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ABSTRACT

The construction industry involves complex supply chain networks consisting of contractors, suppliers,
manufacturers, logistics providers, and project stakeholders, making transparency, coordination, and
resource management highly challenging. Traditional construction supply chain systems often suffer from
fragmented communication, delayed payments, inefficient documentation, counterfeit materials, lack of
traceability, and security vulnerabilities. Blockchain technology has emerged as a promising solution to
address these issues by providing decentralized, transparent, immutable, and secure transaction
management systems. This study explores the application of blockchain technology in construction supply
chain management and examines its role in improving operational efficiency, trust, automation, and
sustainability. Blockchain-enabled supply chain systems facilitate secure information sharing among
stakeholders through distributed ledgers and smart contracts. Smart contracts automate procurement
processes, payment verification, material tracking, and compliance management, thereby reducing
administrative delays and human errors. Integration of blockchain with emerging technologies such as the
Internet of Things (loT), Building Information Modeling (BIM), artificial intelligence (Al), and digital twins
further enhances real-time monitoring, predictive analytics, and intelligent decision-making in construction
projects. Blockchain also supports end-to-end material traceability, helping prevent counterfeit materials
and ensuring quality assurance and regulatory compliance. The study highlights the advantages of
blockchain in improving transparency, reducing fraud, enhancing cybersecurity, and supporting
sustainable construction practices through efficient resource utilization and carbon footprint tracking.
However, challenges such as scalability limitations, interoperability issues, implementation costs, lack of
technical expertise, and regulatory concerns remain barriers to large-scale adoption. Blockchain
technology has the potential to revolutionize construction supply chain management by enabling intelligent,
automated, and resilient construction ecosystems that support future smart infrastructure development.
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INTRODUCTION

Copyright © 2026, AETS Global. Volume 2, Pages: 90- 102, May 2026
ISBN: 978-93-5782-920-5, www.aetsjournal.com —Handbook of research in Big Data Analytics, Artificial intelligence and Machine learning



91
Blockchain for Construction Supply Chain Management

The construction industry is one of the largest and most complex industrial sectors globally, contributing
significantly to economic growth, infrastructure development, and urbanization. Construction projects
involve multiple stakeholders, including contractors, subcontractors, suppliers, manufacturers, consultants,
architects, engineers, logistics providers, and regulatory authorities. Managing the supply chain within such
a diverse and interconnected ecosystem is a major challenge due to fragmented communication, lack of
transparency, inefficient documentation, delays in procurement, cost overruns, counterfeit materials,
payment disputes, and poor traceability of resources. Traditional supply chain management systems in
construction often rely on centralized databases, paper-based documentation, and manual coordination
processes, which are vulnerable to errors, fraud, cyber threats, and operational inefficiencies. In this context,
blockchain technology has emerged as a revolutionary digital solution capable of transforming construction
supply chain management through decentralized, transparent, secure, and tamper-resistant data
management frameworks.

Blockchain is a distributed ledger technology that enables secure recording, validation, and sharing of
transactions across multiple participants in a network without the need for a centralized authority. Each
transaction is stored in a block that is cryptographically linked to previous blocks, creating an immutable
and transparent chain of records. This decentralized architecture ensures data integrity, enhances trust
among stakeholders, and prevents unauthorized modifications. Initially introduced as the underlying
technology for cryptocurrencies such as Bitcoin, blockchain has evolved into a versatile technology with
applications across various industries, including healthcare, finance, logistics, manufacturing, energy, and
construction engineering.

In the construction industry, supply chain management plays a critical role in ensuring the timely
procurement, transportation, storage, and utilization of construction materials, equipment, and services.
Construction supply chains are often highly fragmented and involve numerous independent entities
operating across different geographical locations. This fragmentation creates challenges related to
communication gaps, lack of real-time visibility, inefficient inventory management, contract disputes,
delayed payments, and difficulties in tracking material quality and authenticity. Moreover, modern
construction projects increasingly demand sustainability, transparency, and compliance with environmental
and safety regulations, which further complicate supply chain operations.

Blockchain technology offers a promising solution to address these challenges by enabling transparent and
secure information sharing among all stakeholders involved in the construction supply chain. Through
decentralized ledger systems, blockchain allows all authorized participants to access synchronized and
verified records of transactions, contracts, procurement activities, material movements, and project updates
in real time. This transparency reduces the possibility of fraud, corruption, duplicate records, and data
manipulation while improving accountability and collaboration among stakeholders.

One of the key applications of blockchain in construction supply chain management is smart contracts.
Smart contracts are self-executing digital agreements stored on blockchain networks that automatically
execute predefined contractual conditions when specific requirements are met. In construction projects,
smart contracts can automate procurement processes, payment releases, delivery verification, compliance
checks, and supplier agreements. For example, payments to suppliers or subcontractors can be
automatically processed once materials are delivered and verified through IoT sensors or digital inspection
systems. This automation minimizes delays, reduces administrative overhead, eliminates intermediaries,
and enhances trust among project participants.

Another significant advantage of blockchain technology is material traceability and quality assurance.
Construction projects require large quantities of raw materials such as steel, cement, aggregates, glass, and
prefabricated components sourced from multiple suppliers. Ensuring the authenticity, quality, and
sustainability of these materials is essential for structural safety and regulatory compliance. Blockchain
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enables end-to-end tracking of construction materials from manufacturing to final installation. Each
transaction related to material production, transportation, storage, inspection, and usage can be securely
recorded on the blockchain, creating a transparent and immutable audit trail. This capability helps prevent
the use of counterfeit or substandard materials and supports sustainable sourcing practices.

Blockchain integration with emerging technologies such as the Internet of Things (IoT), Building
Information Modeling (BIM), artificial intelligence (Al), cloud computing, and digital twins further
enhances construction supply chain management. IoT sensors can provide real-time monitoring of material
conditions, equipment status, environmental factors, and logistics operations, while blockchain securely
stores and verifies the collected data. BIM platforms integrated with blockchain improve project
coordination, version control, and information sharing among stakeholders. Al-driven analytics combined
with blockchain data can support predictive decision-making, demand forecasting, and risk management in
construction projects.

Sustainability and environmental responsibility have become important priorities in modern construction
engineering. Governments and regulatory agencies increasingly require construction companies to adopt
green building practices and ensure responsible sourcing of materials. Blockchain technology supports
sustainable construction supply chains by improving transparency in environmental reporting, carbon
footprint tracking, waste management, and ethical sourcing verification. It enables stakeholders to verify
whether materials are sourced from environmentally responsible suppliers and whether sustainability
certifications are authentic.

Despite its transformative potential, the implementation of blockchain in construction supply chain
management faces several challenges. High initial investment costs, lack of technical expertise, scalability
limitations, interoperability issues, regulatory uncertainties, and resistance to technological adoption are
major barriers to widespread implementation. Construction companies, particularly small and medium
enterprises, may struggle to integrate blockchain systems with existing legacy infrastructure and operational
processes. Additionally, concerns regarding data privacy, energy consumption of blockchain networks, and
standardization of protocols require further research and development.

Researchers and industry experts are actively exploring innovative blockchain frameworks and hybrid
architectures to overcome these challenges. Permissioned blockchain networks, energy-efficient consensus
mechanisms, and blockchain-as-a-service platforms are emerging as practical solutions for construction
applications. Governments, academic institutions, and technology companies are increasingly investing in
blockchain research and pilot projects to accelerate digital transformation in the construction industry.

The future of construction supply chain management is expected to become more intelligent, transparent,
automated, and resilient through the integration of blockchain technology. Smart construction ecosystems
supported by blockchain, Al, IoT, robotics, and digital twins will enable seamless coordination among
stakeholders, real-time monitoring of resources, predictive maintenance, and autonomous decision-making.
Blockchain-based construction supply chains have the potential to significantly reduce project delays,
improve operational efficiency, enhance trust, and support sustainable infrastructure development.

LITERATURE SURVEY

The construction industry is characterized by highly fragmented supply chain networks involving multiple
stakeholders such as contractors, subcontractors, suppliers, manufacturers, logistics providers, consultants,
and clients. Traditional construction supply chain management systems often suffer from poor
transparency, inefficient communication, delayed payments, lack of traceability, counterfeit materials, and
contract disputes. Over the past decade, researchers have explored blockchain technology as a promising
solution to address these challenges and improve efficiency, trust, and collaboration within construction
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supply chains. Blockchain technology, with its decentralized, transparent, immutable, and secure ledger
mechanisms, has attracted significant academic and industrial interest for transforming construction project
management and supply chain operations.

Early studies on blockchain mainly focused on its applications in cryptocurrency and financial systems.
However, researchers gradually recognized its potential in supply chain management due to its ability to
enable secure and transparent information sharing among distributed participants. In the context of
construction engineering, researchers emphasized that blockchain can overcome limitations of centralized
databases and paper-based documentation systems by creating immutable digital records accessible to all
authorized stakeholders.

Several studies have examined the role of blockchain in improving transparency and trust within
construction supply chains. Researchers identified that lack of trust among project participants is one of the
primary reasons for disputes, delays, and inefficiencies in construction projects. Blockchain technology
addresses this issue by ensuring that all transactions, procurement activities, delivery records, and
contractual agreements are permanently recorded and cannot be altered without network consensus. Studies
have shown that decentralized ledger systems improve accountability and reduce fraud, corruption, and
manipulation of project data.

A major focus of the literature is the application of smart contracts in construction supply chain
management. Smart contracts are self-executing digital agreements that automatically enforce contractual
terms when predefined conditions are met. Researchers have highlighted that traditional construction
contracts involve lengthy administrative processes, manual verification procedures, and payment delays
that negatively impact project performance. Blockchain-based smart contracts automate procurement
workflows, payment processing, and compliance verification, thereby reducing administrative costs and
improving operational efficiency. Several experimental studies demonstrated that smart contracts can
facilitate automatic payment release to suppliers and subcontractors once construction milestones or
material deliveries are verified through digital systems.

Researchers have also explored blockchain-enabled material traceability systems in construction projects.
Construction projects require large volumes of materials sourced from multiple vendors, making quality
assurance and authenticity verification highly challenging. Studies indicate that blockchain can provide
end-to-end traceability of construction materials, including manufacturing details, transportation records,
inspection reports, and installation history. This traceability helps prevent the use of counterfeit or low-
quality materials and improves regulatory compliance. Researchers particularly emphasized the importance
of blockchain in ensuring sustainable sourcing of materials and verifying environmental certifications.

Integration of blockchain with Building Information Modeling (BIM) has become another major research
direction. BIM 1is widely used for digital representation and management of building information
throughout the project lifecycle. However, researchers identified challenges related to data ownership,
version control, security, and interoperability in BIM-based collaboration. Blockchain technology has been
proposed as a solution for securing BIM data and maintaining transparent records of design modifications,
approvals, and project updates. Studies demonstrated that blockchain-integrated BIM platforms improve
coordination among stakeholders and reduce disputes arising from inconsistent project information.

The literature also highlights the integration of blockchain with the Internet of Things (IoT) for real-time
construction supply chain monitoring. IoT devices such as RFID tags, sensors, GPS trackers, and smart
equipment generate large volumes of operational data related to material transportation, environmental
conditions, equipment status, and inventory management. Researchers have proposed blockchain-lIoT
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frameworks where sensor-generated data is securely stored on decentralized ledgers, ensuring data
authenticity and preventing unauthorized tampering. Such systems enhance visibility and real-time
monitoring of construction logistics and resource management.

Artificial intelligence and blockchain integration is another emerging research area in construction
engineering. Researchers suggest that Al algorithms can analyze blockchain-stored data to optimize
procurement strategies, forecast demand, identify supply chain risks, and support predictive decision-
making. Machine learning models combined with blockchain data improve supply chain transparency and
operational intelligence. Several studies also explored blockchain-enabled predictive maintenance systems
for construction equipment and infrastructure assets.

Sustainability and green construction have become increasingly important themes in blockchain research.
Scholars have examined how blockchain technology can support sustainable construction supply chains by
enabling transparent carbon footprint tracking, waste management monitoring, ethical sourcing
verification, and environmental compliance reporting. Blockchain-based sustainability frameworks help
construction companies demonstrate accountability in meeting environmental regulations and green
building standards. Researchers argue that blockchain can promote circular economy principles in
construction by improving material reuse, recycling tracking, and lifecycle management.

Despite its significant advantages, the literature identifies several challenges associated with blockchain
adoption in construction supply chain management. One major issue is scalability. Construction projects
generate massive volumes of transactional and sensor data, which may create storage and processing
limitations in blockchain networks. Researchers have proposed hybrid blockchain architectures, off-chain
storage systems, and lightweight consensus mechanisms to address scalability concerns.

Another widely discussed challenge is interoperability between blockchain platforms and existing
construction management systems. Construction companies often use heterogeneous software platforms
such as ERP systems, BIM tools, procurement systems, and cloud-based databases. Integrating blockchain
solutions with legacy infrastructure requires standardized protocols and data-sharing frameworks.
Researchers emphasize the need for interoperable blockchain ecosystems to support seamless collaboration
across diverse stakeholders.

High implementation costs and lack of technical expertise are additional barriers identified in the literature.
Small and medium-sized construction firms may face difficulties in adopting blockchain technologies due
to limited financial and technological resources. Researchers suggest that blockchain-as-a-service (BaaS)
platforms and cloud-based solutions could reduce deployment complexity and encourage wider adoption
in the construction sector.

Cybersecurity and privacy concerns have also been extensively discussed. Although blockchain offers
strong data integrity and tamper resistance, researchers warn that vulnerabilities may still exist in smart
contracts, IoT devices, and external interfaces connected to blockchain networks. Privacy-preserving
mechanisms, permissioned blockchain networks, and advanced encryption techniques have been proposed
to protect sensitive project information while maintaining transparency.

Several studies also highlighted organizational and cultural challenges associated with blockchain adoption.
Resistance to technological change, lack of awareness, insufficient regulatory frameworks, and absence of
industry-wide standards can hinder implementation. Researchers stress the importance of government
support, industry collaboration, and workforce training programs to facilitate digital transformation in
construction supply chains.
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Recent literature indicates growing interest in combining blockchain with emerging technologies such as
digital twins, edge computing, augmented reality, and autonomous robotics. Blockchain-supported digital
twin systems can enable secure real-time synchronization between physical infrastructure assets and their
virtual models. Edge computing can improve blockchain efficiency by enabling decentralized data
processing near construction sites. These advanced integrations are expected to enhance intelligent
construction ecosystems in the future.

Overall, the literature demonstrates that blockchain technology has strong potential to revolutionize
construction supply chain management by improving transparency, trust, traceability, automation, and
sustainability. Researchers consistently highlight the transformative role of blockchain in addressing long-
standing inefficiencies and coordination problems in construction projects. Although technical, financial,
and organizational challenges remain, ongoing advancements in blockchain architectures, smart contracts,
IoT integration, and digital construction technologies are accelerating adoption across the industry. Future
research is expected to focus on scalable blockchain frameworks, interoperable systems, regulatory policies,
and intelligent autonomous construction ecosystems that integrate blockchain with AL, BIM, and smart
infrastructure technologies.

EXPERIMENT ANALYSIS

The experimental analysis of blockchain-based construction supply chain management focuses on
evaluating the effectiveness, efficiency, transparency, security, and operational performance of blockchain
technologies when integrated into construction logistics and procurement systems. The construction
industry traditionally faces challenges such as fragmented communication, delayed transactions, lack of
transparency, counterfeit materials, inefficient documentation, and disputes among stakeholders. To
address these issues, experimental studies have investigated blockchain-enabled frameworks that integrate
smart contracts, decentralized ledgers, IoT devices, Building Information Modeling (BIM), and artificial
intelligence for improving construction supply chain operations.

The experimental setup in most blockchain-based construction studies typically involves multiple
stakeholders, including suppliers, contractors, subcontractors, warehouse managers, logistics providers, and
project owners connected through a distributed blockchain network. The experiments are conducted using
private or permissioned blockchain platforms such as Ethereum, Hyperledger Fabric, Binance Smart Chain,
or Corda due to their enhanced privacy, scalability, and controlled access mechanisms suitable for industrial
applications. Smart contracts are developed and deployed to automate procurement workflows, material
verification, payment processing, and delivery tracking.

In the experimental model, construction materials such as cement, steel, aggregates, prefabricated
components, and equipment are tracked throughout the supply chain lifecycle. Each transaction associated
with material production, transportation, storage, inspection, and delivery is recorded on the blockchain
ledger. IoT sensors and RFID tags are integrated to provide real-time monitoring of material location,
environmental conditions, and transportation status. The blockchain network validates each transaction
using consensus algorithms such as Proof of Authority (PoA), Practical Byzantine Fault Tolerance (PBFT),
or Proof of Stake (PoS) to ensure data integrity and prevent unauthorized modifications.

The first phase of the experiment focuses on transparency and traceability analysis. Traditional construction
supply chains often lack visibility into procurement and logistics operations, leading to disputes and quality
issues. In the blockchain-enabled framework, all stakeholders can access synchronized and immutable
transaction records through decentralized ledgers. Experimental results show that blockchain significantly
improves material traceability by enabling end-to-end tracking of resources from manufacturers to
construction sites. Each transaction is timestamped and cryptographically secured, preventing data
tampering and ensuring accountability among participants.
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The second phase evaluates the effectiveness of smart contracts in automating procurement and payment
systems. Conventional construction projects frequently experience delayed payments due to manual
verification processes and administrative bottlenecks. Smart contracts automate contractual agreements by
executing predefined actions when specific conditions are met. For example, payments are automatically
released once IoT sensors confirm successful material delivery and quality verification. Experimental
observations indicate that smart contract automation reduces payment processing time, minimizes
administrative overhead, and improves cash flow management for suppliers and subcontractors.

Another important aspect analyzed in the experiments is supply chain efficiency. Researchers compare
traditional procurement systems with blockchain-enabled systems using performance metrics such as
transaction processing time, documentation accuracy, inventory management efficiency, and logistics
coordination. The blockchain-based system demonstrates improved operational efficiency due to real-time
information sharing, automated record management, and decentralized coordination among stakeholders.
Delays caused by paperwork, manual approvals, and communication gaps are significantly reduced.

Security analysis is also a critical component of blockchain experiments in construction supply chain
management. Traditional centralized databases are vulnerable to cyberattacks, unauthorized access, and
data manipulation. Blockchain networks use cryptographic encryption, decentralized storage, and
consensus mechanisms to secure transaction data. Experimental simulations involving cyberattack
scenarios such as data tampering and unauthorized modifications reveal that blockchain systems provide
strong resistance against malicious activities. The immutable nature of blockchain records ensures that
historical transaction data cannot be altered without network consensus, thereby improving trust and
reliability.

Researchers also conduct performance evaluation of blockchain scalability under large-scale construction
operations. Construction projects generate massive volumes of transactional and sensor data, which may
affect blockchain performance. Experimental results show that permissioned blockchain platforms such as
Hyperledger Fabric achieve better scalability and lower latency compared to public blockchain networks.
Lightweight consensus mechanisms improve transaction throughput and reduce energy consumption,
making blockchain more suitable for real-time construction supply chain applications.

Integration of blockchain with IoT technologies forms another important experimental area. loT sensors
continuously monitor material transportation conditions such as temperature, humidity, vibration, and
location. The collected data is automatically stored on blockchain ledgers to ensure authenticity and
transparency. Experimental findings indicate that blockchain-loT integration enhances real-time visibility
and enables proactive decision-making. For example, alerts are generated when sensitive construction
materials experience unfavorable environmental conditions during transportation. This capability improves
quality assurance and reduces material damage.

Several experiments also examine blockchain integration with Building Information Modeling (BIM). BIM
platforms provide digital representations of buildings and infrastructure projects, while blockchain ensures
secure sharing and validation of project information. Experimental BIM-blockchain frameworks
demonstrate improved collaboration among architects, engineers, contractors, and suppliers. Version
control issues and data inconsistencies are minimized because all design modifications and approvals are
recorded transparently on blockchain networks.

Sustainability analysis is another major component of experimental research. Construction industries are
increasingly required to adopt environmentally sustainable practices and responsible sourcing strategies.
Blockchain systems enable transparent tracking of material origins, carbon emissions, energy consumption,
and recycling processes. Experimental studies show that blockchain-supported sustainability monitoring
improves compliance with green building regulations and environmental standards. Supply chain
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stakeholders can verify whether materials are sourced ethically and sustainably through immutable
blockchain records.

Cost analysis experiments compare the financial performance of blockchain-based systems with traditional
construction supply chain models. Initial deployment costs of blockchain infrastructure, smart contracts,
and loT integration may be relatively high. However, long-term operational savings are achieved through
reduced paperwork, lower administrative costs, minimized fraud, improved logistics coordination, and
faster dispute resolution. Experimental economic models indicate that blockchain adoption can significantly
reduce overall project management costs and improve profitability over time.

User acceptance and stakeholder collaboration are also evaluated during experimental implementation.
Surveys and case study analyses conducted among contractors, engineers, suppliers, and project managers
reveal positive perceptions regarding blockchain transparency, automation, and trust enhancement.
However, participants also identify challenges such as lack of technical knowledge, integration complexity,
resistance to organizational change, and regulatory uncertainties. Training programs and standardized
implementation frameworks are suggested to improve technology adoption.

The experimental analysis further highlights certain limitations of blockchain implementation in
construction supply chains. Scalability issues, interoperability between blockchain platforms and legacy
systems, privacy concerns, and energy consumption remain critical research challenges. Researchers
propose hybrid architectures, edge computing integration, and permissioned blockchain models to
overcome these limitations and improve industrial feasibility.

Overall, the experimental analysis demonstrates that blockchain technology has strong potential to
transform construction supply chain management by improving transparency, security, traceability,
automation, and operational efficiency. Smart contracts, decentralized ledgers, [oT integration, and BIM-
enabled blockchain frameworks significantly enhance coordination among stakeholders and reduce
traditional inefficiencies in construction projects. Although technical and organizational challenges remain,
experimental results confirm that blockchain-based systems can support intelligent, sustainable, and
resilient construction supply chains. Future developments in blockchain scalability, Al integration, digital
twins, and smart infrastructure technologies are expected to further strengthen the role of blockchain in
next-generation construction engineering ecosystems.

APPLICATIONS OF BLOCKCHAIN IN CONSTRUCTION

Blockchain technology offers numerous applications within the construction industry, particularly in supply
chain management. These applications are instrumental in addressing common challenges and improving
overall project efficiency.

Material Procurement
Blockchain facilitates transparent and efficient procurement processes. By recording each step of the
procurement process on a blockchain, contractors can ensure that materials are sourced ethically and

sustainably. This level of transparency is invaluable for maintaining supply chain integrity.

Contract Management
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Smart contracts are self-executing contracts with the terms of the agreement directly written into code. In
construction, smart contracts can automate payments and enforce contractual terms, reducing disputes and
ensuring timely project delivery.

Quality Control

By tracking materials from the manufacturer to the construction site, blockchain ensures that all materials
meet quality standards. Any deviations or issues can be quickly identified and addressed, minimizing
project delays and maintaining high-quality standards.For further reading on blockchain applications in
construction, see this article.

ENHANCING SUPPLY CHAIN MANAGEMENT WITH BUILDING RADAR

Building Radar offers an innovative solution for building product manufacturers and general contractors,
enabling their sales teams to secure high-margin projects through effective specification development. By
providing tools for early identification of new construction projects using Al, Building Radar creates fresh
sales opportunities.

Key Benefits of Building Radar:

Early Project Identification: Al technology identifies new construction projects at the earliest stages, giving
companies a competitive edge.

Streamlined Sales Process: With over 45 search filters and seamless CRM integration, Building Radar helps
streamline the sales process.

Enhanced Sales Performance: Adaptive tools, including phone scripts and email sequences, support sales
efforts by targeting the most promising projects.

Building Radar’s scalable Revenue Engineering Software helps turn projects into measurable revenue. The
Al technology identifies new construction projects at the earliest opportunity, guiding sales teams to
leverage their first-mover advantage. This leads to more active selling time through digitized lead processes
and smart process automation, ultimately resulting in a higher win rate and more pipeline opportunities.
For more information, visit Building Radar.

CONCLUSION

In conclusion, blockchain technology represents a transformative innovation for construction supply chain
management by addressing critical issues related to transparency, trust, security, traceability, and
operational efficiency. By enabling decentralized and immutable information sharing, blockchain enhances
collaboration among stakeholders and streamlines procurement, logistics, payment processing, and quality
assurance processes. Although several technical and organizational challenges remain, ongoing
advancements in blockchain technologies and digital construction practices are expected to drive
widespread adoption in the coming years. The integration of blockchain into construction supply chains
will play a vital role in shaping the future of smart, sustainable, and resilient construction engineering
systems.
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