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A Study on a User Experience—Centered Industrial Safety
Design Framework for Accident Prevention in

Manufacturing

by Seungheon Lee
Department of Art and Design

under the supervision of Professor Seung Hun Yoo

Abstract

The manufacturing industry continues to experience a high incidence of
industrial accidents due to complex production processes, aging work environments,
and insufficient safety awareness among workers. Existing safety management
systems have primarily focused on improving physical working conditions, which
has limited their effectiveness in reducing workers’ cognitive burden and preventing
behavioral errors. In response to these limitations, this study aims to develop a user
experience (UX)—-based industrial safety design framework that reflects workers’
actual work experiences and cognitive characteristics, thereby addressing the
recurring safety accidents in manufacturing settings. In particular, this study
redefines design as a core implementation tool for industrial safety, emphasizing its

role in inducing behavioral change among workers—an area in which conventional

manual-centered inspections and physical improvement—oriented safety” management

approaches have shown significant shortcomings.
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This study was conducted in four stages. First, during the theoretical
background stage, the necessity of industrial safety design was established through
an analysis of the relationships among the causes of industrial accidents, cognitive
psychology theories, and wuser experience (UX) design. Second, in the on-site
investigation stage involving manufacturing companies, both physical factors—such
as production processes, facilities, and work environments—and human
factors—including attention, memory, fatigue, and cognitive errors—were examined
through working environment surveys and in-depth interviews. Key safety issues
were subsequently derived based on analyses of actual industrial accident cases.
Third, in the framework development stage, theoretical insights and field
investigation findings were integrated to construct an industrial safety design
framework grounded in workers’ experiences and cognitive characteristics. The
proposed framework consists of five stages, nine activities, and thirty-two tasks, and
was developed as a prevention-oriented, integrated industrial safety design system
that induces changes in workers’ perception and behavior by combining user
experience (UX) design with cognitive psychology—based design principles. Finally,
in the verification stage, expert interviews and simulation-based evaluations were
conducted with industrial safety design operating agencies, service design
consultants, and design verification firms to assess the framework’s practical

usability and applicability in real industrial settings.

As a result of the verification process, the proposed framework was found to
be effectively integrable with existing safety management procedures. In particular,
it demonstrated strong effectiveness in the design of visual recognition elements, the

improvement of safety information delivery systems, and the establishment of

collaborative structures based on worker participation. When applied
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a practical tool for diagnosing safety-related problems and identifying priorities for

improvement in manufacturing environments.

Accordingly, this study is significant in that it extends industrial safety design
beyond simple visual enhancements to a site-centered, strategic implementation
system. Moreover, it offers both academic and practical contributions by reframing
industrial accident prevention from a predominantly physical environment—oriented
approach toward a design-driven strategy grounded in workers’ experiences and

cognitive psychology.

In conclusion, this study presents a practical industrial safety design model
focused on accident prevention by integrating the design process into existing safety
management systems. The proposed model can be applied as a feasible user
experience (UX)—based industrial safety design process, enabling operating agencies,
consultants, and manufacturing companies to collaborate in systematically diagnosing

on-site safety issues and deriving effective improvement measures.

Keywords: Industrial Safety Design, Industrial Accident, User Experience (UX),
Cognitive Psychology, Industrial Safety Design Framework
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