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 The purpose of this research is to implement the Weighted Aggregated 

Sum Product Assessment (WASPAS) method in determining the best 

cooking oil brand. The research method used is the Weighted 

Aggregated Sum Product Assessment (WASPAS) method with the 

stages of determining criteria, weights, and alternatives, creating a 

decision matrix, calculating the normalization value of the matrix and 

WASPAS weights in decision making Calculating the Qi value of 

normalization and weights makes ranking from the highest Qi value. 

From the research it is known that alternative A4 with the description 

Bimoli has the highest Qi value of 0.9162, so it is concluded that 

alternative A4 or Bimoli was chosen as the best cooking oil among the 

eight alternatives or other cooking oil brands. The result of this study 

is that the WASPAS method is able to recommend the selection of the 

best cooking oil for consumers. 
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1. INTRODUCTION  

Today, and especially in tropical countries, palm oil holds an important place 

among vegetable oils [1], [2]. From FAS-USDA (Foreign Agricultural Service - U.S 

Dapartement Of Agriculture) data for developing countries like Indonesia, it accounts 

for most of the world's palm oil production at 59%, with about 45.5 tons exported in the 

period 2022/2023. 
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Palm oil can be used as a base material for making various products, such as 

making biolubricants or lubricants [3][4][5][6], biodiesel [7][8][9], transparent soap 

[10][11][12], and even its waste can be used for biogas energy generation [13][14][15]. In 

addition, palm kernel marks can also be used to make biofertilizers [16][17][18]. In this 

article, we will focus on cooking oil from palm oil.  

Cooking oil is one of the staple ingredients in the cooking process that is very 

commonly used in various dishes. However, the many brands and varieties of cooking 

oil in the market may cause consumers to be confused in choosing the one that suits their 

needs and preferences. Choosing the right cooking oil is important considering the role 

of cooking oil in influencing flavor, nutritional quality, and health impacts [20][21].  

For its various uses in cooking, cosmetics and soap factories, palm oil must be 

refined first [1]. In the cooking oil processing process consists of a refining process and 

a fractionation process. For the oil produced from the refining process consists of a liquid 

fraction and a solid fraction, in this frakctionation process, the solid fraction is separated 

from the liquid fraction [23], [24]. Some of the best-selling cooking oil brands on the 

market include Sari Murni, Bimoli, Sanco, and many others.  

Due to the large number of cooking oil brands available, a decision support system 

(DSS) is needed to determine the best cooking oil [25], using criteria [26][27], such as 

color, taste, saturated fat, and price. In this article, the Weighted Aggregated Sum 

Assessment (WASPAS) method is used to provide accurate and useful 

recommendations for consumers [28][29] in choosing the best option for their daily 

cooking needs. In this article, eight brands of cooking oil will be used, including Sari 

Murni, Tawon, Fortune, Bimoli, Sanco, Rose Brand, Kuwali, and Tropical. 

 

2. RESEARCH METHOD  

   

Weighted Aggregated Sum Assessment (WASPAS) is one of the techniques that belong 

to the stream of multicriteria decision-making techniques [30]. It is based on the merger 

of two methods, namely the Weighted Sum Model (WSM) and the Weighted Product 

Model (WMP). The WASPAS method combines the advantages of both methods. For 

the WSM method, the advantage is the easy evaluation of alternatives using weighted 

sum. For the WMP method, the advantage is to prevent low-value solutions from being 

obtained. In 2016, the use of interval type-2 fuzzy sets in the WASPAS method was 

proposed [31].  

Work steps of the WASPAS method [32][33]. 

a. Determining Criteria, Weights, and Alternatives 

b. Create a decision matrix (1), 

𝑋 = ⌈

𝑋11 𝑋12 … 𝑋1𝑛

𝑋21 𝑋22 … 𝑋2𝑛…
𝑋𝑚1

…
𝑋𝑚2

…
…

…
𝑋3𝑛

⌉               (1) 
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c. Calculating the matrix normalization value and WASPAS weight in decision 

making. Where the formula used: 

• Benefit Criteria (2) 

𝑋𝑖𝑗 = 
𝑋𝑖𝑗

𝑀𝑎𝑥𝑖𝑗𝑋𝑖𝑗
                        (2) 

• Cost Criteria (3) 

𝑋𝑖𝑗 = 
𝑀𝑖𝑛𝑖𝑗𝑋𝑖𝑗

𝑋𝑖𝑗
                     (3) 

 

d. Calculate the Qi value from normalization and weights, and also perform a 

ranking based on the highest Qi value using formula (4): 

𝑄𝑖 =  0,5∑ 𝑋𝑖𝑗𝑤
𝑛
𝑗=1 + 0,5∏ (𝑥𝑖𝑗)𝑤𝑗𝑛

𝑗=1                                             (4) 

e. The last step is to rank the highest Qi values. 

 

3. RESULTS AND DISCUSSION  

 

In this study, the type of cooking oil used is palm oil. Where the brand of cooking 

oil in this study is a brand that is often used, especially in the city of Padang. These 

brands include Sari Murni, Tawon, Fortune, Bimoli, Sanco, Rose Brand, Kuwali, and 

Tropical. The number of cooking oil brands on the market makes it difficult for people 

to determine the best brand. For price data adjusted at the time of the research, 

December 2022 and prices are seen from the selling prices at TransMart Padang and 

2Mart minimarkets in Padang city. 

 

3.1. Criteria, Data Weights, dan Alternatives 

The series of matches for the criteria of Color, Taste, Saturated Fat, and Price are: 

Point 3 = Very Good, Point 2 = Good, and Point 1 = Fair 

 
Table 1. Criteria and Weight Data 

Criteria Description Weight Attributes 

Criteria 

C1 Color 20% Benefit 

C2 Flavor 20% Benefit 

C3 Saturated Fat 25% Cost 

C4 Price 35% Cost 

 

The following is Table 2. for the weighting of the color criteria. 

 
Table 2. Weighting of color Criteria 

Color Weight 

Transparent 3 

Clear 2 

Thick 1 
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And Table 3. for the weighting of the flavor criteria 

 
Table 3. The Weighting of Color Criteria 

Flavor Weight 

Bland 3 

Mild 2 

Bitter 1 

 

Furthermore, there are eight alternatives used 

 
Table 4. Alternatif 

Alternative Description 

A1 Sari Murni 

A2 Tawon 

A3 Fortune 

A4 Bimoli 

A5 Sanco 

A6 Rose Brand 

A7 Kuwali 

A8 Tropical 

 

3.2. Creating a Decision Matrix 

After the weights of the Color and Taste criteria are determined, then proceed with 

making the Alternative and Criteria match table. 

 
Table 5. Suitability of Alternatives and Criteria 

Alternatif 
Kriteria 

C1 C2 C3 C4 

A1 Transparent Mild 3,5 g IDR 17,800 

A2 Transparent Mild 3,7 g IDR 17,500 

A3 Transparent Mild 4 g IDR 20,000 

A4 Clear Bland 4 g IDR 19,000 

A5 Clear Bland 4 g IDR 20,000 

A6 Transparent Mild 4 g IDR 18,000 

A7 Transparent Mild 4 g IDR 17,000 

A8 Transparent Mild 3,5 g IDR 19,000 

 
Table 6. Alternative and Criteria Suitability Rating 

Alternatif 
Kriteria 

C1 C2 C3 C4 

A1 2 2 3,5 17,800 

A2 2 2 3,7 17,500 

A3 2 2 4 20,000 

A4 3 3 4 19,000 

A5 3 3 4  20,000 

A6 2 2 4 18,000 

A7 2 2 4 17,000 

A8 2 2 3,5 19,000 
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Jurnal Teknologi Informasi dan Pendidikan 

Volume 16, No. 2, September 2023 

https://doi.org/10.24036/jtip.v16i2.760 
 

 

25 P.ISSN: 2086 – 4981 

E.ISSN: 2620 – 6390 

tip.ppj.unp.ac.id 

 

 

3.3 Calculating the Normalization Matrix and Weight Value  

Then calculate the matrix normalization value for each criterion. The following Table 

7 is a step to calculate normalization based on the Benefit and Cost criteria attribute 

formula. 

 
Table 7. Calculating Nomalization Value 

R11 = 2/3 = 0,67 R21 = 2/3 = 0,67 R31 = 3,5/3,5 = 1,00 R41 = 17.000/17.800= 0,96 

R12 = 2/3 = 0,67 R22 = 2/3 = 0,67 R32 = 3,5/3,7 = 0,95 R42 = 17.000/17.500 = 0,97 

R13 = 2/3 = 0,67 R23 = 2/3 = 0,67 R33 = 3,5/4 = 0,88 R43 = 17.000/20.000 = 0,85 

R14 = 3/3 = 1,00 R24 = 3/3 = 1,0 R34 = 3,5/4 = 0,88 R44 =17.000/19.000 = 0,89 

R15 = 3/3 = 1,00 R25 = 3/3 = 1,0 R35 = 3,5/4 = 0,88 R45 = 17.000/20.000 = 0,85 

R16 = 2/3 = 0,67 R26 = 2/3 = 0,67 R36 = 3,5/4 = 0,88 R46 = 17.000/18.000 = 0,94 

R17 = 2/3 = 0,67 R27 = 2/3 = 0,67 R37 = 3,5/4 = 0,88 R47 = 17.000/17.000 = 1,00 

R18 = 2/3 = 0,67 R28 = 2/3 = 0,67 R38 = 3,5/3,5 = 1,00 R48 = 17.000/19.000 = 0,89 

 

From the results of the normalization above, a matrix will be made. The following 

matrix is the result of the normalization calculation (5); 

𝑋 =

[
 
 
 
 
 
 
 
0,67  0,67
0,67 0,67
0,67
1
1

0,67
0,67
0,67

0,67
1
1

0,67
0,67
0,67

      1.00    0,96
      0,95   0,97

     

0,88
0,88
0,88
0,88
0,88
1

  

0.85
0,89
0,85
0,94
1

0,89]
 
 
 
 
 
 
 

 

 

Then perform weight normalization (table 8) 
 

Table 8. Weight Normalization 
Criteria Code Description Weight Normalize 

C1 Color 20% 0,2 

C2 Flavor 20% 0,2 

C3 Saturated Fat 25% 0,25 

C4 Price 35% 0,35 

 

3.4 Calculating Qi from Normalization and Weights 

The next step is to calculate the Qi value to determine the highest value. the following 

is the summation of Qi : 
𝑄1  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 1,00) + (0,35 × 0,96)) + 0,5(0,670,2 × 0,670,2 × 1,000,25 × 0,960,35)

=  𝟎, 𝟖𝟒𝟔𝟗 
𝑄2  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 0,95) + (0,35 × 0,97)) + 0,5(0,670,2 × 0,670,2 × 0,950,25 × 0,970,35)

= 𝟎, 𝟖𝟑𝟔𝟎 
𝑄3  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 0,88) + (0,35 × 0,85)) + 0,5(0,670,2 × 0,670,2 × 0,880,25 × 0,850,35)

= 𝟎, 𝟕𝟖𝟐𝟓 
𝑄4  =  0,5 ((0,2 × 1,00) + (0,2 × 1,00) + (0,25 × 0,88) + (0,35 × 0,89)) + 0,5(1,000,2 × 1,000,2 × 0,880,25 × 0,890,35)

= 𝟎, 𝟗𝟐𝟑𝟔 
𝑄5  =  0,5 ((0,2 × 1,00) + (0,2 × 1,00) + (0,25 × 0,88) + (0,35 × 0,85)) + 0,5(1,000,2 × 1,000,2 × 0,880,25 × 0,850,35)

= 𝟎, 𝟗𝟏𝟔𝟐 
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𝑄6  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 0,88) + (0,35 × 0,94)) + 0,5(0,670,2 × 0,670,2 × 0,880,25 × 0,940,35)

= 𝟎, 𝟖𝟏𝟐𝟐 
𝑄7  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 0,88) + (0,35 × 1,00)) + 0,5(0,670,2 × 0,670,2 × 0,880,25 × 1,000,35)

= 𝟎, 𝟖𝟑𝟏𝟓 
𝑄8  =  0,5 ((0,2 × 0,67) + (0,2 × 0,67) + (0,25 × 1,00) + (0,35 × 0,89)) + 0,5(0,670,2 × 0,670,2 × 1,000,25 × 0,890,35)

= 𝟎, 𝟖𝟐𝟑𝟕 

 

3.5 Ranking of the Highest Qi Value 

 

The last step is to perform ranking based on the highest Qi value. 

 
Table 9. Ranking 

Alternative Description Qi Rangking 

A1 Sari Murni 0,8469 3 

A2 Tawon 0,8386 4 

A3 Fortune 0,7825 8 

A4 Bimoli 0,9236 1 

A5 Sanco 0,9162 2 

A6 Rose Brand 0,8122 7 

A7 Kuwali 0,8315 5 

A8 Tropical 0,8237 6 

 

From table 10 above, it can be seen that alternative A4 with the description Bimoli 

has the highest Qi value of 0.9162, so it is concluded that alternative A4 or Bimoli was 

chosen as the best cooking oil among the eight alternatives or other cooking oil brands. 

 

4. CONCLUSION  

 Based on the results obtained, the following conclusions can be drawn: (1) The 

decision support system can determine the best cooking oil quickly and easily, (2) The 

results obtained become more objective so that it is more accurate in determining the 

best cooking oil, (3) Determination of the weight of the criteria used greatly affects the 

calculation results of the WASPAS method. 

 

ACKNOWLEDGEMENTS  

 

Author, thanks .... In most cases, sponsor and financial support acknowledgments. 

 

REFERENCES  
[1] Ndé, H. S., Tamfuh, P. A., Clet, G., Vieillard, J., Mbognou, M. T., & Woumfo, E. D. (2019). Comparison of 

HCl and H2SO4 for the acid activation of a Cameroonian smectite soil clay: palm oil discoloration and 

landfill leachate treatment. Heliyon, 5(12). https://doi.org/10.1016/j.heliyon.2019.e02926  

[2] Nicholson, R. A., & Marangoni, A. G. (2020). Enzymatic glycerolysis converts vegetable oils into structural 

fats with the potential to replace palm oil in food products. Nature Food, 1(11), 684-692. 

[3] Durango-Giraldo, G., Zapata-Hernandez, C., Santa, J. F., & Buitrago-Sierra, R. (2021). Palm oil as a 

biolubricant: Literature review of processing parameters and tribological performance. Journal of Industrial 

https://doi.org/10.24036/jtip.v16i


Jurnal Teknologi Informasi dan Pendidikan 

Volume 16, No. 2, September 2023 

https://doi.org/10.24036/jtip.v16i2.760 
 

 

27 P.ISSN: 2086 – 4981 

E.ISSN: 2620 – 6390 

tip.ppj.unp.ac.id 

and Engineering Chemistry. https://doi.org/10.1016/J.JIEC.2021.12.018. 

[4] Juwita, M., Faizal, M., Said, M., Prianto, J., Hartawan, R. A., & Aprianti, N. (2022). Synthesis of Crude Palm 

Oil-Based Polyol Ester as Biolubricant. Rekayasa: Jurnal Penerapan Teknologi dan Pembelajaran, 19(2), 62-74. 

[5] Nor, N. M., Salih, N., & Salimon, J. (2022). Optimization and lubrication properties of Malaysian crude 

palm oil fatty acids based neopentyl glycol diester green biolubricant. Renewable Energy, 200, 942-956. 

[6] Prianto, J., Said, M., Faizal, M., Hartawan, R. A., Juwita, M., & Rosdiana, F. (2022). Synthesis of polyols as 

intermediate compounds in the manufacture of biolubricants from palm oil. Journal of Chemical Engineering, 

28(2), 68-75. 

[7] Ng, W. Z., Obon, A. A., Lee, C. L., Ong, Y. H., Gourich, W., Maran, K., Tang, D. B. Y., Song, C. P., & Chan, 

E.-S. (2021). Techno-economic analysis of enzymatic biodiesel co-produced in palm oil mills from palm oil 

sludge for improving renewable energy access in rural areas. Energy, 122745. 

https://doi.org/10.1016/J.ENERGY.2021.122745 

[8] Sootchiewcharn, N., Attanatho, L., & Reubroycharoen, P. (2015). Biodiesel Production from Refined Palm 

Oil using Supercritical Ethyl Acetate in A Microreactor. Energy Procedia, 79, 697-703. 

https://doi.org/10.1016/J.EGYPRO.2015.11.560. 

[9] Veza, I., Zainuddin, Z., Tamaldin, N., Idris, M., Irianto, I., & Fattah, I. R. (2022). Effect of palm oil biodiesel 

blends (B10 and B20) on physical and mechanical properties of nitrile rubber elastomer. Results in 

Engineering, 16, 100787. 

[10] Febrina, W., & Noviani, D. (2022, September). Characterization of Palm Kernel Oil as Raw Material for 

Transparent Soap. In Adpebi Science Series, Proceedings of Adpebi International Conference on Management, 

Education, Social Science, Economics and Technology (AICMEST) (Vol. 1, No. 1). 

[11] Pawignya, H., Fanila, N., & Mellinia, A. P. (2023, April). Synthesis of Diethanolamide Surfactant from Palm 

Oil by Esterification and Amidation Processes. In 6th Mechanical Engineering, Science and Technology 

International conference (MEST 2022) (pp. 88-98). Atlantis Press.  

[12] Retno Dyartanti, E., Angela Cristi, N., & Fauzi, I. (2014). Pengaruh Penambahan Minyak Sawit Pada 

Karakteristik Sabun Transparan. EKUILIBRIUM, 13(2), 41-44. 

[13] Sodri, A., & Septriana, F. E. (2022). Biogas Power Generation from Palm oil mill effluent (POME): Techno-

economic and environmental impact evaluation. Energies, 15(19), 7265. 

[14] Sharvini, S. R., Noor, Z. Z., Stringer, L. C., Afionis, S., & Chong, C. S. (2022). Energy generation from palm 

oil mill effluent: A life cycle cost-benefit analysis and policy insights. Renewable and Sustainable Energy 

Reviews, 156, 111990. https://doi.org/10.1016/J.RSER.2021.111990. 

[15] Trisakti, B., & Nabilah, Y. (2021, March). The utilization of mushroom growing media waste as raw material 

for biogas production: energy productivity ratio (EPR) study. In IOP Conference Series: Earth and 

Environmental Science (Vol. 713, No. 1, p. 012060). IOP Publishing. 

[16] Dini, I. R., Salbiah, D., & Tryana, S. (2020, February). Application of biofertilizer consortium formulation of 

cellulolytic bacteria based on organic liquid waste on yield of upland rice (Oryza sativa L.). In IOP 

Conference Series: Earth and Environmental Science (Vol. 454, No. 1, p. 012142). IOP Publishing. 

[17] Mahmud, M. S., & Chong, K. P. (2021). Formulation of biofertilizers from oil palm empty fruit bunches and 

plant growth-promoting microbes: A comprehensive and novel approach towards plant health. Journal of 

King Saud University - Science, 33(8), 101647. https://doi.org/10.1016/J.JKSUS.2021.101647 

[18] Truckell, I. G., Shah, S. H., Baillie, I. C., Hallett, S. H., & Sakrabani, R. (2019). Soil and transport factors in 

potential distribution systems for biofertilizers derived from palm oil mill residues in Malaysia. Computers 

and Electronics in Agriculture, 166, 105005. 

[19] MacArthur, R., Teye, E., & Darkwa, S. (2021). Quality and safety evaluation of important parameters in 

palm oil from major cities in Ghana. Scientific African, 13. https://doi.org/10.1016/j.sciaf.2021.e00860 

[20] Wang, J., Euring, M., Ostendorf, K., & Zhang, K. (2022). Biobased materials for food packaging. Journal of 

Bioresources and Bioproducts, 7(1), 1-13. 

[21] Zhang, X., Ismail, B. B., Cheng, H., Jin, T. Z., Qian, M., Arabi, S. A., ... & Guo, M. (2021). Emerging chitosan-

https://doi.org/10.24036/jtip.v16i


Jurnal Teknologi Informasi dan Pendidikan 

Volume 16, No. 2, September 2023  

https://doi.org/10.24036/jtip.v16i2.760 
 

 

28  P.ISSN: 2086 – 4981 

E.ISSN: 2620 – 6390 

tip.ppj.unp.ac.id 

essential oil films and coatings for food preservation-A review of advances and applications. Carbohydrate 

Polymers, 273, 118616. 

[22] Nainggolan, B., & Susanti, N., (2016) "Feasibility Test of Bulk and Packaged Cooking Oil Used for Repeated 

Frying," J. Educ. Kim., vol. 8, no. 1, pp. 45-57.   

[23] Purba, A., Ramadani, E., & Asmidah, L. (2018). Seminar Nasional Sains & Teknologi Informasi (SENSASI) 

Sistem Pendukung Keputusan Menentukan Minyak Goreng Terbaik Menggunakan Metode Weighted Aggregated 

Sum Product Assessment (WASPAS).  

[24] Hendriyani, Y., & Ambiyar, I. P. D. (2020). Perancangan Sistem Pendukung Keputusan Pemilihan Karir 

Berbasis Web. Jurnal Informatika, 5(1). 

[25] Andani, M. D., & Hendriyani, Y. (2018). Perancangan Sistem Pendukung Keputusan Penentuan Penerima 

Bantuan Daerah Berdasarkan Taraf Hidup Masyarakat Menggunakan Metode Simple Additive Weighting 

(Saw)(Studi Kasus: Desa Medan Jaya). Voteteknika (Vocational Teknik Elektronika dan Informatika), 6(2), 

19-29. 

[26] Azhar, A. H., & Destari, R. A., (2021). "Analisis Konsumen Memilih Minyak Makan Kemasan Menggunakan 

Analytical Hierarchy Process (AHP)," InfoSys Journal, Vol 6 No 1. 

[27] Sıcakyüz, Ç. (2023). Analyzing healthcare and wellness products’ Quality embedded in online customer 

reviews: Assessment with a hybrid fuzzy LMAW and fermatean fuzzy WASPAS 

method. Sustainability, 15(4), 3428. 

[28] Rosalina, V., Agustiawan, W., & Purnamasari, A. (2023). A Decision Support System for Determining the 

Best Customer Using the Simple Multi-Attribute Rating Technique (SMART). International Journal of 

Information Technology and Computer Science Applications, 1(1), 58-65. 

[29] Nguyen, N. B. T., Lin, G. H., & Dang, T. T. (2021). Fuzzy multi-criteria decision-making approach for online 

food delivery (OFD) companies evaluation and selection: A case study in Vietnam. Processes, 9(8), 1274. 

[30] Kizielewicz, B., & Bączkiewicz, A. (2021). "Comparison of Fuzzy TOPSIS, Fuzzy VIKOR, Fuzzy WASPAS 

and Fuzzy MMOORA methods in the housing selection problem," Procedia Computer Science, 192. 

https://doi.org/10.1016/j.procs.2021.09.236. 

[31] Chakraborty, S., & Zavadskas, E. K. (2014). "Applications of WASPAS Method in Manufacturing Decision 

Making," Informatica, vol. 25, no. 1, pp. 1-20, 2014. 

[32] Madić, D. O., Gecevska, M., Radovanović, V., & Petković, M., (2014). "Multi-criteria economic analysis of 

machining processes using the waspas method," J. Prod. Eng., vol. 17, no. 2, pp. 79-82. 

[33] Zavadskas, E. K., Antucheviciene, J., Saparauskas, J., and Turskis, Z. (2013). "MCDM methods WASPAS 

and MULTIMOORA: Verification of robustness of methods when assessing alternative solutions," Econ. 

Comput. Econ. Cybern. Stud. Res., vol. 47, no. 2. 

 

 

 

https://doi.org/10.24036/jtip.v16i

