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ABSTRACT KEYWORD

Purpose: Contemporary housing has accumulated environmental burdens through redevelopment cycles while 7 FEA|AH
failing to accommodate increasingly diverse lifestyles shaped by demographic change. This study reconceptualizes S+~
housing as both a “container for changing lives” and an adaptive system, and aims to articulate the evolutionary
structure of flexible housing systems by integrating environmental sustainability and social sustainability. — zAiz{ ptz
Methods: Using literature-based comparative analysis, this study identifies a three-layer evolutionary structure: (1)
Structural Flexibility (SI System), (2) Service Flexibility (Chassis System), and (3) Device Flexibility (Matter ~ Flexible Housing Systems
System). These layers are interpreted along two analytical axes—environmental sustainability (ecosystem load Progressive System Decoup hngA -

Environmental and Social Sustainability

reduction) and social sustainability (lifestyle diversity and adaptive capacity)—and synthesized through the lens of  Three-Layer Evolutionary Model
progressive system decoupling. Results: The findings reveal that flexible housing systems have evolved from  Symbiotic Perspective
structural separation to service independence and further toward device interoperability, progressively reducing
dependency among building components. This cumulative decoupling expands user choice while potentially
reducing environmental burdens. By conceptualizing housing evolution as a systemic transition from conventional
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Fig. 1. Next2l: Skeleton/infill-based flexibility and maintenance
accessibility (shared-service management structure)—Reconstructed by
the author based on public materials and presentation slides [12]
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Fig. 2. MIT House n: chassis-based service infrastructure concept
(non-fixed power and communication connectivity)—Reconstructed by
the author based on public materials and presentation slides [13]
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Fig. 3. Matter-based smart home ecosystem diagram (device-hub—
platform=service connectivity structure) [5,9,10]
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Fig. 4. Hub-based device interconnection structure in smart homes
(conceptual diagram) [5,9,10]
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ecology of technology across the human lifespan [15]
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