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Abstract

Background  Lighting is increasingly used as a visual design element in home appliances. This trend
highlights the academic need to understand the value and impact of lighting on user experience of home
appliances.

Methods To explore the effects of lighting in home appliances, interviews were conducted with
designers. From the interviews, we gathered the effects of lighting and identified 14 distinct lighting effect
groups. These groups were converted into survey items and utilized for two surveys. In the first survey, we
provided images of home appliances with lighting and asked participants to evaluate the effect of lighting.
In the second survey, they assessed lighting in home appliances that they currently use.

Results The Kaiser—Meyer—Olkin measure confirmed the suitability of both survey datasets for
factor analysis, with values of 0.87 for the first survey and 0.76 for the second, both significant at p less
than .05. Factor analysis across both surveys revealed that the effects could be categorized into three
underlying consistent factors: lighting quality, functional utility, and emotional appeal.

Participants also expressed a strong preference for interfaces that allowed them to understand question
contexts, to compare key information, and to receive multimodal feedback, both verbal and visual. These
findings suggest that voice interfaces for product search and purchase should prioritize informational
trustworthiness and user agency over emotional persuasion.

Conclusions  This study examined how lighting influences user experience in home appliances and
identified three factors. These factors offer a structured framework for evaluating the design quality and
user experience of lighting in home appliances.
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Figure 1 Overall flow of the research
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Figure 2 Flow of the interview. Images stimuli from (a) Photoshop & Midjourney V6, (b) Samsung (2022), (c)
Midjourney V6
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Table 1 Lighting effects and examples in home appliances extracted through expert interview. (+: enhances
experience, —: hinders experience)
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Table 2 Evaluation items for assessing lighting effects in home appliances, each corresponding to a specific effect
group.
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BALNUDA

Figure 5 Examples of lighting design: Balmuda The Pure air purifier (left; Balmuda, 2024) and LG Smart InstaView
refrigerator (right; LG, 2020).
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Figure 6 Diagram illustrating the three factors of lighting effects identified in this study
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