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Listening Experience?

How Can Lighting Enhance Your Perceptual Music

how well each piece matched the corresponding lighting setting.

usic listening experiences can be strongly influenced by the surrounding environment. A
recent study conducted by researchers at Arizona State University and the California Lighting
Technology Center at the University of California, Davis, investigated how indoor lighting con-
ditions influence music listening satisfaction. The study aimed to examine how different light-
ing environments affect music perception, as well as the association between lighting satisfaction and
music perception. Participants were exposed to a range of lighting conditions while listening to two
types of music, categorized as happy and sad, and asked to rate both the emotional experience and

Music is widely known for its ability to both arouse and express
emotions. Numerous studies suggest that one of the primary reasons
people engage with music is to influence their emotions, whether to
match or amplify their current emotional state, change their mood,
experience a cathartic emotional release, seek comfort, or simply
increase their enjoyment."? While decades of research have expand-
ed our understanding of the complex relationship between music and
emotion, relatively few studies have directly examined how indoor
environments influence perceived emotions in music. Given that most
musical engagement happens within designed indoor spaces—from
concert halls to living rooms, as presented in Figure 1—this scarcity
of research examining environmental influences on musical emotion
represents a notable gap. The present study examines how different
lighting conditions affect the perceived positivity of music and the
perceived fit between the music and specific lighting settings. The
musical excerpts consisted of popular music pieces that had been
previously used in music and emotion research,® and were limited to
excerpts that listeners had reliably rated as either happy or sad.

Methodology

The experiments were conducted in a room at Arizona State
University outfitted with 12 LED smart lights and a lighting control
system, which enabled researchers to adjust lighting CCT and color.
The room featured a west-facing window that was covered during
the sessions to prevent daylight interference, and the indoor tem-
perature was kept steady at 71.6 deg Fahrenheit (22 deg Celsius) by

a portable HVAC system.
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A total of 22 participants
took part in the study, includ-
ing 12 males and 10 females.
Participants were randomly
assigned to one of four experi-
mental lighting conditions: blue
(455-nm peak), cool white
(5000K CCT, 450-nm peak), red
(630-nm peak), and warm white
(8000K CCT, 610-nm peak), as
shown in Figure 2. Each partici-
pant entered a designated room
where the lighting condition had
been pre-set at random and was
given 15 minutes to adapt to the
environment. After the adapta-
tion period, they completed a
lighting satisfaction survey using
a 7-point Likert scale ranging
from -3 (Very Dissatisfied) to +3
(Very Satisfied). Participants then
listened to 10 1-minute excerpts
of music categorized as “happy
music.” For each excerpt, they
rated 1) how positive or negative
the music felt (music positivity
rating) and 2) how well the music



matched the current lighting
condition (lighting-music fit). Both
music perception ratings were
assessed using a 10-point scale.
After a 3-minute break, partici-
pants listened to ten additional
1-minute excerpts categorized
as “sad music” and repeated the
same two ratings for each piece.
Finally, participants completed
the lighting satisfaction survey
again. Each session lasted
approximately 45 minutes, and
the same participants repeated
sessions under different light-
ing conditions. Following data
collection, analysis of variance
was performed to investigate the
effect of lighting conditions on
music perception, using a 95%
significance level.

Music Positivity Rating
Results

The music positivity rating
analysis reflects participants’
emotional experience of the
music, where higher ratings
indicate more pleasant or
uplifting feelings and lower
ratings indicate more muted
or melancholic feelings.* The
music positivity rating analysis
confirmed that when participants
listened to happy music, they
gave the highest positivity ratings
under warm-white lighting, while

Figure 1.

A music
listening space
illuminated with
contrasting
lighting.

Figure 2. A
participant
listening to
music under
different lighting
conditions.
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Figure 3. An
interval plot of
music positivity
rating under
different lighting
conditions.

Figure 4. An
interval plot of
lighting-music fit
under

different lighting
conditions.
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the lowest ratings occurred
under red lighting, as shown in
Figure 3. Ratings under warm
white were significantly greater
than those under both blue
and red conditions. Positivity
ratings under cool-white
lighting were also significantly
higher than under red lighting.
Together, these results indicate
that happy music is perceived
most positively in white lighting
conditions, particularly warm
white, and least positively under
red lighting.

On the other hand, when par-
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ticipants listened to sad music,
they gave the lowest positiv-

ity ratings under red lighting.
However, the differences in rat-
ings among the other lighting
conditions were not statistically
significant. This indicates that
the influence of lighting on per-
ceived positivity or negativity
was more pronounced when lis-
tening to happy music, whereas
for sad music, only red lighting
led to a noticeable drop in rat-
ings, with no significant differ-
ences observed among the
other lighting conditions.

Cool White Red

Warm White

Lighting—Music Fit

The lighting—music fit analysis
assessed how well participants
felt the current music matched
the lighting setting. Happy music
received the lowest fit ratings
under cool-white lighting, as
shown in Figure 4, suggest-
ing that this lighting condition
was perceived as the least
compatible with happy music.
In contrast, no significant differ-
ences were observed among
blue, red, and warm-white light-
ing for happy music. When
participants listened to sad



music, blue lighting received

the highest fit ratings, followed
by red, warm white, and cool
white, respectively. These find-
ings indicate that the best
lighting fit differs depending on
whether the music is happy or
sad. Blue lighting stood out as a
significantly better match for sad
music than the other lighting
conditions.

Lighting Visual Satisfaction

The results of lighting visual
satisfaction indicate that the
lighting conditions have a
notable effect on participants’
satisfaction, as shown in Figure
5. Among the conditions,
warm-white lighting received
the highest satisfaction rating,
indicating that participants
found it the most satisfying.
Cool-white lighting followed
with a moderate level of
satisfaction. In contrast, red
lighting received a neutral
rating (0.00), suggesting neither
satisfaction nor dissatisfaction.
Blue lighting received the
lowest average score, reflecting
slight dissatisfaction among
participants, though the rating
remained close to neutral. These
results indicate that participants
showed significantly different
levels of satisfaction depending
on the lighting condition.

The Influence of Light
on Music

The results of this study show
that indoor lighting can sig-
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nificantly influence how people
experience music and perceive
their surroundings. When listen-
ing to happy music, participants
rated the music most positively
under the warm-white lighting
condition. Warm-white lighting
also received the highest visual
satisfaction ratings compared
to other lighting conditions. This
alignment, clearly observed
through similar patterns in posi-
tivity ratings for happy music
(Figure 3) and visual satisfac-
tion ratings (Figure 5), indicates
that people naturally associate
warmer lighting with upbeat,
cheerful music. Together, these
results suggest that indoor light-
ing might play a role in how
positively we feel about music,
especially when the music itself
is happy. Cool-white lighting,
despite generally being visually

acceptable, was rated as the
least fitting for happy music.
This indicates that neutral or
cooler-toned lighting might feel
emotionally disconnected from
upbeat music. Thus, designers
should consider not just visual
comfort but also the emotional
compatibility between lighting
and music type.

In contrast, a different pat-
tern emerged when participants
listened to sad music. Although
lighting generally had less
impact on positivity ratings for
sad music, participants consis-
tently rated red lighting lowest
in both visual satisfaction and
positivity. Blue lighting, how-
ever, stood out as the most fit-
ting for sad music, suggesting
that cooler tones can resonate
emotionally with slower, more
melancholic music. Overall,

Figure 5. An
interval plot

of lighting
satisfaction
under different
lighting condi-
tions.
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these findings suggest that
lighting influences more than
just visual satisfaction, it also
plays a meaningful role in shap-
ing how people experience
music. Recognizing this relation-
ship can help designers and
researchers develop lighting
environments that support emo-
tional engagement and enrich
music-listening experiences.
These results highlight
opportunities for designing
illuminated environments that
enhance the alignment between
visual and auditory stimuli,
particularly by considering the
emotional tone of the music.
Traditionally, research on lighting
has focused on visual comfort
or productivity, often overlook-
ing how lighting may influence
emotional perception in listening
to music. This study examined
the effects of lighting conditions
on music perception, such as
positivity ratings, lighting-music
fit, and lighting satisfaction. By
doing so, it contributes to a
deeper understanding of how
different lighting environments
can enhance or diminish the
emotional impact of music.
This opens new possibilities for
optimal, emotionally responsive
lighting design in spaces where
music is a central element, such
as studios, therapeutic settings,
or everyday home environments.

Taking the Next Steps
Building on the current find-
ings,® future research could
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incorporate physiological mea-
sures, such as heart rate or skin
temperature, providing objective
data to complement subjective
survey responses and reveal
how people emotionally and
physically react to music under
different lighting. This could
enable predictive modeling of
music perception using biomet-
ric data. Beyond lighting, future
studies might also integrate
other indoor environmental fac-
tors, such as temperature, to
examine how multiple sensory
elements work together to influ-
ence music perception. This
may help create comprehensive
and optimal indoor environ-
ments for music listening. ©
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