IDF and it is 

displayed in Figure 7 and Table IV. Also it is supported by 

the visualization in Figure 8, represented that selected bank’s 

most prominent governance activity on security, data and 

policy. Then followed by risk and credit. The governance 

aspect emphasizes on security and also including its 

comprehensive approach. In terms of exhibit their loyalty and 

ensuring customer’s trust, they need to secure the information 

data which it confidentiality is important for their customers 

and their own self. 

 

  
Figure 7. Top TF-IDF Related to Governance Aspect 

 

 
Figure 8. Word Cloud of Governance Initiatives 

 

TABLE IV 

TF-IDF SCORE OF GOVERNANCE 

No. Term TF TF-IDF 

1 security 0.27 0.12 

2 data 0.19 0.09 

3 policy 0.14 0.09 

4 risk 0.11 0.07 

5 credit 0.11 0.07 

6 protection 0.09 0.05 

7 employees 0.09 0.05 

8 risks 0.08 0.05 

9 cyber 0.05 0.04 

10 internal 0.06 0.04 

 

D. Discussion 

The selected bank’s sustainability reports was processed 

and only ESG-related action statements which collected. 

Multiple statements with the same meaning are eliminated, 

retaining only a single representative statement. All the 

collected statements will be categorized based on their 

relevance to the each of ESG Aspects. 

1)    Environmental Aspect:  

First the selected bank gives much attention to carbon. As 

a form of supporting the decarbonization, the banks develop 

forward to the low carbon emission from its infrastructure as 

well as their business process. Their majority business process 

shifts to digital and cloud computing, it has important role to 

reducing the carbon footprints The supervising of the carbon 

emission is performing through itself with conduct the 

calculation and tracking. Also, in order to maintain their 

sustainability and financial, they involve in the activity such 



JAIC e-ISSN: 2548-6861   

 

Enhancing ESG Insights Using Machine Learning: A Case Study of Top Performing Banks in Indonesia 

(Dean Tirkaamiana, Satrio Samudro Aji Basuki) 

815 

as carbon trading, procuring carbon units, and purchasing 

Verified Carbon Units (VCU). Their support is visible due to 

their other movement such assist and direct customer with 

carbon-intensive business activity, associate with the 

organization which concern to the carbon. It is known that 

carbon which to be discuss above is specifically to the 

emission. From the sustainability report, the disclose both 

banks initiatives related to carbon emission with accordance 

with GRI 305 Standards: Emission which in detail in Table V. 

TABLE V 

GRI STANDARD - CARBON OVERVIEW 

No. 

GRI 

Standar

d 

Indicator Disclosure 

Compliance 

Bank 

A 

Bank 

B 

1 

GRI 305 

: 
Emission 

GRI 305-

1 

Direct GHG 

Emissions 
Yes Yes 

2 
GRI 305-

2 

Energy 
indirect GHG 

Emissions 

Yes Yes 

3 
GRI 305-

3 

Other Indirect 
GHG 

Emissions 

Yes Yes 

4 
GRI 305-

4 

GHG 
emission 

intensity 

Yes Yes 

5 
GRI 305-

5 

Reduction of 

GHG 
emissions 

No Yes 

 

Bank also direct their practice to the green activities. In the 

term of their business, they begin the Indonesian Green 

Taxonomy (GT) Pilot Project. Based on their financial 

activity, they issue green investment and green loans, 

especially for the EV Battery component industry and finance 

business activity with the sustainability principle. Also, they 

provide guidelines to calculate Greenhouse Gas (GHG) 

Emissions as the result of financing and investment activities 

based on Greenhouse Gas Protocol which as the 

representation of their engagement with GHG Management. 

Related to their relationship with customer, they implement a 

data analytic green processing in order to differentiate them 

whether the customer is green or non-green. In order to 

represent their support, they promote green innovation and 

assist greening their residential areas through providing 

infrastructure support for urban farming activities. Not only 

focus with external infrastructure, but also their internal such 

design and operates green building accordance with Green 

Building Council Indonesia (GBCI) standards which lead 

them to the ownership of Green Building certificate. This 

overall green initiatives related to efficient of energy and 

waste. Therefore, sustainability report of Both Banks are align 

with GRI 302: Energy 2016, which the detail is displayed in 

Table VI. 

 

2)    Social Aspect: In the social aspects, banks manage 

intense attention to their employee. The employee including  

TABLE VI 

GRI STANDARD - GREEN OVERVIEW 

No

. 

GRI 

Standar

d 

Indicato

r 
Disclosure 

Compliance 

Bank 

A 

Bank 

B 

1 

GRI 302 

: Energy 

2016 

GRI 302-

1 

Energy 
consumption 

within the 

organizations 

Yes Yes 

2 
GRI 302-

2 

Energy 
Consumption 

Outside the 
Organization 

No Yes 

3 
GRI 302-

3 

Energy 

Intensity 
Yes Yes 

4 
GRI 302-

4 

Reduction of 

Energy 

Consumption 

Yes Yes 

the top, middle, and low-level Management. The bank 

provides training, sharing session, socializing, strategy, 

program and certification with the purpose of performance 

enhancement related to the leadership, financial, digital, 

transaction, and professionalism. Their employee’s 

performance will be evaluated by annual performance 

evaluation based on the achievement of Key Performance 

Indicator. Also, with good and high-performance culture the 

employee can gotten be promoted and appreciated through 

several events, awards, and championship. And they provide 

the forum to channel the employees’ interest and 

talent.Performance is not only the banks focusing about, but 

also the engagement. They concern about it from the 

beginning. Their recruitment is complied with all legal 

standards and ethical norms. And in the its operational 

running. The Banks conduct the survey related to the 

employee’s engagement which embodied in the Collective 

Labor Agreement (CLA) and the banks commits to 

accommodate the best place to work comfortably. In order to 

maintaining, the bank consider their grievances by providing 

its mechanism. Moreover, they are supplied by health 

facilities and communal homecoming for the employee and 

their family. Then, they respect the right of their employee 

such as leave entitlement. There are various leave 

entitlements such as maternity and paternity not only for 

female but also male. Also, the banks appreciate what 

employee already done through the retirement preparation 

program. Employee discussion in sustainability report is align 

with GRI 3: Material Topics, GRI 401: Employment 2016 and 

GRI 403: Occupational Health and Safety. The detail of those 

GRI standard is shown in Table VII 

For the target of training, which conducted by the bank, is 

both internal and external for employee and public. In order 

to enhance the capabilities and performance of their 

employee, they conduct various training.  For employee, there 

are various types the available training for the employees 

related to the standard, financial, digital. 
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TABLE VII 

GRI STANDARD - EMPLOYEE OVERVIEW 

No GRI 

Standard 

Indicator Disclosure Compliance 

Ban

k A 

Bank 

B 

1 GRI 3 : 

Material 
Topics 

2021 

GRI 3-3 Management 

of Material 
Topics 

Yes Yes 

2 

GRI 401: 

Employme

nt 2016 

GRI 401-1 New 
Employee 

Hires and 

Employee 
Turnover 

Yes Yes 

3 GRI 401-2 Benefits 

provided to 

full 

time 

employees 

that are not 
provided to 

temporary or 

part-time 
employees 

 

Yes No 

4 GRI 401-3 Parental Leave Yes No 

5 

GRI 403 : 
Occupation

al Health 

and Safety 
2018 

GRI  403-

1 
Occupational 

Health and 

Safety 
Management 

System 

No Yes 

6 GRI 403-2 Hazard 

Identification, 
Risk 

Assessment, 

and Incident 
Investigation 

No Yes 

7 GRI 403-3 Occupational 

Health 
Services 

No Yes 

8 GRI 403-4 Worker 

Participation, 

Consultation, 
and 

Communicatio

n on 
Occupational 

Health And 

Safety 

No Yes 

9 GRI  403-

5 
Worker 

Training on 

Occupational 
Health and 

Safety 

No Yes 

10 GRI 403-6 Promotion of 
Worker Health 

No Yes 

11 GRI 403-7 Prevention 

And 

Mitigation of 
Occupational 

Health And 

Safety Impacts 
Directly 

Linked by 

Business 
Relationships 

No Yes 

12 GRI 403-8 Workers 

Covered by 
An 

No Yes 

Occupational 

Health and 

Safety 
Management 

System 

 

transaction, policy, data security, climate, technical skill and 

soft skill. The selected bank also concerns with the public, 

especially MSME (Micro, Small, and Medium Enterprises). 

Many training conducted in order to build up their business 

performance. The training related to the digital payment, 

packaging, cooking class, creativity activity, product design 

etc. In the sustainability they put the many training was 

conducted for employee and MSME. This training activity 

report is align with GRI 3: Material Topics 2021 and GRI 404: 

Training and Education, its indicators are shown in Table 

VIII. 

TABLE VIII 

GRI STANDARD - TRAINING OVERVIEW 

No 
GRI 

Standard 
Indicator Disclosure 

Compliance 

Bank 

A 

Bank 

B 

1 

GRI 3 : 

Material 

Topics 
2021 

GRI 3-3 
Management 
Of Material 

Topics 

Yes Yes 

2 

GRI 404 : 

Training 
and 

Education 

2016 

GRI 304-

1 

Average Hours 

of Training Per 
Year Per 

Employee 
 

Yes Yes 

3 
GRI 304-

2 

Programs For 
Upgrading 

Employee 

Skills and 
Transition 

Assistance 

Programs 
 

Yes Yes 

4 
GRI 304-

3 

Percentage Of 

Employees 
Receiving 

Regular 

Performance 
and Career 

Development 

Reviews 
 

Yes Yes 

 

3)    Governance Aspect: For governance aspects the 

major concern only on security. With the intention of maintain 

loyalty and trust from the customer, the banks conduct many 

things related to the security of information. Banks establish 

the information security strategy, regulation, and standards 

with aims to maintain confidentiality and integrity of 

customer’s data. Prior determine that, the banks already 

identify data security risks. Not solely policy, but also there is 

real action maintain the security. The banks do multilayered 

and tools to their security system including the protection of 

applications, networks, data, endpoints, IT infrastructure, and 

system. This protection is continuously improved with latest, 
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credible, and best-in-class technology and source due to 

follow the cybersecurity advancement. The applied 

technology such as firewalls, anti-malware, antivirus, data 

encryption system, and application security devices.   

The security incident is mitigated by international 

standards (certified ISO 27001) with international best 

practices and Cyber Team. Cyber Team is one division which 

concern to the security, other division such as IT Cyber 

Security, IT Internal Control, and Cyber Team. Not solely the 

Cyber Team but also all employees got security awareness 

certification on an annual basis. This certification is ensuring 

the understanding of the importance of information security 

polices and procedure, including protect costumer data and 

information approach. Furthermore, the security of workplace 

equipment is concerned such as employee customer, restrict 

access to external email and specific internet website, 

deactivate USB ports on employee customer, utilizing Data 

Leak Prevention measures for unauthorized external email 

transmissions. Those two between security and data related to 

the customer privacy which are align with GRI 418: Customer 

Privacy, which the detail are displayed in Table IX. 

 

TABLE IX 

GRI STANDARD - SECURITTY AND DATA OVERVIEW 

No

. 

GRI 

Standar

d 

Indicato

r 
Disclosure 

Compliance 

Bank 

A 

Bank 

B 

1 

GRI 418 

: 

Custome
r Privacy 

2016 

GRI 418-

1 

Substantiated 

Complaints 

Concerning 

Breaches O=of 

Customer 
Privacy and 

Losses of 

Customer Data 
 

Yes Yes 

 

F. Overall Insight 

Prihandini [42] already reveal ESG score of each aspect by 

Bank A and Bank B. It is known that both Bank A and Bank 

B have main focus on Environmental aspect. It is not 

surprisingly that both Banks have highest ROA and NIM. 

Environmental and societal obligations of firms have been 

found to positively influence their earnings and financial 

outcomes. Especially, with emission and waste reductions 

having a significant positive impact on both financial and 

operating performance [43],[44],[45]. 

 

V. CONCLUSION 

The framework of enhanced ESG Practices Insight based 

on Top Bank is created with approach of DBSCAN clustering 

and NLP with Word Cloud visualized. There are 21 banks are 

processed due to their NIM and ROA. Based on DBSCAN 

clustering, there are 3 clusters and the rest are outliers. The 

first cluster contains Bank A and Bank B. The second cluster 

consists Bank C, Bank D, Bank E, and Bank F. The last cluster 

encompasses Bank G, Bank H, and Bank I. From the 

visualization, it reveals that the best cluster is cluster 1 due to 

its position which indicates the selected bank has high ROA 

and NIM. The selected banks’ sustainability report is 

processed by TD-IDF in order to find each ESG aspect 

initiatives. The priority of selected banks related to the 

environment conducts the activity which focus green and 

carbon. The selected banks direct their focus on the activity 

which concern to the environment or famously know as green. 

Also pay much attention to carbon as the main cause of 

climate change. From the social perspective, the selected bank 

majority highlights training and employee. Most of primary 

social activity is concern on the internal. The selected bank 

aware that in order to achieve high performance, they need to 

strengthen their internal. In addition, for governance practice, 

they have prominent activity which maintain the security of 

the information data. They need to secure the confidentiality 

of information data of customer and their own self. This topic 

already discussed in their Sustainability Report which are 

align with GRI Standard. Also, Both Bank have more interest 

to the environmental only. 

 

 

BIBLIOGRAPHY 

 
[1] C. Ailman, M. Edkins, K. Mitchem, T. Eliopoulos, and J. Guillot, “The 

Next Wave of ESG Integration: Lessons from Institutional Investors,” 

Journal of Applied Corporate Finance, vol. 29, no. 2, pp. 32–43, Jun. 

2017, doi: 10.1111/jacf.12231.  
[2] R. G. Eccles and T. Youmans, “Implied Materiality and Material 

Disclosures of Credit Ratings,” SSRN Electronic Journal, 2015, doi: 

10.2139/ssrn.2592630. 
[3] M. Aydoğmuş, G. Gülay, and K. Ergun, “Impact of ESG performance 

on firm value and profitability,” Borsa Istanbul Review, vol. 22, pp. 

S119–S127, Dec. 2022, doi: 10.1016/j.bir.2022.11.006. 
[4] S. Aich, A. Thakur, D. Nanda, S. Tripathy, and H.-C. Kim, “Factors 

Affecting ESG towards Impact on Investment: A Structural 

Approach,” Sustainability, vol. 13, no. 19, p. 10868, Sep. 2021, doi: 
10.3390/su131910868. 

[5] M. F. U. Moazzam, G. Rahman, S. Munawar, A. Tariq, Q. Safdar, and 

B.-G. Lee, “Trends of Rainfall Variability and Drought Monitoring 
Using Standardized Precipitation Index in a Scarcely Gauged Basin of 

Northern Pakistan,” Water (Basel), vol. 14, no. 7, p. 1132, Apr. 2022, 
doi: 10.3390/w14071132. 

[6] H. Chang and J. Franczyk, “Climate Change, Land‐Use Change, and 

Floods: Toward an Integrated Assessment,” Geogr Compass, vol. 2, 
no. 5, pp. 1549–1579, Sep. 2008, doi: 10.1111/j.1749-

8198.2008.00136.x. 

[7] I. Haigh, R. Nicholls, and N. Wells, “Rising sea levels in the English 
Channel 1900 to 2100,” Proceedings of the Institution of Civil 

Engineers - Maritime Engineering, vol. 164, no. 2, pp. 81–92, Jun. 

2011, doi: 10.1680/maen.2011.164.2.81. 
[8] M. A. Marfai and L. King, “Potential vulnerability implications of 

coastal inundation due to sea level rise for the coastal zone of 

Semarang city, Indonesia,” Environmental Geology, vol. 54, no. 6, pp. 
1235–1245, May 2008, doi: 10.1007/s00254-007-0906-4. 

[9] I. Zumente and J. Bistrova, “ESG Importance for Long-Term 

Shareholder Value Creation: Literature vs. Practice,” Journal of Open 
Innovation: Technology, Market, and Complexity, vol. 7, no. 2, p. 127, 

Jun. 2021, doi: 10.3390/joitmc7020127. 

[10] S. Aureli, S. Gigli, R. Medei, and E. Supino, “The value relevance of 
environmental, social, and governance disclosure: Evidence from 

Dow Jones Sustainability World Index listed companies,” Corp Soc 



               e-ISSN: 2548-6861  

JAIC Vol. 9, No. 3, June 2025:  810 – 818 

818 

Responsib Environ Manag, vol. 27, no. 1, pp. 43–52, Jan. 2020, doi: 

10.1002/csr.1772. 
[11] H.-M. Chen, T.-C. Kuo, and J.-L. Chen, “Impacts on the ESG and 

financial performances of companies in the manufacturing industry 

based on the climate change related risks,” J Clean Prod, vol. 380, p. 
134951, Dec. 2022, doi: 10.1016/j.jclepro.2022.134951. 

[12] E. Escrig-Olmedo, M. Á. Fernández-Izquierdo, I. Ferrero-Ferrero, J. 

M. Rivera-Lirio, and M. J. Muñoz-Torres, “Rating the Raters: 
Evaluating how ESG Rating Agencies Integrate Sustainability 

Principles,” Sustainability, vol. 11, no. 3, p. 915, Feb. 2019, doi: 

10.3390/su11030915. 
[13] J. P. Tiefenbacher, Environmental Management - Pollution, Habitat, 

Ecology, and Sustainability. IntechOpen, 2022. doi: 

10.5772/intechopen.94788. 
[14] M. Saviano, G. Russo, M. Farina Briamonte, and L. Di Nallo, “The 

challenges in integrating ESG factors into banks’ credit department: a 

knowledge management enhanced framework,” Journal of Knowledge 
Management, vol. 28, no. 8, pp. 2460–2481, Oct. 2024, doi: 

10.1108/JKM-11-2023-1042. 

[15] A. Kumari and T. Saharan, “Knowledge Management as a Catalyst to 
Sustainable Development in Banking Industry,” in 2020 International 

Conference on Computer Science, Engineering and Applications 

(ICCSEA), IEEE, Mar. 2020, pp. 1–6. doi: 
10.1109/ICCSEA49143.2020.9132880. 

[16] V. Raghupathi, J. Ren, and W. Raghupathi, “Identifying Corporate 

Sustainability Issues by Analyzing Shareholder Resolutions: A 
Machine-Learning Text Analytics Approach,” Sustainability, vol. 12, 

no. 11, p. 4753, Jun. 2020, doi: 10.3390/su12114753. 

[17] G. Sariyer and D. Taşkın, “Clustering of firms based on 
environmental, social, and governance ratings: Evidence from BIST 

sustainability index,” Borsa Istanbul Review, vol. 22, pp. S180–S188, 

Dec. 2022, doi: 10.1016/j.bir.2022.10.009. 
[18] C. Guo and Y. Wang, “Market orientation, distributor relationship, and 

return on assets,” Asia Pacific Journal of Marketing and Logistics, vol. 

28, no. 1, pp. 107–123, Jan. 2016, doi: 10.1108/APJML-01-2015-
0014. 

[19] S. Saksonova, “The Role of Net Interest Margin in Improving Banks’ 

Asset Structure and Assessing the Stability and Efficiency of their 
Operations,” Procedia Soc Behav Sci, vol. 150, pp. 132–141, Sep. 

2014, doi: 10.1016/j.sbspro.2014.09.017. 
[20] V. Raghupathi, J. Ren, and W. Raghupathi, “Identifying Corporate 

Sustainability Issues by Analyzing Shareholder Resolutions: A 

Machine-Learning Text Analytics Approach,” Sustainability, vol. 12, 

no. 11, p. 4753, Jun. 2020, doi: 10.3390/su12114753. 
[21] X. Zhang and S. Zhou, “WOA-DBSCAN: Application of Whale 

Optimization Algorithm in DBSCAN Parameter Adaption,” IEEE 

Access, vol. 11, pp. 91861–91878, 2023, doi: 
10.1109/access.2023.3307412. 

[22] Rasool, Saad. (2024). Anomaly Detection using Clustering (K-Means 
with DBSCAN) and SMO. Journal of Computing & Biomedical 

Informatics. 07.  

[23] B. J. J. Kremers, J. Citrin, A. Ho, and K. L. van de Plassche, “Two‐
step clustering for data reduction combining DBSCAN and k‐means 

clustering,” Contributions to Plasma Physics, vol. 63, no. 5–6, May 

2023, doi: 10.1002/ctpp.202200177. 
[24] M. Li, X. Bi, L. Wang, and X. Han, “A method of two-stage clustering 

learning based on improved DBSCAN and density peak algorithm,” 

Computer Communications, vol. 167, pp. 75–84, Feb. 2021, doi: 
10.1016/j.comcom.2020.12.019. 

[25] I. Zumente and N. Lāce, “ESG Rating—Necessity for the Investor or 

the Company?,” Sustainability, vol. 13, no. 16, p. 8940, Aug. 2021, 
doi: 10.3390/su13168940. 

[26] C. D. Ditlev-Simonsen, A Guide to Sustainable Corporate 

Responsibility. Cham: Springer International Publishing, 2022. doi: 
10.1007/978-3-030-88203-7. 

[27] R. Singh, C. P. Gupta, and P. Chaudary, “Defining Return on Assets 

(ROA) in Empirical Corporate Finance Research: A Critical Review,” 
Empirical Economics Letters, pp. 24–36. 

[28] K. P. Sinaga and M.-S. Yang, “Unsupervised K-Means Clustering 

Algorithm,” IEEE Access, vol. 8, pp. 80716–80727, 2020, doi: 
10.1109/ACCESS.2020.2988796. 

[29] G. James, D. Witten, T. Hastie, and R. Tibshirani, An Introduction to 

Statistical Learning. New York, NY: Springer US, 2021. doi: 
10.1007/978-1-0716-1418-1. 

[30] D. Deng, “DBSCAN Clustering Algorithm Based on Density,” in 

2020 7th International Forum on Electrical Engineering and 
Automation (IFEEA), IEEE, Sep. 2020, pp. 949–953. doi: 

10.1109/IFEEA51475.2020.00199. 

[31] M.-E. K. Agoraki and G. P. Kouretas, “The determinants of net interest 
margin during transition,” Review of Quantitative Finance and 

Accounting, vol. 53, no. 4, pp. 1005–1029, Nov. 2019, doi: 

10.1007/s11156-018-0773-y. 
[32] I. Zeroual and A. Lakhouaja, “Data science in light of natural language 

processing: An overview,” Procedia Comput Sci, vol. 127, pp. 82–91, 

2018, doi: 10.1016/j.procs.2018.01.101. 
[33] B. B. Huang, J. Huang, and K. N. Swong, “Natural Language 

Processing in Spine Surgery: A Systematic Review of Applications, 

Bias, and Reporting Transparency,” World Neurosurg, vol. 167, pp. 
156-164.e6, Nov. 2022, doi: 10.1016/j.wneu.2022.08.109. 

[34] Dr. B. Zohuri and Dr. S. Zadeh, Artificial Intelligence Driven By 

Machine Learning And Deep Learning. Nova Science Publishers, 
2020. doi: 10.52305/LFWK9582. 

[35] A. Larasati, R. Maren, and R. Wulandari, “Utilizing Elbow Method 

for Text Clustering Optimization in Analyzing Social Media 
Marketing Content of Indonesian e-Commerce,” Jurnal Teknik 

Industri, vol. 23, no. 2, pp. 111–120, Dec. 2021, doi: 

10.9744/jti.23.2.111-120. 
[36] M. Khanbhai et al., “Using natural language processing to understand, 

facilitate and maintain continuity in patient experience across 

transitions of care,” Int J Med Inform, vol. 157, p. 104642, Jan. 2022, 
doi: 10.1016/j.ijmedinf.2021.104642. 

[37] M. Liang and T. Niu, “Research on Text Classification Techniques 

Based on Improved TF-IDF Algorithm and LSTM Inputs,” Procedia 
Computer Science, vol. 208, pp. 460–470, 2022, doi: 

10.1016/j.procs.2022.10.064. 

[38] H. Wu and N. Yuan, “An Improved TF-IDF algorithm based on word 
frequency distribution information and category distribution 

information,” Proceedings of the 3rd International Conference on 

Intelligent Information Processing. ACM, pp. 211–215, May 19, 2018. 
doi: 10.1145/3232116.3232152 

[39] J. Zhou, Z. Ye, S. Zhang, Z. Geng, N. Han, and T. Yang, “Investigating 

response behavior through TF-IDF and Word2vec text analysis: A 
case study of PISA 2012 problem-solving process data,” Heliyon, vol. 

10, no. 16, p. e35945, Aug. 2024, doi: 10.1016/j.heliyon.2024.e35945. 
[40] H. Belyadi and A. Haghighat, “Unsupervised machine learning: 

clustering algorithms,” Machine Learning Guide for Oil and Gas 

Using Python. Elsevier, pp. 125–168, 2021. doi: 10.1016/b978-0-12-
821929-4.00002-0. 

[41] A. Subasi, “Clustering examples,” Practical Machine Learning for 

Data Analysis Using Python. Elsevier, pp. 465–511, 2020. doi: 
10.1016/b978-0-12-821379-7.00007-2. 

[42] W. Prihandini, “ESG Disclosure in The Sustainability Reports of 

Indonesia Bank 2022,” International Journal of Economics Business 
and Accounting Research, vol. 8, no. 4. 

[43] U. Gartia, A. K. Panda, A. Hegde, and S. Nanda, “Environmental, 

social and governance aspects and financial performance: A symbiotic 
relationship in Indian manufacturing,” Cleaner Production Letters, 

vol. 7, p. 100076, Dec. 2024, doi: 10.1016/j.clpl.2024.100076. 

[44] E. Menicucci and G. Paolucci, “ESG dimensions and bank 
performance: an empirical investigation in Italy,” CG, vol. 23, no. 3, 

pp. 563–586, Oct. 2022, doi: 10.1108/cg-03-2022-0094. 

[45] O. M. Bătae, V. D. Dragomir, and L. Feleagă, “The relationship 
between environmental, social, and financial performance in the 

banking sector: A European study,” Journal of Cleaner Production, 

vol. 290, p. 125791, Mar. 2021, doi: 10.1016/j.jclepro.2021.125791. 
 

 


