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Abstract —

The construction industry is widely recognized for
its high risk of workplace accidents, making effective
safety management a critical priority. Traditional
safety systems often rely on manual processes and
fragmented documentation, leading to inefficiencies
and human error in managing worker certifications

and task authorizations; Therefore, this study
presents a blockchain-based decentralized
application  (DApp) for managing  worker

certifications and task authorizations using smart
contracts on the Ethereum blockchain. The proposed
system automates certification verification, ensuring
that only certified workers are authorized for specific
tasks, thereby reducing accidents caused by
unqualified personnel. The DApp features a dual-
application interface: one for worker registration and
task authorization, and another for on-site
certification verification. Testing and validation in a
simulated environment demonstrated enhanced data
integrity, real-time certification checks, and secure
storage of certification records, preventing
unauthorized modifications. This research highlights
the potential of blockchain technology to
revolutionize construction safety practices by offering
an efficient, transparent, and tamper-proof
certification management system. The findings
contribute to the growing body of knowledge on
blockchain applications in construction and lay the
foundation for future advancements in safety
compliance technologies.

Keywords — Blockchain; Construction Safety; Smart
Contracts; Certification Management; Decentralized
Applications (DApp)

1 Introduction

The construction industry is globally recognized as
one of the most hazardous sectors, consistently leading in
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workplace fatalities, severe injuries, and occupational
health risks [1-4]. Although many countries have
implemented strict safety regulations and mandatory
certification requirements, the industry continues to
struggle with persistent safety challenges [5,6]. Ensuring
that only properly trained and certified personnel are
authorized to perform specific tasks is essential for
mitigating safety risks on construction sites [5,7].
However, traditional systems, such as paper-based
records or isolated databases, are prone to errors and
inefficiencies, creating safety gaps [8]. Paper-based
systems are prone to documentation loss, storage
challenges, and tampering, while conventional digital
databases face limitations in data security, cross-
organizational verification, and real-time accessibility
[9]. These shortcomings allow uncertified or improperly
certified workers to undertake high-risk tasks, often
resulting in preventable accidents and fatalities [7]. The
growing complexity of construction  projects,
characterized by multiple contractors, diverse
workforces, and varying regional safety standards,
further complicates the task of effectively managing and
verifying worker credentials [10].

Blockchain technology offers a promising approach
to address these challenges by providing immutability,
decentralization, and automation, which are critical for
ensuring secure and tamper-proof certification
management [11]. Unlike Al, which can be used for
certification validation but still relies on centralized
databases, blockchain eliminates single points of failure
and reduces trust dependency by ensuring that all
transactions are recorded transparently and cannot be
altered retroactively [11]. The decentralized nature of
blockchain ensures that worker credentials remain
verifiable across multiple organizations without the risk
of fraudulent modifications [11]. Additionally, smart
contracts provide self-executing compliance mechanisms,
automatically verifying worker certifications before
authorizing hazardous tasks, thereby reducing the risk of
manual oversight or manipulation [12]. By eliminating
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manual checks and enabling real-time compliance,
blockchain-based systems can streamline safety
management and reduce the risk of accidents. By
introducing a blockchain-based decentralized application
for real-time certification verification, this study
addresses critical gaps in traditional safety systems, such
as inefficiency, human error, and limited scalability,
presenting a novel approach to safety compliance in
construction.

This study explores the development of a blockchain-
based decentralized application (DApp) for managing
worker certifications and authorizing tasks in the
construction industry. The proposed system uses smart
contracts on a private Ethereum blockchain to securely
store worker data, authorize tasks based on certification
validity, and enable on-site certification checks.
Additionally, a dual-application interface is designed to
facilitate worker registration, task authorization, and on-
site certification verification. Through this approach, the
study aims to demonstrate how blockchain can enhance
safety compliance, improve efficiency in authorization
processes, and reduce human error in high-risk
environments.

By combining blockchain technology with automated
compliance checks, this research contributes to the
advancement of safety management practices in
construction. It presents a model that construction
companies and safety managers can adopt to strengthen
their oversight of worker qualifications, minimize
unauthorized task assignments, and promote a safer,
more efficient construction environment.

2 Literature Review

The construction industry is known for its high-risk
nature, with worker safety remaining a significant
concern globally. Many studies have explored various
aspects of safety management, highlighting the critical
role of proper training, certification, and task
authorization in minimizing accidents [5,13-15]. This
section provides an overview of key research in the areas
of worker safety, certification management, and the role
of blockchain technology in enhancing safety practices in
the construction sector.

2.1 Worker Safety in Construction

Construction workers are exposed to a range of
hazards, from physical injuries due to heavy machinery
and equipment to long-term health risks like exposure to
harmful chemicals and dust. According to a study by
Newaz et al. (2021), effective safety management on
construction sites requires comprehensive strategies that
address both the physical and organizational aspects of
safety [16]. These strategies include safety training,
hazard identification, risk assessment, and the use of
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safety equipment. However, the effectiveness of these
strategies often depends on the qualifications and
competencies of the workers [16].

Proper training and certification have been identified
as fundamental in mitigating risks [14]. Research by
Basaga et al. (2018) emphasize that certified workers are
significantly less likely to be involved in accidents, as
they possess the requisite knowledge to identify hazards
and follow safety protocols [14]. However, traditional
certification systems often fail to address challenges like
discrepancies in worker qualifications and the
verification of training completion. These limitations
create a pressing need for secure, real-time, and scalable
certification management solutions.

2.2 Blockchain Technology in Construction

Blockchain technology has emerged as a promising
solution for addressing challenges in various industries,
including construction [11,12,17]. Blockchain is
essentially a distributed ledger that records transactions
in a secure, transparent, and tamper-proof manner. The
decentralized nature of blockchain ensures that no single
party has control over the data, thus reducing the risk of
fraud or manipulation.

A review by Li and Kassem (2021) outlines several
potential applications of blockchain in the construction
sector, including supply chain management, project
financing, and safety compliance [11]. While
blockchain's utility in supply chain transparency and
contract enforcement is well-documented, its application
to worker certification management and task
authorization remains underexplored. In the context of
safety management, blockchain can significantly
improve the accuracy and reliability of information [18—
20]. A study by Yang et al (2022) demonstrated how
blockchain can be used to manage scaffolding work
information [21].

Smart contracts are one of the most promising
applications of blockchain technology in construction
[12,22]. These are programmable contracts that
automatically execute predefined actions when certain
conditions are met. In the context of worker certification
and task authorization, smart contracts can automatically
verify a worker's certification status and authorize or
deny access to specific tasks based on pre-defined criteria.

Research by Ciotta et al. (2021) demonstrates that
smart contracts can be used to automate various
processes in the construction industry, such as managing
payments, enforcing legal agreements, and verifying
qualifications [12]. In the context of safety management,
smart contracts can be used to ensure that workers are
only assigned tasks they are qualified to perform, based
on their training and certification records. The use of
smart contracts can greatly reduce the administrative
burden of manual checks, ensuring that safety standards
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are consistently met across construction projects.
Building on this foundation, our research focuses on
using smart contracts for real-time certification
verification, a novel application that directly addresses
safety compliance gaps in construction.

2.3 Research Gap and Contribution

This study contributes to the literature by addressing
several key gaps in the current research on construction
safety and certification management. Firstly, it explores
the use of blockchain technology for real-time worker
certification and task authorization, which is largely
underexplored in the existing literature. Secondly, it
tackles the challenges of scalability and data security by
implementing a blockchain-based solution in a simulated
environment, providing insights into its feasibility for
large-scale construction projects.

The novelty of this research lies in its approach to
applying blockchain with smart contracts for real-time
safety compliance, providing a new method for ensuring
that only certified workers are authorized to perform
hazardous tasks. By automating the verification of
worker qualifications and integrating this process with
on-site certification checks, the proposed system offers a
practical tool for improving safety management in the
construction sector. This solution not only reduces
administrative overhead but also enhances transparency
and accountability, potentially reducing accidents and
improving overall project safety.

3 Methodology

3.1 Research Design

This study employed a blockchain-based system
design to enhance worker safety in the construction
industry by ensuring only certified and trained workers
were authorized for specific tasks. The system was
developed as a decentralized application (DApp) using

3.2 System Architecture

The architecture consisted of four main components:

1. Blockchain Network: A private Ethereum network
was set up using Ganache, simulating a blockchain
environment for development and testing.

2. Smart Contract: A smart contract was written in
Solidity and deployed on the Ethereum blockchain,
maintaining data on worker IDs, certifications,
training status, and authorized tasks.

3. Frontend Applications: Two React.js applications
were developed to interact with the smart contract.
The first application managed worker registration
and task authorization, while the second was used at
construction sites to verify certifications.
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smart contracts on the Ethereum blockchain [19,23]. The
research design involved the following steps as shown in
Figure 1:

e  System Development: Developed a smart contract
to record worker certifications, training completion,
and task authorizations.

e  User Interface: Created two separate frontend
applications, one for worker registration and task
authorization, and another for certification checking
at construction sites.

e  Testing and Validation: Performed functional
testing to ensure the system accurately registered
workers,  authorized tasks, and verified
certifications.

System Development

Recording worker certifications

Logging training completion

Managing task authorizations

‘Worker Registration & Task Authorization App

Registers Workers and Assigns Tasks

Certification Verification App
Check Certifications

Testing and Validation

Figure 1. Research framework

Functional Testing

4. MetaMask Integration: MetaMask was used as the
web3 provider to securely connect the frontend
applications with the Ethereum network. It allowed
users to interact with the smart contract by signing
and authorizing transactions directly through the
MetaMask wallet. This provided a secure and user-
friendly interface for managing blockchain-based
interactions.

3.3 Smart Contract Development

The smart contract was developed using the Solidity
0.8.0 programming language on the remix integrated
development environment (IDE) [24] as shown in Table
1, and key functionalities were included as follows:

e Worker Registration: The contract enabled

e Decentralized Data Ledger
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administrators to register workers, recording details
such as worker ID, name, certification type, and
certification status.
Task  Authorization: The contract allowed
administrators to authorize specific tasks for workers
based on their certification and training status.
Certification Verification: A function was provided
for querying a worker’s certification status and
authorized tasks to confirm their eligibility for on-
site activities.
The contract code was tested using Remix IDE to

ensure it met functional requirements and handled error
scenarios, such as unauthorized access.

Table 1 Code for the Smart Contract for Worker
Certification and Task Authorization

/I SPDX-License-lIdentifier: MIT pragma solidity

~0.8.0;

contract WorkerCertification {
/I Worker data structure
struct Worker {
string workerld,;
string name;
string certificationType;
bool certificationValid;
bool trainingCompleted;

}

/I Mappings for workers and their authorized

tasks

mapping(string => Worker) public workers;
mapping(string => string[]) public

authorizedTasks;

/I Event for certification checks
event CertificationChecked(string workerld,
string taskld, bool isCertified);
I
/I Worker Registration
I
function registerWorker(
string memory _workerld,
string memory _name,
string memory _ certificationType,
bool _certificationValid,
bool _trainingCompleted
) public {
workers[_workerld] = Worker(
_workerld,
_name,
_certificationType,
_certificationValid,
_trainingCompleted
)i
}
/l
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/] Task Authorization

I
function authorizeTask(string

_workerld, string memory _taskld) public {

authorizedTasks[_workerld].push(_taskld);

memory

}

1

/I Certification Verification

1

function checkCertification(string memory

_workerld, string memory _taskld) public {
bool isCertified
workers[_workerld].certificationValid
workers[_workerld].trainingCompleted,;
emit CertificationChecked(_workerld,
_taskld, isCertified);
require(isCertified, "Worker is not certified
for this task");
}
function getWorker(string memory _workerld)
public
view
returns (
string memory name,
string memory certificationType,
bool certificationValid,
bool trainingCompleted

&&

)

{
Worker

workers[_workerld];
return (
worker.name,
worker.certificationType,
worker.certificationValid,
worker.trainingCompleted
);
}

memory worker

}

3.4

Frontend Development

Two separate frontend applications were built using

React.js to interact with the smart contract [25]:

1.

Worker Registration and Authorization Application:
This application allowed administrators to register
workers, authorize tasks, and manage certifications.
It connected to the smart contract using Web3.js,
enabling interaction with the blockchain.
Certification  Verification ~ Application:  This
application allowed on-site managers to verify a
worker’s certification status and task authorization
by entering the worker ID and task ID. If the worker
was certified and authorized, they were allowed to
proceed with the task.
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4  Results and Discussion

4.1 System Functionality

The blockchain-based certification management
system was successfully implemented and tested in a
simulated environment. The system achieved key
functionalities, including worker registration, task
authorization, and real-time certification verification at
construction sites. Testing revealed that both frontend
applications, the worker registration and authorization
application and the certification verification application
as shown in Figures 2 and 3, performed as intended,
providing accurate, secure, and reliable data retrieval.
The decentralized approach demonstrated a clear benefit
by preventing data tampering and ensuring that only
verified certifications were used to authorize tasks.

Connect Viallet
Worker Registration and Authorization
Account; OxF4b1577C04522a5b54852¢B02E4691480649b6c0
Register Worker

[ ; Certific

Authorize Task

Figure 2. User interface for worker registration
and task authorization

Authorize Task

Connect Wallet

Certification Check on Construction Site
Account: 0xF4b1577C04522a5b54852eB02E469f480649b6c0
Check Certification
W001 | Task | Check Certification
Is Certified: Yes
Query Worker Data
Woo1 | Query Worker
Worker Name: John Doe
Certification Type: Welding

Certification Valid: Yes

Training Completed: Yes

Figure 3. User interface for certification check

4.2  System Performance

The system's performance was evaluated by
examining transaction execution in the Ganache
environment, as shown in Figure 4. Ganache, a personal
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Ethereum blockchain, provided insight into the resource
utilization and transaction handling efficiency of the
Worker Certification DApp.

In Figure 4, each transaction involved deploying and
interacting with the smart contract for worker registration
and certification checking. The transaction logs indicate
multiple interactions, including contract deployment,
worker registration, and certification verification.
MetaMask facilitated these interactions by enabling users
to review and confirm each transaction before execution,
providing a layer of security and transparency. Key
aspects of the transactions are summarized below:

e Address and Balance: The Ethereum accounts
displayed in Ganache each had initial balances, with
balances updated after each transaction. For instance,
the primary account used for transactions shows a
slight reduction in balance due to gas consumption
during contract calls.

e Gas Usage: The system consumed varying amounts
of gas for different contract functions. Notably, the
register Worker and check Certification functions
incurred gas usage of approximately 68,487 units for
certification-related transactions, suggesting the
efficiency of these operations. This gas cost is
reasonable for a private blockchain environment,
highlighting the contract's resource efficiency.

The system was tested using a single worker
registration, one task authorization, and one certification
verification transaction. The purpose of this test was to
validate the core functionality of the smart contract rather
than stress-test scalability. The simulation was conducted
in a controlled private Ethereum network using Ganache,
where block mining was instantaneous, and gas fees were
fixed. This setup ensured that transactions were
processed efficiently, allowing us to verify the
correctness of the smart contract logic.

The DApp successfully performed task authorization
and certification verification within Ganache's simulated
environment. Transactions were processed almost
instantaneously due to Ganache's high-speed block
mining, while MetaMask allowed secure and seamless
interaction with the blockchain. In a real-world scenario,
additional testing with multiple workers and varying
workloads will be required to evaluate system
performance under more complex conditions. Future
work will focus on scalability analysis, transaction
efficiency, and potential optimizations for deployment in
an industry setting.
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Figure 4. Transaction record in Ganache blockchain

4.3  Safety and Data Integrity

A major advantage of the blockchain-based approach
is the secure storage of certification and authorization
data, preventing unauthorized modifications. The smart
contract’s immutable nature ensured that worker data
could not be altered once registered, enhancing data
integrity. This feature is particularly valuable for
construction safety, where accurate certification records
are critical for regulatory compliance and risk
management.

The results showed that the decentralized structure
also effectively restricted access to only certified workers
for specific tasks, reducing the likelihood of human error
or intentional breaches in safety protocol. By enabling
verification on a blockchain, the system provided
transparency and accountability, which are essential in
high-risk industries such as construction.

To address human error in certificate management,
the worker registration and certification data entry
process is managed by designated administrators. Before
anew worker arrives on-site, their certification details are
manually recorded into the system, verified against
official records, and then uploaded to the blockchain.
While manual data entry may introduce potential human
errors, blockchain ensures that once recorded, data
cannot be altered or manipulated.

4.4 Implications for Construction Safety

The proposed blockchain-based system introduces
transformative changes to safety compliance in
construction. By ensuring that only certified and trained
personnel are authorized for hazardous tasks, the system
directly addresses one of the primary causes of
construction accidents: unqualified workers. The
transparency of blockchain transactions further supports
accountability, as immutable records provide a verifiable
audit trail of certifications and authorizations.
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In addition to improving safety, the system offers
economic benefits by reducing administrative overhead
associated with manual certification checks and
preventing costly accidents caused by uncertified
workers. To quantify these benefits, key performance
metrics can be considered. These include the reduction in
time spent on manual certification verification, which in
traditional systems can be time-intensive, particularly for
large projects involving multiple subcontractors.
Furthermore, a reduction in administrative labor costs
can be measured by comparing the staff hours required
for certification management before and after blockchain
implementation. Additionally, based on existing safety
literature, a decrease in accident rates attributed to
unauthorized or uncertified workers could provide an
estimate of potential cost savings related to reduced
compensation claims, legal liabilities, and project delays.
While the implementation of blockchain-based
certification management incurs initial development and
integration costs, the long-term economic advantages can
outweigh these expenses. The trade-off between cost and
benefits can be analyzed through a cost-benefit
framework, where initial investments in blockchain
infrastructure, training, and deployment are weighed
against projected savings in administrative labor,
accident-related costs, and regulatory compliance efforts.
This discussion underscores the system’s feasibility and
provides a foundation for future empirical validation in
real-world construction environments. These findings
suggest that blockchain technology has the potential to
become an industry standard for safety compliance in
construction.

5 Conclusion

This research demonstrates the potential of
blockchain  technology to revolutionize  safety
management in the construction industry by enhancing
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the wverification of worker qualifications and task
authorizations. By developing a blockchain-based
decentralized application (DApp) that utilizes smart
contracts on the Ethereum blockchain, this study
successfully addresses key challenges in traditional
safety management systems, such as inefficiency, human
error, and unauthorized task assignments. The system
provides a secure, transparent, and tamper-proof method
for managing worker certifications and training
completion, ensuring that only qualified workers are
authorized for specific tasks.

The results from system testing show that the
blockchain-based approach not only improved data
integrity by preventing unauthorized modifications but
also facilitated real-time certification checks at
construction sites, offering immediate verification of
worker eligibility for hazardous tasks. The two frontend
applications developed, one for worker registration and
task authorization and another for certification
verification, performed effectively, demonstrating the
practical feasibility of blockchain in the construction
sector.

This study makes the following contributions. Firstly,
in terms of technical contribution, this study provides a
secure, transparent, and automated method for managing
worker certifications using smart contracts, enhancing
data integrity and reducing human errors. Secondly,
regarding research contribution, the study demonstrates
the feasibility of blockchain for safety compliance, laying
the foundation for integrating blockchain with other
construction  systems and highlighting  potential
applications in high-risk industries.

Despite the promising results, this study has some
limitations that should be addressed in future research.
Firstly, the usability of the system was not evaluated, as
this study focused primarily on developing the
framework and testing its technical functionalities.
Secondly, the system was tested in a simulated
environment using a private Ethereum blockchain, which
may not fully replicate the complexities and scalability
challenges of real-world construction sites. Lastly, the
user interface developed for this study was designed for
administrative and supervisor-level interactions, but
worker-facing applications were not explored in detail.

Future research should also consider key
implementation requirements for real-world adoption,
including scalability, interoperability with existing
construction management systems, security, and
regulatory compliance. Ensuring the system can handle a
large volume of transactions efficiently is crucial for
scalability, while integration with current digital safety
platforms will enhance its usability. Additionally, robust
security measures must be in place to prevent
unauthorized access or tampering. Finally, legal and
regulatory considerations should be addressed to align
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the system with construction industry safety standards
and compliance frameworks.

Acknowledgement

This research was financially supported by the
National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (No. RS-2023-
00213165).

References
[1]

L. Kumi, J. Jeong, J. Jeong, Systematic Review
of Quantitative Risk Quantification Methods in
Construction Accidents, Buildings 14 (2024).
https://doi.org/10.3390/buildings14103306.

L. Kumi, J. Jeong, J. Jeong, Data-driven
automatic classification model for construction
accident cases using natural language processing
with hyperparameter tuning, Autom Constr 164
(2024) 105458.
https://doi.org/10.1016/J.AUTCON.2024.10545
8.

J. Jeong, J. Jeong, Quantitative Risk Evaluation
of Fatal Incidents in Construction Based on
Frequency and Probability Analysis, Journal of
Management in Engineering 38 (2022) 4021089.
https://doi.org/10.1061/(ASCE)ME.1943-
5479.0000998.

L. Kumi, J. Jeong, J. Jeong, Assessing Dust
Emissions, Health Impacts, and Accident Risks
in Prefabricated and Conventional Construction:
A Comprehensive Comparative Study, Buildings
13 (2023).
https://doi.org/10.3390/buildings13092305.

M. Kim, D. Jo, J. Jeong, Evaluation of Mobile
Risk Perception Training System for Improving
the Safety Awareness of Construction Workers,
Buildings 13 (2023).
https://doi.org/10.3390/buildings13123024.

A. Al-Otaibi, A.F. Kineber, Identifying and
Assessing Health and Safety Program
Implementation Barriers in the Construction
Industry: A Case of Saudi Arabia, Applied
Sciences 13 (2023).
https://doi.org/10.3390/app13042630.

Q. Fang, H. Li, X. Luo, L. Ding, T.M. Rose, W.
An, Y. Yu, A deep learning-based method for
detecting non-certified work on construction
sites, Advanced Engineering Informatics 35
(2018) 56-68.
https://doi.org/10.1016/J.AEI.2018.01.001.

A.P. Chassiakos, S.P. Sakellaropoulos, A web-
based system for managing construction
information, Advances in Engineering Software

[2

(3]

[4]

[5]

(6]

[7]

(8]



(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

42nd International Symposium on Automation and Robotics in Construction (ISARC 2025)

39 (2008) 865-876.
https://doi.org/10.1016/J.ADVENGSOFT.2008.
05.006.

X. Zhao, Z. Zhang, R. Hu, J. Liu, X. Yang, R.
Zhang, H. Gao, Blockchain Technology Based
Digital Document Management System Design,
in: 2022 7th Asia Conference on Power and
Electrical Engineering (ACPEE), 2022: pp. 440-
446.
https://doi.org/10.1109/ACPEE53904.2022.978
3819.

Z. Lafhaj, S. Rebai, W. AlBalkhy, O. Hamdi, A.
Mossman, A. Alves Da Costa, Complexity in
Construction Projects: A Literature Review,
Buildings 14 (2024).
https://doi.org/10.3390/buildings14030680.

J. Li, M. Kassem, Applications of distributed
ledger technology (DLT) and Blockchain-
enabled smart contracts in construction, Autom
Constr 132 (2021) 103955.
https://doi.org/10.1016/J.AUTCON.2021.10395
5.

V. Ciotta, G. Mariniello, D. Asprone, A. Botta,
G. Manfredi, Integration of blockchains and
smart contracts into construction information
flows: Proof-of-concept, Autom Constr 132
(2021) 103925.
https://doi.org/10.1016/J. AUTCON.2021.10392
5.

C.M. Tam, S.X. Zeng, Z.M. Deng, ldentifying
elements of poor construction  safety
management in China, Saf Sci 42 (2004) 569—

586. https://doi.org/10.1016/J.5SCI.2003.09.001.

H.B. Basaga, B.A. Temel, M. Atasoy, I. Yildirim,
A study on the effectiveness of occupational
health and safety trainings of construction
workers in Turkey, Saf Sci 110 (2018) 344-354.
https://doi.org/10.1016/J.SSCI1.2018.09.002.
A.A. Tabassi, AH.A. Bakar, Training,
motivation, and performance: The case of human
resource management in construction projects in
Mashhad, Iran, International Journal of Project
Management 27 (2009) 471-480.
https://doi.org/10.1016/J.1IJPROMAN.2008.08.0
02.

M.T. Newaz, M. Ershadi, M. Jefferies, P. Davis,
Assessing safety management factors to develop
a research agenda for the construction industry,
Saf Sci 142 (2021) 105396.
https://doi.org/10.1016/J.SSCI.2021.105396.

B. Zhong, X. Pan, L. Ding, Q. Chen, X. Hu,
Blockchain-driven integration technology for the

AEC industry, Autom Constr 150 (2023) 104791.

https://doi.org/10.1016/J.AUTCON.2023.10479
1.

616

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

J. Xu, W. Lu, L. Wu, J. Lou, X. Li, Balancing
privacy and occupational safety and health in
construction: A blockchain-enabled P-OSH
deployment framework, Saf Sci 154 (2022)
105860.
https://doi.org/10.1016/J.SSCI1.2022.105860.

S. Ahmadisheykhsarmast, S. Aminbakhsh, R.
Sonmez, F. Uysal, A transformative solution for
construction safety: Blockchain-based system for
accident information management, J Ind Inf
Integr 35 (2023) 100491.
https://doi.org/10.1016/J.J11.2023.100491.

C. Baek, D. Lee, C. Park, Blockchain based
Framework for Verifying the Adequacy of
Scaffolding Installation, in: “Furuya Hiroshi”
“Tateyama Kazuyoshi” “Osumi Hisashi” (Ed.),
Proceedings of the 37th International
Symposium on Automation and Robotics in
Construction (ISARC), International Association
for Automation and Robotics in Construction
(IAARC), Kitakyushu, Japan, 2020: pp. 425-432.
https://doi.org/10.22260/ISARC2020/0060.

J. Yang, D. Lee, C. Baek, C. Park, B.Q. Lan, D.
Lee, Leveraging Blockchain for Scaffolding
Work Management in Construction, IEEE
Access 10 (2022) 39220-39238.
https://doi.org/10.1109/ACCESS.2022.3165614.
S. Ahmadisheykhsarmast, R. Sonmez, A smart
contract system for security of payment of
construction contracts, Autom Constr 120 (2020)
103401.

https://doi.org/10.1016/J. AUTCON.2020.10340
1.

W. Cai, Z. Wang, J.B. Ernst, Z. Hong, C. Feng,
V.C.M. Leung, Decentralized Applications: The
Blockchain-Empowered Software System, IEEE
Access 6 (2018) 53019-53033.
https://doi.org/10.1109/ACCESS.2018.2870644.
M. Wohrer, U. Zdun, Smart contracts: security
patterns in the ethereum ecosystem and solidity,
in: 2018 International Workshop on Blockchain
Oriented Software Engineering (IWBOSE),
2018: pp. 2-8.
https://doi.org/10.1109/IWBOSE.2018.8327565.
S.C. Panda Sandeep Kumar and Satapathy, An
Investigation into Smart Contract Deployment
on Ethereum Platform Using Web3.js and
Solidity Using Blockchain, in: S.C. and T.-
G.C.M. and A.V.N.M. Bhateja Vikrant and
Satapathy (Ed.), Data Engineering and
Intelligent Computing, Springer Singapore,
Singapore, 2021: pp. 549-561.



