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Introduction

In the contemporary volatile business landscape, industries are perpetually confronted with a
multitude of risks and disruptions. For the construction paint industry, characterized by its reliance
on imported raw materials, chemical processing sensitivities, and exposure to economic sanctions
and currency fluctuations, building a resilient supply chain is not merely advantageous but
essential for survival and competitive continuity. Supplier resilience, defined as a supplier's
capacity to anticipate, withstand, respond to, and recover from disruptive events, emerges as a
critical strategic lever. Selecting resilient suppliers ensures business continuity, mitigates
production stoppage costs, and enhances end-customer satisfaction. Despite a growing body of
literature on supply chain resilience, a significant research gap persists concerning industry-
specific studies, particularly within the construction paint sector. Existing research often focuses
on broader manufacturing or other specific industries like textiles, food, or natural stone, leaving
the unique challenges of the paint industry—such as chemical hazard management, import
dependency, and specific market volatilities—underserved. Furthermore, while Multi-Criteria
Decision-Making (MCDM) methods have been applied, the combined use of the Fuzzy Delphi
technique for expert-driven indicator screening and the Best-Worst Method (BWM) for precise
weighting and ranking has not been previously employed in this context. This study, therefore,
aims to bridge this gap by developing a tailored, robust framework to identify, validate, and
prioritize the key indicators for evaluating supplier resilience specifically within the Iranian
construction paint industry.

Methodology

This applied and descriptive research employs a hybrid two-phase methodological framework to
achieve its objectives. The study population consisted of 10 industry experts and senior
professionals from the construction paint sector, each with a minimum of 15 years of experience,
ensuring deep contextual knowledge. In the first phase, a comprehensive set of 23 potential
resilience indicators was extracted from a systematic review of extant literature. To refine and
validate these indicators within the specific context of the paint industry, the Fuzzy Delphi Method
(FDM) was implemented. A questionnaire utilizing linguistic variables and triangular fuzzy
numbers (e.g., Very Low, Low, Medium, Important, Very Important) was distributed to the expert
panel. The FDM process involved calculating the fuzzy mean for each indicator, defuzzifying
these values using the Center of Gravity method to obtain crisp scores, and then comparing these
scores against a predetermined threshold of 0.70. Indicators scoring at or above this threshold were
retained, while others were deemed less critical for this specific industry context. This process
culminated in the validation of 17 key resilience indicators from the initial 23.
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The second phase focused on determining the relative importance and final ranking of the 17
validated indicators. For this purpose, the Best-Worst Method (BWM), a recent and efficient
MCDM technique, was adopted. Experts were asked to identify the most important (Best) and the
least important (Worst) criterion from the list. Subsequently, they performed pairwise comparisons
between the Best criterion and all others, and between all criteria and the Worst criterion, using a
scale of 1-9. These comparisons were used to formulate a linear programming model, solved using
Lingo software, to derive the optimal weights for each criterion (wj) and a consistency ratio (x¢x).
A consistency ratio below 0.1 indicates acceptable reliability of the expert judgments. This two-
stage hybrid approach (Fuzzy Delphi + BWM) ensures that the final model is both contextually
validated through expert consensus and yields highly reliable and precise priority weights.
Results and Discussion
The application of the Fuzzy Delphi technique successfully refined the indicator set. From the
initial 23 indicators, 17 were confirmed as critically relevant to supplier resilience in the
construction paint industry. Notably, indicators such as "visibility,” "R&D capability,” "extra
inventory," and "quality management" were filtered out, suggesting that experts perceive them as
having lower operational priority or applicability within the specific constraints and practices of
this sector.
The subsequent BWM analysis provided a clear hierarchy of importance among the 17 validated
indicators. The calculated consistency ratio was 0.016, far below the 0.1 threshold, confirming the
high reliability and internal consistency of the expert comparisons. The top three indicators, which
collectively form the core of supplier resilience in this industry, were:

1. Customer Service Level and Satisfaction (C13) with a decisive weight of 0.268.

2. Agility (C5) with a weight of 0.158.

3. Inventory Management Methods (C11) with a weight of 0.147.
These results reveal a strong customer-centric and operational orientation. The paramount
importance of Customer Service Level and Satisfaction underscores that, from the perspective of
paint manufacturers, a resilient supplier is ultimately one that can guarantee service continuity and
meet customer expectations reliably, even under disruptive conditions. This aligns with the
fundamental goal of resilience: to maintain performance. Agility, the ability to respond swiftly to
unforeseen changes in supply or demand, is critical in an industry plagued by import uncertainties
and market volatility. Inventory Management Methods directly impact a supplier's ability to buffer
against shocks, manage lead times, and prevent stockouts or excessive holding costs, making it a
vital operational component of resilience.
Other indicators, such as Redundancy (C9), Flexibility in Production (C1), Trust (C8),
and Financial Strength (C4), received lower but complementary weights, indicating their
supportive role in building a holistic resilient profile. The findings show partial alignment with
prior research in other sectors, which also emphasize agility and inventory management. However,
the elevation of customer service satisfaction to the foremost position offers a distinct,
performance-oriented perspective specific to the dynamics of the construction paint supply chain.
Conclusion
This study presents a novel, integrated framework for assessing supplier resilience tailored to the
construction paint industry. By combining the Fuzzy Delphi Method for context-specific indicator
screening and the Best-Worst Method for accurate prioritization, the research provides a both
rigorous and practical tool for decision-makers. The identified hierarchy—nhighlighting customer
service, agility, and inventory management as the paramount resilience indicators—offers clear
strategic guidance. Managers in the paint industry should prioritize evaluating and developing
these capabilities in their suppliers to enhance overall supply chain robustness. Furthermore,
suppliers themselves can utilize these findings to focus their improvement efforts on the areas
deemed most critical by their customers. Future research can extend this framework by
investigating the causal relationships between these resilience indicators and overall firm
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performance, applying the model in other geographical or industrial contexts, or integrating it with
data-driven risk assessment tools for dynamic resilience evaluation.
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