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 Oil palm (Elaeis guineensis) is an important commodity for Indonesia’s 

economy; therefore, fertilizer selection during the nursery stage plays a crucial 

role in determining the quality and productivity of the plants. This study aims 

to develop a web-based Decision Support System (DSS) by applying the 

Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA) and 

Simple Additive Weighting (SAW) methods to determine the best fertilizer 

for the optimal growth of oil palm seedlings. The evaluation was conducted 

on ten fertilizer alternatives using five criteria, namely price, availability, ease 

of application, growth effectiveness, and solubility. The results of the study 

show that Urea Pupuk Kujang ranked first in both methods, with a MOORA 

score of 0.2084 and a SAW score of 0.8333. These findings indicate that the 

application of MOORA and SAW can support more objective, efficient, and 

reliable decision-making in selecting the best fertilizer for oil palm seedlings.  
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1. INTRODUCTION  

Oil palm (Elaeis guineensis) is a strategic commodity for the Indonesian economy because it plays an 

important role in exports, state revenue, and employment, especially in the regions of Sumatra and Kalimantan 

[1]. The nursery stage is a crucial factor in producing high-quality oil palm plants, where fertilizer selection 

plays an important role in providing nutrients for optimal growth. 

Various types of fertilizers, both organic and inorganic, have their own advantages and disadvantages. 

Fertilizer selection should not only consider nutrient content, but also price, availability, ease of use, and 

environmental impact. Therefore, an objective and measurable approach is needed to determine the best 

fertilizer. 

A Decision Support System (DSS) can be used to assist in this process. A DSS based on the Multi-Criteria 

Decision Making (MCDM) method allows the selection of the best alternative based on a number of criteria. 

Two widely used MCDM methods are MOORA (Multi-Objective Optimization on the Basis of Ratio Analysis) 

and SAW (Simple Additive Weighting). MOORA uses normalized data ratio comparisons, while SAW sums 

the values of alternatives based on criteria weights [2]. 

 Previous studies have shown the effectiveness of MOORA and SAW in fertilizer selection. Based on 

this, this study aims to develop and apply both methods to determine the best fertilizer alternative for optimal 

oil palm seedling growth[3]. 
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2.  METHOD  

2.1    The Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA) 

 The Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA) method is a decision-

making technique introduced by Brauers and Zavadskas. It was developed as an approach for solving multi-

criteria problems. MOORA is known for its flexibility, simplicity, and its ability to separate subjective 

judgment into weighted criteria across multiple decision attributes [4]. 

 The MOORA procedure generally consists of five steps. First, each alternative is assigned criterion 

values that will be processed to produce a final decision. Second, these values are transformed into a decision 

matrix, which represents the performance of alternative i on attribute j. Each attribute value is later compared 

using a ratio-based system [5].  

 

 

 

Figure 1. MOORA method formula 

 

2.2    Simple Additive Weighting (SAW) 

The Simple Additive Weighting (SAW) method, also known as the weighted sum model, is one of 

the simplest and most widely used techniques in decision support systems [6]. SAW is commonly applied in 

Multiple Attribute Decision Making (MADM) problems [7]. The fundamental concept of SAW is to 

calculate the weighted sum of performance ratings for each alternative across all criteria [8]. 

 

 

 

 

Figure 2. SAW benefit & cost decision formula 

 

  Where 𝑅𝑖𝑗 is the normalized value, 𝑋𝑖𝑗 is the original criterion value, and max 𝑋𝑖𝑗 and min 𝑋𝑖𝑗 are 

the highest and lowest values of each criterion, respectively. Finally, the overall score of each alternative is 

obtained by multiplying the normalized values with their corresponding weights and summing the results, 

expressed as: 

 

 

 

Figure 3. SAW method formula 

 

2.3 Alternatives 

  This study evaluates ten fertilizer alternatives commonly used for oil palm seedlings. The alternatives 

included in this research are: 

1. NPK Phonska Plus 

2. NPK Mutiara 

3. Growmore 

4. Dekastar Plus 

5. Yara Mila 

6. Grower Mix 

7. ZK Meroke 

8. Urea Pupuk Kujang 

9. SP-36 

10. KCI Jordan 

  These fertilizers were selected based on their availability in the Indonesian agricultural market and 

their relevance to early oil palm seedling development. 

 

2.4  Criteria 

The decision-making process in this study uses five evaluation criteria representing both agronomic 

performance and practical usability. The criteria used are: 

1. C1 – Price (Cost) The cost required to purchase the fertilizer. Lower prices indicate better preference. 
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2. C2 – Availability (Benefit) Measures how easy the fertilizer can be found in agricultural stores or 

distributors. 

3. C3 – Ease of Application (Benefit) Indicates how simple the fertilizer is to apply during seedling 

management. 

4. C4 – Growth Effectiveness (Benefit) Represents the fertilizer’s effectiveness in supporting oil palm 

seedling growth 

5. C5 – Solubility (Benefit) Indicates how easily the fertilizer dissolves and how quickly nutrients can 

be absorbed. 

These criteria were selected based on agronomic expert recommendations and practical considerations 

in oil palm nursery management. 

 

3.      RESULT AND DISCUSSION    

The results of this study present the evaluation of ten fertilizer alternatives for oil palm seedlings using 

the MOORA and SAW methods. Both methods were applied to the same decision matrix containing five 

criteria: price (cost), availability, ease of application, growth effectiveness, and solubility. The preference 

values generated by each method were then compared to determine consistency in ranking. 

 

3.1    MOORA Flowchart and Result 

The MOORA method begins with normalization, followed by applying weights and calculating the 

overall preference value. Based on the final MOORA computation, Urea Pupuk Kujang achieved the highest 

score of 0.2084, positioning it as the best fertilizer alternative among all evaluated options. This result indicates 

that Urea Pupuk Kujang performs consistently well across benefit criteria and maintains a competitive value 

on the cost criterion. Meanwhile, fertilizers such as SP-36 and KCI Jordan obtained lower scores, 

demonstrating weaker performance across multiple criteria. 

 
Figure 4. Moora Flowchart 

 

3.2   SAW Flowchart and Result 

 The SAW method produced comparable findings. After normalizing each criterion according to 

benefit or cost rules and applying the designated weights, the final SAW ranking again placed Urea Pupuk 

Kujang as the top alternative with a score of 0.8333. This reinforces the strength of this fertilizer in terms of 

growth response, ease of use, and solubility. Similar to the MOORA results, alternatives with lower scores in 

SAW showed consistent weaknesses in the same criteria, confirming that the data pattern is stable across 

methods. 
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Figure 5. SAW Flowchart 

 

3.3   System Implementation Result 

This section presents the implementation results of the MOORA and SAW calculations within the 

web-based decision support system developed in this study. Both methods were previously explained in detail 

through manual calculations in Chapter III, whereas this section displays the outputs generated automatically 

by the system. 

The purpose of this implementation is to ensure that the algorithms embedded in the system produce 

results that are fully consistent with the manual calculations. Thus, the system not only displays the ranking of 

the best fertilizer alternatives but also provides validation that the calculation process is performed correctly in 

accordance with the theoretical formulas. The system outputs include normalized values, MOORA preference 

scores, SAW final scores, and the overall ranking of each alternativ 

 

3.4   MOORA Ranking Results Generated by the System 

The MOORA method in the developed system operates automatically after the user inputs the 

alternatives, criteria, and their corresponding values. The system immediately generates the final preference 

score (Yi) and the ranking of fertilizer alternatives. The results show that Urea Pupuk Kujang ranked first with 

a Yi value of 0.2084, followed by NPK Phonska Plus in second place with a value of 0.2017, and Yara Mila 

in third place with a value of 0.1957. 

 
 

Figure 6. Moora Result by the system 

 

3.5   SAW Ranking Results Generated by the System 

The SAW method in the developed system also operates automatically. After the user inputs the 

criteria, alternatives, and corresponding values, the system immediately generates the final preference scores 

and the ranking of the fertilizer alternatives. The results show that Urea Pupuk Kujang ranks first with a final 

score of 0.8330, followed by NPK Phonska Plus in second place with a score of 0.8156, and Yara Mila in third 

place with a score of 0.8061. 
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Figure 7. SAW Result by the system 

 

3.6   Comparison of the results of the Moora and Saw methods 

        Based on the results obtained, several points can be evaluated: 

1. The MOORA method provides a more detailed calculation process, starting from normalization to the 

optimization value (Yi), making the process more transparent and easier to trace. The most prominent 

and influential part of this method is the Yi optimization stage, as it directly distinguishes between 

benefit and cost criteria, which ultimately determines the final ranking of the alternatives. 

2. The SAW method is simpler because it directly calculates the preference value (Vi) from the 

normalized results multiplied by their respective weights, making the process faster even though it is 

not as detailed as MOORA. In the SAW method, the most significant element is the assignment of 

criterion weights, since the final preference value is highly dependent on the contribution of each 

criterion to the total score. 

 
Figure 7. Comparison chart of Moora and Saw methods 

3.7   Test Result 

The results obtained using the MOORA and SAW methods indicate that the system is able to generate 

the fertilizer alternative rankings accurately and consistently. The normalization, weighting, and calculation 

processes in both methods operate in accordance with their theoretical foundations, and the outputs produced 

by the system match the manual calculations presented in Chapter III. This confirms that the implementation 

of both methods within the system is correct and reliable. 

 

4.     CONCLUSION  

Based on the results, implementation, and evaluation of the decision support system for selecting the 

best fertilizer using the MOORA and SAW methods, several conclusions can be drawn. The system 

successfully implements both methods, producing results that are fully consistent with manual calculations, 

thus ensuring computational accuracy. MOORA provides a more detailed and transparent calculation process 

through its optimization stage (Yi), while SAW offers a simpler and faster computation through direct 

preference scoring (Vi). The system effectively accelerates the fertilizer selection process, reduces calculation 

errors, and presents comparative results clearly. Overall, the system fulfills the research objective by supporting 

fast, objective, and computerized decision-making for determining the optimal fertilizer for oil palm seedlings. 
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