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Abstract

Background  Industrial safety is a critical issue that must be addressed in South Korean society. A
significant portion of accidents in manufacturing settings stems from human error, and the existing
regulation-centered management system has clear limitations in preventing industrial accidents. Recently,
nudge design,— which encourages non-coercive and natural behavioral change,— has gained attention as
a new alternative for industrial safety management. However, most existing nudge design efforts remain
at the level of individual case examples, and a systematic, field-friendly toolkit that diverse stakeholders
in industrial settings can independently utilize has yet to be developed. This study aims to develop an
industrial safety nudge design toolkit that can be autonomously used by on-site workers and to conduct its
formative evaluation.

Methods A review of previous studies was carried out to derive categories of human error and
principles of nudge design. Ethnographic research was then conducted at two manufacturing plants
located in Gyeonggi Province to analyze actual safety issues and worker behavior patterns. Based on these
findings, an industrial safety nudge design toolkit was designed, comprising components for preliminary
diagnosis, problem identification, idea exploration, and idea expansion. The toolkit was experimentally
applied through three co-creation workshops involving three participant groups —(industrial field
workers, plant safety managers, and designers) —and was refined using feedback collected during
the workshops. Subsequently, a formative evaluation of the finalized toolkit was conducted with ten
participants drawn from the same three stakeholder groups, using the honeycomb model.

Results This study developed a collaborative industrial safety toolkit that can be jointly used by
various stakeholders in industrial settings and examined its practical applicability through co-creation
workshops. The toolkit includes step-by-step guidelines and visualization tools that support the systematic
identification of workplace hazards and the design of corresponding intervention strategies. According
to the honeycomb model evaluation, the toolkit received high scores in usefulness (4.7), desirability
(4.7), and value (4.6). Participants positively assessed the toolkit, noting that it structures the problem-
definition and solution-development processes in a way that promotes systematic thinking, while its
diverse visual elements effectively enhance engagement and immersion.

Conclusions  This study holds both academic and practical significance by integrating design thinking
with nudge design theory within the field of industrial safety, and by proposing a user-centered,
autonomous safety management tool. The study demonstrates that safety management can move beyond
regulation and surveillance to become a creative and innovative process driven by participation and
collaboration. The industrial safety nudge design toolkit developed in this study is expected not only to
meaningfully improve safety in industrial settings, but also to open new possibilities for how design can
contribute to solving various social challenges.
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Table 3 Case Examples of Nudge Design Principle Applications by Human Error Type
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Table 6 Profiles of Factory Safety Managers
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Table 17 Results of the Final Toolkit Validation
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Appendix 1 Initial Prototype of a Nudge Design-Based Toolkit for Industrial Safety Improvement
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Appendix 2. Industrial Safety Toolkit Based on Nudge Design
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