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 Abstract−The Non-Cash Food Assistance (BPNT) program is one of 

the government's social assistance initiatives that seeks to enhance 

community well-being. However, issues like unconfirmed data 

frequently arise throughout the proposal process for potential 

beneficiaries, leading to incorrect targeting in the distribution of aid. 

In order to more precisely identify BPNT users in Tinelo Village, 

Telaga Biru Sub-district, this study intends to develop a web-based 

decision support system. This study employs the Research and 

Development (R&D) methodology, which starts with gathering data 

via interviews and observation. The Unified Modelling Language 

(UML) technique was utilized for system analysis, and PHP and 

HTML were used for application development, with MySQL serving 

as the database.The Weighted Aggregated Sum Product Assessment 

(WASPAS) approach is used by the system to make decisions. 

Systems are tested using both blackbox and whitebox techniques. The 

whitebox test results on the input value flowchart show Region (R) = 

2, Independent Path = 2, and Cyclomatic Complexity (CC) = 2. 

Meanwhile, the blackbox test results show that all system functions 

run according to a predetermined scenario. Thus, this system is proven 

to be able to increase effectiveness, efficiency, and target accuracy in 

the aid distribution process. 
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1. INTRODUCTION 

In the era of digital transformation, the application of information technology in 

public governance has become increasingly essential. One of the most critical areas 

requiring efficiency and transparency is the distribution of social assistance, particularly 

the Non-Cash Food Assistance (Bantuan Pangan Non Tunai or BPNT) program. This 

program aims to reduce the financial burden of low-income households by providing 

targeted food support. In line with Presidential Regulation No. 63 of 2017, social 

assistance is mandated to be distributed in non-cash form to enhance transparency, 

accountability, and minimize the risk of fund misappropriation [1]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Tinelo Village, located in Telaga Biru Sub-district, is one of the areas allocated 

to receive BPNT. The majority of residents in this village are classified as low-income 

families, many of whom qualify as Beneficiary Families (Keluarga Penerima Manfaat or 

KPM). However, the recipient selection process is still conducted manually. This 

approach is time-consuming and susceptible to data inaccuracies, subjective bias, and 

potential social conflicts. 

As noted in recent studies, social assistance programs often rely on outdated or 

manually processed data, which obstructs the accurate identification of eligible recipients 

[2]. The main challenge lies in the inefficiency and unreliability of data processing, 

especially when local officials must evaluate multiple alternatives across several criteria. 

Consequently, there is a growing need for a decision-making solution that is both 

objective and technology-driven. 

A Decision Support System (DSS) offers a promising solution. DSS is a 

computer-based tool designed to assist decision-makers in solving semi-structured or 

unstructured problems. Within the context of BPNT, DSS can be used to facilitate the 

selection process based on clearly defined eligibility criteria, thereby minimizing 

subjective judgment. 

This study adopts the Weighted Aggregated Sum Product Assessment 

(WASPAS) method as the primary algorithm for the DSS. WASPAS is a multi-criteria 

decision-making (MCDM) method that combines the strengths of the Weighted Sum 

Model (WSM) and the Weighted Product Model (WPM). Compared to methods such as 

Simple Additive Weighting (SAW) and the Technique for Order Preference by 

Similarity to Ideal Solution (TOPSIS), WASPAS produces more stable and consistent 

ranking results and is more sensitive to changes in criteria weights [3]. Its integration 

into DSS allows for faster processing of large datasets and supports more accurate 

decision-making [4]. Furthermore, WASPAS has demonstrated the ability to reduce 

subjectivity and bias in performance evaluations, as evidenced in recent applications 

within transportation systems [5]. 

Prior research has shown the potential of MCDM methods for beneficiary 

selection in social assistance programs. Yulianti and Farina applied the SAW method in 

BPNT selection but found it less sensitive to weight adjustments [6]. Sulasmini and Arta 

used TOPSIS with positive results, though the method requires more complex 

calculations [7]. Hence, this research aims to design and implement a WASPAS-based 

DSS that improves both the accuracy and efficiency of BPNT recipient selection. 

The developed system is expected to enhance transparency, accountability, and 

fairness in the selection process and may serve as a prototype for implementation in other 

regions with similar challenges. 
 

2. METHOD (12 PT) 

2.1 Research Approach 

This study adopts the Research and Development (R&D) methodology, which involves the 

following key stages: 

1. Data Collection: 

Primary data were gathered through interviews with village officials and field 

observations to identify the selection criteria for BPNT recipients. These criteria included 

household income, number of dependents, housing conditions, and employment status. 

Secondary data were obtained from official village documents related to previous BPNT 

recipients. 
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2. System Analysis: 

A requirements analysis was conducted to understand the existing selection process and 

design a suitable technological solution. Unified Modeling Language (UML) diagrams 

were used to visualize the system's functional requirements, including: 

o Use Case Diagram: Depicts system actors (admin and beneficiary candidates) and 

core system functionalities. 

o Activity Diagram: Illustrates the workflow from data input to the recommendation 

output. 

o Sequence Diagram: Shows the interactions among system components. 

3. System Design: 

The system was designed as a web-based application using the following technologies: 

o Programming Language: PHP for backend and HTML/CSS for frontend. 

o Database: MySQL was utilized to store criteria information and recipient 

alternatives. 

o Framework: Laravel was employed to accelerate development and maintain a 

modular code structure. 

4. Implementation of the WASPAS Method: 

o Decision Matrix Construction: A matrix was created with recipients as rows and 

selection criteria as columns. 

o Normalization of Criteria Values: Criteria were normalized using the following 

formulas: 

▪ For benefit criteria: 
𝑋𝑖𝑗= 𝑥𝑖𝑗 

 𝑚𝑎𝑥𝑖 𝑥𝑖𝑗𝑖 

▪ For cost criteria: 

𝑋𝑖𝑗= 
𝑚𝑖𝑛𝑖 𝑥𝑖𝑗 

 𝑥𝑗𝑖 

▪ Preference Score Calculation (Qi): 

𝑄1 = 0,5 ∑𝑛  𝑥𝑖𝑗 𝑤𝑗 + 0,5∏𝑛   (𝑥𝑖𝑗) 𝑤𝑗 

The optimal recipient is the alternative with the highest Qii value. 

B. Case Study: WASPAS Application in Sudirejo-I Village 

The application of the WASPAS method was demonstrated using five evaluation criteria 

and five alternatives (potential recipients). Table I presents the criteria and corresponding 

weights: 

 

Table 1. Criteria 

Criteria Description Weight 

C1 Employment 20% 

C2 Income 20% 

C3 Housing Ownership 20% 

C4 Number of Dependents 20% 

C5 Personal Assets 20% 

 

 

 

Table 2. Alternatives 
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Alternative C1 C2 C3 C4 C5 

A1 (Phahrul Rozi) Civil Servant >3,000,000 Owned 3 43,000,000 

A2 (M. Ali Banun) Pedicab Driver <1,500,000 Rented 4 5,000,000 

A3 (Edi Sanjaya) Private Employee 2,000,000 Rented 1 21,000,000 

A4 (Budi R) Online Ojek <1,500,000 Rented 3 10,000,000 

A5 (G. Marulitua) Merchant >2,000,000 Rented 2 23,000,000 

 

The weighting and scoring for each criterion (C1, C2, C3, C5) are detailed in Tables 3 

through 6.Q1=0.466448Q_1 = 0.466448 

 

Table 3. Employment Criteria Scoring 

Employment Type Score 

Pedicab Driver 3 

Online Ojek 2.5 

Merchant 2 

Private Employee 1.5 

Civil Servant 1 

 

Table 4. Income Criteria Scoring 

Income Range (IDR) Score 

0 – 1,500,000 5 

2,000,000 3 

>2,000,000 2 

 

Table 5. Home Ownership Scoring 

Ownership Type Score 

Living with others 5 

Rented 3 

Owned 2 

 

Table 6. Personal Asset Criteria 

 

 

 

 

 

 

 

The next step is to present the suitability ratings of each alternative, as shown in Table 8 

below: 

 

 

 

 

 

Asset Value Range Criterion Score 

Less than 10,000,000 5 

10,000,000 – 30,000,000 3 

More than 30,000,000 2 
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Tabel 7. Alternative Suitability Rating 

Alternative  C1  C2  C3  C4  C5 

 1 2 2 3 2 

A2 3 5 5 4 5 

A3 1,5 3 3 1 3 

A4 2,5 5 3 3 3 

A5 2 2 3 2 3 

Max/Min 3 5 5 1 2 

Weight 0,20 0,20 0,20 0,2 0,20 

 

After all the required data has been collected, the next step is to implement the Weighted 

Aggregated Sum Product Assessment (WASPAS) method to obtain optimal results in 

selecting aid recipients in Sudirejo-I Subdistrict. The following are the stages of 

implementing the WASPAS method: 

Establishing the decision matrix for the alternatives (Xij): 

 

 

 

 

 

 

Calculating the Normalized Matrix (Rij): 

 
R1.1 = 1/3= 

0.33 R1.2 = 

2/5 = 0,4 R1.3 

= 2/5 = 0,4 

R1.4 = 1/3 = 

0,33 R1.5 = 

2/2 = 1 

R2.1 = 3/3= 

1 R2.2 = 

5/5= 1 R2.3 

= 5/5= 1 

R2.4 = 1/4= 

0,25 R2.5 = 

2/5= 0,4 

R3.1 = 1,5/3 = 

0,5 R3.2 = 3/5 

= 0,6 R3.3 = 

3/5 = 0,6 R3.4 

= 1/1 = 1 

R3.5 = 2/3= 

0,67 

R4.1 = 

2,5/3=0,83 

R4.2 = 5/5= 1 

R4.3 = 3/5= 

0,6 R4.4 = 

1/3= 0,33 R4.5 

= 2/3= 0,67 

R5.1 = 2/3= 

0,67 R5.2 = 

2/5 = 0,4 R5.3 

= 3/5 = 0,6 

R5.4 = 1/2 = 

0,5 R5.5 = 2/3 

= 0,67 

 

The resulting normalized matrix is obtained as follows: 

 

0.33 0,4 0,4 0,33 1 

⎡  
1 1 1 0,25 0.4 

⎤ 

𝑅𝑖𝑗 = = 0.5 0,6 0,6 1 0,67 

⎢0.83 1 0,6 0,33 0,67⎥ 
[0.67 0,4 0,6 0,5 0,67] 

 

The next step is to calculate the QiQ_iQi values: 

 
Q1 = 

0,5[(0,33*0,20)+(0,4*0,20)+(0,4*0,20)+(0,33*0,20)+(1*0,20)]+0,5(0,330,20*0,40,20*0,40,20*0,330,20

*10,20) 

= 0,5(0,066+0,08+0,08+0,066+0,20) + 0,5(0,80*0,83*0,83*0,80*1) 

= 0,246+0,220448 

= 0,466448 

 

Q2 = 0,5[(1*0,20)+(1*0,20)+(1*0,20)+(0,25*0,20)+(0,4*0,20)] + 

0,5(10,20*10,20*10,20*0,250,20*0,40,20) 
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= 0,5(0,20+0,20+0,20+0,05+0,08) + 0,5(1*1*1*0,76*0,83) 

= 0,365+0,3154 

= 0,6804 

 

Q3 = 0,5[(0,5*0,20)+(0,6*0,20)+(0,6*0,20)+(1*0,20)+(0,67*0,20)]+ 

0,5(0,50,20*0,60,20*0,60,20*10,20*0,670,20) 

= 0,5(0,10+0,12+0,12+0,20+0,134) + 0,5(0,87*0,90*0,90*1*0,92) 

= 0,337+0,324162 

= 0,661162 

 

Q4 = 0,5[(0,83*0,20) + (1*0,20) + (0,6*0,20) + (0,33*0,20) + (0,67*0,20)] + 0,5 

(0,830,20*10,20*   0,60,20*0,330,20 *0,670,20) 

= 0,5(0,166+0,20+0,12+0,066+0,134) + 0,5(0,96*1*0,90*0,80*0,92) 

= 0,343+0,317952 

= 0,660952 

 

Q5 = 0,5[(0,67*0,20)+(0,4*0,20)+(0,6*0,20)+(0,5*0,20) + 

(0,67*0,20)]+0,5(0,670,20*0,40,20*0,60,20*0,50,20*  0,670,20) 

= 0,5(0,134+0,08+0,12+0,10+0,134) + 0,5(0,92*0,83*0,90*0,87*0,92) 

= 0,284+0,275033 

= 0,559033 

 

Based on the calculations above, the ranking results for each alternative using the WASPAS 

method are presented in the following table: 

 

Table 8. Alternative Ranking Results 
Alternative Qi Value Rank 

Pharul Rozi      (A1) 0,466448 5 

M. Ali Banun   (A2) 0,680400 1 

Edi Sanjaya      (A3) 0,661162 2 

Budi R              (A4) 0,660952 3 

G. Marulitua     (A5) 0,55900 4 

 

Based on the calculated preference values above, the aid recipient can be determined by 

examining the ranking results of each alternative. The top-ranked candidate is A2, 

representing M. Ali Banun 

 

3. RESULTS AND DISCUSSION 

3.1 Implementation and Testing Results 

3.1.1 System Implementation 

a. This system is designed as a web-based application with a main feature: an 

admin login for managing criteria data and candidate recipients. 

Figure 1. Login Page 
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b. A feature for inputting candidate recipient data based on the selection criteria. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Candidate Recipient Data Input Page 

 

c. A function to process candidate scores using the WASPAS method to determine the 

ranking results. 

 

 

 

 

 

 

 

 

 

 

Figure 3. Candidate Score Data Page 

 

d. Final score data page to display the recommended aid recipients. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Final Score Data Page 

 

3.1.2 System Testing 

The following are the steps of the problem-solving algorithm using the WASPAS 

method: 

Table 9. Criteria 

Code Criteria Weight 

C1 The individual does not have a shelter or permanent residence 12% 

C2 Head of household or caretaker is unemployed or has no fixed income 11% 

C3 Has experienced food insecurity or gone without eating in the past year 11% 
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Code Criteria Weight 

C4 Food expenses account for more than half of total household expenditure 11% 

C5 No spending on clothing in the past year 11% 

C6 Residence mostly has a dirt or plaster floor 11% 

C7 Residence mostly has bamboo, wire, or wooden walls 11% 

C8 No private toilet facilities 11% 

C9 
Electricity source is from a 450-watt PLN connection or not from 

electricity 
11% 

The next step is to determine the alternatives used: 

Table 10. Alternatives 

 

 

 

 

 

The following presents the weighting (wjw_jwj) of criteria from C1 to C9: 

 

Table 11. Criterion C1 – Type of Housing Ownership 

Housing Condition Score 

Does not own a place to live 3 

Rents a place to live 2 

Owns a place to live 1 

 

Table 12. Criterion C2 – Employment Status of the Head of Household 

Employment Status Score 

Unemployed 3 

Irregular employment 2 

Permanent employment 1 

 

Table 13. Criterion C3 – Food Insecurity Experience 

Condition Score 

Frequently worried about not having enough food 3 

Occasionally worried 2 

Never worried 1 

 

Table 14. Criterion C4 – Proportion of Food Expenditures 

Condition Score 

Food expenses exceed half of total household expenses 3 

Food expenses are less than half 2 

 

 

 

 

Alternatives C1 C2 C3 C4 C5 C6 C7 C8 C9 

Candidate 1 3 3 3 3 3 3 3 3 3 

Candidate  2 1 1 1 2 2 3 1 2 1 

Candidate  3 1 1 1 2 2 1 1 2 2 
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Table 15. Criterion C5 – Clothing Expenditures in the Past Year 

Condition Score 

No expenditure 3 

Partial expenditure 2 

Regular expenditure 1 

 

Table 16. Criterion C6 – Type of Flooring in the House 

Floor Type Score 

Dirt floor 3 

Partially plastered 2 

Ceramic/tile floor 1 

 

Table 17. Criterion C7 – Type of Housing Wall 

Wall Type Score 

Bamboo walls 3 

GRC (fiber cement board) walls 2 

Brick walls 1 

 

Table 18. Criterion C8 – Access to Sanitation Facilities 

Sanitation Access Score 

No private toilet facilities 3 

Has private toilet facilities 2 

 

Table 19. Criterion C9 – Electricity Supply Source 

Type of Electricity Source Score 

450-watt connection or no electricity 3 

900-watt connection 2 

1200-watt connection 1 

 

 

4. CONCLUSION 
The findings of this study demonstrate that the implemented system enhances the efficiency 

of the selection process for Non-Cash Food Assistance (BPNT) beneficiaries at the village level by 

enabling faster, more structured, and systematic evaluations. Moreover, the system offers improved 

accessibility and convenience for prospective recipients by allowing them to register and complete 

application forms online, eliminating the need for physical visits to the village office. The platform 

can be accessed flexibly, anytime and from anywhere, as long as the registration period is still open. 
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