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Introduction

Supplier selection can have a significant impact on costs, quality, technology, and
time-to-market of products (Handfield et al., 1999). Talluri and Narasimhan
(2004), emphasize that supplier management through identification, selection, and
the development of long-term strategic relationships—is a key component of
supply chain success. In this context, examining and implementing modern
approaches to supplier selection is essential.

For a manufacturing unit, selecting the right suppliers and determining the optimal
order quantity that aligns with customer quality expectations and supplier
capabilities is crucial. However, it must be acknowledged that it is rarely feasible
to select a single supplier who can fully meet all the production requirements in
accordance with existing organizational objectives. This is mainly due to the
presence of multiple—often conflicting—goals considered in the supplier order
allocation process. Therefore, the application of multi-objective programming
models becomes inevitable in determining the optimal order quantity to be
assigned to each supplier.

Literature Review

Chen et al., (2020) also propose a hybrid fuzzy DEMATEL-TOPSIS approach for
sustainable supplier selection in a smart supply chain. The effectiveness and
accuracy of the proposed method are demonstrated through its application in the
selection of a sustainable vehicle transmission supplier and by comparing it with
other methods.
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Duan and Ventura, (2019) in their study, employ a mixed-integer linear
programming model to address a multi-period, multi-supplier, and multi-stage
problem with variable demand and predetermined lead time for a product. The
length of the time period is then treated as a decision variable. The results indicate
that the time period length significantly affects supplier selection, part size
allocation, and inventory planning decisions. This highlights the importance of
choosing an appropriate time period length, considering the trade-off between
model complexity and cost savings.

Research Methodology

The present study investigates an approach to supplier selection for Shiraz Plast
Arm Company that simultaneously considers criteria related to supplier evaluation
and product characteristics. Given that manufacturing units must receive orders
from suppliers in a way that ensures both a reasonable overall purchase value and
procurement at the lowest possible cost, this study formulates these two objectives
mathematically—maximizing the total order quantity and minimizing the total
cost—to determine the optimal order quantities achievable from suppliers.

Another objective of this research is to identify suitable suppliers based on their
competencies in meeting the company's requirements and desired product
features. This approach is designed to enhance customer satisfaction and secure a
larger market share. Moreover, the study scientifically supports the identification
of appropriate suppliers and the determination of the order allocation quantity
from each supplier.

This study employs both library-based and field research methods. To identify and
determine the research components, the researcher reviews the literature using the
library method, and to collect the required data, fieldwork is carried out through
designed questionnaires.

The procedure is as follows: in the first stage, the Step-wise Weight Assessment
Ratio Analysis (SWARA\) is applied to measure the relative importance weights
of each customer quality requirement in the Quality Function Deployment (QFD)
process. In the second stage, supplier evaluation scores for each criterion are
determined. To address some supplier constraints, a Goal Programming (GP)
model is developed, aiming to maximize the Total Value of Purchase (TVVP) while
minimizing the Total Cost of Purchase (TCP).

Results

The petrochemical companies that qualified for identifying the quality
requirements of Shiraz Plast Arm Company's customers regarding their needed
products were evaluated and selected. Moreover, the customers’ quality
requirements in this study were assessed specifically for the product “High-
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Density Polyethylene (HDPE).” As shown in Table 2, these requirements
comprised eight quality attributes. According to the results obtained from
applying the Step-wise Weight Assessment Ratio Analysis (SWARA) technique,
the quality requirements “Material Tolerance” and “Strong Sewability” received
the highest relative importance weights of 0.185 and 0.176, respectively.On the
other hand, results from the Quality Function Deployment (QFD) method to
measure the importance of supplier selection criteria indicated that “Compliance
with Standards” and “Cost Reduction Activities” held the largest shares in
supplier selection. The suppliers in this study included five petrochemical
companies. Furthermore, the evaluation results of each petrochemical company
against the supplier evaluation criteria revealed that Bandar Imam Petrochemical
Company ranked first with an importance weight of 0.218, followed by Amir
Kabir Petrochemical and Aria Sasol Petrochemical with weights of 0.217 and
0.190, respectively.

Discussion and Conclusion

Manufacturing and service organizations rely on suppliers with superior quality
levels to enhance the quality of their products and services. The present study
proposes an effective and practical model for supplier selection and ranking,
which, by leveraging Quality Function Deployment (QFD) and Step-wise Weight
Assessment Ratio Analysis (SWARA), effectively addresses customer needs and
requirements. With the significant increase in competitiveness across various
levels of international markets, organizations' efforts to survive in these markets
have intensified simultaneously. This situation has made supply chain
management more critical than ever. Moreover, supplier selection is considered a
strategic and vital approach in this context, where establishing long-term and
sustainable relationships with suppliers plays an important role. Such
relationships create opportunities for both suppliers and manufacturers to improve
their operations. Given this, supplier selection has become increasingly important,
and this research addresses this critical aspect accordingly.Since the product under
evaluation for quality requirements is High-Density Polyethylene (HDPE), it is
recommended that suppliers logically control the chemical properties of this
product to ensure a positive and acceptable impact on the delivered product.
Controlling this factor can play a significant role in the final cost of the finished
product and its marketability.

Keywords: Goal Programming, SWARA Technique, Supply Chain, Quality Function
Deployment (QFD).
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