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Abstract

Proposal for Establishing and Utilizing a Data Collection and

Analysis Platform to Reduce Construction Fatalities

Hong Yun Hee
University of Ulsan

Graduate School of Industrial Engineering

According to the analysis of the status of industrial accidents by the Ministry
of Employment and Labor, the mortality rate in the construction industry from
2012 to 2022 was 196 per ten thousand, which is nearly twice the average
mortality rate of 1.09 per ten thousand across all industries. The number of
deaths in the construction industry has consistently remained in the high 400s
from 2012 to 2022. In contrast, the number of deaths in the manufacturing
industry decreased from 349 to 184 during the same period, indicating that the
construction industry continues to experience a significantly higher number of
fatalities. As a result, in 2018, the government implemented the "Three Major
Projects to Protect the People’s Lives,” aiming to reduce deaths from traffic
accidents, industrial accidents, and suicides to less than half of the 2016 figures.
This led to the complete revision of the "Occupational Safety and Health Act”
and the enactment of the "Serious Accident Punishment Act.” Furthermore, the
Ministry of Employment and Labor established the "Roadmap to Reduce Serious
Accidents” to bring the accident mortality rate down to the OECD average level
by 2026. Despite these efforts and various measures and institutional
improvements to reduce fatalities at the construction stage, many accidents
continue to occur. With the advancement of the Fourth Industrial Revolution, the
development of digital technology and the widespread use of the internet have

led to the integration of the real and virtual worlds, establishing cyber—physical
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systems that autonomously and intelligently control objects. This has sparked a
revolution in intelligent digital technologies such as artificial intelligence, big
data, the Internet of Things, and cloud computing. In the construction industry,
digital transformation based on data is taking place, thereby increasing the
importance of data, and each institution is actively collecting data. To prevent
fatal accidents in the construction industry, a construction safety platform is
being established to collect and analyze data related to fatal accidents, aiming to
prevent such incidents based on this data. Previous studies have shown that,
due to the numerous regulations already in place during the construction phase,
an effective way to reduce fatal accidents is to analyze pre-construction data,
which can help predict and thus prevent accidents more effectively. To prevent
accidents, it 1s essential to systematically collect data on past incidents and use
the analysis of this data to provide information that can help in accident
prevention. There are three main institutions that collect data related to
pre—construction information in the construction industry: the Building
Administration System (Seumter), the Construction Industry Knowledge
Information System (KISCON), and the Korea Construction Engineering
Association (KACEM). There are three main institutions collecting data related
to accidents in the construction industry. The Ministry of Land, Infrastructure
and Transport manages the Construction Safety Information System (CSI), while
the Ministry of Employment and Labor collects accident data. Additionally, the
Korea Occupational Safety and Health Agency (KOSHA) investigates serious
accidents upon request from the Ministry of Employment and Labor. When
examining the pre-construction and accident data collected, it is evident that the
systems of each institution are not interconnected, leading to fragmented data.
Despite the large volume of data collected by practitioners, there is a high
degree of redundancy. Although the Ministry of Land, Infrastructure and
Transport analyzes some data through the Construction Safety Information
System (CSI), there are still significant challenges in applying this analyzed data
effectively on-site to prevent accidents. The utilization of analysis from
pre—construction and accident data can be approached in several ways: By
analyzing data related to previous types of construction and the circumstances
of accidents based on data from contracting and design firms, visual
representations of accident occurrences for each type of work can be provided
during contract negotiations. This data-driven approach can highlight important
considerations and precautions that should be taken into account during contract

formation. Information on the frequency of accidents by company and the scale
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of the company can be provided to inform the selection of contractors.
Additionally, identifying the responsible parties through accident data allows for
targeted safety training and customized safety management plans for specific
personnel or workers within each company, thereby helping to prevent future
accidents. Information on accident occurrences related to the scale of the
construction site can be provided in advance to emphasize safety precautions. By
offering data on accidents related to the purpose, size, and type of buildings,
potential risks can be identified and mitigated during the design and construction
phases, thus preventing accidents. Through the analysis of collected accident
data, it is possible to examine factors impacting construction sites and use this
data to enhance safety measures. An integrated platform should be managed
nationally to ensure the collection of data without redundancy. The analysis of
nationally collected data can enhance the reliability of subsequent data analyses.
By standardizing the extraction and classification of data, guantitative measures
for accident prevention can be proposed from a data—centric perspective. This
approach can result in the creation of visualized data that is easy for users to
understand, facilitating the comprehension of analysis results. Ultimately, this
would lead to the development of a construction safety platform that helps
prevent accidents in advance and confirms the methods of analyzing the

utilization of collected data.
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