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Abstract

This study presents a model for identifying and structuring construction projects using a
sustainable development approach, focusing on Qeshm lIsland in Iran. By integrating expert
opinions with ANFIS modeling and the ANP and TOPSIS methods, this research evaluates
strategies for enhancing sustainability within the construction project supply chain. The key
identified strategies include material supply management, labor supply and safety management,
design and engineering management, and construction and production management. The
proposed model emphasizes aligning project objectives with environmental, social, and
economic sustainability criteria to minimize negative environmental impacts while contributing
positively to the local community. The localized model incorporates the unique geographical,
climatic, and socio-economic conditions of Qeshm Island, integrating region-specific drivers and
risks. The findings highlight the importance of stakeholder engagement and technological
innovation and offer practical recommendations for improving construction management
practices and promoting sustainable urban development.

Keywords: supply chain, sustainable supply chain, sustainable development, sustainability
performance, construction management.

Introduction

Today, organizations operate in an increasingly complex and competitive environment where
success is no longer determined solely by internal performance but also by the efficiency and
coordination of supply chains. Managing collaboration among supply chain partners is
challenging due to the presence of multiple stakeholders with diverse interests and objectives.
Effective cooperation, negotiation, and joint decision-making are therefore essential to respond
to customer demands and manage uncertainties. In recent years, sustainability has emerged as a
critical concern for organizations seeking long-term competitiveness, encouraging them to align
their activities with economic, social, and environmental goals. In the construction industry,
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rapid population growth and urbanization have led to a significant increase in construction
projects. Complexity, diverse stakeholders, and numerous risks, making effective project and
supply chain management essential, characterize these projects. On Qeshm Island, unique
geographical and climatic conditions, along with the development of the free trade zone, have
intensified construction activities while also introducing challenges such as weak compliance
with building regulations, project delays, material corrosion, and managerial inefficiencies.
Accordingly, sustainable supply chain management in construction projects has become
particularly important in this region. This study aims to develop a model for identifying and
structuring the supply chain of construction projects based on a sustainable development
approach. The proposed model examines relationships among supply chain components,
evaluates their importance and associated risks, and provides recommendations for improving
construction management practices while achieving economic, social, and environmental
sustainability.

Methodology

This study analyzes the supply chain challenges of construction projects in Qeshm and develops
a model based on a sustainable development approach. First, the research identifies the major
challenges facing urban construction projects in Qeshm through field investigations and
document analysis. The key issues include shortages of skilled labor during peak heat periods,
reduced construction quality due to high temperatures, limited access to high-quality materials,
freshwater scarcity, insufficient use of modern construction technologies, weak strategic
planning, and transportation and customs constraints. These challenges highlight the need for
sustainable supply chain strategies in the region. The researchers collected data using a survey-
based method through structured questionnaires distributed among contractors active in Qeshm’s
construction sector. The analysis includes 33 valid responses. Experts evaluated the content
validity of the questionnaire, and the researchers assessed its reliability using Cronbach’s alpha
in SPSS. For modeling, the study uses the Adaptive Neuro-Fuzzy Inference System (ANFIS) to
evaluate four key dimensions: material supply management, labor and safety management,
design and engineering management, and construction and production management. The
researchers normalized the data before modeling in MATLAB. Finally, the study applies the
TOPSIS method to prioritize eleven proposed strategies and determine the most suitable
approach for achieving sustainable supply chain management in Qeshm’s construction projects.

Discussion

The results show that 72% of the experts were between 45 and 60 years old and 78% had more
than 10 years of professional experience, indicating a highly experienced and reliable sample
group. The reliability test results demonstrated that Cronbach’s alpha for all criteria exceeded
0.7, confirming that the research questionnaire had acceptable reliability. In the ANFIS analysis,
the model showed very high performance during the training stage (R? = 1). However, its
predictive accuracy decreased during the testing stage with a low coefficient of determination (R?2
= 0.047), indicating limitations in the model’s generalization capability. In the next step, the
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weights of the four main strategies were determined using the ANP method. Among them,
material supply management received the highest weight (0.553), followed by design and
engineering management (0.294), construction and production management (0.094), and labor
supply and safety management (0.059). The TOPSIS results revealed that the “use of sustainable
supply chain management software” (0.8962) and the “selection of sustainable materials and
resources” (0.8664) were the highest-priority strategies, while “building insurance” received the
lowest priority. Overall, the findings highlight that achieving sustainable development in
construction projects in Qeshm requires a systematic and localized approach that incorporates
modern technologies and effective stakeholder engagement.

Conclusion

This study provides important insights into developing a model for identifying and structuring
construction projects based on sustainable development principles, with a specific focus on
Qeshm Island, Iran. The study analyzes data collected from 33 experts involved in construction
projects. The proposed framework integrates sustainability considerations into construction
project management by emphasizing four key dimensions: material supply management, labor
and safety management, design and engineering management, and construction and production
management. The findings highlight the importance of adopting a systematic and integrated
approach that aligns environmental, social, and economic objectives within construction
activities. By addressing the specific climatic and regional challenges of Qeshm and
incorporating technological advancements, the proposed model offers a practical guideline for
improving sustainability in construction projects. The study contributes to both academic
literature and practical decision-making by providing useful insights for practitioners and
policymakers involved in construction management. However, the study also has several
limitations. The relatively small sample size of 33 experts may limit the generalizability of the
findings. In addition, the focus on Qeshm Island may reduce the applicability of the model to
other regions with different environmental and socio-economic conditions. Future research
should include larger and more diverse stakeholder groups and conduct comparative studies
across different regions. Long-term studies may also evaluate the effectiveness of the proposed
model and examine the integration of emerging technologies such as the Internet of Things (1oT)
and blockchain to improve sustainable construction supply chains.
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