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As a financial institution that is very vulnerable to negative issues, Bali 

Governor Regulation No 44/2017, which regulates the management of an LPD 

(Village Credit Institution) directs that LPDs be managed carefully. 

Performance indicators that must be considered are the level of health and risk 

rating of the LPD, which are determined by some factors/components related 

to the financial condition and procedures for managing the LPD. The 

procedure for determining it is clear, but requires careful calculations and 

seems difficult for those who do not understand it. Knowledge of the level of 

health and risk rating will make it easier to find alternative solutions when the 

LPD has problems. Building a health level and risk rating monitoring system 

is a solution. The system is built using the Waterfall method with an object-

oriented system approach. This system will greatly assist the manager and the 

supervisory team to maintain good LPD performance, and can quickly 

anticipate situations that cause the LPD's performance to decline, which is 

shown from the factors/components of the health level monitoring results and 

risk ratings in this system. 
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1   Introduction 
 

Balinese people are people who depend on the world of tourism. The prolonged COVID-19 pandemic that has not 

shown any signs of ending will have a profound impact on people's lives in general. The economic capacity and 

purchasing power of the people have decreased drastically, which has an impact on the decline or loss of their ability 

to fulfil their obligations, especially in paying credit, so that they have the potential to become bad loans (Wijaya et 

al., 2020). People began to withdraw their savings or deposits. This situation is of course also worrying because it can 

disrupt the economy of a country. In this case, the government has an important role in maintaining the health of a 

financial institution (Stella & Puspitasari, 2020). 

Every traditional village in Bali generally has a business entity in the form of a financial institution called the 

Village Credit Institution (LPD), with the operating area limited to the area of the traditional village concerned (Seibel, 

2013). The main activity of the LPD is to collect funds from indigenous village communities through various types of 

savings products and channel them back to the community through credit disbursement. The management of this LPD 

is regulated based on Bali Governor Regulation No 44/2017 and the customary rules that apply in the traditional village. 

Traditional village heads are directly involved in determining LPD operational policies, by including social norms and 

customary sanctions (Arsyad, 2006; Kosasih & Hendrawan, 2016). The traditional village, as the owner of this 

financial institution, is entitled to a portion of the profits obtained by the LPD, which is then used as village 

development funds (Misra, 2008). In terms of regulation, financial indicators and coverage, LPD shows very good and 

promising things (Arsyad, 2005). 

Behind the good and promising performance, it turns out that this LPD is very vulnerable to negative news that 

befalls financial institutions. The decline in the economic capacity of the community was also felt by financial 

institutions, such as banks, cooperatives, LPDs and others, especially institutions that provide credit services to their 

customers or customers (Astuti & Simarmata, 2020). Recently, there have been reports that some financial institutions, 

including LPDs, are experiencing liquidity difficulties, due to the huge public interest in withdrawing their savings, 

while on the other hand, many people are unable to pay their debts to repay their loans. Mistakes in addressing this 

situation can of course have an impact on the survival of the LPD itself. The news of the collapse of an LPD in another 

village caused unrest in some other village communities. There is fear and worry that the LPDs in their village will 

suffer the same fate. This of course greatly affects the level of public confidence in the LPD itself (Bize et al., 2007; 

Cohen et al., 2000). 

Another factor that is no less important for LPD managers/supervisors to maintain public trust in their LPDs is the 

extent to which the LPD's ability to benefit. Getting a profit, especially with a sizeable value at a difficult time like 

today, is an extraordinary achievement. The community will increasingly trust the financial institutions belonging to 

their village and will prevent unwanted things from happening. Unfortunately, many parties focus too much on the 

magnitude of the benefits to assess the success of an LPD and ignore other factors that can be used as indicators of 

performance assessment, namely the level of health and risk rating of an LPD. 

The soundness of a financial institution indicates the institution's ability to carry out its activities formally, fulfil 

all its responsibilities and comply with banking regulations (Christian et al., 2017; Gunawan & Arvianda, 2019).  This 

level of soundness also reflects the financial position of the institution (Rauf, 2016; Lisa & Hermanto, 2021). Therefore, 

a periodic analysis must be carried out to anticipate possible vulnerabilities (Sahota & Dhiman, 2017). Various methods 

such as the CAMEL method, RGEC, fuzzy zero-order Takagi-Sugeno-Kang (TSK) and Risk Based Bank Rating can 

be applied to measure the level of health, taking into account different factors and conditions. The factors used include 

the determinants of profit growth rates, corporate governance, income, capital, management, the level of total assets, 

loans and trading assets of these financial institutions (Abadi, 2016; Akhyar et al., 2018; Candara & Jayanto, 2017; 

Morgan, 2002). 

Knowing the soundness of financial institutions is in the interest of many parties, especially Bank Indonesia as the 

supervisory authority (Devianto & Dwiasnati, 2018). A good level of soundness in financial institutions will certainly 

increase public confidence, which in turn will support overall economic growth (Esomar et al., 2020; Octafilia & 

Wijaya, 2020). In the recent crisis, the implementation of good governance is important to prevent failure and 

fraudulent practices (Zainuddin & Djaelani, 2018). Institutionally, the determination of the LPD's health level has been 

determined using the CAMEL method. The CAMEL approach can be used to evaluate the performance and financial 

health of banks (Bansal & Mohanty, 2013; Majumder et al., 2017; Varghese, 2016), the level of bank profitability 

(Bustamam, 2017), examine the impact of the independent variables of the CAMEL model which include capital 

adequacy, asset quality, management, income, and liquidity on bank performance (Liu & Pariyaprasert, 2014; Tripathi 
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et al., 2014), to investigate the financial performance of public and private sector banks (Khan, 2018), to compare the 

performance of a bank before and after the implementation of a policy (Anwar, 2016), to find the relative weights that 

are important in all factors in CAMEL and to inform the best ratio to always be adopted by bank regulators in evaluating 

bank efficiency (Dzeawuni, 2008), identifying the determinants of performance exposed by bank financial ratios 

(Suvita & Xiaofeng, 2012), assessing the level of satisfaction and customer perceptions of bank services (Desta, 2016) 

and the level of efficiency of a bank's management (Hosen & Muhari, 2013). In addition to health issues, the risk level 

factor is an important thing to know in the economic crisis due to the recent COVID-19 pandemic (Susanti et al., 2021). 

For LPD officers, it is important to carry out supervision, caution and anticipation in the operational management of 

the LPD. To assist LPD in monitoring the level of health and risk rating, this monitoring system was developed 

(Guerrero et al., 2013; Broadbent & Laughlin, 2009). 

 

 

2   Materials and Methods 
 

Management procedures, policies and performance measurements of an LPD are regulated in full and in detail in Bali 

Governor Regulation No. 44/2017. This regulation is then used as a reference in setting policies for the management 

of an LPD. 

 

2.1 Determination of LPD Health Level 

 

LPD health level is assessed by a qualitative approach on 5 (five) factors that influence the condition and development 

of LPD as a financial institution, namely: capital, productive asset quality, management, earnings or profitability and 

liquidity. These factors have several components that are given a weighting determinant of LPD health as presented in 

Table 1. 

 

Table 1 

Factors, components and weights that determine LPD health level 

 

Factors Components Weights  

Capital Capital Adequacy 

Ratio (CAR) 

Percentage comparison between LPD Capital 

and risk-weighted assets (RWA) 

25% 

Productive Assets Earning Asset 

Quality (EAQ) 

Percentage comparison between earning assets 

classified as total earning assets.  

25% 

Doubtful Loan 

Reserve (DLR) 

Percentage of comparison between the DLR 

formed and the DLR that must be established. 

10% 

Management Consists of 25 management questions and each question are rated 

between 0 to 4. 

10% 

Earning / 

Profitability 

ROA Percentage comparison between profit to total 

assets 

10% 

The ratio of 

Operating Expenses 

and Operating 

Income 

Percentage comparison between cost to 

revenue 

10% 

Liquidity Liquid assets ratio Percentage comparison between liquid assets 

and current liabilities 

5% 

LFR Percentage comparison between loans given to 

funds received 

5% 

Total  100% 

 

a. Valuation of Capital 

Intended to assess LPD capital adequacy, namely the percentage comparison between LPD capital and risk-

weighted assets (RWA), or presented in the form of a formula: 
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Capital Adequacy Ratio (CAR) =  
LPD Capital

Risk Weighted Assets (RWA)
 𝑥 100% 

 

b. Appraisal of Earning Assets 

It consists of 2 (two) components assessed, namely the Earning Assets Quality (EAQ) ratio and the Doubtful Loans 

Reserve (DLR) ratio. 

 

(1) Earning Asset Quality (EAQ) Ratio; Intended to assess the quality of earning assets, namely the percentage 

comparison between earning assets classified to total earning assets or presented in the following formula: 

 

EAQ 𝑅𝑎𝑡𝑖𝑜 =  
Earning assets classified

Productive asset
 x 100% 

 

(2) Loan Reserve Doubtful (LRD) Ratio; It is intended to assess the adequacy of the provision of LRD, namely the 

percentage comparison between the LRD established and the LRD that must be established, or presented in the 

following formula: 

LRD Ratio =  
LRD established

LRD that must be established
 x 100% 

 

c. Management Assessment 

LPD management assessment is based on questions or statements related to general management and risk 

management. The general management assessment focuses on components such as: (a) strategy/target; (b) 

organizational structure; (c) systems and (d) leadership. Risk management assessment is focused on components 

such as; (a) liquidity risk; (b) credit risk; (c) operational risk; (d) legal risk and (e) owner risk. The assessment is 

carried out by filling in each question/statement with a value between 0 to 4 with the following criteria: (0) = not 

at all/does not want to be fulfilled; (1) not yet but there are plans to fulfil; (2) already fulfilled, mostly lacking; (3) 

has been fulfilled, but some are lacking; (4) has been fulfilled, complete. 

 

d. Assessment of Earnings / Profitability 

Consists of 2 (two) components, namely the ratio of return on assets (ROA) and the ratio of cost-effectiveness to 

income (ratio of operating expenses and operating income). 

(1) Return on Asset (ROA); Intended to assess the ability of LPD to generate profits against the average assets 

owned or presented in the formula: 

 

ROA =  
Current year profit

Average Asset
 x 100% 

 

(2) The ratio of Operating Expenses and Operating Income (OEOI); is intended to assess LPD spending savings, 

namely the percentage comparison between operational costs and LPD operating income or presented in the 

formula: 

 

OEOI Ratio =  
Operating costs

Operating Income
 x 100% 

 

e. Assessment of Liquidity 

Consists of 2 (two) components, namely the ratio of liquid assets and the ratio of loans to funds received (LFR). 

(1) Liquid assets ratio; intended to assess the ability of LPD to meet current liabilities, namely the percentage ratio 

between liquid assets and current liabilities or with the following formula: 
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Liquid assets ratio =  
Cash +  Interbank Assets

Current Liabilities
 x 100% 

 

(2) LFR; is intended to assess the ratio of loans granted to funds received, calculated by the formula: 

 

LFR =  
Loans granted

Funds received
 x 100% 

The health value is used as a determinant of LPD health criteria. LPD health criteria are set with values as shown in 

Table 2. 

 

Table 2 

LPD health criteria 

 

Total health score Criteria 

81 – 100 Healthy 

66 – <81 Healthy enough 

51 – <66 Unhealthy 

0  – <51 Not healthy 

 

 

2.2 LPD Risk Rating Assessment 

 

The risk rating assessment is carried out by determining the amount of the penalty value for the risk factor set from 

100 to 500. The assessment of factors and components is carried out with a weighted value set from 0 to 100. The 

results of the assessment based on the weight and value of the penalty can be added if there are violations whose 

sanctions are associated with the provisions of the LPD risk warning. The qualification results of the components are 

further assessed by taking into account information and other aspects that materially affect the condition and 

development of each factor. Based on the assessment, five LPD risk ratings are set as shown in Table 3. 

 

Table 3 

LPD Risk Rating, Predicate and Penalties 

 

Risk Rating Predicate Penalties 

1 Very low 100 

2 Low 200 

3 Moderate 300 

4 High 400 

5 Very high 500 

 

The LPD penalty value is based on the average penalty value, which is obtained from the sum of the total values 

divided by the number of calculated risk factors, as presented in Table 4. 

 

a. Credit Risk Factor 

Determination of credit risk factors is based on the Earning Asset Quality (EAQ) component based on 2 ratios, 

namely: 

(1) Earning asset quality ratio is a comparison between earning assets classified as earning assets. 

 

EAQ 𝑅𝑎𝑡𝑖𝑜 =  
Earning assets classified

Productive asset
 x 100% 

 

(2) The ratio of allowance for possible losses on earning assets is the ratio between the allowance for doubtful 

accounts established by the LPD to the reserve for doubtful accounts that must be established by the LPD. 
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LRD Ratio =  
LRD established

LRD that must be established
 x 100% 

 

b. Liquidity Risk Factors 

Determination of liquidity risk factors is based on 2 (two) ratios, namely: 

(1) The ratio of Basic Surplus to liabilities can be paid immediately; the Basic surplus is the difference between 

liquid assets that can be used and liabilities that can be paid immediately in the next week. If the liquid assets 

are greater than the liabilities that can be paid immediately, it will be an excess difference (positive) and a 

less difference (negative). 

(2) Liquidity Index Ratio; Liquidity index is a number that shows the ratio between the number of multiplication 

of liabilities with their respective weights to the amount of multiplication of assets with their respective 

weights. 

Table 4 

Risk factors, components, weights and penalties 

 

Risk Factors Components Weights 
Penalties 

1 2 3 4 5 

1. Credit 40% 100 200 300 400 500 
 a. Ratio of classified assets to 

earning assets 

20% 50 100 150 200 250 

 b. The ratio of allowance for 

possible losses on earning 

assets to earning assets that 

must be established. 

20% 50 100 150 200 250 

2. Liquidity 24% 60 120 180 240 300 
 a.  Basic Surplus 12% 30 60 90 120 150 
 b.  Liquidity Index 12% 30 60 90 120 150 
3. Operational 6% 15 30 45 60 75 
 a. Effectiveness 1% 2.5 5 7.5 10 12.5 
 b.  Efficiency 1% 2.5 5 7.5 10 12.5 
 c.  Economical 1% 2.5 5 7.5 10 12.5 
 d.  Fluent 1% 2.5 5 7.5 10 12.5 
 e.  Safe 1% 2.5 5 7.5 10 12.5 
 f.  Orderly 1% 2.5 5 7.5 10 12.5 
4. Capital The capital-to-asset ratio is risk 

weighted. 

30% 75 150 225 300 375 

Total 100% 250 500 750 1,000 1,250 
Average Penalty Risk 62.5 125 187.5 250 312.5 

 

c. Operational Risk Factors 
Determined based on 6 (six) LPD operational performance ratios: 

(1) Effectiveness ratio, based on the LPD's credit score achievement. 

(2) The efficiency ratio is based on the ratio between operating costs and operating income at the end of the 

reporting month. 

(3) The economical ratio is calculated based on the ratio between total assets to the number of human resources. 

This ratio is compared at the end of each month/period and from this comparison, the progress is calculated 

with the average for the last quarter/period. 

(4) The fluent ratio is measured from the average length of loan disbursement after documents are received in 

full. 
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(5) The safe ratio is measured by the number of events that harm the LPD due to manipulation, corruption, 

collusion, nepotism and calamities in the last year. (Taken from last year's data). 

(6) Orderly ratio, measured by the number of violations of the applicable provisions within a year. (from the 

results of the last inspection). 

d. Capital Risk Factor 

The capital risk factor is the risk due to insufficient capital as the main source of financing for LPD operational 

activities so it is not sufficient to cover all business risks faced. A capital risk factor is assessed from the ratio of 

minimum capital adequacy (RMCA) which is the ratio between capital to risk-weighted productive assets (RWA) 

expressed in percent. Calculated by the formula : 

 

RMCA =  
Capital

Earning assets are risk − weighted
 x 100% 

2.3 Methodology 

 

The development of this system is carried out with a structured approach with the Waterfall development method 

(Pressman, 2005), which is a system development method that divides work activities into a gradual and continuous 

process with each other. The approach used is an object-oriented system approach with modelling using UML (Unified 

Modeling Language)  (Larman, 2005; Booch et al., 2004), with the MS programming language. Visual Basic.Net 

version 2012 and MySQL as the database. 

 

 

3   Results and Discussions 
 

Referring to the analysis of system requirements and the provisions and rules for determining the health level and risk 

rating of an LPD as regulated in Bali Governor Regulation No. 44 of 2017, the system requirements can be presented 

in a use case diagram, as shown in Figure 1. The system will be operated by users, who are divided into 2 (two) groups, 

namely ordinary users and appraisers. Ordinary users only serve as input data needed by the system, namely related to 

financial data and management data (Burke et al., 2011; Legg & Nagy, 2006). The users of the assessment are the 

managers and supervisors of the LPD, in addition to inputting data, they can also conduct an assessment of the health 

level and risk rating of the LPD. 

 

 
Figure 1. Use a case diagram of the system 

Input data

User

Assesor

Supervisor Manager

Health level

Financial

statements

Management 

statement

<<extend>>

<<extend>>

Risk rating

Monitoring

<<extend>>

<<extend>>
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Referring to the needs of this system, then a system design is developed which is outlined in a Design Class Diagram 

(DCD) and Sequence Diagram (SD), as shown in Figures 2 and 3. The DCD describes the components that will form 

the system to be built. This component consists of 9 (nine) classes that interact with each other. Each class has an 

identity and can have data and procedures related to the needs of data processing and the processes that can be carried 

out. The sequence of interactions between these components is presented in SD. 

 

 
Figure 2. Design class diagram of the system 

 

 
 

Figure 3. Sequence diagram of the system 

 

The system to be built has an interface represented by the frmMainMenu class. This interface will serve as the main 

menu of the system when the system is operated. Those who have the right to operate this system are users who are 

described as the User class. When a user wants to operate the system, he must first login via the Main Menu, which is 

done by selecting the Login menu and will be handled by the form login class (Mahatama & Wardana, 2021). By 

filling in the username and password, and when successful, the system will display a menu of options according to the 

category of the user. In addition to the Monitoring menu which is specifically intended for assessor users, all menus 

will be available for selection (Treacy & Carey, 2000; Boneet al., 2013). 

Each user can register a new user according to the category/level they have or those below. If necessary, to maintain 

his security, a user can also make changes to the previously registered password. This can be done via the Change 

Password menu, which is handled by the frmChangePW class. 

User Assesor frmMainMenu frmLogin

login() activate()

[True]

data()

frmData

datafinancialSt()

frmInputData

data() create()

delete()

save()

close()

monitoring()

frmHealthLevel

healthLevel()

managementSt()

frmRiskRatingfrmChangePW

riskRating()

changePW() activate()
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All users can input and change data owned by the system. This can be done through the Data menu, and the user 

will be given the option to handle the type of data held by the system. This will be handled by the frmInputData class, 

and users will be able to manage financial data in the form of Balance Sheets and Profit and Loss, as well as 

management-related data. This overall availability of data will be used to monitor the health level and risk rating of 

the LPD. 

The user of the assessment consisting of the Manager and the LPD Supervisory Team can monitor the health level 

and risk rating of the LPD through the Monitoring menu. The system will display the choice of whether to check the 

health level or LPD risk rating. Each of these options will be handled by the frmHealthLevel and frmRiskRating 

classes. 

The determination of the health level of the LPD is based on several calculations, following the components and 

provisions that have been regulated in Governor Regulation No. 44 of 2017, as previously explained. To obtain a more 

detailed picture, each calculation result for each component is displayed, and then compared with the standards that 

apply to each component. Furthermore, the overall score is accumulated according to the specified weight and then 

compared with the applicable provisions, to obtain the LPD health level criteria following the existing data. An 

example of the display of LPD health level determination results can be seen in Figure 4. 

 

 
Figure 4. LPD health level output display 

 

Like the LPD's health level, the risk rating is also determined by several factors/components regulated in the Governor's 

Regulation No. 44 of 2017. There are 4 (four) risk components, some of which are determined by several ratios, which 

have different weights. Each ratio has its standards and risk criteria, which will affect the amount of penalty given. The 

total amount of this penalty will determine the LPD risk rating in general (Perez at al., 2011; Giné, 2011). To obtain 

more complete details about the risk rating, each risk component is also shown. This will help the manager/supervisor 

to make improvements if the results of the risk rating are not as desired. An example of the results of LPD risk ranking 

based on available data can be seen in Figure 5. 
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Figure 5. LPD risk rating output display 

 

4   Conclusion 
 

As a component of determining the performance of an LPD, the level of health and risk rating should be maintained. 

This LPD health level monitoring system and risk rating system will be able to provide information related to the LPD 

health level and risk rating in general and in good detail, according to the components that determine it. This will be 

useful in selecting and determining anticipatory steps if something unexpected happens. The existence of this system 

can of course increase the vigilance of LPD managers and supervisors in maintaining the level of prudence in carrying 

out LPD operations. 
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