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Extended Abstract
Introduction

The adoption of world-class manufacturing (WCM) is vital for industries seeking
to boost competitiveness, product quality, and customer satisfaction in the global
market (Park, 2025). This research investigates the key activities required to
implement WCM within the Entekhab Industrial Group, a prominent home
appliance manufacturer in West Asia. The study addresses the pressing need to
navigate global competition, technological advancements, and dynamic business
conditions that challenge organizational survival (Montag, 2023). The central
research question is: What are the critical activities for achieving WCM in the
Entekhab Industrial Group, and how should they be prioritized?

The importance of this topic stems from its potential to enable Entekhab to
compete globally by adopting WCM strategies focused on continuous
improvement, cost reduction, productivity, and customer satisfaction (Ofori et al.,
2023). With increasing global competition and national emphasis on export
growth, WCM is crucial for producing high-quality goods and enhancing export
capabilities (Kalantari et al., 2023). However, there is a significant gap in research
on WCM application in Iran’s home appliance industry, particularly regarding
specific activities for successful implementation. This study employs a systematic
approach to identify and prioritize WCM activities based on the twelve pillars of
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world-class manufacturing. By analyzing these within Entekhab’s extensive value
chain in production, sales, logistics, and after-sales services, the research offers
practical insights. The findings aim to address the knowledge gap, providing a
pioneering contribution to both academic and practical efforts in Iran’s home
appliance sector.

Literature Review

World-class manufacturing (WCM) is a holistic strategy focused on operational
excellence through improved efficiency, quality, and competitiveness. It
integrates principles like continuous improvement, customer focus, and employee
engagement, extending beyond tools to foster a culture of excellence (Tushial &
Digalwar, 2021; Ciccarelli et al., 2022). WCM aligns with lean manufacturing,
emphasizing waste reduction (D’Orazio et al., 2020), and agile manufacturing,
prioritizing market responsiveness (de Andrade et al., 2021), forming a framework
for global standards. Recent research underscores WCM'’s applications. Olatunde
et al. (2024) studied energy-efficient appliances, identifying WCM
implementation factors. Alejandre et al. (2022) assessed appliance lifespans via
lifecycle analysis, while Karagiannopoulos et al. (2024) explored obsolescence
tied to energy use. Hassan and Kadhum (2020) linked WCM to sustainability
through resource conservation. Ciccarelli et al. (2022) noted Industry 4.0’s role in
enhancing operator efficiency. In Iran, Ghaemmagham et al. (2021) developed a
sustainable WCM model for automotive, and Latifian et al. (2020) examined
technology transfer for battery manufacturing. Mir-Habibi et al. (2020) identified
WCM criteria for Iran’s appliance industry, and Jalalian and Farsijani (2020)
ranked lean tools. Internationally, Petrillo et al. (2019) and Ebrahimi et al. (2019)
advanced WCM models for SMEs and Industry 4.0. Despite extensive WCM
research, its application in Iran’s home appliance sector remains underexplored.
This study addresses this gap by prioritizing WCM activities for the Entekhab

Industrial Group.
Research Methodology

This study was conducted in three phases to identify and prioritize key activities
for world-class manufacturing (WCM) at the Entekhab Industrial Group. In the
first phase, 15 production and industrial engineering experts completed pairwise
comparison questionnaires to rank the 12 main WCM pillars using the Analytic
Hierarchy Process (AHP), which involves defining a hierarchy tree, numerical
evaluation, and inconsistency analysis (Anuradha et al., 2019). In the second
phase, brainstorming sessions with experts from various domains identified sub-
criteria for each key WCM activity. In the third phase, pairwise comparison
questionnaires were distributed among experts—5 from logistics, 4 from HSE, 8
from production, 5 from finance, 12 from industrial engineering, 10 from
maintenance, 7 from HR, and 4 from quality control—to prioritize these sub-
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criteria. This structured approach establishes a framework for prioritizing WCM
activities tailored to the Entekhab Industrial Group.

Results

The study prioritized the 12 pillars of world-class manufacturing (WCM) for the
Entekhab Industrial Group using the Analytic Hierarchy Process (AHP). Pairwise
comparison questionnaires, completed by 15 experts, yielded a normalized matrix,
with the geometric mean determining criteria weights. The "Environment and
Energy" criterion achieved the highest weight of 1.175, indicating its critical role
in WCM implementation. The consistency ratio (CR) was 0.007, confirming
evaluation consistency. Sub-criteria for each pillar were identified through
brainstorming sessions with domain experts and prioritized by multiplying their

relative weights by the respective pillar weights.
Discussion and Conclusion

The study prioritized key activities for achieving world-class manufacturing
(WCM) at the Entekhab Industrial Group, aligning with prior research. Tusnial
and Digalwar (2021) emphasized WCM’s focus on efficiency and quality,
consistent with this study’s prioritization of the “Environment and Energy” pillar
(weight: 1.175), reflecting global sustainability trends (Hassan & Kadhum, 2020).
The high ranking of “Technical Advancements in Equipment for Environmental
Impact Reduction” (weight: 0.206) aligns with Ciccarelli et al. (2022), who
highlighted Industry 4.0’s role in efficiency. Logistics and safety pillars, ranked
second and third, echo Mir-Habibi et al. (2020), who stressed supply chain
integration in Iran’s appliance industry. However, control quality ranked lowest,
as it was already addressed in Entekhab’s management, unlike Olatunde et al.
(2024), who prioritized quality in appliance manufacturing. The study’s strength
lies in its use of the Analytic Hierarchy Process (AHP) and expert input, ensuring
robust prioritization (Anuradha et al., 2019). However, limitations included
experts’ potential reliance on subjective judgment due to Entekhab’s non-WCM
status, limiting findings to the data collection period. Additionally, incomplete
responses and varying expertise levels may have influenced results, consistent
with challenges noted by Jalalian and Farsijani (2020). This research identified
and prioritized key WCM activities for the Entekhab Industrial Group, with
“Environment and Energy” as the top pillar, driven by technical advancements
(weight: 0.033). These findings underscore the importance of sustainability and
innovation in achieving global competitiveness in the appliance industry. Future
research should explore longitudinal WCM implementation and address data
confidentiality constraints to enhance accuracy. This study provides a foundation
for Entekhab to pursue WCM, contributing to both academic and practical
advancements in Iran’s manufacturing sector.
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