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Abstract

This study aimed to identify, classify, and prioritize the components of a supplier planning and selection model in a sustainable supply
chain, focusing on the automotive industry and Saipa Automotive Company. This developmental-applied study used an exploratory design.
Initially, 35 potential factors affecting sustainable supplier selection were identified based on the literature and expert opinions. These
factors were refined through three successive expert-evaluation rounds using a five-point Likert-scale questionnaire. Factors with mean
scores greater than 3 were retained, and Kendall’s coefficient of concordance was used to assess agreement among experts. Ultimately,
25 factors were classified into five dimensions: economic, environmental, social, legal, and technical-organizational. For weighting and
prioritizing the dimensions, a pairwise-comparison questionnaire was completed by 10 experts, and the data were analyzed using fuzzy
Analytic Hierarchy Process (AHP). Judgment consistency was assessed using the AM and AG matrices. Kendall’s coefficients of
concordance for the first, second, and third stages were 0.807, 0.822, and 0.849, respectively, and all were statistically significant at
p<0.001. The consistency ratio was 0.0162 for the AM matrix and 0.0639 for the AG matrix, both below the acceptable threshold of 0.10.
Fuzzy AHP results showed that the economic dimension ranked first with a weight of 0.272, followed by the technical-organizational
dimension with 0.251, the legal dimension with 0.191, the social dimension with 0.147, and the environmental dimension with 0.140.
Sustainable supplier selection in the automotive industry is a multidimensional decision problem. Although economic and technical-
organizational considerations had the greatest relative importance, legal, social, and environmental dimensions should also be
systematically incorporated into supplier planning, evaluation, and selection processes.
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Extended Abstract

Introduction

Supplier selection has evolved from a purchasing-oriented decision focused primarily on price, quality, and
delivery into a strategic and multidimensional problem affecting the competitiveness, continuity, resilience,
and sustainability of supply chains. This transformation is particularly important in the automotive industry,
where manufacturers depend on extensive networks of suppliers for thousands of parts, materials, technologies,
and specialized services. The performance of these suppliers directly influences production continuity, final
product quality, operational costs, environmental impacts, and corporate reputation. Consequently, supplier
planning and selection require an integrated framework capable of incorporating conventional economic and
technical criteria together with environmental, social, and regulatory considerations. Previous studies have
demonstrated that supplier-selection strategies are closely associated with organizational and business
performance and should therefore be aligned with the strategic objectives and operating environment of the
focal firm (Fatemeh Kharidar & Alireza Pouya, 2016; F Kharidar & A Pouya, 2016). Supplier selection under
uncertainty also requires structured approaches capable of simultaneously addressing multiple and potentially
conflicting decision criteria (Amorim et al., 2016; Babaei & Omrani, 2017).
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The increasing emphasis on sustainable supply chain management has further expanded the scope of supplier
evaluation. Sustainable supplier selection requires organizations to consider not only economic performance
but also environmental responsibility and social performance. Accordingly, criteria such as pollution reduction,
carbon management, environmentally friendly materials, occupational health and safety, employee rights,
social responsibility, and compliance with environmental standards are increasingly incorporated into supplier-
selection frameworks (Mavi et al., 2017; Yazdani et al., 2017). Ethical, social, and environmental
considerations have similarly been recognized as essential components of contemporary supplier-selection
decisions (Guarnieri & Trojan, 2019). Because many sustainability criteria are qualitative and expert
judgments are inherently uncertain, fuzzy and multi-criteria decision-making approaches have gained
considerable attention in this field (Rashidi & Cullinane, 2019; Wu & Zhang, 2021).

Recent research has also emphasized the integration of sustainability with resilience, agility, digitalization, and
circular-economy principles. Supplier resilience is particularly important because disruptions in supply,
transportation, financial stability, or production capacity can propagate throughout complex industrial
networks. Sustainable and resilient supplier-selection frameworks therefore incorporate criteria related to
flexibility, responsiveness, continuity, technological capabilities, and recovery capacity (Becerra & Diaz,
2025; Ghamari et al., 2022; Hailiang et al., 2023). Simultaneously, Industry 4.0 and circular-economy
developments have broadened supplier-selection criteria to include digital capabilities, green technologies,
recycling potential, product life-cycle management, and resource efficiency (Govindan et al., 2020; Sharma
& Joshi, 2020; Xie et al., 2022). Integrated fuzzy decision-making methods have consequently been
increasingly employed to capture the interaction between operational, environmental, technological, and
strategic requirements (Keshavarz-Ghorabaee, 2023; Tavana et al., 2023).

The relative importance of supplier-selection criteria, however, is strongly dependent on industrial and
organizational context. Studies conducted in the pharmaceutical, steel, medical-device, construction, food, oil,
petrochemical, and automotive industries indicate that the composition and importance of supplier criteria vary
according to industry-specific technological requirements, regulatory pressures, uncertainty, supply risks, and
competitive conditions (Alamroshan et al., 2022; Ganguly et al., 2019; Kiipeli & Sertyesilisik, 2023; Nasri
et al., 2023). In automotive supply chains in particular, quality, delivery reliability, flexibility, cost control,
technological competence, and supplier integration are critical because failures in any of these areas can disrupt
production systems. AHP-based decision-support systems have therefore been specifically developed for
automotive supplier selection (Dweiri et al., 2016). lranian research has similarly emphasized supply risk,
uncertainty, and the need to prioritize supplier-selection indicators in accordance with local organizational
conditions (Azar et al., 2021; Ebrahimpour Azbari et al., 2021).

A wide range of analytical techniques has been applied to supplier selection, including fuzzy AHP, TOPSIS,
DEA, DEMATEL, ANP, SWARA, machine learning, neural networks, and integrated multi-criteria methods
(Ali et al., 2023; Deepika et al., 2023; Nazari-Shirkouhi et al., 2023). Other studies have integrated supplier
selection with order allocation and green supply chain design (Ali et al., 2022; Yazdani et al., 2022), while
demand-driven models have connected supplier selection to changing market and customer requirements
(Zheng et al., 2023). Nevertheless, sophisticated analytical methods cannot compensate for an inadequately
specified set of decision criteria. The identification, contextual refinement, and prioritization of appropriate
criteria therefore remain fundamental stages in developing a practically useful supplier-selection model.
Accordingly, this study aimed to discover, categorize, and prioritize the components of a supplier planning
and selection model for a sustainable supply chain in the automotive industry, with Saipa Automotive
Company as the case context.

Methods and Materials
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The study was developmental and applied in purpose and exploratory in design. It focused on identifying and
prioritizing the components required for sustainable supplier planning and selection in the automotive industry.
The research process consisted of an expert-based qualitative identification and refinement stage followed by
fuzzy AHP prioritization. The case context was Saipa Automotive Company. Participants were selected
purposively from managers, senior specialists, academic experts, and professionals with relevant knowledge
and experience in supply chain management, purchasing and procurement, supplier evaluation, automotive
operations, sustainability, environmental management, and related fields.

An initial pool of 35 supplier-selection factors was generated through examination of the relevant theoretical
and empirical literature and expert input. Expert judgments were collected through structured questionnaires
using a five-point Likert scale. Participants evaluated the importance of each factor and were also able to
propose modifications or additional considerations. The criteria were progressively refined across three expert-
evaluation rounds. Factors with mean scores greater than 3 were retained, while factors failing to meet the
defined threshold were removed. Kendall's coefficient of concordance was calculated at each stage to assess
agreement among experts.

After the final criteria were established, conceptually related factors were organized into broader dimensions.
The resulting hierarchical framework constituted the basis for fuzzy AHP analysis. Pairwise-comparison
questionnaires were completed by 10 qualified experts. Linguistic judgments were converted into
corresponding triangular fuzzy numbers, and expert judgments were aggregated. The consistency of fuzzy
pairwise comparisons was assessed using the Gogus and Boucher approach by constructing AM and AG
matrices and calculating their respective consistency ratios. Ratios below 0.10 were considered acceptable.
Fuzzy synthetic extent values and degrees of possibility were subsequently calculated, and normalized final
weights were derived to determine the priority of the main dimensions.

Findings

The initial stage identified 35 potential factors associated with sustainable supplier selection. Examination of
skewness and kurtosis showed that all values fell within the acceptable range of -2 to +2, indicating an
appropriate distribution of the expert-response data. In the first expert-evaluation stage, five factors obtained
mean scores below 3 and were eliminated: training related to carbon management, air-pollution outcomes
resulting from recycling, use of clean technologies for recycling, political stability, and wastewater-discharge
systems. Consequently, 30 factors entered the second stage.

All 30 remaining factors obtained mean values greater than 3 during the second stage and were therefore
retained for the third round. During the third stage, further refinement led to the exclusion of water-resource
management, prevention of damage to regional vegetation and animal species caused by buildings and
facilities, communication of environmental messages to employees and society, revenue generation, and
absence of adverse records among management and employees. The final framework consequently consisted
of 25 factors.

Expert agreement increased throughout the successive evaluation stages. Kendall's coefficient of concordance
was 0.807 in the first stage, 0.822 in the second stage, and 0.849 in the third stage, with all coefficients
statistically significant at p<0.001. The progressive increase in concordance demonstrated greater convergence
of expert judgments as the criteria were clarified and refined.

The 25 final factors were classified into five principal dimensions. The economic dimension consisted of cost,
financial stability, and economic reputation. The environmental dimension included environmental
management systems, pollutant emissions, carbon reporting, responsible disposal of unavoidable waste,
environmentally friendly raw materials, and regular environmental inspections. The social dimension
comprised occupational safety and health systems, social rights and responsibility, participation in
philanthropic activities, balanced regional development, and employee rights. The legal dimension included
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coordination with governmental sectors, full compliance with laws, and compliance with environmental
standards in production processes. The technical and organizational dimension included quality, delivery and
services, flexibility, management and vision integration, green technology, green product design, green
transportation, and product life-cycle management.

Fuzzy AHP results demonstrated acceptable consistency. For the AM matrix, the maximum eigenvalue was
5.0693, the consistency index was 0.0173, and the consistency ratio was 0.0162. For the AG matrix, the
maximum eigenvalue was 5.0919, the consistency index was 0.0230, and the consistency ratio was 0.0639.
Both consistency ratios were below the 0.10 threshold.

Final fuzzy AHP weighting showed that the economic dimension had the highest priority with a weight of
0.272. The technical and organizational dimension ranked second with a weight of 0.251, followed by the legal
dimension with 0.191. The social dimension ranked fourth with a weight of 0.147, while the environmental
dimension ranked fifth with a weight of 0.140. Thus, economic and technical-organizational considerations
jointly represented the most influential dimensions of sustainable supplier planning and selection in the studied
automotive context.

Discussion and Conclusion

The findings indicate that sustainable supplier selection in the automotive industry is inherently
multidimensional and cannot be appropriately addressed through conventional cost-based purchasing criteria
alone. Although the economic dimension received the highest weight, the final model simultaneously
incorporated technical, organizational, legal, social, and environmental considerations. The prominence of
economic criteria can be interpreted in light of the automotive industry's dependence on cost control, financial
stability, continuity of supply, and the long-term viability of suppliers. A financially unstable supplier may
compromise delivery continuity, investment capacity, quality improvement, and technological development
even when its environmental or social performance is satisfactory.

The technical and organizational dimension, which ranked second, was nearly as important as the economic
dimension. This finding highlights the operational realities of automotive production, where quality failures,
delivery delays, insufficient flexibility, and weak technological capabilities can immediately disrupt
production. Importantly, this dimension also incorporated green technology, green product design, green
transportation, and product life-cycle management, indicating that environmental sustainability is partly
embedded in technical and organizational capabilities rather than existing exclusively as a separate
environmental category.

The legal dimension ranked third, demonstrating the importance of regulatory compliance, governmental
coordination, and adherence to environmental production standards. Supplier non-compliance can expose an
automotive manufacturer to legal, operational, reputational, and sustainability risks. The social and
environmental dimensions received comparatively lower weights but remained integral components of the
final model. Their inclusion demonstrates that occupational health and safety, employee rights, social
responsibility, emissions control, carbon reporting, environmentally friendly materials, and responsible waste
management are recognized as essential aspects of sustainable sourcing.

Overall, the study produced a context-specific hierarchical model consisting of 25 supplier-selection factors
grouped into five dimensions. The increasing Kendall coefficients demonstrated strong and progressively
improving agreement among experts, while the acceptable fuzzy AHP consistency ratios supported the logical
coherence of the pairwise judgments. The resulting priority structure indicates that sustainable supplier
planning in the automotive industry should retain strong economic and operational foundations while
systematically incorporating legal, social, and environmental responsibilities. The model can therefore support
the development of a more comprehensive supplier-evaluation system in which sustainability is integrated into,
rather than separated from, conventional procurement and supply chain decision-making.
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