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Biophilic design is an emerging approach in contemporary interior design,
aimed at re-establishing the connection between humans and the natural
environment in built spaces. In the context of urbanization and lifestyle changes, the
interior becomes the main setting of everyday experiences, requiring spaces that
support comfort and psychological balance.

The study examines the integration of natural elements not only as an
aesthetic solution, but also as a mechanism for perceptual and cultural
reconnection. The results show that the perceptual, spatial and material dimensions
contribute to the creation of sustainable, multisensory spaces, oriented towards
user well-being and the strengthening of the human—nature relationship.

Key words: biophilic design, interior spaces, sustainability, multicolor
perception.

INTRODUCTION

Accelerated urbanization and modern lifestyles have reduced direct human
interaction with nature, making interior spaces the primary context of daily
experience. Biophilic design offers a means of reconnecting with nature by
integrating natural elements alongside perceptual, material, and cultural principles
that support psychological and physiological balance. Beyond the mere introduction
of vegetation indoors, the biophilic paradigm fosters a complex relationship between
users, nature, and the built environment. Recent research emphasizes the benefits
of multisensory engagement in promoting cognitive stimulation, reducing stress,
and enhancing the quality of spatial experience.

PURPOSE
This study examines the application of biophilic design principles in various interior
settings and evaluates their impact on user comfort, multisensory perception, and
environmental sustainability. The research problem focuses on identifying coherent
strategies for implementing these principles in diverse interior environments to
optimize both user experience and building performance. Emphasis is placed on the
integration of natural, perceptual, material, and technological elements to support
the psychophysiological well-being of occupants.

RESULTS AND DISCUSSION

Analysis of the application of biophilic design principles in various types of
interior spaces highlights that integration of natural elements goes beyond the mere
introduction of vegetation into the built environment, generating complex effects on
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users’ perception and experience. Recent research in architecture and
environmental psychology indicates that visual and sensory engagement with
natural elements significantly contributes to reducing stress levels, enhancing well-
being, and stimulating cognitive functions within interior spaces [1].

In this context, combining natural light, vegetation, water features, and
tactile, olfactory, or auditory elements facilitates creation of multisensory spatial
experiences capable of supporting psychological restoration and emotional balance
for users. Recent studies emphasize that such biophilic interventions contribute to
development of restorative interior environments, where users can experience a
deeper connection with nature, even within densely urbanized contexts (Browning
et al., 2020; Kellert, 2020). Spatial dimension of biophilic design is reflected in use
of atriums, green walls, hanging gardens, or modular areas, which enhance
perception of ecological complexity and provide depth to interior space. Such
solutions contribute to establishing a balance between visibility, privacy, and safety
- an essential factor for interior environmental quality. Simultaneously, selection of
natural materials - such as wood, stone, or plant fibers - strengthens sensory
relationship between the user and the space, generating authenticity and visual
harmony [2].

Integration of technological strategies, such as optimized natural lighting,
green infrastructure, or passive climate control systems, contributes to improving
energy performance of buildings and supporting users’ circadian rhythms. From this
perspective, biophilic design can be interpreted as an interface between aesthetic,
functional, and sustainable dimensions of the built environment. Psychosocial
dimension results from cumulative interaction of all these components,
demonstrating that value of biophilic design derives from coherent orchestration of
natural, spatial, and technological elements, rather than from mere addition of
decorative components [3].

To synthesize relationship among these dimensions and their effects on user
experience, Table 1 presents main components of biophilic design and their impact
on interior environment.

The application of biophilic design principles in residential, office,
educational, or HoReCa spaces demonstrates a considerable adaptability of these
design strategies. Green walls, solid wood furniture, plant partitions between work
areas, ambient lighting aligned with natural rhythms, and decorative elements
inspired by nature contribute to the creation of interior spaces that are comfortable
and psychologically balanced.

Recent studies indicate that the integration of biophilic elements in work
environments can lead to improved cognitive performance, increased professional
satisfaction, and reduced mental fatigue [4]. In educational spaces, such
interventions are associated with enhanced creativity and the development of
environments conducive to learning, while in HoReCa contexts they support the
creation of multisensory experiences that positively influence users’ perception of
the quality of the interior environment.
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Table 1.
Dimension and effects of biophilic design in interior spaces

Biophilic Elements used Effects on users

dimension
Direct connection | Plant, green walls, natural | Stress reduction, increased
with nature light well-being
Indirect connection | Natural materials, organic | Psychological comfort and
with nature textures, biomorphic forms | positive spatial perception
Multisensory Natural sounds, dynamic | Improved cognitive
stimulation lighting, natural scents performance
Integration nature in | Interior gardens, large | Health and well-being in
architecture windows, integrated | the built environment

vegetation

Biophilic design in | Green spaces, natural | Physical and mental health
the environmental | lighting, natural ventilation of occupants.
context

In residential settings, the incorporation of nature indoors supports the
creation of restorative spaces capable of reducing daily stress and strengthening
the emotional connection between the user and the built environment [5].

Therefore, biophilic design should not be interpreted solely as an aesthetic
trend but as a complex design strategy aimed at supporting users’
psychophysiological health, social cohesion, and the consolidation of spatial
identity. The coherent integration of perceptual, spatial, material, and technological
dimensions enables the configuration of healthier, more sustainable interior spaces
that are adapted to the needs of contemporary society, strengthening the
relationship between humans, nature, and the built environment.

CONCLUSIONS

Biophilic design represents a significant direction in the evolution of
contemporary interior design, offering solutions for reconnecting the individual with
the natural environment within built spaces. The integration of natural elements into
the interior space contributes to improving the quality of the interior environment,
stimulating multisensory perception and increasing the level of well-being of users.

The research results highlight the fact that the efficiency of biophilic design
depends on the coherent integration of perceptual, spatial, material and
technological dimensions. In this sense, biophilic design must be approached as a
complex design strategy, capable of simultaneously responding to the functional,
aesthetic and sustainable requirements of the interior environment.

In the future, the development of biophilic design can contribute to the
configuration of healthier interior spaces and better adapted to contemporary
needs, strengthening the relationship between man, nature and the built
environment
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MALKAH-NICEHKO I., YPCY I.

BIO®IIbHUA OU3AWH Y IHTEP’EPHUX MPOCTOPAX: IHTEFPALIA
NMPUPOAU TA NMPUHLUUNIB CTAITIOIO PO3BUTKY

BioginbHUl dus3aliH € Ho8ImHIM MidOXodoM y CydYacHOMY i[HMep'epHOMY
Ou3aliHi, CrpsMOB8aHUM Ha BiOHOB/IEHHSI 38’A3KYy MK MHOOUHOK ma npupoOHUM
cepedosuwem y nobydosaHux rnpocmopax. B ymosax ypbanisauii ma 3miH criocoby
XXummsi iHmep’ep cmae OCHOBHUM cepedosulieM wo0eHHo20 0ocsidy, wWo
nompebye npocmopis, ki Nidmpumyroms Komgbopm i CUX002iYHy pigHo8azy.

[ocnidxeHHs1 po3ansidae iHmezpauiro npupodHUX ennemMeHmie He nuwe siK
ecmemuy4He piWeHHs, a U 5K MexaHi3M epuernmueHo20 ma KylbmypHO20
8iOHOBIEHHST 38’A3KY 3 npupodor. Pe3ynbmamu nokasyroms, WO nepuenmueHi,
npocmoposi ma MmamepianbHi  8UMIPU  CMPUSIIOMb  CIMBOPEHHK  cmarux,
MyJIbMUCEHCOPHUX pocmopig, opieHmosaHux Ha 006pobym kKopucmysadyie i
3MIUHEHHST 83aEMO38 513Ky JTFOOUHU 3 MPUPOJOF0.

Knroyoei cnoea: 6ioginbHuli dusaliH, iHMep’epHi rnpocmopu, cmanul
PO38UMOK, MyIbMUKOIIpHa nepyenuis

Acknowledgments: The work was carried out within the UTM institutional
sub-project number 020406 «Models, systems and technologies for energy
efficiency, decarbonization and digitization of energy, industry, construction and
transport processes» (MoSiTed).

233


https://doi.org/10.1016/j.envint.2019.105427
https://doi.org/10.3390/su17051816
https://doi.org/10.3390/buildings15142516
https://doi.org/10.1038/s41598-024-83791-9
https://doi.org/10.3390/buildings13082020

	Том 2_31_60.pdf (p.126-233)
	4_60_MATCAN-LISENCO_URSU.pdf (p.105-108)


