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ABSTRACT

This study investigates the applicability of color in interior spaces, synthesizing psychological,
cultural, and functional dimensions to establish evidence-based design guidelines. Through a
qualitative-dominant mixed-methods approach, we analyze secondary data from peer-reviewed
research, case studies (e.g., Alma de Luce projects), and industry standards (WELL Building
Standard v2). Thematic coding reveals that color significantly impacts occupant well-being (e.g.,
blue reduces stress, red enhances energy) and spatial perception (e.g., light tones expand rooms).
Cross-cultural comparisons highlight divergent symbolism—white signifies purity in Western
contexts but mourning in East Asia—underscoring the need for localized strategies. Quantitative
benchmarks, including Light Reflectance Value (LRV) thresholds and melanopic lighting metrics,
validate these findings, demonstrating that optimal contrast ratios (30-70%) improve wayfinding
by 27% (Wang & Durmus, 2025). The study culminates in a decision matrix integrating
psychological effects, cultural relevance, and performance criteria (e.g., circadian alignment) for
designers. Key limitations include reliance on secondary data and Western-centric biases in
industry standards. Results advocate for human-centric design that balances aesthetics with
scientific rigor, particularly in healthcare and workplace environments. Future research should
prioritize post-occupancy validations and Global South case studies to address geographic gaps.
This work bridges historical color theories (Chevreul, 1855; Itten, 1961) with contemporary
practices, offering a holistic framework for intentional color application in architecture and
interior design.

Keywords: Color psychology, Cultural symbolism, Interior design, WELL Building Standard,
Human-centric spaces

INTRODUCTION conveys meaning across diverse contexts,
making it a cornerstone of interior design
Color is an indispensable element within  practice where it functions as a key ingredient
interior design, fundamentally shaping the  for expressing emotion and creating impactful
visual appeal and harmony of living spaces. visual narratives within a space.
Its effective application possesses the
transformative power to alter a room's
ambiance, evoke specific emotions, and
significantly enhance the overall aesthetic
experience for occupants (Kobayashi &
Hatcher, 2015). Serving as a universal visual
language, color influences daily life and
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Figure 1: Colours in Interior Design
(O'Connor, 2011)

The influence of color extends deeply into
human psychology and physiology, affecting
perception, behavior, and the overall
experience of a space. Different colors
possess the inherent ability to elicit distinct
emotional responses and behavioral changes;
for instance, warm hues like reds and oranges
often generate feelings of energy and
excitement, whereas cool tones such as blues
and greens tend to induce calmness and
relaxation (Birren, 2013). This psychological
impact is not a recent discovery; its roots trace
back to ancient civilizations that recognized
and utilized color's effects for holistic benefits
(Cosulich Interiors, 2020). Modern
psychology has further illuminated the
complex relationship between color and
human responses, expanding our
understanding of how specific hues impact
perception, mood, mindset, and overall well-
being (Gokcakan & Gokcakan, 2016; Kathryn,
2019). Seminal work by researchers like
O'Connor et al. (2011) empirically
demonstrated associations such as red with
arousal and blue with relaxation, while studies
in environmental psychology have shown
differential effects in specific contexts, like
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work environments (Kwallek et al., 1997). This
growing body of evidence underscores the
necessity for designers to understand and
strategically leverage color's psychological
dimensions.
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Figure 2: Coordinates and concepts of modern
architectural color” (Braham, 2002)

Beyond its psychological impact, color also
plays a critical functional role in defining
spatial perception. The strategic use of color
can manipulate the apparent size and
proportions of a room; lighter colors tend to
make spaces feel larger and more open, while
darker tones can create a sense of intimacy or
coziness, making areas appear smaller (Chen et
al., 2017; Pile, 2019). Furthermore, color
defines visual hierarchy, allowing designers to
emphasize or de-emphasize elements and
create focal points within an interior (Cheng &
Yang, 2019). Understanding these functional
attributes enables designers to optimize the
usability and perceived dimensions of interior
spaces.

Despite the acknowledged importance of color,
its application in interior architecture often
faces  significant  challenges, stemming
primarily from a lack of scientifically grounded
understanding and application. Colour meaning,
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a crucial factor in design decisions, remains a
complex and often underestimated area, with
specific semantic associations within different
interior types largely uninvestigated. This is
compounded by the inherent -context-
dependency of color perception and
experience; a color preferred in one setting
may evoke negative connotations in another
(Slatter & Whitfield, 1977), yet research often
fails to account for these nuanced variations
across different interior typologies and
functions.

Furthermore, existing studies and practices
suffer from limitations such as potential
cultural bias, where interpretations of color
vary significantly across societies (Mahnke,
2012), and a reliance on anecdotal or loosely-
tested evidence rather than robust empirical
data (Schwartz & Tofle, 2005). There is a
discernible gap in rigorously investigating
how all three attributes of color—hue, value,
and chroma—interact to influence meaning
and perception within specific interior
contexts. This lack of a suitable, evidence-
based color environment in  many
administrative and residential spaces risks
negatively impacting occupant mood, well-
being, and productivity.

Significance of the Study

Addressing the complexities and gaps in
understanding  color  application  holds
significant practical value for architects,
interior designers, and other decision-makers.
A deeper, evidence-based comprehension of
color theory, psychological -effects, and
functional roles is essential for professionals
to utilize color effectively as a powerful tool
(Kobayashi &  Hatcher, 2015). This
knowledge enables the creation of specific
atmospheres, the optimization of space
functionality, and the design of more
engaging, meaningful, and supportive interior
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environments that resonate with occupants'
needs, cultural backgrounds, and personal
preferences. Beyond its immediate practical
applications in design, this research contributes
meaningfully to the broader academic
discourse, particularly within environmental
psychology and color science. By exploring the
nuanced relationships between color attributes,
context, perception, and human response, this
study enhances the understanding of how the
built environment influences psychological and
physiological well-being. Systematizing the
study of color experience (Mahnke, 1996) and
examining its psychological effects through
rigorous  methodologies adds  valuable,
evidence-based knowledge that enriches the
practical applications of color across various
design disciplines and informs our
understanding of human interaction with
architectural environments.

THEORETICAL AND LITERATURE
REVIEW

Theoretical Foundation

The theoretical foundation of color in design
draws from seminal works spanning three
centuries. Isaac Newton's Opticks (1704)
established the scientific basis of color through
prism experiments, identifying the visible
spectrum (Wade, 2020). This was expanded by
Moses Harris's Natural System of Colors
(1766), which introduced early color wheels,
and Michel Chevreul's The Principles of
Harmony and Contrast of Colors (1855), which
defined simultaneous contrast effects critical
for spatial perception (Gage, 1999, p. 112).
Wilhelm Ostwald's Color Science (1916) and
Albert Munsell's A Color Notation (1921)
systematized color measurement through hue-
value-chroma models, while Ewald Hering's
opponent-process theory (1878) explained
physiological color perception (Fairchild,
2013). These works collectively form the
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quantitative backbone of modern color
standards like the Munsell and Pantone
systems.

Newton, 1704 Harris, 1766 Ostwald, 1916

Hering, 1878

Munsell, 1921

Itten, 1961 Albers, 1963

Figure 3: Theoretical Foundations for Colour
Study (O'Connor, 2011).

The 20th century saw applied theories emerge
through Johannes Itten's The Art of Color
(1961), which linked color to psychology in

Bauhaus pedagogy, and Josef Albers's
Interaction of Color (1963), which
demonstrated contextual color relativity

through practical exercises (Feisner & Reed,
2014). Itten's "seven color contrasts" and
Albers' studies on chromatic adaptation
remain foundational in interior design
education, bridging scientific principles with
artistic application. Together, these theories
underpin  contemporary  practices—from
WELL Building Standard's LRV metrics
(rooted in Munsell) to biophilic design's use
of Chevreul's contrast principles (Kellert et al.,
2008).

Color Theory Fundamentals

Color theory provides a foundational
framework  for  understanding  color's
properties and relationships in design. Color
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itself is a perceptual phenomenon, described
through attributes like hue (the distinct color,
e.g., red, blue), value or lightness (how light or
dark it is), and saturation or chroma (the
intensity or purity of the hue). The system is
built upon primary colors (red, yellow, blue),
which cannot be created by mixing other colors
(Itten, 1973) but serve as the basis for forming
secondary (e.g., green, orange) and tertiary
colors through mixing (Edwards, 2004).

v, ~ 2@

A
@D
Figure 4: Colour Wheel (Edwards, 2004).

complementary

0@

intermediate  split complementary  shade

Essential tools like the color wheel visually
organize these relationships, aiding designers
in selecting and combining colors effectively.
Key principles derived from this include color
harmony, the arrangement of colors in visually
pleasing and balanced ways, using schemes
such as complementary (opposite colors on the
wheel) or analogous (adjacent colors) to
achieve specific aesthetic effects (Edwards,
2004). Concepts of contrast (juxtaposing
differing  properties like light/dark  or
warm/cool) and balance ensure colors are
distributed effectively to create visual interest
without overwhelming a space (Eiseman,

2017).
Psychological Impacts
Color exerts a significant psychological

influence, affecting human emotions, mood,
and overall disposition. Different colors are
known to evoke distinct affective responses;
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notably, warm colors like red and orange are
associated with energy, arousal, and
excitement, while cool colors such as blue and
green typically elicit feelings of calmness,
relaxation, and tranquility. Research indicates
that color's saturation and tonal value also
play crucial roles, correlating with levels of
arousal, pleasure, and perceived dominance.
Understanding these emotional associations
allows designers to intentionally shape the
atmosphere of a space (Palmer & Schloss,
2010).

Beyond mood, color also impacts cognitive
functions, influencing productivity, creativity,
attention, and focus. Studies in work
environments have shown that specific color
choices can affect employee performance and
well-being; for example, warm colors might
enhance productivity in some tasks (Kwallek,
Lewis, & Robbins, 1988), while cool colors
could foster concentration or creativity.
Color's influence extends to attention and
decision-making processes (Hurlbert & Ling,
2007), highlighting its role in shaping
behavior within built environments.

Cultural & Contextual Dimensions

The meaning and impact of color are
profoundly shaped by cultural and contextual
factors, making universal interpretations rare.
Color symbolism varies significantly across
different regions, societies, and cultures; for
instance, white may symbolize purity in
Western cultures but grief in some tropical
areas, while the symbolism of red, yellow, or
black can also differ markedly. Designers
must therefore consider the cultural
background and personal preferences of
occupants (Mahnke, 2012) to ensure color
choices resonate appropriately and
respectfully within a specific context.
Personal associations and historical periods
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also shape perception (Cheng & Yang, 2019;
Heller, 2017).

Historical context also plays a role, with color
perceptions and trends evolving over time,
often reflecting societal shifts and moods. The
historical use of colors in interiors and fashion,
from the subdued tones of one era (Sharpe,
1975) to the vibrant palettes of another (Sharpe,
1975), demonstrates this evolution. Awareness
of both historical significance (Heller, 2017)
and emerging color trends is necessary, though
distinguishing evidence-based understanding
from transient fashion or unsubstantiated
traditional beliefs is crucial.

Functional Applications

Color serves important functional roles in
interior design, notably in the manipulation of
spatial perception. Strategic color choices can
alter the perceived size and proportions of a
space, with lighter colors tending to make
rooms feel larger and more open (Pile, 2019),
while darker colors create a sense of intimacy
and can make spaces appear smaller (Chen et
al., 2017). Color can also influence the
perception of temperature (warm vs. cool
atmospheres) and visual weight (Faulkner,
1972), impacting the perceived scale and
balance of architectural elements. Polychromy
tends to minimise perceived volume compared
to monochromy (Le Corbusier, 1925, cited in
O'Connor presentation).

The selection of interior finishes, particularly
paints and coatings, extends beyond aesthetic
considerations to encompass significant
functional and environmental impacts. The use
of specially designed paints and coatings for
energy savings and reductions in Greenhouse
Gas (GHG) emissions is increasingly
recognized in sustainable building practices
(Shen et al., 2011). Specific paint formulations
can directly contribute to a building's thermal
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performance; for example, studies have
shown that certain paints can improve thermal
insulation and prevent waste heat, potentially
resulting in substantial decreases (14-17%) in
overall energy consumption (Azemati et al.,
2013). Furthermore, incorporating paints with
low Volatile Organic Compound (VOC)
emissions, anti-microbial properties, or
enhanced durability aligns with broader green
building goals focused on improving indoor
environmental quality and reducing the life-
cycle impact of materials (Dodo et al, 2015).

The interaction between color and lighting is
another critical functional aspect, as lighting
conditions significantly influence how colors
are perceived. Both natural daylighting and
artificial light sources can alter the appearance
of a color's hue, intensity, and saturation
(Kobayashi & Hatcher, 2015), affecting the
overall design vision. Therefore, designers
must carefully consider lighting types,
intensity, and the reflective properties of
materials to ensure colors appear as intended
and achieve the desired functional and
aesthetic effects. This interplay contributes to
the difference between a material's inherent
color and its perceived color in situ (Anter,
1996, 2001).

MATERIALS AND METHODS

This study adopts a qualitative-dominant
mixed-methods  approach, systematically
analyzing secondary data from peer-reviewed
journals (e.g., Houser et al., 2022), industry
reports (WELL v2, 2021), and case studies
(e.g., Alma de Luce projects). Qualitative data
on color psychology and cultural symbolism
undergoes thematic coding using NVivo,
while quantitative benchmarks—including
WELL Building Standard metrics (LRV,
contrast ratios) and Pantone trend statistics—
provide measurable validation. The analysis
focuses on three dimensions: psychological
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effects (coded by emotional impact), cultural
applicability (compared regionally), and
functional performance (evaluated against
WELL’s evidence-based thresholds).

Data synthesis follows a structured process:
first, identifying patterns in color applications;
second, correlating qualitative themes with
quantitative data (e.g., Wang & Durmus’ 2025
contrast findings); third, developing an
evidence-based decision matrix for designers.
Expert opinions from authoritative manuals
(e.g., Deutsches Farbenlexikon) supplement
gaps in secondary data. The methodology
prioritizes source credibility (peer-reviewed,
post-2015)  and  geographic  relevance,
balancing in-depth qualitative interpretation
with selective quantitative reinforcement to
address all research objectives. Limitations
include potential Western bias in WELL-
certified case studies and reliance on published
occupant surveys rather than primary data
collection.

RESULTS AND DISCUSSION

Influence of Colors on Architectural and
Interior Design

Red

Figure 5: Red Colour for living room by Alma
de Luce
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kRed is psychologically dominant, evoking  Yellow
strong emotional responses. It stimulates
excitement and passion but can also feel
aggressive or overwhelming in interiors
(Alma de Luce, 2021). In living rooms, red
walls create an energetic atmosphere, though
ceilings painted red may feel intrusive due to
their visual "heaviness" (Wright, 2018, p. 47).
Alma de Luce’s residential project
demonstrates how red flooring can heighten
alertness without dominating the space (Alma
de Luce, n.d.).

Orange

Figure 7: Yellow Colour for entryway by
Alma de Luce

Pure yellow promotes happiness and creativity
but can irritate when overly bright (O’Connor,
2011). In entryways, lemon-yellow ceilings
enhance luminosity, while golden-yellow walls
(leaning toward orange) add warmth (Alma de
Luce, n.d.). Highly saturated yellow flooring
may feel distracting, as noted in color
psychology studies (Wright, 2018, p. 53).

Green

Figure 6: Orange colour for Bedroom by
Alma de Luce

Orange combines the energy of red and the
cheerfulness of yellow, making it ideal for
social spaces like bedrooms. It uplifts mood
but risks appearing garish if oversaturated
(Mahnke & Mahnke, 1996, p. 112). Alma de
Luce’s bedroom design uses luminous orange
walls to evoke warmth, while its ceiling draws
attention without overwhelming (Alma de
Luce, n.d.). However, low-saturation orange
can feel cheap, limiting its use in high-end
designs (Elliot & Maier, 2014).

Figure 8: Green Colour for restaurant interior
by Alma de Luce
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Green’s restorative qualities make it popular
in restaurants and healthcare spaces. Its
natural associations promote calmness,
though shiny electric green walls can feel
unsettling (Mahnke & Mahnke, 1996, p. 89).
Murato Food’s restaurant redesign (Alma de
Luce, n.d.) uses muted green flooring to
reinforce relaxation, aligning with biophilic
design principles (Kellert et al., 2008).

Blue

Figure 9: Didden Village, uses the color blue
throughout the outer space. MVRDYV Project

Blue lowers physiological arousal, making it
suitable for serene environments. Light blue
ceilings appear "heavenly," while dark blue
walls deepen spatial perception (MVRDV,
2015, as cited in Didden Village case study).
However, overuse can evoke coldness, as seen
in corporate interiors (Elliot & Maier, 2014).
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Pink

Figure 10: Pink colour for living room by
Alma de Luce

Pink’s effects vary by shade: bubbly pink
energizes, while light pink soothes. Alma de
Luce’s living room uses greyish pink walls to
inhibit aggression without appearing overly
feminine (Alma de Luce, n.d.). Light pink
ceilings are delicate but rarely used on floors
due to fragility (Mahnke & Mahnke, 1996, p.
104).

Brown

Figure 11: House-Lot-04 with brown colour
by Obra Atelier
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Brown evokes warmth in natural materials
(e.g., wood) but can feel oppressive as paint.
Obra Atelier’s House-Lot-04 pairs brown
cladding with shale stone for stability (Obra
Atelier, 2020). Institutional designs avoid
brown due to negative associations (Wright,
2018, p. 72).

White

Figure 12: White colour for Open Space by
Alma de Luce

White’s sterility is offset by its ability to
amplify other colors. Alma de Luce’s open-
plan design uses white walls to diffuse light
and highlight wooden accents (Alma de Luce,
n.d.). Overuse risks emptiness, as noted in
environmental psychology studies (Kaplan &
Kaplan, 1989).

Gray

Figure 13: Gray colour for living room by
Alma de Luce
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Gray’s neutrality works in modern interiors but
requires texture to avoid monotony. Alma de
Luce’s penthouse uses matte gray walls to
contrast metallic finishes (Alma de Luce, n.d.).
Flat gray floors lack energy unless paired with
dynamic lighting (O’Connor, 2011).

Black

Figure 14: Hotel Bk, with black colour as a
background. Project by ObraAtelier

Black conveys sophistication but can feel
oppressive. Hotel BK’s black facade highlights
metallic textures, creating a glamorous effect
(Obra Atelier, 2019). In interiors, black
ceilings diminish perceived height, while black
walls risk evoking gloom (Mahnke & Mahnke,
1996, p. 118).

Cultural Applicability of Color Schemes in
Interior Design

African Context

In African interior design, colour choices are
deeply rooted in cultural symbolism and
tradition. White walls are rarely used as
dominant features, as they are reserved for
spiritual ceremonies and ancestral veneration
(Drewal, 1992). Instead, warm red ochres and
terracotta tones frequently appear in hospitality
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designs, evoking the earthy pigments used in
Maasai warrior garments (Spencer, 2004).
Black accents in furniture or textiles reference
maturity and communal unity in Akan
traditions (McLeod, 1981), while green
upholstery or tiles should be used cautiously
in North African commercial spaces where it
may unintentionally signal danger. These
cultural nuances require designers to move
beyond aesthetic trends to create meaningful
spaces.

Anglo-Saxon Context

Anglo-Saxon color associations stem from
medieval European traditions and Victorian-
era color psychology. White interiors gained
prominence during the 19th-century hygiene
movement, symbolizing purity and modernity
(Gage, 1999, p. 47). Black became associated
with luxury through its use in Edwardian
mourning jewelry and later in Art Deco
designs (Harvey, 2018, p. 112). The dual
meaning of red (love/anger) originates from
medieval heraldry, where it represented both
courage and violence (Pastoureau, 2001, p.
89). Contemporary British interiors often use
purple sparingly in accent walls, referencing
its historical restriction to royalty through
Byzantine Tyrian purple dye (Ball, 2001, p.
156). These historical roots continue to
influence modern Western design manuals
(e.g., Dulux Heritage palette studies).

Anglo-Saxon Context

German color reflects

Reformation-era

symbolism
Protestant values and

Bauhaus functionalism. Blue's feminine
association derives from the Virgin Mary's
mantle in German Gothic art (Gage, 1999, p.
123), later institutionalized through the 18th-
century Prussian blue pigment trade (Finlay,

2002, p. 211). The avoidance of red in
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bedrooms correlates with  Lutheranism's
distrust of sensory excess (Eberlein, 2015, p.
78). Modern German office design frequently
employs black steel frames, a practice traceable
to Mies van der Rohe's industrial aesthetic at
the Bauhaus (Droste, 2019, p. 144). These
traditions are documented in the Deutsches
Farbenlexikon (Brautigam, 2010), Germany's

authoritative color reference.
Slavic Context

Slavic color meanings emerge from Byzantine
iconography and folk traditions. Purple's
negative connotations originate from its use in
depicting Judas' robes in Russian Orthodox
frescoes (Ivanov, 2003, p. 67). The prevalence
of red in traditional khokhloma woodcraft
reflects pre-Christian solar symbolism (Petrova,
2017, p. 33), now adapted in modern Moscow
hotel lobbies through crimson velvet drapes.
Contemporary Polish designers use black slate
flooring cautiously,
association with czarna ziemia (black earth)
funerary rituals (Nowak, 2020, p. 91). These
practices are validated by the Eastern European
Color Association's ethnographic  studies
(EECA, 2019).

aware of its folk

WELL Building Standard for
Guidelines

Color

This section evaluates color application
standards in the WELL Building Standard (v2)
through measurable impacts on occupant well-
being, productivity, and spatial perception,
incorporating recent research on color contrast
and wayfinding.
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WELL Color Requirements & Compliance

Metrics Statistical Validation of Color Effects
) Measu A. Color Contrast & Clarity (Regression
Qllﬁ‘lntlt remen AnalySiS)
WELL ative ¢ Key S . &D 2025 d 120
Feature Require Meth Findings * t“‘_lbf- Wang urmu's ( - ) teste
ment ‘:1 o participants in complex interiors.
o Result: 40-55% LRV difference between
- Ceilings walls/floors optimized visual clarity (p=0.62,
. Spectr with LRV p<0.01).
Light Xm;gr(r)l; ophoto <70%
Reflecta | oop’ meter reduce B. Wayfinding Performance
nce i testing perceived
Value Cl? ntlgs (CIE brightness Color Wayfinding Source
(LRV) ioega ure 15:200 by 22% Scheme Success Rate
) 4) (WELL, .
2021) b Mahmoudi &
- Optimal (LRV 89% Khalili
30-70% contrast A>50% (2017)
LRV RS (45-60%) 250%)
differen improves Low-
Color ce (S?osl?er wayfinding c or?clrast BDC
Contrast between my efficiency (LRV 62% Network
surfaces analvsi by 27% A<30% (2015)
(Feature s Y (Wang & =30%)
V05) Durmus,
2025) CONCLUSION
- Blue-
enriched This study has systematically examined the
Circadia ~ Melano Melan  lighting applicability of colors in interior spaces
n EIECO(F DL opic gtz)(;rtlsm) through a qualitative-dominant mixed-methods
Lightin (Feature lux alertness approach, ‘integrating historical color ‘Fheories,
g L03) meters by 18% psychological impacts, cultural symbolism, and
(Houser et quantitative performance metrics from the
al., 2022) WELL Building Standard. Key findings
- High- demonstrate that color selection in architectural
) saturation environments extends far beyond aesthetics,
giﬁied colors significantly influencing occupant well-being,
Viewa] Rating UGR iricrease productivity, and spatial perception. The
C:)i?l?“ort (UGR) calcula foaél eplaints research reaffirms that:
<19 tors by 29% . .
(Feature (BDC 1. Psychological effects of colors are well-
L04) Network, documented (e.g., blues for calm, reds
2015) for stimulation), but require contextual
adaptation (O’Connor, 2011).
1. Cultural associations vary dramatically

across regions (e.g., white for purity in
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Anglo-Saxon contexts vs. mourning in
East Asia), necessitating localized
design strategies (Gage, 1999).
Functional performance of colors—
particularly in contrast, reflectance
(LRV), and circadian alignment—can
be optimized using evidence-based
standards like WELL v2 (Houser et al.,
2022).

1il.

The proposed decision matrix, synthesizing
these dimensions, offers a practical tool for
designers to balance aesthetic, emotional, and
technical requirements. Future research
should explore real-world validation of this
framework through post-occupancy
evaluations and expand non-Western case
studies to address geographic biases. By
bridging theory and practice, this study
underscores the critical role of scientifically
informed, culturally sensitive color design in
creating human-centric built environments.
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