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Abstract: Supplier selection is a crucial element in enhancing the operational performance of SMEs, especially in the textile 

industry. XYZ SME, as a company engaged in fabric production, faces challenges in determining suppliers that meet key 

criteria such as product quality, cost, flexibility, and responsiveness to market demand. This study aims to analyze and 

determine the best fabric suppliers for XYZ SME using the Analytical Hierarchy Process (AHP) method. AHP allows for the 

determination of priority weights based on relevant criteria and sub-criteria, and provides priority scores for each supplier 

being evaluated. The research findings reveal that Supplier nirwana tekstil occupies the top position with the highest priority 

score of 0.433882, followed by Supplier tokok kain pasar baru (0.259807), while Suppliers tiga saudara tekstil, jayatekstil, 

and kharisma have lower priorities. Product quality and cost were found to be the primary factors in supplier selection, with 

quality (0.305031) being the most dominant criterion, followed by cost (0.200456). A novel finding in this research is the 

significant importance of accuracy or adherence to product specifications, which was found to be a key sub-criterion 

influencing supplier selection. Adherence to specifications ranked the highest in the accuracy category, indicating that 

consistency in meeting agreed-upon quality standards greatly impacts the final product quality and company reputation. This 

finding provides valuable insights for SMEs in selecting the right suppliers and opens avenues for future research that 

considers external factors and non-technical relationships in supplier selection. 

Keywords: Supplier Selection, AHP, Quality, Cost, Accuracy. 

I. INTRODUCTION  

Small and Medium Enterprises (SMEs) play a strategic role in Indonesia's economy. In 2024, the sector contributed 

60.51% to the Gross Domestic Product (GDP) and absorbed up to 97% of the national workforce [1]. Additionally, SMEs 

accounted for 15.7% of total domestic exports. Among various SME sectors, the textile and textile product industry is one of 

the key contributors, employing approximately 20% of the total workforce[2], [3]. 
 

The sustainability of textile SMEs, particularly in the fashion sector, heavily depends on the production of competitive 

products. Competitiveness is influenced by the quality of materials, design, and competitive pricing [4], [5]. [6]  found that 

design and materials contribute 40% to consumers’ purchasing decisions, with price having an equal influence. Therefore, 

selecting the right raw materials is crucial for operational success and sales performance. 
 

In practice, textile SMEs often rely on multiple suppliers for raw materials. Supplier selection is frequently based solely 

on material availability, without thoroughly considering factors such as quality, price, delivery time, flexibility, and 

responsiveness. This can lead to issues such as production delays, increased costs, and reduced customer satisfaction [7], [8], 
 

XYZ, a newly established SME in men’s fashion that began operations in mid-2024, faces similar challenges. The 

company collaborates with several local garment manufacturers under a contract manufacturing scheme and relies heavily on 

five key suppliers located in Jakarta and Bandung. However, XYZ frequently experiences problems such as mismatched 

materials, delayed deliveries, and inconsistent stock availability. These issues have led to increased production lead time, 

missed production targets, and compromised product quality. In fact, the company’s initial product launch received negative 

feedback from customers due to fabric discomfort, with complaints about heat and lack of breathability. 
 

These problems highlight the importance of a comprehensive supplier evaluation process. Currently, XYZ’s supplier 

selection approach lacks a strategic, objective, and measurable framework. Previous studies have recommended the use of 

decision-making tools such as the Analytical Hierarchy Process (AHP) for supplier selection [9], [10]. AHP is an effective 

method for addressing multi-criteria decision-making by systematically comparing alternatives based on predefined criteria. 
 

Therefore, this study aims to formulate a strategic supplier selection model that is systematically structured and 

objectively measured. The model is intended to assist business owners, especially those in textile SMEs within the fashion 
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sector, in evaluating and selecting the most appropriate suppliers based on relevant criteria and measurable priorities. By 

applying the Analytical Hierarchy Process (AHP), this research not only seeks to generate a supplier ranking but also provides 

a decision-making structure that can serve as a strategic reference for supply chain management. 
 

Several previous studies have utilized AHP based on five primary criteria: quality, price, delivery, flexibility, and 

responsiveness. However, in the context of XYZ, an additional criterion, accuracy, is highly relevant. Accuracy includes 

conformity to specifications, agreed quantity, and delivery timing. Research by [11], [12] emphasized that accuracy 

significantly affects production efficiency and customer satisfaction. This criterion introduces a novelty in this study and 

differentiates it from prior research. 
 

By integrating accuracy into the decision-making structure, the AHP model can help XYZ identify the most suitable 

suppliers based on prioritized, relevant criteria. This approach shifts supplier selection from being subjective to rational and 

consistent. The outcomes of this study are expected to contribute not only to the supplier selection strategy of XYZ but also 

serve as a reference for other fashion SMEs facing similar supply chain challenges. 
 

II. LITERATURE REVIEW  

A) Multi-Criteria Framework for Fabric Supplier Selection in Textile SMEs 

Supplier selection for textiles is a strategic decision that directly impacts the success of the supply chain, operational 

efficiency, and product competitiveness of textile SMEs, particularly in the fashion sector. Based on the QCDFR model 

(Quality, Cost, Delivery, Flexibility, Responsiveness), expanded with the addition of the Accuracy variable, this study 

develops a more comprehensive supplier selection framework.  Figure 1 shows the model development. Each criterion is 

explored further as follows: 
 

B) Quality 

Quality is a primary criterion in selecting raw materials, especially in the textile and fashion industry, which heavily 

relies on consumer perceptions of product quality [13], [14]. According to [14], fabric quality can be assessed based on 

technical specifications such as texture, weight (grammage), colorfastness, and defect rates. The sub-criteria include: 
 

➢ Q1: Suitability Measures the extent to which the fabric meets technical and aesthetic standards, such as thickness, 

comfort, and compatibility with product design. 

➢ Q2: Consistency refers to the supplier’s ability to maintain consistent quality over time. Consistency is crucial to avoid 

fluctuations in the quality of the final product. 
 

C) Cost 

Cost is a critical economic consideration, particularly for SMEs with limited working capital [15]. In the context of 

supplier selection, cost encompasses not only the unit price of the fabric but also potential discounts and ease of transactions. 

The sub-criteria are: 
 

➢ C1: Price assesses whether the offered price aligns with the budget and the added value of the resulting product. 

➢ C2: Discount reflects the supplier’s flexibility in providing financial incentives, such as discounts for bulk purchases. 
 

D) Delivery 

Reliable delivery is a key factor in ensuring smooth production processes. Timely delivery affects lead times and 

production capacity [16]. The sub-criteria include: 

➢ D1: Time Delivery: The supplier’s ability to meet delivery deadlines as agreed.  

➢ D2: Distribution Ability evaluates the effectiveness and efficiency of the supplier’s logistics system in delivering 

products to the production site. 
 

E) Flexibility 

Flexibility is crucial in a dynamic business environment. A supplier’s ability to adapt to changing production needs 

determines the operational resilience of SMEs [17], [18]. The sub-criteria are: 

➢ F1: Change of Quantity Order Assesses the supplier’s capacity to adjust order quantities when demand changes 

suddenly. 

➢ F2: Ease of Ordering Measures the simplicity of the ordering process, including communication flow, information 

systems, and payment ease. 
 

F) Responsive 

Responsiveness reflects the speed and effectiveness of a supplier in addressing requests and resolving issues [8]. For 

SMEs, responsive suppliers can prevent losses due to delays or product errors. The sub-criteria include: 

➢ R1: Response to Complaints Measures the speed and quality of responses to complaints regarding quality or delivery 
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issues. 

➢ R2: Response to Sudden Orders: The supplier’s ability to handle urgent requests or additional order volumes. 
 

G) Accuracy  

Accuracy is an additional criterion that has not been widely explored in previous studies but is highly relevant in 

production contexts relying on just-in-time delivery. This criterion focuses on precision in meeting quantity and quality as 

agreed [12], [19]. The sub-criteria are: 

➢ A1: Adherence evaluates the supplier’s compliance with all aspects of the agreement, including product specifications, 

order quantities, and delivery timelines. 

➢ A2: Order Processing Speed: The speed of processing and fulfilling orders from the time of placement to delivery. 
 

 
Figure 1. Model Development AHP 

 

III. RESULTS AND DISCUSSION  

This study collected data from three main respondents, consisting of two internal respondents, namely, the management 

of UMKM XYZ, and one respondent from the garment sector. Tables 1, 2, and 3 present the data collected from each 

respondent, while Table 4 displays the geometric mean of their responses for the pairwise comparison at the first-level criteria. 
 

A) Prawise Comparison  

a. Prawise Comparison Level 1 (Criteria) 

This study collected data from three main respondents, consisting of two internal respondents, namely, the 

management of UMKM XYZ, and one respondent from the garment sector. Tables 1 present the data collected from each 

respondent and finally the measurement of the geometric mean for the pairwise comparison at the first-level criteria. 

Table 1. The result of the geometric mean 

Kriteria Quality Cost Flexibility Responsive Delivery Accuracy 
Quality 1 3 3 3 3 3 

Cost 0.333333 1 3 3 3 3 

Flexibelity 0.333333 0.333333 1 3 1.44224957 1.44225 

Responsive 0.333333 0.333333 0.333333333 1 3 0.693361 

Delivery 0.333333 0.333333 0.333333333 0.693361274 1 0.333333 

Accuracy 0.333333 0.333333 0.693361274 1.44224957 3 1 

Total 2.666667 5.333333 8.360027941 12.13561084 14.44224957 9.468944 
 

After obtaining the geometric mean, the next step is to calculate the priorities based on the weights assigned by the 

respondents. The determination of priorities begins with calculating the eigenvector through the quadratic matrix, followed 

by matrix normalization to obtain the normalized eigenvector (NEV). The results of the eigenvector calculation are 

presented in Tables 2 and 3. 
 

Table 2: Result of the calculation priority and the eigen vector in the criteria 

Criteria Priority 
Eigne Value 

(EVN) 
Rangking 

Eigen vektor 

normalisasi 

(EVN) 
Quality 0.305031 0.813416403 1 0.123245 

Cost 0.200456 1.069098602 2 0.161985 

Flexibility 0.137559 1.14999795 3 0.174242 
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Responsive 0.098776 1.198705038 5 0.181622 

Delivery 0.091175 1.316771226 6 0.199511 

Accuracy 0.111996 1.060484555 4 0.160679 

Total 0.944993 6.608473775 - 1.000515 
 

In this study, the priority weight calculations indicate that Quality is the most important criterion, with the highest 

priority weight of 0.305031. This highlights that the quality of products or services provided by suppliers is the primary 

consideration in decision-making. This finding aligns with fundamental procurement principles, where quality is often 

viewed as a key indicator of long-term success in business relationships. Previous research, such as that by [20], 

emphasizes that product quality is a critical factor in maintaining long-term partnerships with suppliers, as consistent 

quality fosters trust and reduces costs associated with repairs or product returns, thereby directly enhancing operational 

efficiency. Thus, selecting suppliers with superior quality contributes significantly to the sustainability and growth of 

companies in competitive markets. 
 

Following quality, cost holds a priority weight of 0.200456, indicating that cost is also a highly important factor, 

though not as dominant as quality. This suggests that while cost efficiency remains a major consideration, companies are 

generally unwilling to compromise on quality for the sake of short-term savings. This is consistent with the findings of [21], 

who found that although cost-saving is essential, many companies prefer to invest more in quality to ensure long-term 

sustainability and to minimize risks associated with substandard goods or services. Therefore, while cost remains important, 

quality continues to be the top priority that companies are not willing to sacrifice. 
 

The criteria of Flexibility, Accuracy, and Responsiveness follow with lower priority weights of 0.137559, 0.111996, 

and 0.098776, respectively. These results indicate that although these factors are relevant and contribute to decision-

making, their influence in supplier selection is not as significant as quality and cost. Research by  [22]  shows that although 

flexibility and responsiveness are essential to adapt to changing market demands, firms tend to prioritize more tangible and 

measurable criteria such as quality and cost, which directly affect operational success and customer satisfaction. Accuracy 

also plays a role in ensuring product consistency and timely delivery, yet it holds less weight compared to quality and cost 

in final decision-making. 
 

Finally, delivery ranks the lowest, with a priority weight of 0.091175, indicating that delivery time and distribution 

capability are considered the least influential factors in the supplier selection process within this research context. Prior 

studies, such as [18] , support this finding, showing that while timely delivery is important, many companies prioritize 

quality and cost due to their direct impact on customer satisfaction and long-term profitability. On-time delivery is often 

viewed as a supporting rather than a determining factor, especially when compared to core criteria such as product quality 

and cost. 
 

Overall, these findings suggest that companies prioritize quality and cost above all, with other factors such as 

flexibility and responsiveness seen as complementary rather than primary decision-making criteria. This aligns with 

existing literature, which emphasizes that optimal supplier selection requires a balance between quality, cost, and 

supporting factors, with quality and cost being the dominant determinants in long-term strategic decisions. 
 

b. Prawise Comparison Level 2 (Sub-Criteria) 

The subsequent step involves evaluating the priority of each sub-criterion under the previously selected main criteria 

through a systematic pairwise comparison process. This method enables decision-makers to assess the relative importance 

of each sub-criterion by directly comparing them in pairs. Through these comparisons, a more nuanced understanding of the 

internal structure and hierarchy of decision factors is achieved. 
 

Each sub-criterion is evaluated in terms of how much more important it is compared to another within the same 

criterion group, based on expert judgment or respondent input. These comparative judgments are then quantified and used 

to calculate the local priority weights of each sub-criterion using mathematical techniques such as eigenvector derivation 

and matrix normalization. 
 

This stage is essential in multi-criteria decision-making (MCDM), particularly within the Analytic Hierarchy Process 

(AHP) framework, as it ensures that not only the main criteria but also the contributing sub-elements are properly weighted 

in accordance with their perceived relevance. As a result, the decision-making model becomes more robust, transparent, 

and reflective of real-world priorities in complex scenarios such as supplier selection or strategic planning. Table 3 shows 

the result of the calculation priority and the eigen vector in each sub-criterion. 
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Table 3. The result of the calculation of the priority and the eigen vector in each sub-criteria. 

Criteria Score Priority 

Eigen 

Vektor 

(EV) 

Norm 

(EV) 
Rangking 

Quality 
Suitability 1.182802 0.591401 1.001455 0.500728 1 

Consistency 0.820109 0.410055 1.001455 0.500728 2 

Total 2.002911 1.001455 2.002911 1.001455 - 

Cost 
Price 1.535092 0.767546 1 0.5 1 

Discount 0.464908 0.232454 1 0.5 2 

Total 2 3 2 1 - 

Flexibelity 
Change of 

Quantity 

Order 

1.000105 0.49994 2.150707 0.49994 2 

Ease Ordering 1.000344 0.50006 2.15122 0.50006 1 

Total 2.00045 1 4.301927 1 - 

Responssive 
Response to 

complaints 
1.50188 0.75019 1.000253 0.5 1 

Respond to 

sudden orders 
0.500627 0.250063 1.000253 0.5 2 

Total 2.002506 1.000253 2.000506 1 - 

Delivery 
Time Delivery 1.501879699 0.75 1 0.5 1 

Distribution 

Ability 
0.500626566 0.25 1 0.5 2 

Total 2.002506266 1 2 1 - 

Accuracy 
Adherence 1.182802 0.591401 1.001455 0.500728 1 

Speed of 

Processing 

Order 

0.820109 0.410055 1.001455 0.500728 2 

Total 2.002911 1.001455 2.002911 1.001455 - 
 

In supplier selection, analyzing sub-criteria allows for a more granular understanding of decision-making priorities. 

Under the Quality criterion, both Suitability and Consistency received equal priority weights of 0.500728. This indicates 

that firms place equal importance on how well a product meets their specific operational needs and on the supplier's ability 

to consistently maintain product standards. Suitability ensures that products are not only technically compliant but also 

aligned with business objectives [19], while consistency strengthens long-term supplier relationships and enhances process 

stability [17]. 
 

In terms of cost, the Price sub-criterion holds the highest weight at 0.767546, highlighting the importance of base 

product cost in managing operational expenses and profitability. This is supported by [23], who emphasize that competitive 

pricing directly affects profit margins and market competitiveness. In contrast, Discount received a lower weight of 

0.232454, suggesting that while supplier discounts are appreciated, they are not prioritized over stable and reasonable 

pricing  [24]. 
 

For the Responsiveness criterion, Response to Complaints dominates with a priority of 0.75019, illustrating that the 

ability to resolve issues effectively has a greater impact than handling sudden orders. This aligns with [25], who found that 

responsiveness to complaints enhances customer satisfaction and supplier credibility. Meanwhile, responding to Sudden 

Orders is rated lower (0.250063), indicating it is valued but secondary in supplier evaluation  [24]. 
 

Under flexibility, the sub-criteria Ease of Ordering and Change of Quantity Order scored nearly equally, with weights 

of 0.50006 and 0.49994, respectively. This balance reflects a slight preference for streamlined ordering processes that 

improve procurement efficiency  [26], while still acknowledging the usefulness of adjusting order volumes under changing 

conditions[27]. 
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In the Delivery category, Time Delivery is strongly favored (0.75), suggesting that timely delivery is crucial in 

maintaining production flow and customer satisfaction [26]. Distribution Ability (0.25), though important, is considered 

supportive and less critical unless it directly affects timeliness (Hazza et al., 2022) 
 

Lastly, for Accuracy, Adherence to order specifications was prioritized higher (0.591401) than Speed of Processing 

Orders (0.410055). This indicates that ensuring order compliance is more valued than fast processing, as accuracy reduces 

risks and enhances trust in supplier relationships[27]. While processing speed contributes to efficiency, it is considered 

secondary to fulfillment accuracy. 
 

c. Prawise Comparison Level 3 (Alternative) The Best Supplier Selection  

The results of the questionnaire completed by the respondents who serve as key decision-makers in this study reflect 

their pairwise comparisons of the supplier alternatives involved. These respondents were selected based on their in-depth 

knowledge of the company’s needs and priorities relevant to supplier selection decisions. This process enables a more 

accurate and contextually appropriate evaluation of alternatives based on the predetermined criteria. The results of these 

pairwise comparisons are presented in Table 4. 
 

Table 4. Result of pairwise comparisons in the alternative (selecting the best supplier) 

Criteria Score Priority 

Eigen 

Vektor 

(EV) 

Norm 

(EV) 
Rangking 

Tiga Saudara 0.444013 0.088779 1.183724 0.215795 4 

Jaya Tekstil 0.276353 0.055256 0.884099 0.161173 5 

Toko kain 

pasar baru 
1.299373 0.259807 1.255732 0.228923 2 

Kharisma 0.763756 0.152711 1.170787 0.213437 3 

Nirwana tekstil 2.169978 0.433882 0.89669 0.163468 1 

Total 4.953473 0.990436 5.391031 0.982796 - 
 

The priority calculation results indicate that Supplier Nirwana Tekstil ranks highest, with a priority score of 0.433882. 

This suggests that Nirwana Tekstil is the most suitable supplier based on the predefined selection criteria. The high score 

reflects the supplier's strong performance across various dimensions such as product quality, pricing, flexibility, and 

responsiveness to market demands. This finding is consistent with the study by [7], which revealed that quality and cost 

were the most influential criteria in supplier selection, with respective weights of 0.316 and 0.298. 
 

Supplier Toko Kain Pasar Baru ranks second with a priority score of 0.259807. Although lower than Nirwana Tekstil, 

this supplier still demonstrates a considerable level of alignment with the selection criteria. However, its performance is 

comparatively weaker in several key aspects, particularly in quality and pricing. This supports findings from [28], who also 

emphasized the primacy of quality, followed by flexibility and delivery, in supplier selection processes. 
 

Supplier Kharisma and Supplier Tiga Saudara Tekstil follow in third and fourth place, with scores of 0.152711 and 

0.088779, respectively. While Kharisma shows slightly better alignment than Tiga Saudara Tekstil, both are significantly 

less suitable compared to the top two suppliers. These results highlight their limitations in meeting the core selection 

criteria. As noted in previous research [29], suppliers with lower scores in quality and cost tend to be less favored in 

strategic procurement decisions. 
 

Finally, Supplier Jaya Tekstil holds the lowest position, with a priority score of 0.055256, indicating the least 

alignment with the established criteria. This suggests that Jaya Tekstil falls short in fulfilling many of the critical factors 

required and plays only a limited role in the supplier selection process. Although responsiveness and flexibility are 

important, their lower relative weight compared to quality and cost, as observed by [30], further explains this ranking. 
 

B) Consistency Ratio (Validity) 

To ensure the validity of the priority rankings established for the criteria, sub-criteria, and alternatives, the next step is to 

perform a Consistency Ratio (CR) test. This test aims to evaluate the degree of consistency in the pairwise comparisons made 

by the respondents. A low consistency ratio indicates that the comparisons are logically consistent and therefore reliable for use 

in decision-making. The results of the consistency ratio calculations are presented in Table 5. 
 

Table 5. Result of the calculation of the consistency ratio 

Criteria 
Sub-Criteria 

Alternative 
Quality Cost Responsive Flexibility Delivery Accuracy 

CI 0.12169 CI 0.002 CI 3.87 CI 5.05 CI 2.30 CI 2.65x CI 0.002 CI 0.097757868 
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475 x 10-

7 

x 10-5 x 10-

5 

10-7 

RI (n = 

6) 
1.24 

RA 0.00 RA 0.00 RA 0.00 RA 0.00 RA 0.00 RA 0.00 RI 

(n 

=6) 

1.12 

CR 
0.09814

093 

CR 0.00 CR 0.00 CR 0.00 CR 0.00 CR 0.00 CR 0.00 CR 0.087283811 

 

To ensure the reliability of the priority rankings at all levels of the AHP hierarchy, consistency ratio (CR) validation was 

performed for criteria, sub-criteria, and alternatives. The CR for the main criteria was 0.098 (9.8%), which is below the 

acceptable threshold of 0.10, indicating consistent judgments. Further validation at the sub-criteria level showed CR values of 

0.00 across all categories, demonstrating a very high level of consistency in respondent assessments. Similarly, the CR for the 

alternative level was 0.0873 (8.73%), also below the threshold. These results confirm that all pairwise comparisons were 

consistent and logically sound, validating the reliability of the decision-making model used in this study. 
 

IV. CONCLUSION  

The AHP analysis identified Supplier Nirwana Tekstil as the most optimal alternative, with the highest priority score of 

0.433882, indicating a strong alignment with key supplier selection criteria, including quality, cost, flexibility, and 

responsiveness. Supplier Toko Kain Pasar Baru ranked second (0.259807), while other suppliers demonstrated lower priority 

scores, reflecting limited alignment with the primary criteria. At the main criteria level, Quality (0.305031) and Cost 

(0.200456) emerged as the most influential factors, underscoring the strategic importance of product reliability and cost 

efficiency in supplier decision-making. At the sub-criteria level, Suitability and Consistency under quality (0.500728), Price 

under cost (0.767546), and Adherence under accuracy (0.591401) were the most significant contributors. These findings 

emphasize the critical role of technical specification conformity and stable product performance in fostering sustainable 

supplier relationships. The results align with previous studies that highlight quality and cost as the primary drivers of supplier 

selection in the textile supply chain. 
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