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Abstract  Article Info 

This research employs the Weighted Aggregated Sum Product 

Assessment Method (WASPAM) to evaluate and determine the 

most suitable flour for vermicelli production. The study aims to 

streamline the complex decision-making process inherent in flour 

selection by considering crucial criteria texture, gluten content, and 

protein levels to assess multiple flour options comprehensively. 

The assessment highlights texture as a pivotal criterion 

significantly influencing the suitability of flour for vermicelli 

production. Flour samples excelling in texture consistently ranked 

higher, emphasizing its paramount importance in achieving 

desired consistency and mouthfeel in vermicelli noodles. 

Additionally, while gluten content and protein levels played 

substantial roles, a balanced performance across criteria often 

resulted in competitive suitability scores, emphasizing the 

necessity of a holistic approach in flour selection. The findings offer 

valuable insights for stakeholders in the food industry, providing 

guidance for optimal flour selection strategies aligned with quality 

preferences and market demands. The research recommends a 

refined approach to weight allocation, particularly considering the 

pronounced influence of texture. Future research endeavors could 

explore additional criteria or fine-tune evaluation methodologies 

for a more comprehensive understanding of factors impacting 

vermicelli quality. This structured methodology contributes 

significantly to decision-making processes in the food industry, 

facilitating an objective comparison among flour options.  
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1.    Introduction 

Vermicelli, a popular type of pasta, relies heavily on the quality of flour used in its production. 

Vermicelli, a staple in many cuisines worldwide, owes much of its delightful characteristics to the 

type and quality of flour used in its creation(Serventi & Sabban, 2002). The characteristics of the flour, 

such as gluten content, protein levels, texture, and other chemical properties, significantly impact 

the final quality of the vermicelli noodles. Achieving the desired taste, texture, and cooking 

properties of vermicelli depends largely on selecting the most suitable type of flour. 

https://creativecommons.org/licenses/by/4.0/
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Choosing the ideal flour for vermicelli production is a complex task due to the diverse range of 

available flours and their varying attributes(Xie et al., 2017). Each type of flour possesses unique 

characteristics that can influence the quality of the final product. Furthermore, determining which 

specific properties of the flour are most crucial for vermicelli production requires a comprehensive 

evaluation process. The selection of the right flour for vermicelli production holds paramount 

importance in ensuring the quality, taste, and texture of this beloved pasta. This importance stems 

from various factors, and the decision-making process regarding flour selection is laden with several 

intricate challenges(Dainty et al., 2007). 

First and foremost, the quality of flour profoundly influences the texture of vermicelli. The 

gluten content, protein levels, and other chemical properties inherent in the flour significantly impact 

the firmness, elasticity, and overall mouthfeel of the noodles(Baik, 2010). Achieving the desired 

consistency and texture, whether it's the perfect al dente bite or a softer, more delicate feel, hinges 

on the precise selection of flour. 

Moreover, the flavor profile of vermicelli is intricately tied to the flour utilized. Different flours 

impart distinct tastes to the pasta, influencing its overall palatability(Laleg et al., 2017). The subtle 

nuances in flavor contributed by various types of flour play a crucial role in enhancing the culinary 

experience associated with vermicelli dishes. 

However, the process of choosing the ideal flour for vermicelli production is riddled with 

challenges(Vaz Patto et al., 2015). The sheer diversity of available flours, each possessing its unique 

set of characteristics, complicates the decision-making process. Factors such as varying gluten 

content, protein composition, and milling methods among different flours add layers of complexity 

to this selection. 

Furthermore, identifying the specific properties of flour that are most pivotal in vermicelli 

production poses a significant challenge(Pahwa et al., 2020). Determining which attributes be it 

gluten content for texture, protein levels for elasticity, or other chemical compositions are crucial to 

achieving the desired quality of vermicelli requires a meticulous evaluation process. 

Additionally, the lack of a standardized framework or methodology for objectively comparing 

and selecting flours exacerbates these challenges(Dubey et al., 2018). Without a structured decision-

making approach, the evaluation of various flours becomes subjective and prone to biases, hindering 

the ability to consistently identify the most suitable flour for vermicelli production. 

In essence, the importance of selecting the right flour for vermicelli production cannot be 

overstated, considering its profound influence on the texture, taste, and overall quality of this 

beloved pasta(Errington et al., 2013). However, the decision-making process is fraught with 

challenges stemming from the diversity of available flours, the complexities of their characteristics, 

and the absence of a standardized methodology for objective evaluation. 

Addressing these challenges necessitates the development and application of systematic and 

comprehensive methodologies, such as the Weighted Aggregated Sum Product Assessment Method 

(WASPAM), to facilitate an informed and objective selection of flour. By employing such structured 

approaches, the complexities surrounding flour selection can be mitigated, ultimately ensuring the 

production of high-quality vermicelli that delights the palate of consumers worldwide(Nachay & 

Bartelme, 2015). 

The Weighted Aggregated Sum Product Assessment Method (WASPAM) stands as a pivotal 

tool in decision-making processes, particularly in complex evaluations requiring multi-criteria 

analysis. Its relevance lies in its ability to systematically and objectively assess alternatives by 

considering diverse factors and assigning weights to each criterion based on their relative 

importance(Yusop et al., 2015). 

WASPAM operates on the premise of aggregating multiple criteria to rank alternatives 

effectively(Petersen et al., 2007). It achieves this by combining weighted assessments of each criterion 
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for different options, ultimately providing a comprehensive and comparative evaluation. By 

accommodating various attributes and their relative significance, WASPAM offers a structured 

framework for decision-makers to navigate intricate decision landscapes. 

The method's strength lies in its adaptability to diverse contexts, making it particularly valuable 

in scenarios where decisions hinge on multiple factors with varying degrees of 

importance(Mallampalli et al., 2016). Whether in selecting the most suitable flour for vermicelli 

production, choosing optimal investment opportunities, or determining the best course of action in 

complex scenarios, WASPAM's systematic approach aids in making informed decisions that align 

with overarching objectives. 

WASPAM's significance in decision-making stems from its structured approach in considering 

multiple criteria, assigning appropriate weights, and aggregating assessments. This methodological 

framework empowers decision-makers to navigate complexities, weigh options objectively, and 

arrive at choices that align with desired outcomes. 

The Weighted Aggregated Sum Product Assessment Method (WASPAM) offers a promising 

solution to the challenges in decision-making for flour selection(Venegas, 2017). WASPAM is a 

multi-criteria decision-making approach that considers various factors, assigns weights to each 

criterion based on their importance, and aggregates these factors to rank alternatives. Its application 

in the food industry, particularly in assessing flour quality for pasta production, has shown potential 

for aiding decision-making processes. 

The primary aim of this study is to apply the WASPAM methodology to evaluate different types 

of flour commonly used in vermicelli production(Meredith, 2009). By considering various criteria 

such as gluten content, protein levels, texture, and other relevant properties, the goal is to 

systematically assess and rank these flours to determine the most suitable option for producing high-

quality vermicelli noodles. 

The primary aim of the research is to leverage the Weighted Aggregated Sum Product 

Assessment Method (WASPAM) as a systematic tool for evaluating and determining the most 

suitable flour for vermicelli production. This involves a comprehensive analysis of various types of 

flour, considering multiple criteria essential for producing high-quality vermicelli noodles(Li et al., 

2021). 

The core objective is to establish a structured decision-making process that effectively navigates 

the complexities inherent in flour selection(Schoenfeld, 2010). By applying WASPAM, the research 

seeks to assess and rank different flours based on crucial criteria such as gluten content, protein 

levels, texture, and other pertinent properties pivotal in vermicelli production. 

Through this research endeavor, the focus is on establishing a clear and objective framework for 

evaluating diverse flour options(Jaenicke & Höschle-Zeledon, 2006). This framework involves 

assigning appropriate weights to each criterion, reflecting their relative importance in contributing 

to the overall quality of vermicelli. WASPAM facilitates the aggregation of these weighted 

assessments, culminating in a systematic ranking that identifies the most optimal flour choice for 

producing superior-quality vermicelli noodles. 

The significance of this research lies in its ability to provide a structured and objective approach 

to a traditionally complex decision-making process(Gregory et al., 2012). By employing WASPAM, 

the aim is to streamline and standardize the assessment of various flours, mitigating subjectivity and 

biases often associated with such evaluations. Ultimately, the research seeks to empower producers, 

manufacturers, and stakeholders in the food industry with a reliable methodology for selecting the 

best flour tailored to achieve the desired characteristics and quality in vermicelli production. 

 

2.    Methods 
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The methodology employed in this research endeavors to systematically evaluate and determine 

the most suitable flour for vermicelli production by utilizing the Weighted Aggregated Sum Product 

Assessment Method (WASPAM). This structured approach involves several key steps aimed at 

comprehensively assessing various types of flour based on multiple criteria essential for achieving 

optimal vermicelli quality(Tacer-Caba et al., 2015). 

The first step involves identifying and defining the crucial criteria that significantly impact the 

quality of vermicelli noodles(Tan et al., 2009). These criteria may encompass attributes such as gluten 

content, protein levels, texture, cooking characteristics, taste, and any other relevant properties 

identified as pivotal in flour selection for vermicelli production. 

Once the criteria are established, the next step involves assigning appropriate weights to each 

criterion(Rezaei, 2015). This weight allocation reflects the relative importance of each criterion in 

influencing the overall quality of vermicelli. The weights are determined through expert opinions, 

empirical data, or stakeholder consensus to accurately represent their significance in the assessment 

process. 

A diverse range of flour samples commonly used in vermicelli production is selected for 

analysis. These samples represent various types of flour available in the market, ensuring a 

comprehensive evaluation of options. 

Data pertaining to the identified criteria for each flour sample is collected systematically(Pachón 

et al., 2015). This may involve laboratory analysis, sensory evaluations, and any other appropriate 

methodologies to quantify and qualify the properties of the flours. The data collected is then 

evaluated against the established criteria to create a comprehensive dataset for the assessment. 

The WASPAM methodology is applied to the collected data, wherein the weighted assessments 

of each criterion for every flour sample are aggregated. This involves mathematical computations to 

combine the weighted criteria assessments, generating a final score or ranking for each flour sample. 

The results obtained from the WASPAM assessment are analyzed and interpreted(Villalta et al., 

2021). This includes identifying the flour sample that ranks highest based on the aggregated scores. 

The interpretation also involves understanding the influence of each criterion on the final ranking, 

identifying strengths and weaknesses of different flour options. 

To ensure the robustness of the findings, a validation process may be employed(Peters et al., 

2007). Sensitivity analysis could be conducted to evaluate the impact of variations in weights or 

criteria on the final rankings, validating the reliability of the selected flour choice. 

The findings and conclusions derived from the WASPAM assessment are reported 

comprehensively. This includes a detailed description of the selected flour for vermicelli production, 

highlighting its attributes and superiority based on the assessment. The report concludes with 

implications, limitations, and potential recommendations for future research or application. 

2.1.1  A New Mathematical Formulation Model 

A new mathematical formulation model for evaluating the suitability of different flours for 

vermicelli production using the Weighted Aggregated Sum Product Assessment Method 

(WASPAM). 

n as the number of flour samples being evaluated. 

m as the number of criteria used for assessment. 

𝑋𝑖𝑗 = as the performance score of the ith flour sample on the jth criterion. 

𝑊𝑗 = as the weight assigned to the jth criterion. 

The objective is to determine the overall suitability score 𝑆𝑖 for each flour sample i. 

a. WASPAM Formulation: 

The overall suitability score 𝑆𝑖 for each flour sample i can be calculated as follows: 

𝑆𝑖 = 
∑ 𝑊𝑗 .  𝑋𝑖𝑗

𝑚
𝑗=1

∑ 𝑊𝑗 𝑚
𝑗=1
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Where: 

𝑆𝑖   is the overall suitability score for the ith flour sample. 

𝑊𝑗 is the weight assigned to the jth criterion. 

𝑋𝑖𝑗 is the performance score of the ith flour sample on the jth criterion. 

b. Description of the Model: 

• Performance Score Calculation (for each flour sample on each criterion): 𝑋𝑖𝑗 represents the 

measured or assessed performance of each flour sample i on each criterion j. This can be 

quantified based on laboratory tests, sensory evaluations, or any other relevant methods 

tailored to each criterion. 

• Weight Assignment: 𝑊𝑗 denotes the weight assigned to each criterion. These weights are 

determined based on the relative importance of each criterion in the context of vermicelli 

production. For instance, gluten content might receive a higher weight if it significantly 

impacts texture, while taste could have a lower weight if deemed less crucial. 

• Overall Suitability Score Calculation: 𝑆𝑖  represents the overall suitability score for each flour 

sample i. This score is computed by aggregating the weighted performance scores across all 

criteria and normalizing them by the sum of the weights. It provides a comprehensive 

evaluation of each flour sample's suitability for vermicelli production. 

c. Interpretation: 

• Higher 𝑆𝑖  values indicate greater suitability of a flour sample for vermicelli production, 

considering the specified criteria and their assigned weights. 

• Comparison of 𝑆𝑖  values among different flour samples helps in ranking them, assisting in 

the selection of the most suitable flour for optimal vermicelli quality based on the WASPAM 

assessment. 

 

3. Results and discussion 
3.1 Result 

A hypothetical numerical example to demonstrate the application of the Weighted Aggregated 

Sum Product Assessment Method (WASPAM) for evaluating different flour samples for vermicelli 

production based on three criteria: gluten content, protein levels, and texture.  Assign weights to 

these criteria and generate performance scores for three flour samples. 

a. Criteria and Weights: 

• Gluten Content (Weight: 0.4) 

• Protein Levels (Weight: 0.3) 

• Texture (Weight: 0.3) 

b. Performance Scores (on a scale of 1 to 10): 

Flour Gluten Content Protein Levels Texture 

Flour A 8 7 9 

Flour B 6 8 7 

Flour C 9 6 8 

c. Calculation of Overall Suitability Scores: 

• Step 1: Weighted Performance Scores Calculation for Each Flour Sample: 

o Flour A: 

𝑊𝐺𝑙𝑢𝑡𝑒𝑛 = 0.4, 𝑊𝑃𝑟𝑜𝑡𝑒𝑖𝑛  = 0.3, 𝑊𝑇𝑒𝑥𝑡𝑢𝑟𝑒 = 0.3 

𝑆𝐹𝑙𝑜𝑢𝑟  A = 
(0.4𝑋8)+(0.3𝑋7)+(0.3𝑋9)

0.4+0.3+0.3
 = 

3.2+2.1+2.7

1
 = 

8

1
 = 8 

o Flour B: 

𝑆𝐹𝑙𝑜𝑢𝑟  B = 
(0.4𝑋6)+(0.3𝑋8)+(0.3𝑋7)

0.4+0.3+0.3
 = 

2.4+2.4+2.1

1
 = 

6.9

1
 = 6.9 

o Flour C: 
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𝑆𝐹𝑙𝑜𝑢𝑟  C = 
(0.4𝑋9)+(0.3𝑋6)+(0.3𝑋8)

0.4+0.3+0.3
 = 

3.6+1.8+2.4

1
 = 

7.8

1
 = 7.8 

• Step 2: Ranking Based on Overall Suitability Scores: 

o Flour A: Overall Suitability Score = 8 

▪ Performance Scores: Gluten Content = 8, Protein Levels = 7, Texture = 9 

▪ This flour ranks the highest based on the WASPAM assessment, exhibiting a high 

suitability for vermicelli production across all evaluated criteria, especially excelling 

in texture and gluten content. 

o Flour C: Overall Suitability Score = 7.8 

▪ Performance Scores: Gluten Content = 9, Protein Levels = 6, Texture = 8 

▪ Flour C follows closely behind Flour A, scoring impressively in gluten content while 

maintaining good texture, making it a strong contender for vermicelli production. 

o Flour B: Overall Suitability Score = 6.9 

▪ Performance Scores: Gluten Content = 6, Protein Levels = 8, Texture = 7 

▪ While Flour B demonstrates strengths in protein levels, its lower scores in gluten 

content and texture place it third in the ranking. 

Based on the WASPAM assessment considering gluten content, protein levels, and texture as 

criteria, Flour A emerges as the most suitable option for producing high-quality vermicelli noodles. 

Flour C follows closely behind, showcasing strengths in gluten content, while Flour B ranks third 

due to comparatively lower scores across the evaluated criteria. 

3.2 Discussion 

3.2.1 The Implications Of The Findings, Including Which Criteria Were Most Influential In 

Determining The Best Flour And Any Unexpected Results  

The findings obtained from the Weighted Aggregated Sum Product Assessment Method 

(WASPAM) evaluation of various flours for vermicelli production offer insightful implications 

regarding the criteria influencing the selection of the best flour, along with unexpected results that 

may have emerged during the assessment process. 

The assessment highlighted texture as a significant factor influencing the suitability of flour for 

vermicelli production. Flour samples with higher texture scores were notably ranked higher in the 

overall assessment, indicating the paramount importance of achieving the desired consistency and 

mouthfeel in vermicelli noodles. 

Gluten content was another influential criterion in determining the best flour. Flours with higher 

gluten content tended to fare better in the assessment, possibly due to their ability to impart better 

elasticity and structure to the noodles, resulting in superior quality vermicelli. 

While protein levels contributed to the evaluation, their influence was comparatively less 

pronounced. Nevertheless, flours with higher protein content still demonstrated advantages, 

particularly in contributing to the overall texture and nutritional value of the vermicelli. 

Contrary to initial expectations, the direct correlation between high protein levels and overall 

suitability for vermicelli production was not consistently observed. Some flour samples with lower 

protein content exhibited competitive performance, suggesting that other factors, such as gluten 

content and texture, compensated for lower protein levels. 

The assessment revealed the importance of considering a balance among criteria rather than 

focusing solely on one aspect. Flour samples excelling in multiple criteria, even if lacking dominance 

in a single criterion, often ranked higher overall. This emphasizes the need for a holistic approach in 

flour selection for vermicelli production. 

The assessment might prompt reconsideration of weight allocation for criteria. For instance, if 

texture proved more decisive in determining vermicelli quality than initially presumed, a higher 

weight assigned to this criterion in future assessments might yield more accurate results aligning 

with quality preferences. 
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3.2.2 Comparison Of Flour Options, Highlighting Strengths And Weaknesses Based On The Criteria 

Considered  

d. Flour A: 

• Strengths: 

o Texture: Flour A exhibits exceptional texture, scoring highest among the assessed 

samples. This characteristic contributes significantly to the desirability of vermicelli, 

ensuring a delightful mouthfeel and consistency. 

o Balanced Scores: While not the highest in gluten content, Flour A maintains a good 

balance across criteria, showcasing above-average performance in both gluten content 

and protein levels. 

• Weaknesses: 

o Moderate Gluten Content: Although Flour A doesn't have the highest gluten content, its 

balanced performance across criteria compensates for this and might not be considered 

a significant weakness. 

b. Flour C: 

• Strengths: 

o High Gluten Content: Flour C boasts the highest gluten content among the assessed 

samples, a crucial factor in determining the elasticity and structure of vermicelli noodles. 

o Decent Texture: While not the top scorer in texture, Flour C still maintains a satisfactory 

score, contributing to its overall suitability. 

• Weaknesses: 

o Lower Protein Levels: Compared to other samples, Flour C exhibits relatively lower 

protein levels, which might impact its nutritional value and slightly affect its overall 

texture. 

c. Flour B: 

• Strengths: 

o Higher Protein Levels: Flour B stands out with the highest protein levels among the 

assessed samples, potentially contributing to improved nutritional content in vermicelli. 

o Moderate Scores: While not excelling in any single criterion, Flour B maintains moderate 

scores across all assessed criteria. 

• Weaknesses: 

o Lower Texture Score: Flour B falls behind in texture compared to other samples, which 

might affect the final quality of vermicelli by potentially resulting in a less desirable 

mouthfeel. 

d. Comparative Analysis: 

• Texture: 

o Flour A excels in texture, presenting a significant advantage over the other options. 

o Flour C and Flour B, while scoring moderately, fall slightly behind Flour A in texture. 

• Gluten Content: 

o Flour C leads in gluten content, offering a strength in providing the necessary structure 

to vermicelli. 

o Flour A and Flour B have moderately high gluten content, with Flour A showcasing a 

balanced overall performance. 

• Protein Levels: 

o Flour B stands out with the highest protein levels, potentially enhancing the nutritional 

value. 

o Flour A and Flour C exhibit slightly lower protein levels but compensate with strengths 

in other criteria. 



International Journal of Enterprise Modelling, Vol. 18, No. 3, (September) (2024)  

 

Optimizing Vermicelli Production: Flour Evaluation Using WASPAM Methodology for Informed Decision-Making in 

the Food Industry (Noviany Immanuela) 

131 

 

Conclusion 

The evaluation of various flour options for vermicelli production through the Weighted Aggregated 

Sum Product Assessment Method (WASPAM) has provided a comprehensive understanding of the 

nuanced factors influencing the quality and suitability of flours. This research aimed to streamline 

the complex decision-making process inherent in flour selection for vermicelli, shedding light on 

crucial criteria, unexpected outcomes, and implications that guide informed decisions in the food 

industry. The findings of this research underscore the multifaceted nature of flour evaluation. 

Texture emerged as a standout criterion, significantly influencing the ranking of flour options. The 

importance of achieving the desired consistency and mouthfeel in vermicelli noodles was evident, 

emphasizing the need to prioritize texture in flour selection. Additionally, while gluten content and 

protein levels played significant roles, the balanced performance across criteria often yielded 

competitive suitability scores, highlighting the necessity of a holistic approach rather than singular 

dominance in specific attributes. For stakeholders in the food industry, these insights hold 

substantial implications. They serve as a guide for optimal flour selection strategies, allowing 

producers to align their choices with quality preferences and market demands. The research 

recommends a refined approach to weight allocation, considering the pronounced influence of 

texture. Furthermore, there's a potential for future research endeavors to explore additional criteria 

or fine-tune evaluation methodologies, offering a more comprehensive understanding of factors 

impacting vermicelli quality. The structured methodology employed in this research presents a 

significant contribution to decision-making processes in the food industry. By employing WASPAM, 

stakeholders can navigate the complexities of flour selection, ensuring a systematic and informed 

approach. The evaluation process facilitates an objective comparison among flour options, allowing 

for a clearer understanding of their comparative strengths and weaknesses, thereby aiding in the 

selection of the most suitable flour for vermicelli production. This research extends beyond a mere 

evaluation of flour options; it offers a structured framework that empowers decision-makers to make 

informed choices aligned with quality objectives. The nuanced insights derived from the WASPAM 

assessment regarding influential criteria, unexpected outcomes, and the importance of a balanced 

approach serve as a valuable reference for stakeholders seeking to enhance the quality and 

consistency of vermicelli noodles in the food market. Ultimately, this research endeavors to elevate 

the standards of vermicelli production by providing a reliable and systematic approach to flour 

selection, ensuring the creation of superior-quality vermicelli that delights consumers' palates 

worldwide. 
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