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Compilation of efficiency strategies from biological mechanisms
(biomimicry) in order to achieve kinetic flexibility in architectural design
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Abstract: I

One of the most significant challenges facing contemporary architecture is the inability of
buildings to respond effectively to evolving functional needs and climatic changes after their
construction. This static nature often leads to inefficiencies, rapid obsolescence, and a reduced
useful lifespan for buildings. Addressing this problem through kinetic design introduces new
possibilities, enabling structures to dynamically adapt to environmental and user-related
variations over time. In this context, biomimicry—an innovative approach involving the study
and emulation of natural forms, processes, and mechanisms—can act as a guiding strategy for
architects. The aim of this research is to evaluate the hypothesis that kinetic mechanisms inspired
by biological organisms can provide tangible solutions for enhancing flexibility in architectural
design, effectively meeting changing spatial and climatic demands.

This study is based on a qualitative research tradition, employing analytical-descriptive and
comparative methods through comprehensive literature review and case analysis. Drawing on
pioneering concepts in the field, such as the adaptive capacities observed in living systems, the
research explores how architects can learn from nature to create buildings that mimic the
flexibility and resilience found in biological structures. Three exemplary international projects,
recognized for their innovative use of biomimetic strategies, were examined in depth to extract
key design components and evaluate their success in achieving functional adaptability.

The findings demonstrate that integrating biomimicry within Kinetic architectural design
empowers buildings to flexibly transform in response to shifting requirements, thus enhancing
performance, sustainability, and occupant comfort. Moreover, such an approach aligns with
broader movements towards sustainable development and circular economy in construction,
contributing to environmental compatibility and energy efficiency. Ultimately, biomimicry-driven
kinetic architecture presents a promising pathway for the creation of enduring, user-oriented
buildings that remain relevant amidst accelerating social, technological, and environmental
changes of the modern age.
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