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Abstract: This study examines the sustainability potential of micro living at the scale of interior architecture
through a systematic analysis of the Nakagin Capsule Tower. Increasing urban density, resource constraints,
and environmental crises have renewed interest in compact housing models; however, micro living has rarely
been evaluated explicitly through the economic, social, and environmental dimensions of sustainability at the
interior architectural scale. Accordingly, the primary aim of this research is to make visible how these three
dimensions can be interpreted through interior spatial organization, integrated furniture systems, and modular
design logic within an early micro-housing prototype. The Nakagin Capsule Tower was selected as the research
case because it represents the first realized example of capsule-based micro architecture and proposes a
modular system with inherent sustainability potential. Although designed before sustainability became an
established theoretical framework, the project offers spatial strategies that can be re-evaluated through
contemporary sustainability criteria. The study adopts a qualitative single-case approach and employs a
sustainability-based analytical framework structured around economic, social, and environmental dimensions.
To operationalize this evaluation, an original Strategic—Spatial-Performance (S—M—P) representation model is
introduced to examine how sustainability principles are embedded at different design levels within the interior
system. The findings indicate strong economic sustainability through standardization and spatial efficiency,
limited social sustainability due to restricted adaptability, and partial environmental sustainability primarily
associated with modular renewability rather than passive strategies.
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Oz: Bu calisma, mikro yasamin siirdiiriilebilirlik potansiyelini i¢ mimarlik 6lgeginde Nakagin Capsule Tower
(Nakagin Kapsiil Kulesi) 6rnegi iizerinden analiz etmeyi amaglamaktadir. Artan kentlesme, kaynak kisitliligi
ve cevresel krizler, kompakt yasam modellerine yonelik ilgiyi artirmig; mikro konut tipolojileri
stirdiiriilebilirlik tartigmalar1 gergevesinde yeniden degerlendirilmistir. Ancak mikro yasam ¢ogunlukla
mimarlik ve kent planlama perspektifinden ele alinmakta, i¢ mekan organizasyonu, entegre donat1 sistemleri
ve modiiler tasarim kararlari {izerinden siirdiiriilebilirlik analizleri sinirli kalmaktadir. Bu baglamda arastirma,
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stirdiiriilebilirligin ekonomik, sosyal ve gevresel boyutlarini temel alan nitel bir tek drnekli durum caligmast
olarak kurgulanmistir. Yap1 kapsiil temelli mikro mimarinin diinyadaki ilk uygulanmis 6rneklerinden biri
olmast ve modiiler bir sistem iizerinden siirdiiriilebilirlik potansiyeli tagimasi nedeniyle arastirma nesnesi
olarak se¢ilmistir. Calismada yapinin i¢c mekan organizasyonu, entegre donat1 sistemi ve kapsiil modiilerligi,
gelistirilen S-M—P (Stratejik —Mekansal-Performans) temsil modeli araciligiyla degerlendirilmistir. Bulgular,
yapimin ekonomik siirdiiriilebilirlik agisindan standartlasma, seri liretim ve mekansal yogunluk yoluyla giiglii
bir temsil sundugunu; sosyal siirdiiriilebilirlik agisindan smirli mekansal esneklik ve sabit donati kurgusu
nedeniyle kismi bir performans sergiledigini; c¢evresel siirdiiriilebilirlik boyutunda ise teorik modiiler
yenilenebilirlik potansiyeline ragmen pasif c¢evresel stratejilerin  smirlt kaldigini  gdstermektedir.
Siirdiiriilebilirlik kuraminin kurumsallagsmasindan once tasarlanmis olmasma ragmen yapi, modiilerlik,
yogunluk ve entegre i¢ mekan sistematigi lizerinden siirdiiriilebilirlige yakin tasarim ilkelerini deneyimleyen
erken donem bir mikro konut prototipi olarak yeniden yorumlanabilir. Caligma, Nakagin ‘in metabolist bir
mimari deney olmanin O&tesinde, i¢ mimarlik Olgeginde siirdiiriilebilirlik analizine yonelik 6zgiin bir
degerlendirme modeli 6nererek literatiire kavramsal ve yontemsel katki sunmaktadir.

Anahtar Kelimeler: i¢ Mimarlik; Mikro Yasam, Siirdiiriilebilirlik, Modiiler Konut, Nakagin Capsule Tower.
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Structured Abstract:

Rapid urbanization, increasing population density, environmental crises, and economic uncertainties
have necessitated a critical reconsideration of contemporary housing models. Within this context, micro living
has emerged as both a spatial and socio-cultural response to limited resources, rising housing costs, and
evolving urban lifestyles. Beyond representing merely small-scale dwellings, micro living reflects a broader
transformation in spatial organization, technological integration, and design strategies oriented toward
efficiency, density, and adaptability. Particularly at the scale of interior architecture, the organization of highly
compact spaces requires the careful integration of functionality, flexibility, user comfort, and environmental
awareness within a constrained physical volume.

This study aims to evaluate the sustainability potential of micro living at the scale of interior
architecture through an in-depth analysis of the Nakagin Capsule Tower. The primary research question
guiding the study is: How does the Nakagin Capsule Tower embody spatial strategies associated with
economic, social, and environmental sustainability from an interior architecture perspective? By focusing on a
single case, the research seeks to make visible how economic, social, and environmental sustainability
principles can be examined within a compact residential unit and how early modular experiments anticipated
aspects of contemporary sustainability discourse.

The Nakagin Capsule Tower was selected as the research object because it represents the first realized
example of capsule-based micro architecture and proposes a modular system structured around replaceable
residential units. Designed in 1972 within the Metabolist movement, the project introduced a radical model of
urban living based on prefabrication, standardization, and technological integration. Although developed
before sustainability became an institutionalized theoretical framework, the building embodies spatial and
structural strategies that can be reinterpreted through contemporary sustainability criteria. For this reason, the
project is examined not as a contemporary green building but as an early micro-housing prototype with latent
sustainability potential embedded in its design logic.

The conceptual framework of the study is grounded in the tripartite model of sustainability,
encompassing economic, social, and environmental dimensions. Economic sustainability is associated with
spatial efficiency, cost-effectiveness, production rationality, and optimized resource use. Social sustainability
relates to habitability, psychological comfort, privacy, adaptability, and long-term usability. Environmental
sustainability involves passive environmental strategies, material efficiency, energy awareness, and life-cycle
considerations. To operationalize this framework at the scale of interior architecture, the study introduces an
original Strategic—Spatial-Performance (S—-M—P) Analytical Model. This model evaluates the representation
of sustainability principles through three analytical levels: Strategic Integration (S), Spatial Materialization
(M), and Performance Impact (P). Strategic Integration examines whether a sustainability criterion guides the
fundamental design decisions; Spatial Materialization evaluates whether the criterion produces a physically
observable counterpart within the spatial organization; and Performance Impact assesses whether the design
decisions generate an observable sustainability outcome in terms of spatial use, functional efficiency, or
environmental control. Rather than reducing sustainability to a purely technological metric, the model enables
a layered interpretation of how sustainability principles are embedded within design decisions, spatial
configurations, and usage outcomes.

Methodologically, the research is structured as a qualitative single-case study. Case study research
enables an in-depth and context-sensitive examination of a historically significant architectural example while
situating it within broader theoretical discussions. The data set consists of architectural plans, interior
photographs, sections, archival drawings, and documented project descriptions obtained from reliable
architectural publications and historical sources. The study does not include surveys, interviews, or user-based
empirical data; therefore, ethical approval was not required.

The analysis is conducted through thematic content analysis based on sustainability-oriented criteria
derived from the conceptual framework. Each sustainability dimension—economic, social, and
environmental—is evaluated through predefined sub-criteria such as spatial optimization, multifunctional
integrated systems, privacy, psychological comfort, natural lighting, environmental control strategies, and
adaptability. Instead of employing a quantitative scoring model, the study uses a qualitative interpretative
classification system (high, medium, low) to indicate the degree to which each criterion is represented within
the capsule’s interior design strategies. The S—M—P model supports this evaluation by identifying whether
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sustainability criteria are strategically integrated into the design system, spatially materialized within the
interior organization, and reflected through observable performance impacts.

The findings reveal that the Nakagin Capsule Tower demonstrates a relatively strong alignment with
economic sustainability. Standardization, prefabrication, modular production, and compact spatial organization
reflect a rationalized and efficiency-oriented approach to housing design. Integrated furniture systems and
built-in elements minimize spatial waste and optimize the use of limited floor area, indicating an early
awareness of resource-conscious interior planning. In terms of social sustainability, the building provides
individual autonomy and self-contained living conditions; however, limited spatial flexibility, fixed interior
configurations, and restricted adaptability reduce its capacity to respond to diverse or long-term user needs.
From an environmental perspective, the project introduces a modular replacement logic intended to extend the
building’s life cycle through capsule renewal. Nevertheless, passive environmental strategies such as cross-
ventilation, material ecology, and energy optimization remain underdeveloped at the interior scale. Moreover,
the anticipated periodic replacement of capsules was never systematically realized, revealing a gap between
the conceptual ambition of renewability and the actual life-cycle performance of the building. These findings
suggest that the project’s sustainability potential lies primarily in its structural modularity and spatial
compactness rather than in advanced environmental performance.

In conclusion, the study argues that the Nakagin Capsule Tower should be reconsidered not merely as
a historical artifact of Metabolist architecture but as an early prototype that anticipated sustainability-oriented
spatial principles through modularity, density, technological integration, and interior systematization. By
evaluating the project through a sustainability framework at the scale of interior architecture and introducing
the S-M-P representation model as an analytical tool, the research contributes to the theoretical discussion of
micro living beyond minimalist aesthetics and technological novelty.

The study demonstrates that sustainability in micro housing is not solely dependent on environmental
technologies but is deeply embedded in spatial organization, production logic, interior integration, and long-
term adaptability. Reinterpreting early modular housing experiments through contemporary sustainability
discourse provides valuable insights for future micro living strategies and reinforces the critical role of interior
architecture in shaping sustainable compact environments.

Keywords: Interior Architecture, Micro Living, Sustainability, Modular Housing, Nakagin Capsule
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Résumé Structuré:

L’urbanisation rapide, 1’augmentation continue de la densit¢ démographique, I’intensification des
crises environnementales et les incertitudes économiques croissantes ont rendu indispensable une réévaluation
critique des modéles contemporains de 1’habitat. Dans ce contexte, le micro-habitat (micro living) s’est
imposé comme une réponse a la fois spatiale et socioculturelle aux contraintes liées a la raréfaction des
ressources, a la hausse des colts du logement et a I’évolution des modes de vie urbains. Au-dela de la simple
réduction de la surface habitable, le micro-habitat traduit une transformation plus profonde de 1’organisation
spatiale, de D’intégration technologique et des stratégies de conception orientées vers 1’efficacité, la
densification et I’adaptabilité. Plus particuliérement, a I’échelle de I’architecture intérieure, I’aménagement de
volumes extrémement compacts exige une articulation rigoureuse entre fonctionnalité, flexibilité, confort de
I’usager et responsabilité environnementale dans un espace physique fortement contraint.

La présente ¢tude vise a évaluer le potentiel de durabilité du micro-habitat a I’échelle de 1’architecture
intérieure a travers une analyse approfondie de la Nakagin Capsule Tower. La question centrale qui guide
cette recherche est la suivante : dans quelle mesure la Nakagin Capsule Tower matérialise-t-elle, du point
de vue de ’architecture intérieure, des stratégies spatiales relevant des dimensions économique, sociale
et environnementale de la durabilité ? En privilégiant une étude de cas unique, cette recherche entend mettre
en évidence la manicre dont les principes de la durabilité peuvent étre analysés au sein d’une unité résidentielle
compacte, tout en montrant comment les premicres expérimentations modulaires ont anticipé plusieurs
fondements du discours contemporain sur la durabilité.

La Nakagin Capsule Tower a été retenue comme objet d’étude en raison de son statut de premier
exemple construit d’architecture micro-résidentielle fondée sur le concept de capsules, proposant un systéme
modulaire constitu¢ d’unités d’habitation remplagables. Congu en 1972 dans le cadre du mouvement
Métaboliste, ce projet introduisait un modéele urbain radical reposant sur la préfabrication, la standardisation
et 'intégration technologique. Bien qu’il ait été ¢laboré avant que la durabilité ne s’institutionnalise comme
cadre théorique, il intégre des stratégies spatiales et structurelles susceptibles d’étre réinterprétées a la lumiére
des critéres contemporains de la durabilité. Dés lors, le projet est appréhendé non comme un batiment
écologique au sens actuel du terme, mais comme un prototype précoce de micro-habitat dont la logique de
conception renferme un potentiel durable latent.

Le cadre conceptuel de cette recherche repose sur le modéle tridimensionnel de la durabilité, articulé
autour des dimensions économique, sociale et environnementale. La durabilité économique est associée a
I’efficacité spatiale, a la maitrise des coits, a la rationalisation de la production et & I’optimisation de
’utilisation des ressources. La durabilité sociale renvoie a 1’habitabilité, au confort psychologique, a la
préservation de [’intimité, a D’adaptabilit¢ et a la pérennit¢ des usages. Quant a la durabilité
environnementale, clle englobe les stratégies bioclimatiques passives, 1’efficience matérielle, la maitrise
énergétique ainsi que les considérations relatives au cycle de vie. Afin d’opérationnaliser ce cadre a 1’échelle
de T’architecture intérieure, I’étude propose un modéle analytique original intitulé Strategic—Spatial—
Performance (S—-M-P) Analytical Model. Ce mod¢le évalue la matérialisation des principes de durabilité
selon trois niveaux analytiques complémentaires : I’intégration stratégique (S), la matérialisation spatiale
(M) et Pimpact performatif (P). L’intégration stratégique examine si un critére de durabilité oriente les
décisions fondamentales de conception ; la matérialisation spatiale détermine si ce critére trouve une traduction
physique observable dans 1’organisation de I’espace ; enfin, I'impact performatif évalue si les choix de
conception produisent des effets mesurables en matiére d’usage spatial, d’efficacité fonctionnelle ou de
contrdle environnemental. Plutét que de réduire la durabilité a une simple performance technologique, ce
modele permet une lecture multicouche de I’intégration des principes de durabilité dans les décisions de
conception, les configurations spatiales et les résultats d’usage.

Sur le plan méthodologique, la recherche est structurée selon une étude de cas qualitative unique.
Cette approche autorise une analyse approfondie et contextualisée d’un exemple architectural historiquement
significatif, tout en I’inscrivant dans des débats théoriques plus larges. Le corpus documentaire comprend des
plans architecturaux, des photographies des espaces intérieurs, des coupes, des dessins d’archives ainsi que des
descriptions documentées du projet, provenant de publications architecturales reconnues et de sources
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historiques fiables. L’étude ne recourt ni a des enquétes, ni & des entretiens, ni a des données empiriques issues
des usagers ; par conséquent, aucune approbation éthique n’était requise.

L’analyse repose sur une analyse thématique de contenu fondée sur des criteres de durabilité dérivés
du cadre conceptuel. Chacune des trois dimensions de la durabilité est examinée au moyen de sous-critéres
prédéfinis tels que 1’optimisation spatiale, les systémes intégrés multifonctionnels, 1’intimité, le confort
psychologique, ’éclairage naturel, les stratégies de controle environnemental et 1’adaptabilité. Au lieu
d’adopter un systéme de notation quantitative, 1’étude mobilise une classification interprétative qualitative
(élevé, moyen, faible) afin d’évaluer le degré de représentation de chaque critére dans les stratégies de
conception intérieure des capsules. Le modele S—-M—P soutient cette démarche en identifiant si les critéres de
durabilité sont intégrés stratégiquement au systéme de conception, matérialisés dans 1’organisation spatiale
intérieure et traduits par des performances observables.

Les résultats montrent que la Nakagin Capsule Tower présente une forte convergence avec les
principes de la durabilité économique. La standardisation, la préfabrication, la production modulaire et
I’organisation spatiale compacte témoignent d’une approche rationnelle et efficiente de la conception
résidentielle. Les systémes de mobilier intégré et les équipements encastrés réduisent les pertes d’espace et
optimisent ’utilisation d’une surface habitable limitée, traduisant une conscience précoce de la planification
intérieure économe en ressources. En ce qui concerne la durabilité sociale, le batiment garantit une certaine
autonomie individuelle ainsi que des conditions de vie autonomes ; toutefois, la faible flexibilité spatiale, la
rigidité des configurations intérieures et les possibilités limitées d’adaptation réduisent sa capacité a répondre
a la diversité des besoins des usagers et aux évolutions des modes d’habiter sur le long terme. Sur le plan de la
durabilité environnementale, le projet introduit une logique modulaire fondée sur le remplacement des
capsules afin de prolonger le cycle de vie du batiment. Néanmoins, les stratégies environnementales passives
telles que la ventilation traversante, 1’écologiec des matériaux ou 1’optimisation énergétique demeurent
insuffisamment développées a 1’échelle de I’architecture intérieure. De plus, le remplacement périodique des
capsules, prévu par le projet initial, n’a jamais ét€ mis en ceuvre de maniére systématique, révélant un décalage
entre I’ambition conceptuelle de renouvellement et la performance effective du cycle de vie du batiment. Ces
résultats indiquent que le potentiel durable du projet réside principalement dans sa modularité structurelle et sa
compacité spatiale plutot que dans une performance environnementale avancée.

En conclusion, cette étude soutient que la Nakagin Capsule Tower doit étre réévaluée non seulement
comme un témoignage historique du mouvement Métaboliste, mais également comme un prototype pionnier
ayant anticipé plusieurs principes spatiaux aujourd’hui associés a la durabilité, notamment a travers la
modularité, la densification, I’intégration technologique et la systématisation des dispositifs intérieurs. En
examinant le projet a partir d’un cadre analytique centré sur la durabilité a 1’échelle de I’architecture intérieure
et en proposant le modéle S—-M-P comme instrument d’analyse original, cette recherche contribue au
renouvellement des débats théoriques sur le micro-habitat au-dela des approches centrées exclusivement sur le
minimalisme esthétique ou I’innovation technologique.

L’étude démontre enfin que la durabilité du micro-habitat ne dépend pas exclusivement des
technologies environnementales, mais qu’elle est profondément ancrée dans 1’organisation de 1’espace, la
logique de production, I’intégration des systémes intérieurs et la capacité d’adaptation a long terme. La
réinterprétation des premicres expérimentations modulaires a ’aune du paradigme contemporain de la
durabilité offre ainsi des perspectives scientifiques précieuses pour le développement des futures stratégies de
micro-habitat et souligne le role fondamental de 1’architecture intérieure dans la conception d’environnements
résidentiels compacts et durables.

Mots-clés: Architecture intérieure, Micro-habitat, Durabilité, Habitat modulaire, Nakagin Capsule
Tower.

Resumen Estructurado:

La rapida urbanizacion, el incremento sostenido de la densidad demografica, la intensificacion de las
crisis ambientales y las crecientes incertidumbres econémicas han hecho imprescindible una reconsideracion
critica de los modelos contemporaneos de vivienda. En este contexto, el micro living se ha consolidado como
una respuesta tanto espacial como sociocultural frente a la limitacion de los recursos, el aumento de los costes
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de la vivienda y la transformacion de los estilos de vida urbanos. Mas alla de representar tunicamente viviendas
de dimensiones reducidas, el micro living refleja una transformacion mas amplia en la organizacion espacial,
la integracion tecnologica y las estrategias de disefio orientadas a la eficiencia, la densificacion y la
adaptabilidad. Particularmente desde la perspectiva de la arquitectura de interiores, la organizacioén de espacios
altamente compactos exige una integracion rigurosa de la funcionalidad, la flexibilidad, el confort del usuario
y la responsabilidad ambiental dentro de un volumen fisico restringido.

El presente estudio tiene como objetivo evaluar el potencial de sostenibilidad del micro living en la
escala de la arquitectura de interiores mediante un analisis exhaustivo de la Nakagin Capsule Tower. La
principal pregunta de investigacion que orienta el estudio es la siguiente: ;De qué manera la Nakagin Capsule
Tower materializa estrategias espaciales asociadas con la sostenibilidad econémica, social y ambiental
desde la perspectiva de la arquitectura de interiores? A partir del analisis de un estudio de caso Unico, la
investigacion pretende visibilizar como los principios de la sostenibilidad econdémica, social y ambiental
pueden examinarse en el contexto de una unidad residencial compacta, asi como demostrar de qué manera los
primeros experimentos modulares anticiparon diversos aspectos del discurso contemporaneo sobre la
sostenibilidad.

La Nakagin Capsule Tower fue seleccionada como objeto de investigacion por constituir el primer
ejemplo construido de arquitectura microresidencial basada en cépsulas y por proponer un sistema modular
estructurado en torno a unidades habitacionales reemplazables. Disefiado en 1972 en el marco del movimiento
Metabolista, el proyecto introdujo un modelo radical de vida urbana fundamentado en la prefabricacion, la
estandarizacion y la integracion tecnoldgica. Aunque fue concebido antes de que la sostenibilidad se
institucionalizara como un marco teodrico consolidado, el edificio incorpora estrategias espaciales y
estructurales susceptibles de ser reinterpretadas a la luz de los criterios contemporaneos de sostenibilidad. Por
ello, el proyecto no se examina como un edificio ecoldgico en el sentido actual del término, sino como un
prototipo temprano de microvivienda cuyo potencial de sostenibilidad permanece implicito en su logica de
disefio.

El marco conceptual de la investigacion se fundamenta en el modelo tridimensional de la
sostenibilidad, integrado por las dimensiones econémica, social y ambiental. La sostenibilidad econémica se
asocia con la eficiencia espacial, la rentabilidad econoémica, la racionalidad productiva y la optimizacion del
uso de los recursos. La sostenibilidad social comprende la habitabilidad, el confort psicolégico, la privacidad,
la adaptabilidad y la usabilidad a largo plazo. Por su parte, la sostenibilidad ambiental engloba las estrategias
pasivas de disefio ambiental, la eficiencia en el uso de materiales, la gestion energética y las consideraciones
relativas al ciclo de vida. Con el propdsito de operacionalizar este marco en la escala de la arquitectura de
interiores, el estudio propone un modelo analitico original denominado Modelo Analitico Estratégico—
Espacial-Desempeiio (Strategic—Spatial-Performance, S-M—P). Dicho modelo evalta la representacion de
los principios de sostenibilidad a través de tres niveles analiticos complementarios: Integracion Estratégica
(S), Materializacion Espacial (M) e Impacto en el Desempeiio (P). La Integracion Estratégica examina si
un criterio de sostenibilidad orienta las decisiones fundamentales de disefio; la Materializacion Espacial
determina si dicho criterio posee una expresion fisica observable en la organizacion espacial; mientras que el
Impacto en el Desempeio evalda si las decisiones proyectuales generan resultados verificables en términos de
uso del espacio, eficiencia funcional o control ambiental. En lugar de reducir la sostenibilidad a un indicador
exclusivamente tecnoldgico, este modelo posibilita una interpretacion multinivel acerca de cdmo los principios
de sostenibilidad se incorporan a las decisiones de disefio, las configuraciones espaciales y los resultados
derivados de su utilizacion.

Desde el punto de vista metodologico, la investigacion se estructura como un estudio de caso tinico
de caracter cualitativo. Esta estrategia metodologica permite realizar un anélisis profundo y contextualizado
de un ejemplo arquitectonico de relevancia historica, situdndolo simultdneamente dentro de debates tedricos
de mayor alcance. El corpus documental esta integrado por planos arquitectonicos, fotografias de los espacios
interiores, secciones, dibujos de archivo y descripciones documentadas del proyecto obtenidas de publicaciones
especializadas y fuentes historicas de reconocido prestigio. El estudio no incorpora encuestas, entrevistas ni
datos empiricos procedentes de usuarios; por consiguiente, no fue necesaria la aprobacion de un comité de
ética.

El analisis se desarrolla mediante un analisis tematico de contenido, sustentado en criterios de
sostenibilidad derivados del marco conceptual. Cada una de las dimensiones de la sostenibilidad —econémica,
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social y ambiental— se evalia a partir de subcriterios previamente definidos, tales como la optimizacién
espacial, los sistemas integrados multifuncionales, la privacidad, el confort psicologico, la iluminacioén natural,
las estrategias de control ambiental y la adaptabilidad. En lugar de emplear un sistema de puntuacion
cuantitativo, la investigaciéon adopta una clasificacion interpretativa cualitativa (alto, medio y bajo) con el fin
de determinar el grado de representacion de cada criterio en las estrategias de disefio interior de las capsulas.
Asimismo, el modelo S—-M—-P respalda esta evaluacion al identificar si los criterios de sostenibilidad se integran
estratégicamente en el sistema de disefio, se materializan espacialmente en la organizacion interior y se reflejan
en impactos de desempefio observables.

Los resultados ponen de manifiesto que la Nakagin Capsule Tower presenta una elevada
correspondencia con los principios de la sostenibilidad econémica. La estandarizacion, la prefabricacion, la
produccion modular y la organizacion espacial compacta evidencian una aproximacion racional y orientada a
la eficiencia en el disefio residencial. Los sistemas de mobiliario integrado y los elementos empotrados
minimizan el desperdicio espacial y optimizan el aprovechamiento de la limitada superficie disponible,
reflejando una temprana conciencia sobre la planificacion interior eficiente en el uso de los recursos. En
relacion con la sostenibilidad social, el edificio proporciona autonomia individual y condiciones de
habitabilidad autosuficientes; sin embargo, la limitada flexibilidad espacial, la configuracion fija de los
espacios interiores y la reducida capacidad de adaptacion restringen su potencial para responder a necesidades
diversas o cambiantes de los usuarios a largo plazo. Desde la perspectiva de la sostenibilidad ambiental, el
proyecto incorpora una logica modular basada en el reemplazo de las capsulas con el propdsito de prolongar
el ciclo de vida del edificio mediante su renovacion periddica. No obstante, estrategias ambientales pasivas
como la ventilacion cruzada, la ecologia de los materiales y la optimizacion energética permanecen
insuficientemente desarrolladas en la escala de la arquitectura de interiores. Ademas, el reemplazo periodico
de las capsulas previsto conceptualmente nunca llegé a implementarse de forma sistematica, lo que evidencia
una discrepancia entre la aspiracion conceptual de renovabilidad y el desempefio efectivo del ciclo de vida del
edificio. Estos resultados sugieren que el principal potencial de sostenibilidad del proyecto reside en su
modularidad estructural y su compacidad espacial, mas que en un elevado rendimiento ambiental.

En conclusion, el estudio sostiene que la Nakagin Capsule Tower debe reconsiderarse no solo como
un referente historico de la arquitectura metabolista, sino también como un prototipo pionero que anticip6
principios espaciales orientados hacia la sostenibilidad mediante la modularidad, la densificacion, la
integracion tecnoldgica y la sistematizacion de los espacios interiores. Al evaluar el proyecto desde un marco
de sostenibilidad aplicado a la arquitectura de interiores y proponer el modelo S—-M—P como herramienta
analitica original, la investigacion contribuye al desarrollo del debate tedrico sobre el micro living,
trascendiendo las interpretaciones centradas exclusivamente en la estética minimalista o en la innovacion
tecnologica.

Finalmente, el estudio demuestra que la sostenibilidad en la microvivienda no depende
exclusivamente de las tecnologias ambientales, sino que estd profundamente integrada en la organizacion
espacial, la l6gica de produccion, la integracion de los sistemas interiores y la capacidad de adaptacion a largo
plazo. En consecuencia, la reinterpretacion de los primeros experimentos de vivienda modular desde la
perspectiva contemporanea de la sostenibilidad aporta valiosas contribuciones tedricas para el desarrollo de
futuras estrategias de micro living y reafirma el papel fundamental de la arquitectura de interiores en la
configuracion de entornos residenciales compactos y sostenibles.

Palabras clave: Arquitectura de Interiores, Micro Living, Sostenibilidad, Vivienda Modular, Nakagin
Capsule Tower.
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CTpyKTypupOBaHHAsA AHHOTALMSA:

CrpemutenbHas ypOaHM3alMs, HENPEPBIBHBIH pOCT IUIOTHOCTH HAceleHHs, OOOCTpEeHHE
9KOJIOTMYECKUX KPH3HUCOB M BO3pACTAIONIasi 5JKOHOMHYECKAs! HEOIPEIeNEHHOCTh 00YCIOBHIN HEOOXOMMOCTb
KPUTHYECKOTO TIEPEOCMBICIICHHS COBPEMEHHBIX MOJIENCH JKMITUITHOTO CTPOUTENBCTBA. B TaHHOM KOHTEKCTE
KOHIEMI MEKPOxXUIbs (Micro Living) chopmupoBanace kak MpoOCTpPaHCTBEHHBIN M COIHOKYIIBTYPHBIH
OTBET Ha OIPAaHUYEHHOCTh PECYPCOB, MOBBILIEHHE CTOMMOCTH JKUIIbsI M TpaHC(OpMaLNIO TOPOJCKOTo 00pa3a
JKU3HH. MUKPOXKIIBE MPEACTaBISIET CO00I HEe MPOCTO KUJIbE MalION IJIONIAIH, a OTpaXkaeT 0oJiee IMUPOKUE
U3MEHEHHUS B OpraHM3allid IPOCTPAHCTBA, HMHTETPallMd TEXHOJOTUH M NPOEKTHBIX CTpPATETHsX,
OPHEHTHPOBAHHBIX Ha 3((EKTUBHOCTb, KOMIIAKTHOCTh W aJalTHBHOCTb. B 0COOGHHOCTM Ha YpOBHE
APXUTEKTYPbl MHTEepbepa OpraHu3alys NpeAebHO KOMIIAKTHBIX MPOCTPAHCTB TpeOyeT KOMIUIEKCHOU
UHTETpalyu  (YHKIMOHAIBHOCTH, T'MOKOCTH, IOJIb30BaTeIbCKOr0O KOM(OpPTa M 3KOJIOTHYECKOM
OTBETCTBEHHOCTH B YCIIOBUSAX OTPAaHUYEHHOTO (PU3HMUECKOTO 00BEMA.

Lenp HacTOALIETO HUCCIENOBAHMS 3aKIIOYAETCA B OLECHKE IOTEHIHANa YCTONYHMBOIO DPa3BHTHUS
MHKpOXHWJIbS Ha YPOBHE apXHUTEKTyphl MHTEphepa mocpeicTBoM yriryonénnoro ananuza Nakagin Capsule
Tower. OCHOBHOH HCCIIEJOBATEILCKUAN BOIPOC cHOpPMYyITHUPOBAH CIEAYIOMHIM 00pa3oM: KaKHM 00pa3oM
Nakagin Capsule Tower Bomiomaer nNpocTpaHCTBeHHbIE CTPATEIMH, CBA3aHHbIE ¢ IKOHOMUYECKOI,
COLMAJIBHON M IKO0JI0THYeCKOi yCTOIHYHBOCTHIO, ¢ MO3UIMH AaPXUTEKTYPhl HHTepbepa? VccrnenoBanue,
OCHOBAaHHO€ Ha aHAIM3€ OJHOTO OOBEKTa, HANpPaBJIEHO Ha BBIBIEHHE TOTO, KaKUM OOPa3oM MPUHIIMIIBI
HSKOHOMHMYECKOH, COIMATBbHOW M HKOJOTHYECKOW YCTOHUMBOCTH MOTYT OBITh HCCIIEIOBaHBI B Mpeienax
KOMITAKTHOM JKMJIOM €AMHUIIBI, a TakKe KakUM 00pa3oM paHHHE 3KCIIEPUMEHTHl B 00JacTH MOJIYJIBHOM
APXUTEKTYPHI MPEIBOCXUTIIIN OTACIbHBIE ACIEKTH COBPEMEHHOH KOHIEIIUN YCTOHYUBOTO Pa3BUTHA.

B kauyectBe oObekra mcciemoBanusi Obuia BbhiOpana Nakagin Capsule Tower, moCKoJibKy OHa
NPE/ICTaBIsIeT COOOM NEepBBI PEaNM30BAHHBIM INPHMEp KaIlCyJbHOH MHKpPOAPXUTEKTYPhl M Ipelyiaraet
MOJYyJIbHYIO CHCTEMY, OCHOBAaHHYIO Ha B3aHMMO3aMEHSIEMBIX JKWIBIX Karcynax. [Ipoekr, paspaboTaHHbBII B
1972 rogy B paMKkax apXUTeKTypHOro jasrkeHuss Meraboauzm (Metabolism), npemioxun pagukaibHYIO
MOJIETIb TOPOACKOM JKW3HM, OCHOBAaHHYI0 HAa WHAYCTPHAIBHOM H3TOTOBICHWH, CTaHIApTH3ALUH |
TEXHOJIOTHYeCcKOi MHTerpanuu. HecMOTps Ha TO 9TO 00BEKT OBUI cO3/aH em€ 10 MHCTHTYLHOHAIH3ALNH
KOHIETIIMN yCTOWYHMBOTO PAa3BUTHA KaK CaMOCTOSTENILHOH TEOpPEeTHYECKOH MapajnrMbl, OH COAEPKHT
MIPOCTPAHCTBEHHBIE W KOHCTPYKTHUBHBIE PEIICHUs, KOTOPbIE MOTYT OBITH MEPEOCMBICICHBI B COOTBETCTBHH C
COBPEMEHHBIMU KPHUTEPUSAMH YCTOHUMBOCTH. B CBSI3M ¢ 3THM paccMaTpuBaeMblii OOBEKT aHATU3UPYETCs HE
KaK COBPEMEHHOE «3el€H0e» 3AaHne, a KaK PaHHUH MPOTOTHII MUKPOXKIIIBS, B IPOEKTHON JJOTMKE KOTOPOTO
3aJI0’KeH CKPBITHIN MOTEHIINAN YCTOWYMBOTO Pa3BUTHA.

KonuenTyanpHas OCHOBa HCCIENOBaHU OazupyeTcs Ha TPEXKOMIOHEHTHOW MOJIENN yCTOWIMBOTO
pa3sBUTHA, BKIIIOYAIOIEH SKOHOMHMUYECKOE, COLUAIBHOE M 3KOJIOTMYECKOE H3MEpeHHUs. JKOHOMHMYeCKasi
YCTOHYHMBOCTH CBSI3BIBACTCS C IPOCTPAHCTBEHHON 3((PEKTUBHOCTHIO, 3KOHOMHYECKON 11eJIeCO00pa3HOCTHIO,
PalMOHATBHOCTHIO IPOU3BOJCTBEHHBIX IPOLIECCOB M ONTUMU3ALUEHN UCTI0NIB30BaHUs pecypcoB. ConuManbHas
YCTOHYHMBOCTH OXBAaThIBACT MPUTOJHOCTD OKMJIbS JUISL TIPOXKUBAHMS, IICUXOJIOIMYECKH KoMQopT,
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NPUBATHOCTh, AaJalTHBHOCTE MW JOJITOCPOYHYIO OKCIUTyaTAlMOHHYIO IIPHTOTHOCTb. JKOJOrHYecKas
YCTOMYHMBOCTD BKIIOYAaeT IACCHBHBIE OSKOJOTHYECKUE CTparerud, dS(QEKTHBHOCT HCIIONB30BAHHA
MAaTepHalioB, YHEPreTHYSCKYI0 DAlMOHATBHOCTE W Y4YET MOJHOTO JKHU3HEHHOTO IHKIa oObekra. Jlis
ollepalOHATN3ALIHN JaHHO! KOHIENTYalbHOH MOJENN Ha YPOBHE apXUTEKTYPhl HHTEPbEpa B UCCIICIOBAaHUH
MpeUIo’KeHa OpHUTHHAJIbHAS aHAJUTHYecKass Mojesb Strategic—Spatial-Performance (S-M-P). Ora
MOZEJIb MO3BOJISICT OLEHMBATh PENPE3CHTALMIO IPHHIUIIOB YCTOWYHMBOCTH Ha TPEX B3aHMMOCBS3aHHBIX
AHAJIMTHYECKHUX YPOBHSX: cTpaTernyeckasi MHTerpauus (S), npocrpancTBenHas matepuaauzanus (M) u
pesyastaTtuBHoe BosaeiictBue (P). Crparermueckas UWHTErpauus OIpeneNserT, BBICTYNaeT U
COOTBETCTBYIOIINH KPUTEPUH YCTOWYMBOCTH OCHOBOH IPOEKTHBIX pEIICHWH; MPOCTPAHCTBEHHAs
Marepuanu3anusl OlEeHUBAET, MMOJyYaeT JM JaHHBIH KpUTepuil HaOmogaeMoe (HU3MYeCKOe BOIUIOLICHUE B
MPOCTPAHCTBEHHOW OpPraHU3alluy; Pe3yJbTaTUBHOE BO3JCHCTBHE aHAIM3UPYET, NPUBOAAT JIM HPOEKTHHIC
peumieHuss K U3MepUMBIM 3(ddexkTaM B 00NaCTH UCIOJB30BaHUS IPOCTPAHCTBA, (PYHKIHMOHAIBHOM
3 (EKTUBHOCTH WIM DKOJIOTMYECKOr0 KOHTPOJsA. B oTinMYMe OT MOAXOXOB, CBOASAIIMX YCTOHYMBOCTD
UCKIIIOYHUTEIBHO K TEXHOJOTHMYECKHM II0Ka3aTelsiM, ITaHHAs MOJENb 00eCIeYnBaeT MHOTOYPOBHEBYIO
MHTEPIPETALHI0 TOr0, KAKUM 00pa3oM MPUHIMIBI YCTOHYMBOTO PA3BUTHA MHTETPHPYIOTCS B NMPOCKTHBIC
pelICHHs, TPOCTPAHCTBEHHBIE KOHMUIYPALlMU U Pe3yIbTaThl SKCIUTyaTalllH.

C MeTononIoTHYecKOod TOYKHM 3pEHUS HCCIEAOBAHME BBIIOJHEHO B (opMaTe KauecTBEHHOI'0
HCccJe0BaHus 0OHOro cayyas (qualitative single-case study). J[aHHBINM OAXO0 MO3BOJISIET OCYIIECTBUTH
yrTyONEHHBIH 1 KOHTEKCTYalbHO 00YCIIOBJICHHBIH aHAIN3 apXUTEKTYPHOTO 00BEKTa, 00J1aaI0IIero BEICOKOM
UCTOPHYECKON 3HAYMMOCTBIO, OIHOBPEMEHHO paccMarpuBas ero B 0ojiee IIMPOKOM TEOPETHYECKOM
KOHTEKCTEe. DMIHUpHYecKas 0a3za MCCIeI0OBaHMs BKIIOYAET apXUTEKTYPHBIE IIaHbl, GOTOrpad i HHTEPHEPOB,
Ppa3pe3bl, apxXUBHBIC YEPTCIKU U JOKYMCHTHPOBAHHBLIC OIMUMCAaHUA MPOCKTA, MOJYYCHHBIC W3 aBTOPUTCTHBIX
ApXMUTEKTYpPHBIX MyOJIMKANMi M MCTOPUYECKUX HMCTOYHHMKOB. lccienoBaHne He BKIIOUACT aHKETHPOBAHUE,
MHTEPBBIO WM SMIIMPHYECKHE JaHHbIE, OCHOBAaHHBIC HA MHEHHSX II0JIb30BATEIICH; CIIEI0BATEIBHO, TIOJIydCHHUE
3THYECKOTO OJI00pPEHUs He TPeOOBAIOCH.

AHanu3 BBIIIOJHEH METOIOM TeMaTH4Yeckoro konrenT-ananau3a (Thematic Content Analysis) Ha
OCHOBE KPUTEPUEB YCTOWIMBOTO Pa3BUTHS, BEIBEICHHBIX U3 KOHIETITyalIbHON MoIenu uccienoBanus. Kaxmoe
U3MEpeHUE YCTOHIHBOCTH — SKOHOMHUYECKOE, CONMAIBFHOE U HKOJIOTHUECKOE — OIEHHBAJIOCh IOCPEICTBOM
3apaHee OTIpeIeIEHHBIX MTOIKPUTEPHEB, BKITIOYast MIPOCTPAHCTBECHHYIO ONITUMU3AIIHIO,
MHOTO(YHKIIMOHAJIbHBIE ~ MHTETPUPOBAaHHbIE CHUCTEMbI, MPUBATHOCTb, MCHXOJIOTHYECKHH  KOMQOPT,
€CTECTBEHHOE OCBEIICHHE, CTPATErHH KOJOTHYECKOTO KOHTPOJSI W aJalTUBHOCTh. BMecTo mpuMeHeHus
KOJIMYECTBEHHON CHCTEMBI OIICHKU MCIOJIb30BaHa KAa4YCCTBCHHAA HWHTCPHIPETAIIMOHHAA KJ'IaCCI/I(pI/IKaHI/ISI
(BbICOKMH, cpeaHMii, HU3KHWIl) 71 OMpENeNeHHs] CTENEeHH NPEJCTABICHHOCTH KaXJOTO KpUTEpHs B
HMHTEPBEPHBIX MPOESKTHBIX CTPATETUAX )KWIIBIX Karncyl. Monens S—-M-P nonoiHseT JaHHbIM aHATIH3, BBISABIIAS,
UHTETPUPOBAHbl M KPUTEPUM YCTOMYUBOCTH B IPOEKTHYX) CUCTEMY Ha CTPaTETMYECKOM YPOBHE,
MaTepUaJIN30BaHBl JIM OHH B IPOCTPAHCTBEHHON OpraHM3aIllii HHTEpPhepa W MPOSBIAIOTCA U B BHIC
HaOJFOTaeMBIX SKCILTYaTAIHOHHBIX PE3YIbTATOB.

[TonyueHnHble pe3ynbTaThl CBUAETENLCTBYIOT 0 ToM, uTo Nakagin Capsule Tower nemoncTpupyer
JOCTaTOYHO  BBICOKMH  YPOBEHb  COOTBETCTBHSI ~ NPHHIMIIAM  JKOHOMHMYECKOH  yCTOHYMBOCTH.
CrangapTuzanys, WHIYCTPHAJbHOE  HM3TOTOBIEHHE, MOIYJIBHOE IPOM3BOACTBO M  KOMIIAKTHAs
MPOCTPAaHCTBEHHAs OPraHM3aLHsl OTPAXKAIOT PALMOHAIM3UPOBAHHBIN U OPHEHTHPOBAHHBIN Ha 3()(HEKTHBHOCTD
MOJXO0/ K MPOEKTUPOBAHUIO >KWIbA. VIHTerpupoBaHHBIE MeOelbHBIE CHCTEMBI U BCTPOSHHbIE HHTEPHEPHBIC
9JIEMEHTbl MHHUMM3UPYIOT TPOCTPAHCTBEHHBIE IOTEPU M OOECHEUUBAIOT MAKCHMAIBHO 3(QQEKTUBHOE
WCIIONIb30BAaHUE OTPAaHMYCHHOM IUIOIMAAN, YTO CBUICTENBCTBYET O pPAaHHEM IOHWMAaHWH TPHHIUIIOB
pecypcocOeperaromero HHTEpbepHOr0 NPOEKTHPOBaHMSA. B acnekre conmMaabHONW yYCTOHYHMBOCTH OOBEKT
o0ecrieunBaeT ONpeneIEHHYI0 CTENeHb WHINBHIYaJbHON aBTOHOMHH M BO3MOXXHOCTH CaMOCTOSITEIBHOTO
NPOKUBAHUS;, OJIHAKO OrpaHWYEHHas IPOCTPAHCTBEHHAs T'MOKOCTb, (DUKCHPOBAHHBIE HWHTEPhEPHBIC
KOH(UTypanuy ¥ HEJOCTaTOYHas aJalTHBHOCTh CYIIECTBEHHO CHIDKAIOT €ro CIIOCOOHOCTH YIOBJIETBOPSTH
pa3HOOOpa3Hble W W3MEHSIOIIMECS JOJITOCPOYHBIE MNOTpeOHOCTH Tmojb3oBareneil. C TOYKM 3peHUs
IKOJIOTHYECKOH YCTOMYHMBOCTH TMPOEKT MPEeTyCMaTpUBAET MOJYJIbHYH KOHIENLHUIO 3aMEHbl Kalcyl,
HaIpaBJIeHHYIO Ha POJUICHHE KU3HEHHOTO IMKJIa 37[aHus TOCPEACTBOM NX OOHOBIeHUs. BmecTe ¢ TeM Takue
MIACCHBHBIE HKOJIOTMYECKHE CTpaTerny, Kak CKBO3HAs BEHTWDINMS, SKoJornieckas 3(hexTHBHOCTDH
MaTepHaJiOB M ONTHUMH3AIMS JHEPromnoTpeOJIeHNs, OCTAIOTCS HEJIOCTaTOYHO pa3BUTHIMH Ha YypPOBHE
apXMTEKTypBl MHTEpbepa. boiee Toro, mpenmosaraeMasi mepuoAMdecKas 3aMeHa Kalcysl Tak M He Oblia
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peal3oBaHa Ha IPAaKTHKE, YTO BBIABISAECT CYIISCTBEHHBIH pa3phlB MEXIy KOHLENTYAIbHOW uIeeit
OOHOBJIAEMOCTH M (PAaKTHYSCKHMH IOKa3aTeIsIMH >KH3HEHHOTO IHKJIA 31aHus. [loiydeHHBIE pe3ysbTaThl
HO3BOJIIIOT 3aKJIIOYUTh, YTO IOTEHIMAT YCTOWYHBOTO PAa3BUTHs TAHHOTO NPOEKTa ONPENeIsIeTCs MPEeXae
BCETr0 ero KOHCTPYKTHBHOH MOIYJIFHOCTBIO M IIPOCTPAHCTBEHHON KOMIAKTHOCTBIO, & HE BHICOKHM YPOBHEM
9KOJIOTHIECKOH 3P PEKTHBHOCTH.

B zaxmouenne uccnenoBanne 00OCHOBBIBAaeT HeoOXoamMocTh paccmarpuBath Nakagin Capsule
Tower He TOJBKO KaK MCTOPUYECKUH MAMSTHUK apXUTEKTypsl MeTabonm3ma, HO M KaK paHHUI MPOTOTHII,
NPEBOCXUTUBIINK COBPEMEHHBIC INPOCTPAHCTBEHHbIE NPUHLUIBI YCTOWYHMBOTO PAa3BUTHS IIOCPEICTBOM
UCIIONIb30BAaHMsI MOJYJIBHOCTH, BBICOKOM IUIOTHOCTH, TEXHOJOTMYECKOH WHTErpalu W CUCTEMHOMN
OpraHM3allii MHTEPbEpHBIX perieHuid. OleHKa AaHHOTO O0BEKTa uepe3 MpHU3MY KOHIEIIHH YCTOWYHBOTO
pa3BUTHs Ha YpPOBHE apXUTEKTypbl MHTEpbepa, a TaKKe pa3paboTka aHanmuTHiyeckod monxenu S—-M-P B
KaueCTBE OPHUIMHAJIBLHOTO HCCJIE0BATEIbCKOI0 MHCTPYMEHTa BHOCST CYIIECTBEHHBIH BKIaJ B pa3BHTHE
TECOPETHYECKNX JUCKYCCHH O MHKpPOKHIbE, BBIXOAS 3a TPEAeHbl WHTEPIPETaldil, OTrpPaHHYCHHBIX
MUHUMAaJIHCTCKON 3CTETUKON WIN TEXHOJIOTMYECKON HOBU3HOM.

HccnenoBanne JEMOHCTPUPYET, YTO YCTOMYMBOCT MUKPOXKHIIbS ONIPEIENAETCA HE UCKITIOUUTEIBHO
NPUMEHEHNEM JKOJOTHYECKHX TEXHOJOTHH, a B 3HAYMTENBHON CTENEHH OOYCIIOBIICHA NPOCTPAHCTBEHHOM
OpraHM3aIyell, NPOU3BOACTBCHHON JIOTMKOW, HWHTETpanell HHTEPhEPHBIX CHCTEM M CIOCOOHOCTBIO K
JONTOCpOYHOM anmanrtanmu. IlepeocMblcieHNe paHHUX SKCHEPHMEHTOB B OOJACTH MOIYJIBHOTO XKHIbS B
KOHTEKCTE COBPEMEHHOM KOHLENIUU YCTOMYUBOIO PA3BUTUS OTKPBIBAET HOBBIC IEPCIEKTUBBI UL
(hopmupoBaHus OyIyIIMX CTPATETHH Pa3BUTUSI MUKPOXKHJIbS M OUEPKHUBACT KIIIOUEBYIO POJIb APXUTEKTYPbI
HHTEpPbepa B CO3/1aHUU YCTOMYMBBIX KOMIIAKTHBIX KWIBIX CPELl.

KaioueBble cI0oBa: apXUTEKTypa HWHTEPbEPA; MHUKPOXKUILE; YCTOMYMBOE Pa3sBHTHE; MOIYJILHOE
*kuisE; Nakagin Capsule Tower.

o -

<ie TRRIHRUT, TEReAT U@ B AR g, Tafarvita Sdbe! &t digar aut Sfife sifAfidarsii &
AR A qHSTA STaRT YA (housing models) & STATAATHS JAHedIdHT B HTIIDHT Bl
Sifard &1 faam B 1 3t ufkten o Argen ffaRT (Micro Living) ST Tunem, smary amvrd # gfe qur
CEGGIRIRR Siia-ifert & ufa Th ™S (spatial) 3R W—ﬂw (socio-cultural) 3TX CaRaUR:|
JIRT §1 ATSH! ST Fadt B MBR & SAMEM BT Gidd 8! &, Sfeh Tg VTP TS, Wbt
THIHRUT T ST, I T 3R G aT=ierd W eRd fese Jurifoat o aomues ufkad @
gfaffia FRar g fIRIY &U ¥ SHiafke® aIEIHAT (Interior Architecture) b ¥R R fAd Hepad R
BT T3 T Wfaes maad & Hiar sriierdsdr, aeiar, TG dl- T aur waiaroia Sweda
& Gfaanid T-aa Bt e Far g

Y LT T 35T ATARP TG AT & URUET J ATHII ST e1a¥ (Nakagin Capsule
Tower) & &1 fARAWUr & ATeqH ¥ AIZeh! fAfdT & FRRAT (sustainability) & BT Hedih- BT
T P YA AU Uy FEfifed g sidaike aRgear & @i A Tei $oga e
e, AraTioTS T yaiarvita fRURET & Ha R WrHifaal @1 {59 yoR 7d =0 ue = s
82 U 3ATYF-UPBUI (single case) W Hisd T8 MY Tg WY B HT YA Hdl § & 31, granfores
T4 TfaRuitg fRRAT & Rigidl &1 fa=eivor ue dfad smarii sars & iR g TR foran o 9 6,
TYT URMRYS ATSIeR aRg-TarT 7 FHebTeH fRRar fanet & fafta st &1 ferg i a% garq
TR

AP A SlaR DI T & [0 & U & 9o 9ai1d fhar T Fife I8 Ha-
ICIEG] Y& dRJP T (capsule-based micro architecture) I ﬁ%{ &1 uye FAffg Jalexul % dyr gg
(replaceable) STATHT IHISAT TR MYTRA Th HIS@R Vel BT TRATd TRdd Bl g a8

1972 ¥ AemEifire (Metabolist) g & Sfavia FAffa B giareHT A U@cﬁtﬁm (prefabrication),
HMHIHRT (standardization) TUT TENIHT THIHRUT TR TUTRG WG} St &1 T HifddR! Aise Ugd
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e | Taft g8 uRaierT 39 &1 § fasRid g3 oie R U6 SRITTd Jgifad gfd & w0 & R1fud 78t
TS I, T 3P RIS Td Ia-TeTd U] GHB T (RRdl AF®! & did H G Bt
ST bt & | ST BRI 39 IRAISHT o7 fI=awur SyfAd §Rd Ha (green building) & ¥4 H 71, Sfch
TP U YRS ARH!-ATARNT UfAET (prototype) P =4 | b ma1 § ! fewmga-adb goment &
Sfaffgd fuRar emrar faemmr g1

YT BT RS efan fRRaT & H3mmdt Afsa W snuia g, forad snfifes, g qur
yafgroflg smom gffifed €1 enfde fRRar &1 Yy wiffe gean, ara-gvaiadr, IdcT &t
A ard! aUT TATEAT & SIEHaaH SUANT I g | eI fRIRET Far-aigdT (habitability), AIGRAS
3R, T, SFpeRiear aul defefe Iuafiar 9 defta 81 98t uatavoiy fRuer & ffesa
ygfaruity Jorifaar (passive environmental strategies), It gér, Soll-Td-TaT 9UT Sha-ash (life-
cyc1e)ﬂ'-q"eﬁﬁ€rﬁ¥rlﬁﬁ%ﬁ%'|wém%aﬁﬁ%amw%wm%m@aﬁé?m@
Jggd H Tdh 51N C P G s o G ol ‘;IE'!I&I' (Strategic—Spatial-Performance; S-M-P)
fa=QuIeTs Ais vRaifad far mar ] 1 U8 Aisd fRRdT Rigial &1 geuie diH fazavoners wRi—
CUEIIRED qﬁw (Strategic Integration; S), LI WUT (Spatial Materialization; M) Tl
USRIATEH® UHTT (Performance Impact; P)— & ATEOH ¥ HRT B | Wﬁﬁﬁmmaﬁﬁ%ﬁﬁam
8 5 1 Pis RRAT AFds gayd feemga fAofat o1 arfexf= #rar §; wifie gfdezo gg sigar g &
1 g HIMGS RIS T3 H P T T TI& Fid1 &; ST UGRMHED JHTd T8 Jedih-] B § [P
1 feure Fvfa wife IUaT, HRfEs c&d 3yal TaiaRoy o & dgf & aroam RRd
R I HRd & | FRIRAT Y had dob-iie! TR do Td B & 99T U8 Alsd I8 I | &
1T & o a1 & Ry forg U fEaie= i, wifAes fa=ameat qur Sugi-afvomdl & sgeiia &4
J IfafRd gl g1

USfaTTd P 9 I8 Y UMD THA-SMTIT-UHRT (Qualitative Single-Case Study) b U T
WA g1 eTT-UHRY Ugfa UfagTRie U § Hgayqul arg-3alexvl &1 g4 Ud dad-ag-=id
Q0T A & TTY-1Y I AU Sifaren [Tl & RAfd =7 &) e Uem Bt 8§ | Srge™ areht
ﬁmtﬁW(archnectural plans), RIIRIRED W%W&H WW(SCCUOHS) e o
T faaea areg- Tl eﬁ?ﬁ%ﬁ%@ﬁﬁmuﬁmﬂﬁw@m%l 3rema 7 o qaefu,
T WETHR MR 7§ ITANTHAl-3Rd IS el BT IUANT fobar T §; 3fa: ﬁma‘mﬁ
(ethical approval) P ISR ol AT

fozawor e ol & Jgud RRa-snuia AFde! W enuia fawamra armft fazagor
(Thematic Content Analysis) & AT1eIH ¥ fooar man| RRAT & ud® g ofe, Irfsie aur
yHiaRoNg_ T Gedie qMUiRG SU-AHdel, 99 wIfie e, Sg-rfed tipd vonrE!
foraT, FAaTe 3R, WIpfdd U, mﬁwﬁqﬁuamwﬁﬁmam&a@mﬂam & SMYR W
WW|WWM$WwaWﬁﬁ,wm@ﬁaaﬁwwwW
O 37OTS, R U S & e &1 SHidRes fEemg= xorifaat & ufaffia ot aen & RufRo
T o 9% | S-M-P HISd 3 fAzAWUT &1 3R Yeg &l 8, Tl ag Ruffed war g f Rrarards
O WR WR FESe vomedt & Tmifed § a1 -1et, a1 Siaie RiHe e § Hifds 9 3 sifiyeed
B T, TUT T A e USRI THTE I HXd o |

3T & sl ¥ WY g1 § & el dwya elar onfife fRRar & a1y smeed 3=
TR $I IS UeRfd s g1 A s, gdfmfor, Afegear Idre aul e Rife Wre Sraria
S8 & T qHITd Ud efanga =¥ o) ufafsfad oxa § | thied WA yonferar aur siaf-ififa
(built- 1n)WWWﬁWW i 9a- &%f(ﬂoor area)ﬁmmﬂﬁﬁ@ﬁ
W%,ﬁWW-WWmm%mﬁma‘waﬁm%lWﬁﬁ%%ﬂaﬁﬁuﬁm
HfeTa WA auT AR oy o) uRkfRufedr uem axar g; aurfy Sifta wifie adiam=, fRR
3fTdfer fa-aT qUT HH G a-RITAdl SH! &HdT &I f[Afay SraT SHdbIiid STUNRTH! AHTaIH TS
@ il & Hifid R <ot 7| oataroity fRuRar 3 € & ufkae 3 Swgd Ufawiios & Wy ¥ vad &
Sita-ah ®1 ARG B B U HISYeR SHTURUT YA D1 | UMY Hig-dfear, Tt aikfufast

Turkish Studies, 21(O1)



Analyzing the Sustainability Potential of Micro... 3489

TUT Froll-3H e ot Ffsra yafaroiia Yurifaar siafte aRgeer & WR W w1 U § fawRa T8
B Tl 38 HfARed, Fgal & A smafie ufawid &1 w1t sgafud 9§ arp et farar mar,
O FAHRufiIdr B SIGURTN 3R I & IRATAD Si1a--ash USRI & Hed WF R IR i1 g1 o
e Yahd R & o TREISTT &Y fRRET & dT TRea: SU! WRETHS Alegerdl adT R Tfedar
A fAfga &, 7 i 39 vafarufia ve=f= A1

3fdd: 1T I8 UfauTied FHRal § fob ATBTR FWge elaR & had HeraiioRe aRgdhdl &1 Uh
RIS eRIER & ¥U § 781, dfewr T URMNS Uiy & &9 H gAHedifdhd fobar ST =nfee form
HISYER I, 3= Ufed, WENTeh! Ueb U1 quT SHidfies YUMTeliehuT o Hied § RRRe1-3@ R Rigiell
BT QAU HR1AT| ARD TRGH A &b TR IR RRIRAT @ld & Sid 39 YRS BT [A=eTooT TUT S-M-P
ATSH I TH NP [AATUTED USRI & T B T HRh g 31699+ AIgeh! ot R Sgifas famst
DI AT W HURA YA qh1ep! ot F 3 fawamid HRar g

Tg 3 g o vefRid FRd1 § f Argen)-Smard &t fRRar dad yafazoiy denfifeal w ik
TE! Hcll, Tfew RIS WS, IdTEA-adb, IR YU THIHRUI qUT GUSIad SfHaariadl §
%ﬂé@ﬁ%ﬂ@?ﬁ%mﬁﬁwwmwmﬁmﬁﬂQf%&mﬁw
Higsy &1 Agen! fafd Yorifodt & forg meagel daiies Siaeidal UM &_dl § auT fewrs,, dfém
ATt ufkasit & fmior 7 eriaf¥e argean & B Uit B G RIfid Brar g

PollRIeg: TR argehar, Ageh! o, fRuRdr, Aisger am, AHGINE Fd elaR |

Yapilandirilmis Ozet:

Hizli kentlesme, artan niifus yogunlugu, ¢evresel krizler ve ekonomik belirsizlikler, ¢cagdas konut
modellerinin yeniden degerlendirilmesini gerekli kilmistir. Bu baglamda mikro yasam (micro living), sinirli
kaynaklara, yiikselen konut maliyetlerine ve degisen kentsel yasam bigimlerine verilen hem mekansal hem de
sosyo-kiiltiirel bir yanit olarak ortaya ¢ikmistir. Mikro yasam, yalnizca kiigiik dlgekli konutlari ifade etmekle
kalmay1p; mekansal organizasyon, teknolojik entegrasyon ve verimlilik, yogunluk ve uyarlanabilirlik odakli
tasarim stratejilerindeki daha genis bir doniisiimii de yansitmaktadir. Ozellikle i¢ mimarhk Slceginde, son
derece kompakt mekanlarin diizenlenmesi; islevsellik, esneklik, kullanici konforu ve ¢evresel duyarliligin
siirlt bir fiziksel hacim igerisinde dikkatli bigimde biitiinlestirilmesini gerektirmektedir.

Bu ¢alisma, Nakagin Capsule Tower 6rnegi tizerinden mikro yasamin siirdiiriilebilirlik potansiyelini
i¢ mimarlik 6lgeginde degerlendirmeyi amaglamaktadir. Calismay1 yonlendiren temel arastirma sorusu su
sekildedir: Nakagin i¢ mimarlik disiplini agisindan ekonomik, sosyal ve g¢evresel siirdiiriilebilirlik ilkeleri
dogrultusunda hangi mekansal stratejileri ortaya koymaktadir? Aragtirma, tek bir 6rnek olaya odaklanarak
ekonomik, sosyal ve gevresel siirdiiriilebilirlik ilkelerinin kompakt bir yasam birimi igerisinde nasil
incelenebilecegini ve erken donem modiiler deneyimlerin giiniimiiz siirdiiriilebilirlik sdyleminin baz1 yonlerini
nasil ongordiigiinii goriiniir kilmay1 hedeflemektedir.

Nakagin Capsule Tower, kapsiil temelli mikro mimarinin gergeklestirilen ilk 6rnegini temsil etmesi
ve degistirilebilir konut birimlerinden olusan modiiler bir sistem 6nermesi nedeniyle aragtirma nesnesi olarak
secilmistir. 1972 yilinda Metabolist Hareket kapsaminda tasarlanan proje, prefabrikasyon, standardizasyon ve
teknolojik entegrasyona dayali radikal bir kentsel yasam modeli ortaya koymustur. Her ne kadar
stirdiiriilebilirligin kurumsallasmis bir kuramsal ¢ergeve haline gelmesinden Once gelistirilmis olsa da yapz,
giincel siirdiiriilebilirlik kriterleri dogrultusunda yeniden yorumlanabilecek mekansal ve yapisal stratejiler
icermektedir. Bu nedenle proje, ¢cagdas bir yesil bina olarak degil; tasarim mantiginda ortiik siirdiiriilebilirlik
potansiyelleri barindiran erken dénem bir mikro konut prototipi olarak ele alinmaktadir.

Calismanin kavramsal c¢ercevesi, ckonomik, sosyal ve g¢evresel boyutlardan olusan {glii
stirdiirtilebilirlik modeline dayanmaktadir. Ekonomik siirdiiriilebilirlik; mekansal verimlilik, maliyet etkinligi,
iretim rasyonelligi ve kaynaklarin optimize edilmis kullanimi ile iliskilendirilmektedir. Sosyal
strdiiriilebilirlik; yasanabilirlik, psikolojik konfor, mahremiyet, uyarlanabilirlik ve uzun donemli
kullanilabilirlik kavramlarini1 kapsamaktadir. Cevresel siirdiiriilebilirlik ise pasif ¢cevresel stratejiler, malzeme
verimliligi, enerji farkindalig1 ve yasam dongiisii yaklagimi ile agiklanmaktadir. Bu g¢erceveyi i¢ mimarlk
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6lceginde isler hale getirmek amaciyla ¢calismada 6zgiin bir Stratejik—Mekansal-Performans (S—M—P) temsil
modeli gelistirilmistir. Bu model, siirdiiriilebilirlik ilkelerinin yapisal mantik (modiiler sistem ve iiretim
stratejisi), mekansal organizasyon (plan kurgusu, ¢ok islevli mobilyalar, kompaktlik) ve performans odakl
boyutlar (¢evresel kontrol, uyarlanabilirlik ve yasam dongiisii potansiyeli) icerisinde nasil yer aldigini
incelemektedir. Siirdiiriilebilirligi yalnizca teknolojik bir 6l¢iite indirgemek yerine model, tasarim kararlarinin
i¢ mekan sisteminin farkli diizeylerinde katmanl bicimde yorumlanmasina olanak saglamaktadir.

Yontemsel olarak aragtirma, nitel bir tek durum ¢aligmasi olarak yapilandirilmigtir. Durum g¢alismasi
yontemi, tarihsel agidan dnemli bir mimari 6rnegin derinlemesine ve baglama duyarl bigimde incelenmesine
olanak tanirken, ayni zamanda Ornegin daha genis kuramsal tartigmalar igerisinde konumlandirilmasini
saglamaktadir. Veri seti; giivenilir mimarlik yaynlari ve tarihsel kaynaklardan elde edilen mimari planlar, ig
mekan fotograflari, kesitler, arsiv ¢izimleri ve belgelenmis proje agiklamalarindan olugsmaktadir. Arastirmada
anket, goriisme veya kullanici temelli ampirik veriler kullanilmadigindan etik kurul onay1 gerekmemistir.

Analiz siireci, kavramsal ¢ergeveden tiiretilen siirdiiriilebilirlik odakli dl¢iitlere dayali tematik igerik
analizi ile ylriitilmiistir. Ekonomik, sosyal ve ¢evresel siirdiiriilebilirlik boyutlar1; mekansal optimizasyon,
cok islevli biitiinlesik sistemler, mahremiyet, psikolojik konfor, dogal aydinlatma, gevresel kontrol stratejileri
ve uyarlanabilirlik gibi 6nceden tanimlanmis alt kriterler iizerinden degerlendirilmistir. Nicel bir puanlama
modeli yerine, her bir kriterin kapsiiliin i¢ mekan tasarim stratejilerinde ne 6l¢iide temsil edildigini gostermek
amactyla nitel yorumlayici bir siniflandirma sistemi (yiiksek, orta, diisiik) kullanilmistir. S—-M—P modeli ise
stirdiirtilebilirlik kriterlerinin tasarim sistemi i¢erisindeki temsil yogunlugunu; Stratejik Entegrasyon, Mekansal
Somutlagma ve Performans Etkisi diizeylerinde degerlendirerek analiz siirecini desteklemektedir.

Bulgular, Nakagin Capsule Tower’in ekonomik siirdiiriilebilirlik ile gorece gii¢lii bir uyum
sergiledigini ortaya koymaktadir. Standardizasyon, prefabrikasyon, modiiler iiretim ve kompakt mekansal
organizasyon, konut tasariminda rasyonellestirilmis ve verimlilik odakli bir yaklasimi yansitmaktadir.
Biitiinlesik mobilya sistemleri ve gomme elemanlar, mekansal kayiplari en aza indirerek sinirli kullanim
alaninin optimize edilmesini saglamis; boylece kaynak bilincine dayali erken donem bir i¢ mekan planlama
anlayisini ortaya koymustur. Sosyal siirdiiriilebilirlik a¢isindan yapi, bireysel 6zerklik ve kendi kendine yeterli
yasam kosullar1 sunmaktadir. Ancak smirli mekansal esneklik, sabit i¢ mekan kurgulari ve kisith
uyarlanabilirlik, yapinin farkli veya uzun dénemli kullanici gereksinimlerine yanit verebilme kapasitesini
azaltmaktadir. Cevresel siirdiiriilebilirlik bakimidan proje, kapsiillerin yenilenmesi yoluyla yapinin yasam
dongilisiinii uzatmay1 amaglayan modiiler bir degistirme mantigi ortaya koymaktadir. Bununla birlikte ¢apraz
havalandirma, malzeme ekolojisi ve enerji optimizasyonu gibi pasif ¢evresel stratejiler i¢ mekan 6lgeginde
yeterince gelismemistir. Ayrica 6ngoriilen periyodik kapsiil degisimlerinin sistematik bigimde uygulanmamis
olmasi, yenilenebilirlik fikri ile yapinin gergek yasam dongiisii performansi arasinda bir bosluk bulundugunu
gostermektedir. Bu bulgular, projenin siirdiiriilebilirlik potansiyelinin ileri diizey cevresel performanstan
ziyade yapisal modiilerlik ve mekansal kompaktlik 6zelliklerinde yogunlastigini ortaya koymaktadir.

Sonug olarak ¢aligma, Nakagin Capsule Tower’in yalnizca Metabolist mimarligin tarihsel bir eseri
olarak degil; modiilerlik, yogunluk, teknolojik entegrasyon ve i¢ mekanin sistematik organizasyonu araciligiyla
stirdiiriilebilirlik odakli mekansal ilkeleri dngoéren erken donem bir prototip olarak yeniden degerlendirilmesi
gerektigini savunmaktadir. Projenin i¢ mimarlik Olgeginde bir siirdiiriilebilirlik ¢ergevesi iizerinden
incelenmesi ve S—M-P temsil modelinin analitik bir ara¢ olarak gelistirilmesi, mikro yasamin yalnizca
minimalist estetik ya da teknolojik yenilik baglaminda degil, daha genis kuramsal bir perspektifle tartisilmasina
katk1 sunmaktadir.

Arastirma, mikro konutlarda siirdiiriilebilirligin yalnizca g¢evresel teknolojilere bagli olmadigini;
mekansal organizasyon, liretim mantigi, i¢ mekan biitiinlesmesi ve uzun dénemli uyarlanabilirlik igerisinde
derin bicimde yer aldigin1 gostermektedir. Erken donem modiiler konut deneyimlerinin giincel stirdiiriilebilirlik
sOylemi cercevesinde yeniden yorumlanmasi, gelecekteki mikro yasam stratejileri i¢in degerli c¢ikarimlar
sunmakta ve siirdiiriilebilir kompakt yasam c¢evrelerinin sekillendirilmesinde i¢ mimarligmn kritik roliinii
vurgulamaktadir.

Anahtar Kelimeler: ic Mimarlik, Mikro Yasam, Siirdiiriilebilirlik, Modiiler Konut, Nakagin Capsule
Tower.
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Introduction

Rapid urbanization, increasing population density, environmental crises, and economic
uncertainties have necessitated a reconsideration of housing models today (United Nations Human
Settlements Programme [UN-Habitat], 2020; Organisation for Economic Co-operation and
Development [OECD], 2021). Particularly in urban life, resource scarcity, high living costs, spatial
inadequacies, and social inequalities have increased interest in sustainable approaches (Register,
2006). This growing interest requires sustainability to be addressed through a holistic perspective
that encompasses not only environmental protection but also social well-being and economic
resilience.

Accordingly, sustainability is regarded as a multidimensional concept that requires the
balanced consideration of environmental, social, and economic dimensions (Munasinghe, 1993, pp.
2-3). The theoretical foundation of this approach was strengthened by the World Commission on
Environment and Development’s (WCED, 1987, p. 43) definition of sustainable development as
“development that meets the needs of the present without compromising the ability of future
generations to meet their own needs.”

The reflection of sustainability principles in spatial design has brought forward new housing
typologies that aim to promote the efficient use of limited resources, the effective organization of
living spaces, and the reduction of environmental impacts. In this context, micro living approaches
can be considered one of the spatial manifestations of sustainability discussions at the housing scale.
Living units defined as micro living or tiny house have become symbolic spaces representing
evolving living practices not only at the housing scale but also across different spatial levels (Ford
& Gomez-Lanier, 2017; Harris & Nowicki, 2020, p. 593). The concept of micro living is interpreted
and implemented in different ways depending on the socio-cultural dynamics of individual countries.
Individuals who embrace a minimalist and simple lifestyle define micro housing as “smaller than a
house, yet more than a home” (Ugurlu & Boz, 2024, p. 3).

Micro dwellings have increasingly become part of contemporary lifestyle preferences due to
factors such as minimalist living philosophy, low carbon footprint, mobility, and cost-effectiveness
(Mangold & Zschau, 2019, as cited in Groeninx van Zoelen, 2021). Constructing a sustainable living
environment within a limited floor area necessitates the reconsideration of both design strategies and
user experience.

Parallel to these developments, academic studies on micro housing have also increased
considerably. However, it has been emphasized that evaluating these structures in terms of interior
design criteria, spatial organization, functionality, and transformable furnishing elements remains
important (Belentepe & Secer Kariptas, 2019; Gliney Yiiksel & Secer Kariptas, 2023).
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Nevertheless, the micro living literature has largely developed around the themes of
architecture, urbanization, and housing markets, while comprehensive studies addressing interior
spatial organization, integrated furnishing systems, and the spatial representations of sustainability
at the scale of interior architecture through their economic, social, and environmental dimensions
remain limited.

Based on this research gap, the present study aims to address this deficiency by
systematically evaluating the economic, social, and environmental dimensions of sustainability at the
scale of interior architecture, particularly through interior spatial organization, integrated furnishing
systems, and the compact living experience, by means of a structured analytical matrix.

Within this scope, the Nakagin Capsule Tower (hereafter referred to as Nakagin) was
selected as the research object because it represents the first realized example of capsule architecture
in the world (Lin, 2010, p. 518) and proposes a modular system with sustainability potential (Lin,
2010, p. 520). Designed by Kisho Kurokawa in 1972, Nakagin was developed in accordance with
the principles of Metabolist architecture; through its replaceable capsule units, it reflected the
movement’s principle of flexibility (Lin, 2010, p. 514) and revealed the theoretical framework of
Metabolist thought through its cell-based spatial configuration (Arslan Colak, 2019, p. 34). With
these characteristics, the building can be considered an early and experimental spatial interpretation
of micro living. Developed in line with the principles of modularity and renewability, the system
made the spatial implications of sustainability discussions visible at an early stage (Toson, 2022). In
this respect, the study repositions Nakagin not only as a Metabolist architectural experiment but also
as a historical reference point for sustainability discussions at the scale of interior architecture.

Building upon this theoretical and spatial background, the research examines the concept of
micro living from the perspective of the discipline of interior architecture and aims to investigate the
Nakagin case within the framework of the economic, social, and environmental dimensions of
sustainability. Accordingly, the main research question of the study is formulated as follows:

» What spatial strategies does the Nakagin Capsule Tower demonstrate in terms of economic,
social, and environmental sustainability principles from the perspective of interior architecture?

In seeking to answer this primary question, the following sub-questions are addressed.
* Through which strategies is economic sustainability achieved in interior design?

* How are habitability and spatial comfort constructed from the perspective of social
sustainability?

» How do the principles of environmental sustainability find spatial expression in interior
design solutions?

The research was conducted using a qualitative approach based on a single-case study.
Literature review and visual analysis methods were employed during the data collection process. The
study is limited exclusively to the interior scale. Accordingly, the research does not aim to produce
generalizable quantitative results; rather, it seeks to analytically discuss the sustainability potential
of a specific building through its levels of representation within the context of interior architecture.

In this study, sustainability criteria were addressed through a structured qualitative
evaluation approach based on their influence on design decisions and spatial organization. Within
this framework, the intensity of sustainability principles represented within the design was analyzed
through a structured qualitative scoring approach. By evaluating the relationship between micro
living and sustainability principles through the Nakagin case from a multidimensional perspective
within the context of interior architecture, this study aims to make a theoretical and analytical
contribution to the literature.

Turkish Studies, 21(O1)



Analyzing the Sustainability Potential of Micro... 3493

The Concept and Development of Micro Living

In the 21st century, increasing urbanization, rising land values, and housing costs have
encouraged the development of smaller-scale and spatially efficient solutions in housing production
(Belentepe & Secer Kariptas, 2019). Particularly in major urban centers, the reduction of available
square footage has increased interest in multifunctional spatial organizations within limited volumes;
compact plan schemes and transformable furnishings have become defining elements of architectural
design (Belentepe & Secer Kariptas, 2019). In this context, “micro living” can be defined as a
housing approach based on the principle of spatial efficiency and aimed at meeting basic living needs
within a limited physical space.

Although there is no universal and definitive square-meter standard for micro dwellings, the
literature generally highlights examples offering integrated living solutions within ranges of 8—40 m?
(Arslan Colak, 2019, p. 38), 15-35 m? (Temiz, 2020, p. 109), or 14-20 m? (Belentepe & Seger
Kariptag, 2019). These dimensional ranges demonstrate that micro housing is not merely a
quantitative reduction in size but a design approach defined through the intensification of spatial
organization and the integration of functions.

Since the 2000s, economic crises, environmental concerns, and demographic changes have
paved the way for the development of compact and prefabricated micro living units (Hut, 2023).
These developments have brought about not only the physical downsizing of housing but also the
reconsideration of spatial organization. The fundamental challenge in micro housing design is the
holistic resolution of living, resting, working, and wet-area requirements within a limited physical
volume. This situation places spatial optimization strategies at the center of the design process. While
the principle of the “melting of functions” refers to the realization of different usage scenarios
alternately within the same spatial unit (Mercan, 2024, p. 157), the use of industrial products as
architectural components enables the reconfiguration of space through movable, foldable, and
multifunctional elements rather than fixed spatial boundaries.

Through multifunctional furniture systems and flexible spatial arrangements, spatial losses
are minimized and more fluid usage scenarios are created within limited square footage (Giiney
Yiiksel & Secer Kariptas, 2023, p. 98; Belentepe, 2019, p. 179). Therefore, micro living refers not
only to physical downsizing but also to a design approach in which space is transformed into an
intensified, adaptable, and functionally optimized system.

This design approach is not limited to contemporary housing practices but also demonstrates
a historical continuity with the rationalist and function-oriented housing perspective of modernist
architecture. The idea of generating maximum functionality within a limited volume can be
associated with Le Corbusier’s approach that defined the house as “a machine for living” (Le
Corbusier, 1923). In this context, micro dwellings can be considered a contemporary interpretation
of modernist thought, which approaches space not merely as an aesthetic object but as an optimized
functional system.

This intellectual background became more apparent within architecture and urban theory
from the second half of the twentieth century onward. Nakagin, built in Tokyo in 1972 by the
Japanese architect Kisho Kurokawa, materialized the idea of the individual and compact housing unit
at the architectural scale through 140 modular and replaceable living capsules as one of the symbolic
examples of the Metabolist movement (Bozaci, 2024, p. 11). Through the concept of the “mobile
individual,” Kurokawa conceived these units as “metabolic” modules that could be removed and
renewed every 25-35 years according to changing social needs (Lin, 2011, p. 517). This approach
demonstrates that the building can be understood not as a fixed mass but as a system capable of
changing according to time and user requirements. Similarly, the Plug-in City project proposed by
the Archigram group in the 1960s introduced a flexible model of urban organization through modules
that could be attached to and detached from infrastructure, thereby opening the discussion of portable
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and transformable living units at a theoretical level (Can, 2025). These examples demonstrate that
micro living has developed through the principles of modularity, replaceability, and spatial
flexibility.

These theoretical and experimental approaches evolved into more compact and feasible
housing prototypes from the beginning of the twenty-first century. Developed in 2001 by Prof.
Richard Horden and his research team, the Micro Compact Home (M-CH) project provided all basic
comfort standards within an area of approximately 7 m? (7.1 m?) in a cubic form measuring 2.65
meters, transforming micro living from an experimental idea into a practicable model (Kurnali, 2020,
p. 38; Savas, 2019, pp. 149-152). As a contemporary continuation of this technological approach,
Diogene (7.5 m?) offers maximum technological equipment within the smallest possible volume by
vertically stacking kitchen and bathroom units; meanwhile, the futuristic Ecocapsule constitutes an
independent “living machine” prototype that completely meets its own energy and water
requirements (Akyol, 2026, p. 556).

These examples reveal that micro living is not merely a practice of formal downsizing but
also develops through the pursuit of technological, environmental, and functional optimization.
Although the concept of micro living has gained visibility within the framework of urban dynamics
such as increasing housing costs and spatial density, it cannot be regarded solely as a consequence
of compulsory housing conditions.

Today, micro living refers to housing typologies that are consciously chosen according to
individual preferences and offer a deliberate organization of life within limited space. Therefore, the
concept should be evaluated not only through the smallness of square footage but also through spatial
organization, functional intensity, and user experience. Such an evaluation necessitates addressing
micro living within the context of spatial flexibility and adaptability.

At this point, Brand’s (1994) approach to the changing layers of buildings over time
demonstrates that the interior is the most open and dynamic layer of transformation. This flexible
nature of the interior emphasizes the importance of spatial organizations capable of adapting to user
needs and changing living conditions. Similarly, micro dwellings are defined as compact and
adaptable spatial models capable of responding to economic and social changes (Giliney Yiiksel &
Secer Kariptas, 2023, p. 118).

From the perspective of the discipline of interior architecture, micro living structures require
the establishment of a delicate balance among volume, function, and user behavior. Accommodating
multiple functions within limited floor areas becomes possible through design strategies such as
transformable furniture, multifunctional spatial configurations, and foldable solutions. The
perceptual legibility of space, the clear differentiation of functions, and the organization of space
according to user needs play a decisive role in terms of comfort and habitability.

Within this framework, micro living represents not merely a problem of spatial reduction but
a multilayered approach that simultaneously addresses functional efficiency, flexibility, and user-
centered design principles within a limited volume. This approach necessitates the conceptual
reconsideration of micro living structures within the context of sustainability discussions.

Conceptual Framework in the Context of Sustainability

Sustainability is not a concept that can be reduced solely to environmental protection; rather,
it is defined as a holistic approach that creates the conditions for positive long-term transformations
and enables future generations to live in a physically healthy, socially equitable, and economically
just environment (Ford & Gomez-Lanier, 2017, p. 395). This approach necessitates addressing
sustainability in a multidimensional manner within spatial production processes.
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The sustainability literature emphasizes that environmental, economic, and social
dimensions should be considered together; this approach has been systematized through the triple
bottom line model, which evaluates sustainability within a threefold framework (Elkington, 1997).
This model provides a holistic evaluation framework that does not limit sustainability solely to
environmental performance but also encompasses economic continuity and social well-being.

The tripartite approach based on the economic, social, and environmental dimensions that
are widely accepted within the sustainable development literature (WCED, 1987; Munasinghe, 1993)
constitutes the theoretical foundation of this study. Dempsey et al. (2011) emphasize that
sustainability can be concretized, particularly within the spatial context, through the concepts of
habitability, user experience, and social justice. Within this framework, sustainability is addressed in
micro living structures not merely as an area of evaluation limited to energy efficiency or the use of
environmentally friendly materials, but as a multilayered design approach directly related to interior
spatial organization, user requirements, and quality of life.

Micro living structures offer design configurations that require the arrangement of limited
physical space in a multifunctional, ergonomic, and habitable manner. Therefore, within the scope
of this study, sustainability is addressed not as an abstract ideal but as a conceptual framework that
can be analyzed at the scale of interior architecture.

Economic sustainability refers to the accessibility, cost-effectiveness, and long-term
efficiency of living units (Ford & Gomez-Lanier, 2017). The configuration of micro living units
within limited square footage necessitates the maximum efficient use of space, directly linking
economic sustainability to interior spatial organization. In the literature, economic sustainability is
considered a concept that encompasses not only initial construction costs but also maintenance,
adaptability, and life-cycle costs throughout the period of use (Munasinghe, 1993).

Economic sustainability can be addressed at two different levels: economic efficiency from
the perspective of the production system and economic accessibility from the perspective of the user.
Within the context of the production system, economic sustainability refers to the more rational use
of resources through standardization, mass production, and spatial optimization; from the user's
perspective, economic sustainability requires housing units to remain affordable for broad groups of
users.

Space efficiency, spatial optimization, adaptable and multifunctional furnishing solutions,
and cost-effective interior design decisions are regarded as concrete manifestations of economic
sustainability at the scale of interior architecture. Accordingly, the analytical criteria established in
this study are addressed primarily through spatial design strategies representing the dimension of
production-based economic efficiency. The dimension of economic accessibility from the user's
perspective, however, is more closely related to housing production systems and market conditions
than to interior design decisions; therefore, it has not been treated as a criterion directly analyzed in
this study but has instead been evaluated within the discussion section in relation to the historical
context of the building.

Social sustainability refers to the individual's ability to experience a healthy, safe, and high-
quality living environment (Dempsey et al., 2011). In micro living structures, limited volume
intensifies the relationship between the user and the space, positioning interior design decisions as
more decisive and critical from a social perspective.

Habitability, spatial comfort, privacy, psychological well-being, and flexible spatial
organizations capable of adapting to different usage scenarios are considered the principal criteria
through which social sustainability can be evaluated at the interior scale. At the same time, the
extremely limited physical volumes of micro living units require user experience to be assessed not
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only in terms of ergonomics and comfort but also in relation to individual living practices, storage
opportunities, daily routines, and spatial perception.

In this context, social sustainability in micro housing is often shaped through compact living
scenarios designed according to a single-user profile. However, this situation may also lead to issues
such as feelings of psychological confinement during long-term use, inadequate storage capacity,
and the necessity of carrying out everyday activities within limited spatial conditions.

This approach demonstrates that micro living should be evaluated not merely as physical
downsizing but also through user experience, quality of life, and spatial compatibility. Therefore,
social sustainability is discussed in this study within the framework of habitability and spatial
comfort, privacy and psychological comfort, and flexibility and adaptability; elements such as
everyday use scenarios, storage opportunities, and spatial perception related to user experience are
evaluated within the interpretation of these analytical categories.

Environmental sustainability encompasses design approaches aimed at preserving natural
resources, reducing energy consumption, and minimizing environmental impacts (WCED, 1987).
The low energy requirements and reduced carbon footprint potential of micro housing demonstrate
that small-scale living units offer a significant advantage in terms of environmental sustainability
(Bilgin, 2025, p. 107). The effective use of appropriate materials and methods in interior design can
contribute to energy conservation, making it possible for such structures to approach net-zero carbon
targets (Kurnali, 2024; Tavsan & Bektas, 2022, p. 198). Furthermore, passive environmental
strategies such as the use of natural light and natural ventilation in interior design are among the
important sustainability indicators that reduce energy consumption and improve indoor
environmental quality.

However, during the 1970s, when Nakagin was designed, the concept of environmental
sustainability was addressed within a context different from today's comprehensive criteria such as
energy performance, carbon neutrality, and life-cycle assessment. Therefore, in order to avoid an
anachronistic approach in evaluating the building from the perspective of environmental
sustainability, the design decisions have been examined both within their historical context and in
relation to contemporary approaches to environmental sustainability. Accordingly, the building is
discussed in the context of the relationship between the modular renewal concept envisioned by
Metabolist architecture and current environmental sustainability criteria.

Based on this perspective, natural lighting and ventilation strategies, material selection,
resource efficiency, and energy-efficient interior design strategies have been evaluated as observable
and analyzable indicators of environmental sustainability at the scale of interior architecture.
Through these criteria, the study aims to assess both the environmental approaches that could be
considered innovative for the period in which the building was designed and the aspects that remain
limited according to contemporary environmental performance standards.

Accordingly, the dimensions of economic, social, and environmental sustainability have
been transformed into a systematic analytical framework through sub-criteria that can be interpreted
through interior spatial organization, furnishing solutions, and design decisions. Rather than reducing
sustainability to a quantitative performance measurement, this framework aims to analyze the spatial
strategies implemented in micro living structures through a qualitative and interpretive approach.

The sustainability criteria and analytical indicators presented in Table 1 were compiled in
accordance with the literature discussed in this section and reorganized within the scope of the
research to establish a framework that can be analyzed at the scale of interior architecture.
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Table 1: Sustainability Criteria and Analytical Indicators in Interior Design

Sustainability Dimension Sub-Criterion Evaluation Focus
Space efficiency and spatial Layout configuration, circulation, storage, and
optimization the intensity of multifunctional use
Economic Transformable and multifunctional Foldable, concealable, and modular furniture
Sustainability furnishing systems solutions
Cost-effectiveness of interior design Material selection, ease of maintenance, and
decisions long-term use
Habitability and spatial comfort Ergonomics, indoor environmental quality,
and everyday use scenarios
Social Privacy and psychological comfort Creation of personal space, visual/acoustic
Sustainability control
Flexibility and adaptability Adaptation to different users and needs
Natural lighting and ventilation Integration of passive strategies into the
interior space
ISEnvir_om]Ijl_elptal Material and resource efficiency Local, low-impact, and recyclable materials
ustainabilit — - - — :
Y Energy-efficient interior design Solutions that reduce lighting and climate-
decisions control loads

The economic, social, and environmental dimensions of sustainability and the sub-criteria
associated with these dimensions are summarized in Table 1. The analytical matrix presented in
Table 1 provides the basis for the systematic examination of Nakagin’s interior spatial organization,
furnishing solutions, and spatial design strategies within the context of sustainability. Accordingly,
the building will be examined separately according to the identified criteria under the dimensions of
economic, social, and environmental sustainability. Thus, as an early micro-housing prototype,
Nakagin’s sustainability potential will be subjected to a multilayered analytical evaluation at the
scale of interior architecture.

Method

This research is based on a single-case study design within the framework of a qualitative
research approach. Case study research is a systematic research strategy that enables the in-depth
examination of a bounded phenomenon within its real-life context. According to Yin (2014), a single-
case design may enable the testing of a well-formulated theory through a critical case and facilitate
the confirmation, questioning, or extension of theoretical propositions. From the perspective of
qualitative research, case studies constitute a research design aimed at the in-depth investigation of
a bounded phenomenon within its own context (Merriam & Tisdell, 2016). This study is an analytical
case study that aims to reveal how the concept of sustainability is represented through interior design
decisions in a micro-scale housing prototype and to identify its influence on spatial organization.

Nakagin was selected as the case examined in this study because it represents a theoretically
significant example that enables the evaluation of modular architecture within the context of
sustainability. The building possesses design characteristics that can be associated with concepts
discussed in the sustainability literature, such as economic efficiency, spatial optimization, and
adaptability, through its proposal of a mass-produced modular system at the micro-housing scale,
integrated furnishing solutions, and intensified spatial organization. The primary reason for selecting
Nakagin as the case study is that it is one of the first built examples of capsule-based micro
architecture in the world and represents an early full-scale prototype of a modular housing system.
Furthermore, the building is regarded as a unique example in the literature due to its embodiment of
the experimental housing approach of Metabolist architecture and its demonstration of the intensified
spatial organization of micro living at the scale of the interior. These characteristics establish the
building as a historical reference point for both discussions of micro living and evaluations of the
sustainability potential of modular housing systems.
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Due to these characteristics, Nakagin possesses the qualities of a “critical case” as defined in
single-case study research, as it represents one of the early examples of capsule architecture and is
considered one of the first experimentally realized examples of micro living through modular housing
systems. In this context, the building provides an analytically meaningful research object for
examining the forms through which sustainability principles are represented within interior spatial
organization. This makes it possible to consider the building as an analytical reference point for
investigating the spatial representation of sustainability principles.

The research does not aim to produce quantitative performance measurements; rather, it
seeks to reveal the forms through which sustainability criteria are represented within interior spatial
organization and the degree to which they influence design decisions. Accordingly, the study was
conducted through a structured qualitative analysis approach based on a theoretical framework,
defined through operational thresholds, and grounded in a graded coding logic.

Data Analysis

The data analysis is based on a theory-driven thematic content analysis approach conducted
in accordance with the economic, social, and environmental dimensions of sustainability defined in
the conceptual framework. Accordingly, predetermined codes derived from the literature and the
theoretical framework were employed during the analysis process (Creswell, 2007). Architectural
plans, sections, and interior images related to Nakagin were evaluated as units of analysis.

Drawing upon the triple bottom line model, which evaluates the economic, social, and
environmental dimensions of sustainability within a holistic threefold structure as its theoretical
foundation (Elkington, 1997), this study aims to reveal the intensity of representation and degree of
influence of sustainability criteria within interior design (Ford & Gomez-Lanier, 2017). The research
process is conducted through a theory-driven thematic content analysis approach based on
“predetermined” categories derived from the literature or theoretical models (Creswell, 2007) and is
grounded in a methodological framework in which the findings obtained through a single-case study
design are evaluated within the context of “analytic generalization” (Yin, 2014).

Development of the Strategic—Spatial-Performance (S—M-P) Analytical Model

In the architectural literature, sustainability is generally evaluated through measurable
indicators such as energy performance, material use, or environmental impact. However, in compact
and experimental housing typologies such as micro living structures, addressing sustainability solely
through technical performance criteria may be insufficient for explaining the spatial implications of
design decisions and user experience. Although approaches aimed at examining design decisions at
different analytical levels exist within architectural research, these studies generally focus either on
spatial organization analysis or on technical performance assessments. Analytical representation
models that simultaneously address the relationship between design intent, spatial organization, and
usage outcomes in relation to sustainability criteria remain limited. Therefore, there is a need for an
original evaluation approach capable of examining the forms through which sustainability criteria
are represented within the design system at different analytical levels.

The model proposed in this study was conceived not as a new theoretical model but as an
analytical representation framework developed through the restructuring of existing architectural
analysis and qualitative content analysis approaches. The methodological foundation of the model is
based on the “embedded units of analysis” and “operational criteria” approach proposed in case study
research (Yin, 2014). Furthermore, the theoretical background of the model was established by
drawing upon design theories that explain the conceptual and spatial layers of design thinking
(Lawson, 2001) and the triple bottom line approach, which advocates the multidimensional
evaluation of sustainability (Elkington, 1997).
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Based on these theoretical foundations, the model was structured as an evaluation framework
that examines the representation of sustainability criteria within the design system through three
analytical levels: Strategic Integration (S), Spatial Materialization (M), and Performance Impact (P).
This distinction was developed from the theoretical differentiation between the conceptual/strategic
level encompassing design intent (Munasinghe, 1993), the spatial level explaining the formal
organization of space (Lawson, 2001), and the performative level involving the usage outcomes and
behavioral impacts of design (Lawson, 2001).

This framework enables sustainability criteria to be evaluated not only through outcome-
oriented technical performance indicators but also through the ways in which they are represented
within design decisions and spatial organization. Within this model, Strategic Integration (S)
evaluates whether a particular sustainability criterion guides the fundamental decisions of the design;
Spatial Materialization (M) assesses whether the criterion produces a physically observable
counterpart within the plan organization; and Performance Impact (P) examines whether the design
decisions generate an observable sustainability outcome in terms of spatial use, functional efficiency,
or environmental control. Within the scope of this study, the concept of performance is interpreted
not through quantitative energy measurements but through the spatial use and functional
consequences of design decisions. In this respect, the S—-M—P model provides an analytical evaluation
approach that enables sustainability criteria to be interpreted not solely through technical
performance indicators but through the forms in which they are represented within design decisions
and spatial organization. During the analysis process, each criterion was evaluated at these three
levels through a binary coding method (present/absent). This approach was preferred in order to
reduce analytical ambiguity in interpretive qualitative analyses and to obtain comparable results
throughout the evaluation process. Whether each criterion was represented at the levels of Strategic
Integration (S), Spatial Materialization (M), and Performance Impact (P) was determined according
to predefined operational criteria, and the sum of these three levels was graded in a manner that
reveals the intensity of the criterion’s representation within the design. The operational coding
criteria used in this evaluation process are presented in Table 2.

Table 2: Coding Criteria Based on the S—-M—P Analytical Model

Coding Level Analytical Evaluation Accepted as PRESENT Accepted as
Focus Question If ABSENT If
Strategic Design Does the relevant The criterion determines The criterion does not
Integration Decision sustainability the fundamental design determine the design
) criterion guide the decisions and constitutes a  decision and remains a
fundamental design ~ primary design principle. secondary feature added
principle? subsequently.
Spatial Spatial Is the relevant The criterion has a direct The criterion remains
Materialization = Organization sustainability counterpart within the limited to furnishing or
™M) criterion physically  spatial configuration and surface-level arrangements
observable within produces a distinct effect and does not transform the
the spatial on spatial organization. overall spatial organization.
organization?
Performance Use Impact  Does the relevant The criterion provides an ~ The criterion remains only
Impact sustainability observable, functional, at a conceptual level and
®P) criterion generate an  and long-term contribution does not produce a tangible
observable to sustainability. effect.
outcome?

The sum of these three levels was used to grade the intensity of a criterion’s representation
within the design on a scale ranging from 0 to 3. When all three levels were present, the criterion
received a score of 3 and was classified as “HIGH” representation. When two levels were present,
the criterion received a score of 2 and was classified as “MEDIUM?” representation. When only one
level was present, the criterion received a score of 1 and was classified as “LOW” representation. In
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cases where none of the three levels were present, the total score was accepted as 0, and the criterion
was classified as “VERY LOW” (No Representation) (see Table 3).

Table 3: Representation Intensity and Graded Scoring System

S—M-P Level Total Number of Score Representation Nature of Representation
PRESENT Levels Level

S+M+P 3 3 HIGH Foundational and determining
representation

Any Two Levels 2 2 MEDIUM Partial and supportive
representation

Only One Level 1 1 LOW Secondary and limited
representation

No Level Present 0 0 VERY LOW No representation

Each sustainability criterion was coded at the levels of Strategic Integration (S), Spatial Materialization (M), and
Performance Impact (P) using a binary coding system (present/absent); the sum of these three levels was used to
determine the intensity of representation.

The purpose of this grading system is not to produce a precise performance measurement but
to reveal the intensity and degree of influence of sustainability criteria within the design system.
Accordingly, in this case study, representation intensity was structured through limited and explicit
thresholds in order to prevent analytical ambiguity.

Within this framework, the proposed model provides a holistic analytical framework that
enables the representation intensity of sustainability criteria within the design system to be evaluated
through a multilayered analytical structure. During the evaluation process, plan configuration,
circulation layout, furnishing systems, and spatial density decisions were analyzed together in order
to determine whether sustainability criteria guided the fundamental design decisions.

Although coding is subject to researcher interpretation, the evaluation decisions were
systematically implemented throughout the study in accordance with predefined operational criteria.
In order to limit analytical subjectivity, explicit coding thresholds were established for each
sustainability criterion, and these criteria were applied consistently throughout the evaluation
process.

Furthermore, throughout the analysis process, plan layouts and interior images were
repeatedly reviewed and comparatively examined. This approach is consistent with
recommendations in qualitative research that advocate the use of structured coding and operational
criteria to strengthen analytical consistency during interpretive analysis processes (Yin, 2014).

Limitations of the Method

This study is based on a single-case study design; therefore, the findings should be evaluated
within the framework of analytic generalization rather than as producing generalizable quantitative
results (Yin, 2014). Although the structured qualitative scoring model adopted in this study aims to
systematically reveal the intensity of the representation of sustainability criteria within the interior
space, the evaluation process involves interpretive analysis. While the coding criteria are based on
predefined operational criteria, the determination of representation levels involves researcher
interpretation. Furthermore, the study does not aim to generate quantitative performance data (e.g.,
energy consumption measurements, life-cycle analysis); rather, it focuses on analyzing the spatial
influence of sustainability principles within design decisions. Therefore, the results should be
considered within the scope of analytical and design-based interpretation rather than statistical
generalization.
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Case Introduction: Nakagin Capsule Tower

Designed by the Japanese architect Kisho Kurokawa and completed in Tokyo’s Ginza district
in 1972, Nakagin is regarded as one of the most iconic and refined examples of the Metabolist
architectural movement worldwide (Lin, 2011; Her, 2020, p. 673). The building is the product of an
approach that views the city as a living organism and conceives architectural elements as cells
capable of continuous renewal within a “metabolic” cycle (Bozaci, 2024; Arslan Colak, 2019).

Kurokawa conceived this project as a rational housing solution for the population of “mobile
individuals,” whom he defined as the highly mobile “neo-nomads” of modern information society
(Hut, 2023).

Structurally, the building consists of 144 independent prefabricated capsules, manufactured
in a factory and attached to two fixed reinforced-concrete cores that accommodate the elevator and
service systems (Lin, 2011; Her, 2020). Each capsule was mounted to the central core using only
four high-tension bolts, and this system was designed to allow each unit to be removed and replaced
without affecting the others.

Kurokawa anticipated that the reinforced-concrete cores would have a lifespan of at least 60
years, while the capsules could be renewed every 25-35 years according to changing social and
functional needs (Her, 2020). This structural configuration can be interpreted as a proposal for a
modular system based on the logic of mass production. The exterior appearance of the building is
presented in Figures 1 and 2.
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Figure 1. Exterior View of the Nakagin Capsule Tower (Meow, 2013)

Figure 2. Exterior Facade Detail of the Nakagin Capsule Tower (Dllu, 2017)

Capsules were manufactured in factories and assembled onto the core on site, with the aim
of both rationalizing the production process and standardizing housing units. In this respect, Nakagin
stands out as one of the early examples that transformed the micro-scale living unit into the
fundamental module of an architectural system. The floor plan of the building is presented in Figure
3.
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Figure 3. Floor Plan of the Nakagin Capsule Tower (Miu92, 2023).

At the interior scale, each capsule provides approximately 10 m? of usable space. These
capsules were conceived as compact and integrated living units incorporating a prefabricated
bathroom module, a built-in bed, a foldable work desk, and advanced technological amenities of the
period, including a calculator, telephone, and color television (Her, 2020; Bozaci, 2024).

Within this limited volume, sleeping, storage, workspace, and wet-area functions were
integrated into a single spatial solution; the interior organization was established through built-in and
integrated elements rather than movable furniture. The fixed bed positioned along the wall, the
foldable work surface, and the compact storage units provide an arrangement aimed at maximizing
the efficient use of space. The prefabricated bathroom module is located within the capsule as an
independent volume, completing its functional integrity. The capsule plan is presented in Figure 4.
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Figure 4. Capsule Plan of the Nakagin Capsule Tower

While high-tech prefabrication methods derived from the aviation and aerospace industries
were employed in the interior design of the capsules, an aesthetic balance was established between
modernity and cultural tradition through references to traditional Japanese tatami modules and tea-
room proportions (Toson, 2022; Bozaci, 2024). This approach demonstrates that the interior was
conceived not merely as a technical housing unit but as a holistic living cell organized through
considerations of scale, proportion, and usage scenarios. A dimensional discipline similar to tatami
modulation enabled the compact yet orderly arrangement of sleeping, storage, and circulation areas,
while the logic of prefabrication ensured that all furnishing elements were factory-produced,
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standardized, and designed as integrated components of the structure. Consequently, the interior
acquired the characteristics of a “living shell” defined through fixed and integrated components
rather than movable furniture.

The circular window opening onto the facade both provides natural daylight and reinforces
the iconic appearance of the building as an identity-defining element of the units. With its form
reminiscent of cabin windows in the aviation industry, this window emphasizes the technical and
mechanical character of the capsule while offering the user a limited yet focused frame of the outside
world. The admission of daylight through a single opening creates a dramatic light-and-shadow effect
within the space; however, this unidirectional opening provides only limited opportunities for natural
ventilation. Therefore, the interior is based on an understanding of environmental control that relies
on mechanical systems rather than passive climate-control strategies.

In this context, while the interior of the capsule aims to achieve maximum spatial density
and functional efficiency, it also presents a fixed organizational scheme that constrains user
experience. Rather than spatial flexibility, integrated system design was prioritized; the living space
was transformed into a compact micro-house model in which technical equipment and daily living
functions are closely intertwined. Interior views are presented in Figure 5.

Figure 5. Interior Views of the Nakagin Capsule Tower (left image: Kestrel, 2011; center image:
Chris 73, 2004; right image: Johnson, D. T., 2021).

The cost of these units, which were considered highly futuristic for the 1970s, was equivalent
to the price of a luxury automobile at the time (Lin, 2011; Toson, 2022). This indicates that despite
the project’s claims of mass production and accessibility, it economically appealed to a limited group
of users.

The capsule replacement process envisioned by Kurokawa was never implemented.
Although the modular system theoretically offered the potential for renewal, this potential was never
systematically realized in practice. Over time, the building faced a number of challenges, including
physical deterioration, asbestos-related risks, and concerns regarding seismic safety. For these
reasons, the structure was demolished in 2022 (Hut, 2023). The capsules salvaged from the
demolished tower are currently being preserved and reused in various locations around the world
(Can, 2025).

In summary, the building systematically presents a compact living model through its
modularity, intensified spatial organization, and standardized furnishing system. These
characteristics make it possible to analyze the building through the economic, social, and
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environmental dimensions of sustainability. In the following section, the building is evaluated in
detail in accordance with the sustainability-based analytical framework.

Findings

Nakagin’s interior spatial organization was evaluated through the economic, social, and
environmental dimensions in accordance with the sustainability-based analytical framework. The
evaluation conducted using the S—-M—P analytical model reveals that the intensity of representation
of sustainability criteria within the design varies across these dimensions. The findings indicate that,
as an early micro-housing prototype, the building’s approach to sustainability was shaped primarily
through its production system and spatial density.

e Economic Sustainability

The S—-M-P analysis results related to the dimension of economic sustainability are presented
in Table 4. The findings indicate that the intensity of representation of the criteria within the design
occurs at different levels.

Table 4: Interior Design Strategies of Nakagin in Terms of Economic Sustainability

Sub-Criterion  Interior Design Spatial S M P Total Representation
Strategy Counterpart Level
Space efficiency Compact and Integration of Present Present Absent 2 MEDIUM
and spatial intensified functions within
optimization spatial a compact plan
organization configuration

with minimum
circulation space

Transformable . Functional Present Present Absent 2 MEDIUM
and Fixed and diversity
multifunctional mtegrat_ed achieved
furnishing furnishing without
systems systems producing
separate spatial
compartments
Cost- Standardization  Cost and time Present Present Present 3 HIGH
effectiveness of ~ and mass predictability
interior design production through a mass-
decisions production
system

Each criterion was coded at the levels of Strategic Integration (S), Spatial Materialization (M), and Performance Impact
(P) using a binary system (Present/Absent); the total score corresponds to the representation intensity classification defined
in Table 3.

The criterion of space efficiency and spatial optimization is represented at a MEDIUM level
with a total score of 2. The compact and intensified spatial organization minimizes circulation space
within the capsule unit and enables the integration of functions within a single volume. This indicates
that the criterion is clearly materialized at the spatial level (M=PRESENT). Furthermore, since
compactness was adopted as a fundamental principle in the initial design decisions, the criterion is
also represented at the strategic level (SSPRESENT). However, because this optimization has limited
capacity to generate measurable long-term economic performance outcomes, its representation at the
performance level remains weak (P=ABSENT). Therefore, the criterion is represented at two levels
and is classified within the MEDIUM category.

The criterion of transformable and multifunctional furnishing systems is also represented at
a MEDIUM level with a total score of 2. Fixed and integrated furnishing systems (bed, storage, work
surface, and wet-area unit) provide functional diversity within the space. Since this condition can be
clearly observed within the spatial organization of the design, it is represented at the level of Spatial
Materialization (M=PRESENT). In addition, because the integrated furnishing system reflects the
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fundamental design approach of the capsule, it is also represented at the strategic level
(S=PRESENT). However, the fixed nature of the furnishing system limits the physical
transformation capacity of the space and restricts the generation of performative sustainability
outcomes (P=ABSENT). Therefore, the criterion is evaluated at a MEDIUM level.

The criterion of cost-effectiveness of interior design decisions is represented at a HIGH level
with a total score of 3. The principles of standardization and mass production constitute fundamental
design decisions that directly guided the design of the capsule units (SSPRESENT). This approach
is clearly reflected in the spatial organization, and the logic of the modular system can be
comprehensively observed throughout the interior (M=PRESENT). At the same time, the mass-
production system generates economic performance outcomes by providing predictability in terms
of cost and construction time (P=PRESENT). The simultaneous presence of all three levels indicates
that this criterion constitutes the strongest area of representation in terms of economic sustainability.

Overall, economic sustainability in Nakagin is established through strategies of
standardization, mass production, and spatial density rather than through flexible and adaptive
solutions. The building achieves economic sustainability not through transformable systems open to
user intervention, but through production rationality and cost control. This demonstrates that
economic sustainability is STRONGLY integrated into the design decisions; however, this
representation is primarily shaped by the logic of industrial production and cost management.

Nevertheless, economic sustainability should be evaluated not only in terms of production
efficiency but also through the dimension of accessibility from the user’s perspective. In the case of
Nakagin, the relationship between these two dimensions is discussed in the Discussion section within
the context of the building’s historical production conditions and cost structure.

e Social Sustainability

The S—-M-P analysis results related to the dimension of social sustainability are presented in
Table 5. Compared to the economic dimension, the intensity of representation of social sustainability
criteria appears to be more limited.

Table 5: Interior Design Strategies of Nakagin in Terms of Social Sustainability

Sub-Criterion  Interior Design Spatial S M P Total Representation
Strategy Counterpart Level
Habitability and  Compact living ~ Resolution of Present Present Absent 2 MEDIUM
Spatial Comfort  cell designed for fundamental
a single user functions
within a
minimum
spatial area
Privacy and Provision of a Present Present Absent 2 MEDIUM
Psychological Independent separate
Comfort capsule . enclosed
configuration volume for
individual use
Flexibility and User o Absent Present Absent 1 LOW
. . . Limited
Adaptability intervention .
. adaptation of
restricted the space (o
through a fixed ¢ 5P
Lo different user
furnishing
. needs
configuration

Each criterion was coded at the levels of Strategic Integration (S), Spatial Materialization (M), and Performance Impact
(P) using a binary system (Present/Absent); the total score corresponds to the representation intensity classification

defined in Table 3.
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The criterion of habitability and spatial comfort is represented at a MEDIUM level with a
total score of 2. The design of the capsule units as compact living cells intended for a single user
enables the integration of essential functions within a minimum spatial area. Since this condition can
be clearly observed at the level of spatial organization, it is represented at the level of Spatial
Materialization (M=PRESENT). Furthermore, because the creation of an individual living cell was
a deliberate design decision, the criterion is also represented at the strategic level (SSPRESENT).
However, due to the limitations in terms of spatial spaciousness, ergonomic diversity, and
adaptability to individual user needs, the sustainability outcome at the performance level remains
weak (P=ABSENT). Therefore, the criterion is evaluated at a MEDIUM level.

The criterion of privacy and psychological comfort is also represented at a MEDIUM level
with a total score of 2. The independent capsule configuration establishes spatial boundaries by
providing the individual with a physically separated living cell. This condition is reflected both in
the strategic approach of the design (S=PRESENT) and in the spatial organization, where it is clearly
materialized (M=PRESENT). However, this privacy does not generate a performance outcome
associated with spatial expansion, flexibility, or scenarios of social interaction (P=ABSENT).
Consequently, privacy is established through individual isolation, while its contribution to broader
dimensions of social sustainability, such as user experience and spatial adaptability, remains limited.

The criterion of flexibility and adaptability is represented at a LOW level with a total score
of 1. The fixed and standardized furnishing system of the interior is not open to user intervention and
does not accommodate different user scenarios. This indicates that the criterion neither guides the
design at the strategic level (SSABSENT) nor generates a sustainability outcome at the performance
level (P=ABSENT). Although the modular nature of the capsule system produces a limited
counterpart at the level of spatial organization, the interior of the capsule itself does not possess a
transformable character (M=PRESENT). Therefore, the criterion is represented at only one level and
is classified within the LOW category.

Overall, social sustainability in Nakagin is established through the creation of an individual
living cell and the provision of physical privacy. However, the capacity for flexibility and adaptive
spatial solutions capable of responding to diverse user needs remains limited. This indicates that the
building provides a PARTIAL representation of social sustainability.

¢ Environmental Sustainability

The S—-M—P analysis results related to the dimension of environmental sustainability are
presented in Table 6. The findings indicate that the building demonstrates a lower intensity of
representation in terms of environmental sustainability compared to the economic and social
dimensions.
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Table 6: Interior Design Strategies of Nakagin in Terms of Environmental Sustainability

Sub-Criterion  Interior Design Spatial S M P Total Representation
Strategy Counterpart Level
Natural lighting  Single-direction ~ Limited Absent Present Absent 1 LOW
and ventilation window opening natural
daylight and
lack of cross-
ventilation
Material and Modularity Present Present Absent 2 MEDIUM
resource Replaceable and
efficiency capsule system renewability
(theoretical) aimed at
extending the
building’s
lifespan
Energy-efficient ~ Absence of Lack of Absent Absent Absent 0 VERY LOW
interior design clearly defined interior design
decisions passive energy solutions
strategies at the  aimed at
interior scale reducing
lighting and
climate-

control loads
Each criterion was coded at the levels of Strategic Integration (S), Spatial Materialization (M), and Performance Impact
(P) using a binary system (Present/Absent); the total score corresponds to the representation intensity classification
defined in Table 3.

The criterion of natural lighting and ventilation is represented at a LOW level with a total
score of 1. The single-direction circular window opening within the capsule units allows natural
daylight to enter the space and therefore produces a partial counterpart at the spatial level
(M=PRESENT). However, the units do not provide the possibility of cross-ventilation, and natural
climate-control strategies do not play a determining role as a fundamental design principle
(S=ABSENT). Furthermore, no measurable performance outcome related to energy conservation can
be identified (P=ABSENT). Therefore, the criterion is represented at only one level and is classified
within the LOW category.

The criterion of material and resource efficiency is represented at a MEDIUM level with a
total score of 2. The replaceable capsule system offers a theoretical modularity strategy aimed at
extending the long-term lifespan of the building. This approach is embedded within the strategic
decisions of the design (S=PRESENT) and can be spatially observed at the level of the structural
system (M=PRESENT). However, because the system provides only limited directly measurable
environmental performance outcomes at the scale of the interior, its representation at the
performative level remains weak (P=ABSENT). Therefore, the criterion is evaluated at a MEDIUM
level.

The criterion of energy-efficient interior design decisions is classified at a VERY LOW level
(No Representation) with a total score of 0. The absence of clearly defined passive energy strategies
at the interior scale indicates that design decisions aimed at reducing energy loads were not
systematically incorporated into the design. This demonstrates that the criterion is represented neither
at the strategic, spatial, nor performative level (SSABSENT, M=ABSENT, P=ABSENT).

Overall, environmental sustainability in Nakagin is addressed primarily at a conceptual level
through the ideas of structural modularity and renewability. However, natural climate-control
strategies, energy efficiency, and passive design approaches do not play a determining role at the
scale of the interior. This indicates that environmental sustainability is the dimension represented at
the WEAKEST level within the design.
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The findings reveal that Nakagin exhibits different levels of representation across the
dimensions of sustainability. The S—M—P analysis demonstrates that economic sustainability is
STRONGLY integrated into the fundamental design decisions; social sustainability produces a
PARTIAL spatial counterpart but remains limited in performative terms; and environmental
sustainability remains at a WEAK level at the scale of the interior. This differentiation indicates that
the degrees to which sustainability criteria influence the design are not equally distributed across the
three dimensions. This overall assessment is summarized in Table 7, which presents a comparative
overview of the sustainability dimensions.

Table 7: Comparative Synthesis of Nakagin’s Sustainability Dimensions

Sustainability Dimension Representation Level Evaluation
Economic Sustainability STRONG Mass production, standardization, and spatial
optimization constitute the fundamental principles
guiding the design.
Social Sustainability The individual living cell and privacy are strongly
PARTIAL

represented; however, flexibility and user adaptability
remain limited.

Environmental Sustainability WEAK Passive energy strategies and natural climate-control
approaches remain limited at the scale of the interior.

Discussion

The findings of this study indicate that although Nakagin was designed during a period when
the concept of sustainability had not yet become institutionalized, it nevertheless experimented with
several spatial principles that can be associated with sustainability. However, the building does not
address sustainability as a holistic paradigm; rather, it approaches it indirectly through its production
system and spatial density. This suggests that sustainability in early micro-housing approaches was
shaped more by systemic efficiency and production rationality than by the environmental
performance and life-cycle-oriented perspectives that characterize contemporary sustainability
discourse.

In terms of economic sustainability, the building demonstrates a relatively strong
representation. Standardized capsule dimensions, the logic of mass production, and the integrated
furnishing system enabled the interior to be organized with maximum functional density. This
finding is consistent with the micro-housing literature, which emphasizes that sustainability should
not be understood solely through production efficiency or spatial reduction but should also be
considered in relation to user needs, everyday living practices, and patterns of spatial use (Ford &
Gomez-Lanier, 2017). However, this rationality simultaneously limits opportunities for spatial
flexibility and individual differentiation. Consequently, economic efficiency generates certain
constraints within the social dimension.

In this context, economic sustainability emerges not merely as a matter of production
rationality and cost-effectiveness but as a multilayered dimension that should also be evaluated in
relation to long-term usability and spatial adaptability. The Nakagin case demonstrates that economic
efficiency can be achieved through spatial density; however, this approach does not always establish
a balanced relationship with other dimensions of sustainability. This observation is also consistent
with the micro-housing literature, which argues that sustainability should be evaluated not only
through production efficiency but also through user compatibility and the capacity for spatial
adaptation (Ford & Gomez-Lanier, 2017).

Nevertheless, the fact that the capsule units were produced at a relatively high cost for their
period, and that their price was comparable to that of a luxury automobile, indicates that this
economic model, although rational from a production perspective, did not provide broad accessibility
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for users. This situation reveals an important distinction between production efficiency and user
accessibility within the framework of economic sustainability.

From the perspective of social sustainability, the capsule configuration provides individual
privacy; however, the fixed furnishing arrangement and limited spatial adaptability offer only a
restricted representation of long-term habitability. Social sustainability is associated not only with
the provision of privacy but also with spatial organizations capable of responding to changing user
needs while supporting psychological comfort and opportunities for social interaction. From this
perspective, the fixed and integrated furnishing system employed in Nakagin offers a more limited
capacity for spatial adaptation when compared with the transformable furniture systems and
multifunctional spatial configurations commonly found in contemporary micro-housing projects
(Ford & Gomez-Lanier, 2017). This suggests that the interior organization of the capsule, together
with its fixed furnishing systems and compact living ergonomics, creates a degree of tension between
user scenarios, perceptual comfort, and spatial adaptability. Accordingly, while the building defines
social sustainability through the efficiency of individual habitation, it offers a limited model in terms
of long-term spatial adaptation.

In this respect, Nakagin may be interpreted as an early experiment that demonstrates the
pioneering potential of micro-living in terms of spatial density and the production of individual
privacy, while simultaneously requiring reconsideration from the perspective of flexibility,
adaptability, and user-centered spatial organization, all of which have become increasingly important
in contemporary micro-housing approaches.

Within the context of environmental sustainability, the building possesses a theoretical
potential for renewability through its modular and replaceable system approach. However, the
limited representation of criteria such as natural lighting, passive energy use, and indoor
environmental quality at the interior scale indicates weak performance when compared with
contemporary environmental sustainability standards. Although Kurokawa’s design approach
envisioned the long-term permanence of the reinforced-concrete service cores and the periodic
replacement of capsule units in response to changing social and technological needs, this model of
modular renewal was never realized in practice. Throughout the building’s lifespan, no capsule
replacement process was implemented, and the structure was ultimately demolished in 2022 (Hut,
2023).

While the renewability concept proposed by the modular capsule system presents an
approach compatible with the life-cycle logic of sustainability, the inability to systematically
implement this potential in practice demonstrates that environmental sustainability largely remained
at a conceptual level. This discrepancy clearly reveals the gap between the continuous renewal
envisioned by Metabolist architecture and the actual life cycle of the building. Nevertheless, the fact
that some capsules salvaged from the tower have been repurposed within museum collections and
alternative use scenarios (Can, 2025) indicates that the building’s modular and dynamic design
concept continues to exist in different contexts.

This situation demonstrates that a modular design approach does not, in itself, guarantee
sustainability. Unless it is evaluated in conjunction with parameters such as energy performance,
material circularity, and lifespan, modularity may remain merely a potential design strategy rather
than a realized form of sustainability.

At this point, Nakagin’s technological approach reveals an important trajectory of
transformation when compared with contemporary micro-housing models. The compact living
concept of the 1970s, based on mechanical and integrated furnishing systems, has evolved into more
adaptive environments integrated with digital automation, smart energy management, and flexible
furniture systems. Foldable furniture, movable partition systems, and multifunctional spatial
configurations, which are common in current micro-housing designs, reflect a more holistic design
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approach that addresses sustainability not only through spatial density but also through user
experience and quality of life (Ford & Gomez-Lanier, 2017). In this regard, rather than presenting a
directly sustainable model, Nakagin may be interpreted as an experimental approach that established
an early foundation for sustainability thinking through resource efficiency, spatial density, and
systemic integration. Accordingly, the building can be regarded as an early architectural experiment
in the sustainability—technology relationship that underlies contemporary low-carbon micro-housing
approaches.

Overall, Nakagin does not represent the three dimensions of sustainability in a balanced
manner. While economic sustainability is strongly integrated into the fundamental production logic
of the design, the social and environmental dimensions are represented to a more limited extent. This
finding demonstrates that sustainability gains meaning not through isolated design strategies but
through the interaction and balance established among economic, social, and environmental
dimensions.

Conclusion

This study evaluated the Nakagin Capsule Tower from the perspective of interior architecture
within the framework of the economic, social, and environmental dimensions of sustainability. The
findings indicate that the building does not embody sustainability as a consciously articulated
environmental paradigm; rather, it produces sustainability-related outcomes indirectly through
modularity, mass production, and compact spatial organization. The representation intensity analysis
demonstrates that this approach reaches a foundational level particularly within the economic
dimension, while remaining more limited in the social and environmental dimensions.

In terms of economic sustainability, the building demonstrates a relatively strong
representation by achieving spatial efficiency and production rationality through standardization and
an integrated furnishing system. In contrast, spatial flexibility remains limited from the perspective
of social sustainability, while passive design strategies are weakly represented within the
environmental sustainability dimension despite the theoretical potential of modular renewability.
This distribution suggests that sustainability in early micro-housing experiments was not conceived
as a balanced tripartite structure but was instead primarily shaped by production logic and systemic
efficiency.

Although Nakagin was developed prior to the institutionalization of sustainability theory, it
can be reinterpreted as an early micro-housing prototype that experimented with several design
principles closely associated with sustainability through modularity and intensified spatial
organization. In this respect, rather than presenting a directly sustainable model, the building may be
understood as an experimental threshold that points to the integration of sustainability with
technology, production systems, and spatial density. From this perspective, Nakagin demonstrates
that micro-living is not merely a contemporary housing trend but part of a historically continuous
search for alternative spatial solutions.

This study contributes to the literature in three ways.

* First, it provides the micro-housing literature with an interior architecture-oriented spatial
evaluation perspective by demonstrating that the sustainability dimensions of micro-living structures
can be systematically analyzed at the scale of interior architecture through interior organization,
furnishing systems, and the experience of compact living.

* Second, it reinterprets Nakagin not only as a historical example of Metabolist architecture
but also as an early experimental housing prototype that reveals both the sustainability potentials and
limitations of micro-living through its interior spatial organization.
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» Third, it proposes a representation intensity approach based on the Strategic—Spatial—
Performance (S—-M-P) analytical model, offering an applicable methodological framework for
evaluating the degree to which sustainability criteria are embedded within design decisions.

Nevertheless, the study does not claim to produce generalizable findings, as it is based on a
single-case study design. Future research examining different micro-housing typologies through
comparative analyses may contribute to a more comprehensive understanding of the relationships
among sustainability dimensions.

In conclusion, Nakagin can be regarded not merely as a historical architectural experiment
from the past but as an important reference point for understanding the future of sustainable micro-
living. The building makes visible the ongoing search for balance among the spatial, technological,
and social dimensions of sustainability and therefore continues to offer valuable insights for
contemporary discussions on compact living environments.
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Mikro Yasamun Siirdiiriilebilirlik Potansiyelinin i¢ Mimarlik Olgeginde Analizi: Nakagin
Capsule Tower

Giris

Glinlimiizde hizla artan kentlesme, niifus yogunlugu, cevresel krizler ve ekonomik
belirsizlikler, barinma bi¢imlerinin yeniden diisiiniilmesini zorunlu kilmaktadir (Birlesmis Milletler
Insan Yerlesimleri Programi [UN-Habitat], 2020; Ekonomik Is Birligi ve Kalkinma Orgiitii [OECD],
2021). Ozellikle kent yasaminda kars: karsiya kalman kaynak kisithilig, yiiksek yasam maliyetleri,
mekansal yetersizlik ve sosyal esitsizlikler, siirdiiriilebilir yaklasimlara olan ilgiyi artirmistir
(Register, 2006). Bu artan ilgi, siirdiiriilebilirligin yalnizca gevresel korumayi degil, ayn1 zamanda
toplumsal refah1 ve ekonomik dayaniklilig1 da kapsayan biitiinciil bir anlayisla ele alinmasim gerekli
kilmaktadir.

Bu dogrultuda siirdiiriilebilirlik; ¢evresel, sosyal ve ekonomik boyutlarin dengeli bicimde ele
almmasini gerektiren ¢ok katmanli bir kavram olarak degerlendirilmektedir (Munasinghe, 1993, pp.
2-3). Bu yaklagimin kuramsal temeli, Diinya Cevre ve Kalkinma Komisyonu’nun (WCED, 1987, s.
43) “gelecek nesillerin kendi ihtiyaglarini karsilama yeteneginden odiin vermeden bugiiniin
ihtiyaglarim karstlayan kalkinma” tanimlamasiyla gii¢ kazanmustir.

Stirdiiriilebilirlik ilkelerinin mekansal tasarima yansimasi; sinirlt kaynak kullanimini, yagam
alanlarmin verimli diizenlenmesini ve cevresel etkilerin azaltilmasini hedefleyen yeni konut
tipolojilerini giindeme getirmistir. Bu baglamda ortaya c¢ikan mikro yasam yaklasimlari,
sirdirilebilirlik tartigmalarmin  konut Olgegindeki mekansal karsiliklarindan biri  olarak
degerlendirilebilir. “Micro living” ya da “tiny house” olarak tanimlanan yasam birimleri, yalnizca
konut dlgeginde degil, farkli mekansal diizeylerde doniisen yasam pratiklerinin simgesel mekanlari
haline gelmistir (Ford & Gomez-Lanier, 2017; Harris & Nowicki, 2020, p.593). Mikro yasam
anlayisi, iilkelerin sosyo-kiiltiirel dinamiklerine bagli olarak farkli bigimlerde yorumlanmakta ve
uygulanmaktadir. Minimalist ve sade bir yasam tarzini1 benimseyen bireyler, mikro konutlart “bir
evden kiigiik ama bir evden fazlasi” olarak tanimlamaktadir (Ugurlu & Boz, 2024, p. 3).

Mikro konutlar, minimalist yasam felsefesi, diisiik karbon ayak izi, hareketlilik ve maliyet
etkinligi gibi nedenlerle ¢agdas yasam tercihleri arasinda giderek daha fazla yer bulmaktadir
(Mangold & Zschau, 2019, aktaran Groeninx van Zoelen, 2021). Sinirli metrekarede siirdiiriilebilir
bir yasam kurgulamak hem tasarim stratejilerinin hem de kullanici deneyiminin yeniden ele
alinmasini zorunlu kilmaktadir.

Bu gelismelere paralel olarak mikro konutlara iliskin akademik c¢aligmalarin da giderek
arttigl  goriilmektedir. Bununla birlikte, bu yapilarin i¢ mekan tasarim kriterleri, mekansal
organizasyon, islevsellik ve doniistiiriilebilir donati elemanlar1 agisindan degerlendirilmesinin 6nem
tagidigi belirtilmektedir (Belentepe & Secger Kariptas, 2019; Giiney Yiiksel & Secger Kariptas, 2023).
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Buna karsin mikro yasam literatiiriiniin biiyiik 6l¢iide mimarlik, kentlesme ve konut piyasasi
ekseninde gelistigi; i¢ mekan organizasyonu, entegre donati sistemleri ve siirdiiriilebilirligin ig
mimarlik 6l¢cegindeki mekansal temsillerini ekonomik, sosyal ve ¢evresel boyutlartyla birlikte ele
alan biitiinciil ¢aligmalarin sinirli kaldig gériilmektedir.

Bu aragtirma boslugundan hareketle bu ¢alisma, siirdiiriilebilirligin ekonomik, sosyal ve
cevresel boyutlarmi i¢ mimarlik Olceginde; ozellikle i¢c mekan organizasyonu, entegre donati
sistemleri ve kompakt yasam deneyimi iizerinden sistematik bir analiz matrisi araciligiyla
degerlendirerek s6z konusu boslugu doldurmay1 amaglamaktadir.

Bu kapsamda Nakagin Capsule Tower (Nakagin Kapsiil Kulesi, bundan sonra Nakagin
olarak anilacaktir), mikro yasamin diinyadaki ilk uygulanmis kapsiil mimarisi 6rnegi olmasi (Lin,
2010, s. 518) ve siirdiiriilebilirlik potansiyeli tagiyan modiiler bir sistem énermesi (Lin, 2010, s. 520)
nedeniyle arastirma nesnesi olarak seg¢ilmistir. 1972 yilinda Kisho Kurokawa tarafindan tasarlanan
Nakagin, metabolist mimarlik anlayis1 dogrultusunda gelistirilmis; degistirilebilir kapsiil birimleriyle
hareketin esneklik ilkesini yansitmig (Lin, 2010, s.514) ve hiicre temelli mekansal kurgusuyla
metabolist diislincenin kuramsal gergevesini ortaya koymustur (Arslan Colak, 2019, s.34). Bu
ozellikleriyle yapi, mikro yasamin erken ve deneysel bir mekansal yorumu olarak degerlendirilebilir.
Modiilerlik ve yenilenebilirlik ilkeleri dogrultusunda gelistirilen sistem, siirdiiriilebilirlik
tartismalarinin mekansal karsiliklarini erken donemde goriiniir kilmaktadir (Toson, 2022). Bu
yoniiyle ¢alisma, Nakagin’i yalnizca metabolist bir mimari deney olarak degil, i¢ mimarlik 6l¢eginde
stirdiiriilebilirlik tartismalarinin tarihsel bir referans noktasi olarak yeniden konumlandirmaktadir.

Bu kuramsal ve mekansal arka plan dogrultusunda gelistirilen arastirma, mikro yasam
kavramini i¢ mimarlik disiplini perspektifinden ele alarak, siirdiiriilebilirligin ekonomik, sosyal ve
cevresel boyutlar1 ¢ercevesinde Nakagin Ornegini incelemeyi amaglamaktadir. Bu ¢ergevede
arastirmanin temel sorusu su sekilde formiile edilmistir:

. Nakagin i¢ mimarlik disiplini agisindan ekonomik, sosyal ve c¢evresel
stirdiiriilebilirlik ilkeleri dogrultusunda hangi mekansal stratejileri ortaya koymaktadir?

Bu ana soruya yanit aranirken asagidaki alt sorular ele alinmaktadir.

. Ekonomik = siirdiiriilebilirlik, i¢ mekan tasariminda hangi stratejilerle
saglanmaktadir?

. Sosyal siirdiiriilebilirlik agisindan yasanabilirlik ve mekansal konfor nasil
kurgulanmaktadir?

. Cevresel siirdiiriilebilirlik ilkeleri, i¢ mekan ¢oziimlerinde nasil mekansal karsilik
bulmaktadir?

Arastirma, tek 6rnek olay incelemesine dayali nitel bir yaklagimla yiiriitiilmiis; veri toplama
stirecinde literatiir taramas1 ve gorsel analiz yontemleri kullanilmigtir. Calisma yalnizca i¢ mekan
Olcegiyle sinirlandirilmistir. Bu dogrultuda arastirma, genellenebilir nicel sonuglar tiretmeyi degil;
belirli bir yapinin siirdiiriilebilirlik potansiyelini i¢ mimarlik baglaminda temsil diizeyleri iizerinden
analitik olarak tartismay1 hedeflemektedir.

Caligmada siirdiiriilebilirlik kriterleri, tasarim kararlar1 ve mekansal organizasyon iizerindeki
etkileri dogrultusunda yapilandirilmig bir nitel degerlendirme yaklasimiyla ele alinmis; bu baglamda
stirdiiriilebilirlik ilkelerinin tasarim i¢indeki temsil yogunlugu, yapilandirilmis nitel puanlama
yaklasimi dogrultusunda analiz edilmistir.

Bu c¢aligma, Nakagin 0Ornegi {lizerinden mikro yasamin i¢ mimarlik baglaminda
stirdiiriilebilirlik ilkeleriyle iligskisini ¢ok boyutlu bigimde degerlendirerek literatiire kuramsal ve
analitik bir katki sunmay1 amaglamaktadir.
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Mikro Yasam Kavrami ve Gelisimi

21. yiizyilda artan kentlesme, yiikselen arsa degerleri ve konut maliyetleri, konut iiretiminde
daha kiiciik 6lcekli ve mekansal agidan verimli ¢oziimlerin gelistirilmesini tesvik etmistir (Belentepe
& Secer Kariptas, 2019). Ozellikle biiyiik kent merkezlerinde metrekarelerin kii¢iilmesi, simrl
hacimde ¢ok islevli mekansal organizasyonlara olan ilgiyi artirmig; kompakt plan semalar1 ve
doniisiimlii donatilar mimari tasarimin belirleyici unsurlar1 haline gelmistir (Belentepe & Secer
Kariptas, 2019). Bu baglamda “mikro yasam”, temel yasam ihtiyaglarinin smirli bir fiziksel alan
icinde karsilanmasini hedefleyen ve mekansal verimlilik ilkesine dayanan bir barinma yaklagimi
olarak tanimlanabilir.

Mikro konutlar i¢in evrensel ve kesin bir metrekare standardi bulunmamakla birlikte,
literatiirde genellikle 8—40 m? (Arslan Colak, 2019, s. 38), 15-35 m? (Temiz, 2020, s. 109) ya da 14—
20 m? (Belentepe & Secer Kariptas, 2019) araliginda biitlinlesik yasam ¢oziimleri sunan 6rnekler
dikkat ¢ekmektedir. Bu 0l¢ii araliklari, mikro konutun yalnizca niceliksel bir kiigiilme degil;
mekansal organizasyonun yogunlastirilmasi ve iglevlerin biitiinlestirilmesi lizerinden tanimlanan bir
tasarim yaklagimi oldugunu gostermektedir.

2000’1i yillardan itibaren ekonomik krizler, g¢evresel kaygilar ve demografik degisimler,
kompakt ve prefabrike mikro yasam birimlerinin gelistirilmesine zemin hazirlamistir (Hut, 2023).
Bu gelismeler, konutun yalmzca fiziksel olarak kiigiilmesini degil, ayni zamanda mekansal
organizasyonun yeniden diisliniilmesini de beraberinde getirmistir. Mikro konut tasariminda temel
problem, sinirli fiziksel hacim igerisinde yasama, dinlenme, ¢alisma ve 1slak hacim gereksinimlerinin
biitiinciil bigimde ¢6ziimlenmesidir. Bu durum, mekansal optimizasyon stratejilerini tasarim
siirecinin merkezine yerlestirmektedir. “Fonksiyonlarin erimesi” ilkesi, farkli kullanim
senaryolarinin ayni mekansal birim igerisinde doniigsiimlii olarak gerceklesmesini ifade ederken
(Mercan, 2024, s. 157), endiistriyel iiriinlerin mimari bilesenler olarak kullanilmasi sabit mekansal
sinirlar yerine hareketli, katlanabilir ve c¢ok islevli elemanlar aracilifiyla alanin yeniden
kurgulanmasina olanak saglamaktadir.

Cok islevli mobilya sistemleri ve esnek mekan diizenlemeleri sayesinde mekansal kayiplar
minimize edilmekte ve sinirli metrekarelerde daha akiskan kullanim senaryolari olusturulmaktadir
(Giiney Yiiksel & Secer Kariptas, 2023, s. 98; Belentepe, 2019, s. 179). Dolayisiyla mikro yasam,
yalnizca fiziksel kii¢lilmeyi degil; mekanin yogunlastirilmis, doniisebilir ve islevsel olarak optimize
edilmis bir sistem haline getirildigi bir tasarim yaklagimini ifade etmektedir.

Bu tasarim yaklagimi yalnizca ¢agdas barinma pratikleriyle sinirli kalmamakta, modernist
mimarligin rasyonalist ve islev odakli konut anlayistyla tarihsel bir siireklilik gostermektedir. Smirli
hacimde maksimum islev iiretme diislincesi, Le Corbusier’in konutu “yasamak igin bir makine”
olarak tanmimlayan yaklasimiyla iliskilendirilebilir (Le Corbusier, 1923). Bu baglamda mikro
konutlar, mekani estetik bir nesne olmanin 6tesinde, optimize edilmis islevsel bir sistem olarak ele
alan modernist diisiincenin ¢agdas bir yorumu olarak degerlendirilebilir.

Bu diisiinsel arka plan, 20. ylizy1ilin ikinci yarisindan itibaren mimarlik ve kent kurami iginde
daha belirgin hale gelmistir. Japon mimar Kisho Kurokawa tarafindan 1972 yilinda Tokyo’da insa
edilen Nakagin, metabolist hareketin simgesel 6rneklerinden biri olarak, modiiler ve degistirilebilir
140 yasam kapsiilii araciligiyla bireysel ve kompakt konut birimi fikrini mimari Olcekte
somutlastirmigtir (Bozaci, 2024, s.11). Kurokawa, “hareketli insan” kavrami tizerinden bu birimleri,
toplumsal ihtiyaglara gore 25-35 yilda bir c¢ikarilip yenilenebilen "metabolik" modiiller olarak
kurgulamistir (Lin, 2011, s.517). Bu yaklasim, yapinin sabit bir kiitle degil; zamana ve kullaniciya
gore degisebilen bir sistem olarak ele almabilecegini gostermektedir. Benzer sekilde Archigram
grubunun 1960’11 yillarda onerdigi Plug-in City projesi, altyapiya eklemlenen ve cikarilabilen
modiiller {izerinden esnek bir kentsel drgiitlenme modeli sunarak tasinabilir ve doniigebilir yasam
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birimlerini kuramsal diizeyde tartismaya agmistir (Can, 2025). Bu oOrnekler, mikro yasamin
modilerlik, degistirilebilirlik ve mekansal esneklik ilkeleri tizerinden gelistigini gostermektedir.

S6z konusu kuramsal ve deneysel yaklagimlar, 21. ylizyilin basindan itibaren daha kompakt
ve uygulanabilir konut prototiplerine doniismiistiir. 2001 yilinda Prof. Richard Horden ve arastirma
ekibi tarafindan gelistirilen Micro Compact Home (M-CH) projesi, 2,65 metrelik kiibik bir formda
yaklagik 7 m*’lik (7,1 m?) bir alanda tiim temel konfor standartlarimi saglayarak, mikro yasami
deneysel bir fikir olmaktan ¢ikarip sahada uygulanabilir bir modele doniistiirmiistiir (Kurnali, 2020,
s. 38; Savas, 2019, s. 149-152). Bu teknolojik yaklasimin ¢cagdas devami niteligindeki Diogene (7,5
m?), mutfak ve banyo {nitelerini dikeyde istifleyerek en kiigiik hacimde maksimum teknolojik
donanim sunarken; fiitiiristik bir formdaki Ecocapsule, enerji ve su ihtiyacini tamamen kendi
biinyesinde ¢6zen bagimsiz bir "yagsam makinesi" prototipi olusturmaktadir (Akyol, 2026, s. 556).

Bu drnekler, mikro yasamin yalnizca bigimsel bir kii¢lilme pratigi olmadigini; ayn1 zamanda
teknolojik, ¢gevresel ve islevsel optimizasyon arayisiyla gelistigini ortaya koymaktadir. Mikro yagam
kavrami, her ne kadar artan konut maliyetleri ve mekansal yogunluk gibi kentsel dinamikler
cercevesinde goriiniirliik kazanmig olsa da yalnizca zorunlu barinma kosullariin bir sonucu olarak
degerlendirilemez.

Gilintimiizde mikro yasam; bireysel tercihler dogrultusunda se¢ilmis, sinirli mekan icinde
bilingli bir yasam organizasyonu sunan konut tipolojilerini ifade etmektedir. Dolayisiyla kavram,
yalnizca metrekare kiigiikliigii tizerinden degil; mekansal organizasyon, islevsel yogunluk ve
kullanic1 deneyimi iizerinden degerlendirilmelidir. Bu degerlendirme, mikro yagamin mekansal
esneklik ve doniisebilirlik baglaminda ele alinmasini gerekli kilmaktadir.

Bu noktada Brand’in (1994) yapilarin zaman i¢inde degisen katmanlarina iligkin yaklagimi,
ozellikle i¢ mekanin doniisiime en agik ve devingen katman oldugunu ortaya koymaktadir. I¢
mekanin bu esnek yapisi, kullanict ihtiyaglarina ve degisen yasam kosullarina uyum saglayabilen
mekansal organizasyonlarin 6nemini vurgulamaktadir. Benzer bicimde mikro konutlar da ekonomik
ve toplumsal degisimlere uyum saglayabilen, kompakt ve doniisebilir mekansal modeller olarak
tanimlanmaktadir (Giiney Yiiksel & Secer Kariptas, 2023, s. 118).

I¢ mimarlik disiplini acisindan mikro yasam yapilari, hacim, islev ve kullanic1 davranislart
arasinda hassas bir denge kurulmasini gerektirir. Az metrekareli alanlarda birden fazla islevin
karsilanabilmesi; doniigebilir mobilyalar, ¢ok islevli mekan kurgular1 ve katlanabilir ¢éziimler gibi
tasarim stratejileriyle miimkiin olmaktadir. Mekanin algisal olarak okunabilir olmasi, islevlerin net
bicimde ayrigtirtlmasi ve organizasyonun kullanici ihtiyaglara goére diizenlenmesi, konfor ve
yasanabilirlik agisindan belirleyici rol oynamaktadir.

Bu cergcevede mikro yasam, yalnizca mekansal kiigiilme problemi degil; sinirli hacim
igerisinde islevsel verimlilik, esneklik ve kullanici odakli tasarim ilkelerini birlikte ele alan ¢ok
katmanlt bir yaklagimi ifade etmektedir. Bu yaklagim, mikro yasam yapilarinin siirdiiriilebilirlik
tartismalar1 baglaminda kavramsal olarak yeniden degerlendirilmesini gerekli kilmaktadir.

Siirdiiriilebilirlik Baglaminda Kavramsal Cerceve

Siirdiiriilebilirlik, yalnizca ¢evresel korumaya indirgenebilecek bir kavram olmayip; uzun
vadede olumlu doniisiimlerin gergeklesmesine zemin hazirlayan ve gelecek nesillerin fiziksel olarak
saglikli, sosyal ve ekonomik agidan adil bir ortamda yasamalarini miimkiin kilan biitiinciil bir
yaklagim olarak tanimlanmaktadir (Ford & Gomez-Lanier, 2017, s. 395). Bu yaklasim,
siirdiirtilebilirligin mekansal iiretim siireclerinde ¢ok boyutlu bi¢imde ele alinmasimi gerekli
kilmaktadir.

Stirdiirtilebilirlik literatiiriinde ¢evresel, ekonomik ve sosyal boyutlarin birlikte ele alinmasi
gerektigi vurgulanmakta; bu yaklasim, siirdiiriilebilirligi tiglii bir yapi igerisinde degerlendiren “triple
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bottom line” modeli ile sistematiklesmektedir (Elkington, 1997). Bu model, siirdiiriilebilirligi
yalnizca ¢evresel performansla sinirlamayan; ekonomik siireklilik ve toplumsal refah boyutlarini da
kapsayan biitiinciil bir degerlendirme ¢ercevesi sunmaktadir.

Siirdiiriilebilir kalkinma literatiiriinde yerlesik olarak kabul edilen ekonomik, sosyal ve
cevresel boyutlara dayali Tiglii yaklasim (WCED, 1987; Munasinghe, 1993) bu ¢alismanin kuramsal
temelini olusturmaktadir. Dempsey vd. (2011), siirdiiriilebilirligin 6zellikle mekansal baglamda
yasanabilirlik, kullanic1 deneyimi ve sosyal adalet kavramlari iizerinden somutlastirilabilecegini
vurgulamaktadir. Bu gercevede siirdiiriilebilirlik, mikro yasam yapilarinda yalnizca enerji verimliligi
veya ¢evre dostu malzeme kullanimiyla sinirli bir degerlendirme alani olarak degil; i¢ mekan
organizasyonu, kullanic1 gereksinimleri ve yasam kalitesiyle dogrudan iliskili ¢ok katmanli bir
tasarim yaklagimi olarak ele alinmaktadir.

Mikro yasam yapilari, siirl fiziksel alanin ¢ok islevli, ergonomik ve yasanabilir bicimde
diizenlenmesini gerektiren tasarim kurgulari sunmaktadir. Bu nedenle siirdiiriilebilirlik, bu ¢aligma
kapsaminda soyut bir ideal olmaktan ziyade, i¢ mimarlik 6l¢ceginde analiz edilebilir bir kavramsal
gergeve olarak ele alinmustir.

Ekonomik siirdiiriilebilirlik, yasam birimlerinin erisilebilir, maliyet etkin ve uzun vadeli
kullanim ag¢isindan verimli olmasini ifade etmektedir (Ford & Gomez-Lanier, 2017). Mikro yasam
birimlerinin sinirli metrekarelerde kurgulanmasi, alanin maksimum verimlilikle kullanilmasin
zorunlu kilmakta; bu durum ekonomik siirdiiriilebilirligi dogrudan i¢ mekan organizasyonu ile
iligkilendirmektedir. Literatiirde ekonomik siirdiiriilebilirlik yalnizca ilk yapim maliyetlerini degil,
kullanim siireci boyunca bakim, doniisebilirlik ve yasam dongiisii maliyetlerini de kapsayan bir
kavram olarak ele alinmaktadir (Munasinghe, 1993).

Ekonomik siirdiiriilebilirlik iki farkli diizeyde ele alnabilir: {iretim sistemi agisindan
ekonomik verimlilik ve kullanic1 acisindan ekonomik erisilebilirlik. Uretim sistemi baglaminda
ekonomik siirdiiriilebilirlik, standartlasma, seri ilretim ve mekansal optimizasyon yoluyla
kaynaklarin daha rasyonel kullanilmasin1 ifade ederken; kullanici agisindan ekonomik
stirdiiriilebilirlik, konut birimlerinin genis kullanici gruplari igin erisilebilir maliyetlerde olmasini
gerektirmektedir.

Alan verimliligi, mekansal optimizasyon, doniisebilir ve ¢ok islevli donati ¢oziimleri ile
maliyet etkin i¢ mekan kararlar1 ekonomik siirdiiriilebilirligin i¢ mimarlik Olgeginde somut
karsiliklar1 olarak goriilmektedir. Bu dogrultuda calismada belirlenen analitik kriterler, 6zellikle
iiretimsel ekonomik verimlilik boyutunu temsil eden mekansal tasarim stratejileri iizerinden ele
almmugtir. Kullanici agisindan ekonomik erisilebilirlik boyutu ise i¢ mekan tasarim kararlarindan
ziyade konut iiretim sistemi ve piyasa kosullari ile iligkili oldugundan, bu arastirmada dogrudan
analiz edilen bir kriter olarak ele alinmamis; yapinin tarihsel baglami igerisinde tartisma bdliimiinde
degerlendirilmistir.

Sosyal siirdiiriilebilirlik ise bireyin mekanda saglikli, giivenli ve nitelikli bir yasam deneyimi
yasamasini ifade etmektedir (Dempsey vd., 2011). Mikro yasam yapilarinda sinirli hacim, kullanici
ile mekan arasindaki iligkiyi yogunlastirmakta ve i¢ mekan tasarim kararlarini sosyal boyut agisindan
daha belirleyici ve kritik bir konuma getirmektedir.

Yasanabilirlik, mekansal konfor, mahremiyet, psikolojik denge ve farkli kullanim
senaryolarina uyum saglayabilen esnek mekansal organizasyonlar, sosyal siirdiiriilebilirligin i¢
mekan Olgeginde degerlendirilebilecek temel kriterleri olarak ele alinmistir. Bununla birlikte mikro
yasam birimlerinin son derece sinirh fiziksel hacimlere sahip olmasi, kullanic1 deneyimini yalnizca
ergonomi ve konfor agisindan degil; ayn1 zamanda bireysel yasam pratikleri, depolama olanaklari,
giindelik yasam ritmi ve mekansal alg1 agisindan da degerlendirmeyi gerekli kilmaktadir.
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Bu baglamda mikro konutlarda sosyal siirdiiriilebilirlik cogu zaman tekil kullanici profiline
gore kurgulanan kompakt yasam senaryolar iizerinden sekillenmektedir. Ancak bu durum uzun
stireli kullanim agisindan psikolojik sikigsma hissi, depolama alanlarinin yetersizligi ve giindelik
yasam aktivitelerinin sinirli mekansal olanaklar i¢inde gerceklesmesi gibi sorunlar1 da beraberinde
getirebilmektedir.

Bu yaklagim, mikro yasamin yalnizca fiziksel kiigiilme degil; kullanici deneyimi, yasam
kalitesi ve mekansal uyum {izerinden degerlendirilmesi gerektigini ortaya koymaktadir. Bu nedenle
calismada sosyal siirdiiriilebilirlik; yasanabilirlik ve mekansal konfor, mahremiyet ve psikolojik
konfor ile esneklik ve uyarlanabilirlik ¢cergevesinde tartisilmis; kullanici deneyimine iliskin giindelik
kullanim senaryolari, depolama olanaklar1 ve mekansal algi gibi unsurlar bu analitik basliklarin
yorumlanmasi kapsaminda degerlendirilmistir.

Cevresel siirdiiriilebilirlik ise dogal kaynaklarin korunmasi, enerji tiikketiminin azaltilmasi ve
cevresel etkilerin en aza indirilmesini hedefleyen tasarim yaklagimlarimi kapsamaktadir (WCED,
1987). Mikro konutlarin diisiik enerji gereksinimi ve azaltilmis karbon ayak izi potansiyeli, kii¢iik
hacimli yasam birimlerinin ¢evresel siirdiiriilebilirlik agisindan 6nemli bir avantaj sundugunu
gostermektedir (Bilgin, 2025, s. 107). I¢ mekan tasariminda dogru malzeme ve yontemlerin etkin
bicimde kullanilmasi, enerji tasarrufu saglayarak bu yapilarin net sifir karbon hedeflerine
yaklagmasini miimkiin kilmaktadir (Kurnali, 2024; Tavsan & Bektas, 2022, s. 198). Ayrica i¢ mekan
tasariminda dogal 1sik kullanim1 ve dogal havalandirma gibi pasif cevresel stratejiler, enerji
tiikketimini azaltan ve i¢c mekan cevre kalitesini artiran 6nemli siirdiiriilebilirlik gostergeleri arasinda
yer almaktadir.

Bununla birlikte Nakagin’in tasarlandigi 1970’1i yillarda ¢evresel siirdiiriilebilirlik kavrami
glinimiizdeki enerji performansi, karbon notrliigii ve yasam dongiisii degerlendirmesi gibi kapsamli
Olciitlerden farkli bir baglam icerisinde ele alinmaktaydi. Bu nedenle yapimin c¢evresel
siirdiiriilebilirlik agisindan degerlendirilmesinde anakronik bir yaklagimin Oniine gecebilmek
amaciyla tasarim kararlar1 hem kendi tarihsel baglami iginde hem de gilinlimiiz gevresel
stirdiiriilebilirlik yaklasimlari ile iliskisi agisindan ele alinmistir. Bu dogrultuda yapi, metabolist
mimarligin 6ngoérdiigii modiiler yenilenme fikri ile giincel gevresel siirdiiriilebilirlik kriterleri
arasindaki iligki baglaminda tartigilmagtr.

Buradan hareketle dogal 151k ve havalandirma stratejileri, malzeme secimi, kaynak
verimliligi ve enerji etkin i¢ mekan stratejileri, ¢cevresel siirdiiriilebilirligin i¢c mimarlik 6lgeginde
gozlemlenebilir ve analiz edilebilir gostergeleri olarak degerlendirilmistir. Bu kriterler araciligiyla
yapinin donemi agisindan yenilik¢i kabul edilebilecek cevresel yaklasimlart ile ¢agdas c¢evresel
performans olgiitleri bakimindan sinirh kalan yonlerinin birlikte degerlendirilmesi amaglanmaktadir.

Bu dogrultuda ekonomik, sosyal ve cevresel siirdiiriilebilirlik boyutlar; i¢ mekan
organizasyonu, donati ¢ziimleri ve tasarim kararlari {izerinden okunabilecek alt kriterler araciligiyla
sistematik bir analiz ¢ercevesine doniistiiriilmiistiir. Gelistirilen bu cerceve, siirdiiriilebilirligi nicel
bir performans Ol¢limiine indirgemekten ziyade, mikro yasam yapilarinda uygulanan mekansal
stratejileri nitel ve yorumlayici bir yaklagimla ¢oziimlemeyi amaglamaktadir.

Tablo 1°de sunulan siirdiiriilebilirlik kriterleri ve analitik gdstergeler, bu boliimde tartigilan
literatiir dogrultusunda derlenmis ve i¢ mimarlik dl¢geginde analiz edilebilir bir ¢ergeve olusturacak
sekilde aragtirma kapsaminda yeniden diizenlenmistir.
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Tablo 1: ic Mekan Tasariminda Siirdiiriilebilirlik Kriterleri ve Analitik Gstergeler

Siirdiiriilebilirlik Boyutu Alt Bashk Degerlendirme Odag:
Alan verimliligi ve mekansal Plan semasi, dolagim, depolama ve ¢ok islevli
optimizasyon kullanimin etkinligi
Ekonomik Siirdiiriilebilirlik  Déniisebilir ve ¢ok islevli donati Katlanabilir, gizlenebilir, modiiler mobilya
¢Oziimleri

I¢c mekan kararlarmin maliyet etkinligi Malzeme secimi, bakim kolayhig1, uzun
Omiirlii kullanim

Yasanabilirlik ve mekansal konfor Ergonomi, i¢ ¢evre kalitesi, giindelik kullanim
senaryolari
Sosyal Stirdiriilebilirlik Mahremiyet ve psikolojik konfor Kisisel alan iiretimi, gérsel/isitsel kontrol
Esneklik ve uyarlanabilirlik Farkli kullanici ve ihtiyaglara uyum
Dogal 151k ve havalandirma Pasif stratejilerin i¢ mekana entegrasyonu
Cevresel Siirdiiriilebilirlik Malzeme ve kaynak verimliligi Yerel, diisiik etkili, geri doniistiiriilebilir
malzemeler
Enerji etkin i¢ mekan kararlart Aydimlatma ve iklimlendirme yiiklerini

azaltan ¢oziimler

Ekonomik, sosyal ve ¢evresel stirdiiriilebilirlik boyutlar1 ile bu boyutlara bagh alt basliklar
Tablo 1°de 6zetlenmektedir. Tablo 1’de sunulan analiz matrisi, Nakagin’in i¢ mekan organizasyonu,
donati ¢oziimleri ve mekansal tasarim stratejilerinin siirdiiriilebilirlik baglaminda sistematik bigimde
incelenmesine temel olusturmaktadir. Bu ¢ergeve dogrultusunda yapi, ekonomik, sosyal ve ¢evresel
stirdiiriilebilirlik boyutlar1 kapsaminda belirlenen alt kriterler iizerinden ayr ayn ele alinacaktir.
Boylece Nakagin’in erken donem bir mikro konut prototipi olarak siirdiiriilebilirlik potansiyeli, i¢
mimarlik dl¢geginde ¢ok katmanli bir analitik degerlendirmeye tabi tutulacaktir.

Yontem

Bu arastirma, nitel arastirma yaklagimi gercevesinde tek drnekli 6rnek olay desenine
dayanmaktadir. Ornek olay arastirmalari, sinirlart belirli bir olgunun gergek yasam baglam
icerisinde derinlemesine incelenmesine olanak taniyan sistematik bir arastirma stratejisidir. Yin’e
(2014) gore tek Ornekli tasarim, iyi formiile edilmis bir kuramin kritik bir 6rnek iizerinden
sinanmasina, kuramsal dnermelerin dogrulanmasina, sorgulanmasina veya genisletilmesine olanak
saglayabilir. Nitel aragtirma perspektifinde 6rnek olay ¢alismalari, sinirlar1 belirli bir olgunun kendi
baglami icinde derinlemesine incelenmesini amagclayan bir arastirma desenidir (Merriam & Tisdell,
2016). Bu galisma, siirdiiriilebilirlik kavraminin mikro 6lgekli bir konut prototipi iizerinden i¢ mekan
tasarim kararlar1 baglaminda nasil temsil edildigini ve mekansal organizasyon iizerindeki
belirleyiciligini ortaya koymay1 amaglayan analitik bir 6rnek olay incelemesidir.

Arastirmada ele alinan Nakagin modiiler mimarlik anlayiginin siirdiiriilebilirlik baglaminda
degerlendirilmesine imkan veren kuramsal agidan 6nemli bir 6rnek olarak se¢ilmistir. Yapi; mikro
konut olgeginde seri iiretime dayali modiiler sistem Onermesi, biitiinlesik donati ¢éziimleri ve
yogunlastirilmis plan organizasyonu ile stirdiiriilebilirlik literatiiriinde tartisilan ekonomik verimlilik,
mekansal optimizasyon ve doniisebilirlik gibi kavramlarla iliskilendirilebilecek tasarim o6zellikleri
tagimaktadir. Nakagin’in vaka olarak se¢ilmesinin temel nedeni, kapsiil temelli mikro mimarinin
diinyada insa edilmis ilk 6rneklerinden biri olmasi ve modiiler konut sisteminin ger¢ek olgekte
uygulanmig erken bir prototipini temsil etmesidir. Ayrica yapi, metabolist mimarligin deneysel konut
yaklagimini somutlastirmasi ve mikro yasamin yogunlastirilmis mekansal organizasyonunu i¢ mekan
Olceginde ortaya koymasi bakimindan literatiirde 6zgiin bir 6rnek olarak degerlendirilmektedir. Bu
ozellikleri, yapmin hem mikro yasam tartigmalari hem de modiiler konut sistemlerinin
siirdiirtilebilirlik potansiyeline iliskin degerlendirmeler agisindan tarihsel bir referans noktasi
olusturmasini saglamaktadir.
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Bu o6zellikleri nedeniyle Nakagin, erken dénem kapsiil mimarisi 6rneklerinden biri olmasi
ve mikro yasamin modiler konut sistemleri iizerinden deneysel bicimde uygulanmis ilk
orneklerinden biri olarak kabul edilmesi bakimindan tek 6rnekli vaka arastirmalarinda tanimlanan
“kritik vaka” niteligi tasimaktadir. Bu baglamda yapi, siirdiiriilebilirlik ilkelerinin i¢ mekan
organizasyonu icerisindeki temsil bi¢imlerini incelemek agisindan analitik olarak anlamli bir
aragtirma nesnesi sunmaktadir. Bu durum, yapimin siirdiiriilebilirlik ilkelerinin mekansal temsilini
incelemek ag¢isindan analitik bir referans noktasi olarak ele alinmasini miimkiin kilmaktadir.

Arastirma, nicel performans dl¢iimii iiretmeyi degil; stirdiiriilebilirlik kriterlerinin i¢ mekan
organizasyonu igerisindeki temsil bigimlerini ve tasarim kararlar1 tizerindeki belirleyicilik diizeyini
ortaya koymay1 hedeflemektedir. Bu dogrultuda ¢alisma, kuramsal cergceveye dayali, operasyonel
esiklerle tanimlanmis ve dereceli kodlama mantigina dayanan yapilandirilmis nitel analiz yaklasimi
ile yuritiilmiistiir.

Veri Analizi

Veri analizi, kavramsal boliimde tanimlanan ekonomik, sosyal ve ¢evresel siirdiiriilebilirlik
boyutlart dogrultusunda yiiriitiilen kuramsal ¢erceveye dayali tematik icerik analizi yaklagimina
dayanmaktadir. Bu dogrultuda analiz siirecinde literatiire ve teorik ¢ergeveye dayali olarak onceden
belirlenmis kodlar kullanilmistir (Creswell, 2007). Nakagin’e iliskin mimari planlar, kesitler ve i¢
mekan gorselleri analiz birimi olarak degerlendirilmistir.

Bu galisma, siirdiiriilebilirligin ekonomik, sosyal ve ¢cevresel boyutlarini biitiinciil olarak tiglii
bir yap1 igerisinde degerlendiren “triple bottom line” modelini kuramsal temel alarak (Elkington,
1997), siirdiiriilebilirlik kriterlerinin i¢ mekan tasarimindaki temsil yogunlugunu ve belirleyicilik
derecesini ortaya koymayi amaglamaktadir (Ford & Gomez-Lanier, 2017). Arastirma siireci,
literatiirden veya teorik modelden tiiretilen "Gnceden belirlenmis" kategorilere dayali kuramsal
tematik icerik analizi yaklagimiyla yiiriitiilmekte (Creswell, 2007) ve tek ornekli vaka tasarimi
tizerinden elde edilen bulgularin "analitik genelleme" ¢ergevesinde degerlendirildigi bir yontemsel
kurguya dayanmaktadir (Yin, 2014).

Stratejik—Mekansal-Performans (S—M—P) Analitik Modelinin Gelistirilmesi

Stirdiirtilebilirlik kavrami mimarlik literatiiriinde ¢ogunlukla enerji performansi, malzeme
kullanim1 veya cevresel etki gibi olgiilebilir gostergeler iizerinden degerlendirilmektedir. Bununla
birlikte mikro yasam yapilar1 gibi kompakt ve deneysel konut tipolojilerinde siirdiiriilebilirligin
yalnizca teknik performans OoOlgiitleri {lizerinden ele alinmasi, tasarim kararlarinin mekansal
karsiliklarim1 ve kullanict deneyimini agiklamak acisindan smirli kalabilmektedir. Mimarlik
aragtirmalarinda tasarim kararlariin farkli analitik diizeylerde incelenmesine yonelik yaklagimlar
literatiirde yer almakla birlikte, bu ¢calismalar ¢cogunlukla ya mekansal organizasyon analizine ya da
teknik performans degerlendirmelerine odaklanmaktadir. Siirdiiriilebilirlik kriterlerinin tasarim
niyeti, mekansal organizasyon ve kullanim ¢iktilar arasindaki iliskiyi birlikte ele alan analitik temsil
modelleri ise sinirlidir. Bu nedenle siirdiiriilebilirlik kriterlerinin tasarim sistemi i¢erisindeki temsil
bicimlerini farkli analitik diizeylerde inceleyebilecek 6zgiin bir degerlendirme yaklasimina ihtiyag
duyulmustur.

Bu galigmada 6nerilen model, yeni bir teorik model iiretmekten ziyade mevcut mimari analiz
ve nitel icerik analizi yaklasimlarinin yeniden yapilandirilmasiyla gelistirilmis bir analitik temsil
gercevesi olarak kurgulanmistir. Modelin yontemsel temeli, vaka ¢alismalarinda 6nerilen “gomiilii
analiz birimleri” ve “operasyonel 6lgiitler” yaklasimina dayanmaktadir (Yin, 2014). Ayrica modelin
kuramsal arka plani, tasarim diigiincesinin kavramsal ve mekansal katmanlarim aciklayan tasarim
kuramlarindan (Lawson, 2001) ve siirdiiriilebilirligin ¢ok boyutlu degerlendirilmesini 6ngoéren
“triple bottom line” yaklasimindan (Elkington, 1997) yararlanilarak olusturulmustur.
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Bu kuramsal temeller dogrultusunda model, siirdiiriilebilirlik kriterlerinin tasarim sistemi
icindeki temsil bi¢imini ii¢ analitik diizey lizerinden inceleyen bir degerlendirme gercevesi olarak
yapilandirilmistir: Stratejik Entegrasyon (S), Mekansal Somutlasma (M) ve Performans Etkisi (P).
Bu ayrim, tasarim niyetini kapsayan kavramsal/stratejik diizey (Munasinghe, 1993), mekanin
bigimsel organizasyonunu agiklayan mekansal diizey (Lawson, 2001) ve tasarimin kullanim ¢iktilar
ile davranigsal etkilerini igeren performatif diizey (Lawson, 2001) arasindaki kuramsal ayrimdan
hareketle gelistirilmistir.

Bu cergeve, siirdiiriilebilirlik kriterlerinin yalnizca sonu¢ odakli teknik performans
gostergeleri tizerinden degil, tasarim kararlari ve mekansal organizasyon igerisindeki temsil bigimleri
iizerinden degerlendirilmesine olanak tanimaktadir. Bu modelde Stratejik Entegrasyon (S), ilgili
stirdiiriilebilirlik kriterinin tasarimin kurucu kararlarii yonlendirip yonlendirmedigini; Mekansal
Somutlagsma (M), kriterin plan organizasyonu igerisinde fiziksel olarak okunabilir bir karsilik iiretip
iretmedigini; Performans Etkisi (P) ise tasarim kararlarinin mekansal kullanim, islevsel verimlilik
veya cevresel kontrol acisindan gdzlenebilir bir siirdiiriilebilirlik ¢iktis1 iiretip iiretmedigini
degerlendirmektedir. Bu ¢alisma kapsaminda performans kavrami nicel enerji dlglimleri lizerinden
degil, tasarim kararlarinin mekansal kullanim ve iglevsel sonuglari iizerinden yorumlayici bigimde
ele alinmaktadir. Bu yoniiyle S—-M—P modeli, siirdiiriilebilirlik kriterlerinin yalnizca teknik
performans gostergeleri lizerinden degil, tasarim kararlar1 ve mekansal organizasyon igerisindeki
temsil bigimleri lizerinden yorumlanmasina olanak saglayan analitik bir degerlendirme yaklagimi
sunmaktadir. Analiz siirecinde her bir kriter bu ii¢ diizeyde ikili (var/yok) kodlama yontemi ile
degerlendirilmistir. Bu yaklagim, yorumlayici nitel analizlerde analitik belirsizligi azaltmak ve
degerlendirme siirecinde karsilastirilabilir sonuglar elde edebilmek amaciyla tercih edilmistir. Her
kriterin Stratejik Entegrasyon (S), Mekansal Somutlagsma (M) ve Performans Etkisi (P) diizeylerinde
karsilik bulup bulmadig1 6nceden tanimlanmis operasyonel 6l¢iitler dogrultusunda belirlenmis ve bu
iic diizeyin toplami kriterin tasarim igindeki temsil yogunlugunu ortaya koyacak sekilde
derecelendirilmistir. Bu degerlendirme siirecinde kullanilan operasyonel kodlama olgiitleri Tablo
2’de sunulmaktadir.

Tablo 2: S-M-P Analitik Modeline Dayali Kodlama Olgiitleri

Kodlama Analitik Degerlendirme Sorusu VAR YOK
Diizeyi Odak Kabul Edilir Eger Kabul Edilir Eger
Stratejik Tasarim Karar1  {lgili siirdiiriilebilirlik Kriter tasarimin kurucu  Kriter tasarim kararint
Entegrasyon kriteri tasarimin kurucu  kararlarini belirliyor ve  belirlemiyor, sonradan
S) ilkesini yonlendiriyor tasarim yaklasiminin eklenmis veya ikincil
mu? temel ilkesini diizeyde kaliyorsa
olusturuyorsa.
Mekansal Plan Ilgili siirdiiriilebilirlik Kriter plan kurgusunda  Kriter yalnizca donati veya
Somutlasma  Organizasyonu kriteri mekansal dogrudan karsilik yiizeysel diizenlemelerle
™M) organizasyonda fiziksel ~ buluyor ve mekansal sinirli kaliyor ve genel
olarak okunabiliyor mu? organizasyon lizerinde mekansal organizasyonu
belirgin etki doniistiirmiiyorsa.
olusturuyorsa.
Performans  Kullanim Ilgili siirdiiriilebilirlik Kriter gdzlemlenebilir, Kriter yalnizca kavramsal
Etkisi Etkisi kriteri somut ve islevsel veya uzun diizeyde kaliyor ve somut
®) gozlemlenebilir bir ¢ikti  vadeli siirdiiriilebilirlik  bir etki iretmiyorsa.

iiretiyor mu?

katkisi sagliyorsa.

Bu ii¢ diizeyin toplami alinarak kriterin tasarim igindeki temsil yogunlugu 0 ile 3 arasinda
derecelendirilmistir. Ug diizeyin tamaminin mevcut olmasi durumunda kriter 3 puan ile “YUKSEK”,
iki diizeyin mevcut olmasi durumunda 2 puan ile “ORTA”, yalnizca bir diizeyin mevcut olmasi
durumunda 1 puan ile “DUSUK” temsil diizeyinde degerlendirilmistir. Ug diizeyin hi¢birinin mevcut
olmadig1 durumlarda toplam puan 0 olarak kabul edilmis ve kriter “COK DUSUK” (Temsil Yok)
diizeyinde siniflandirilmistir (bkz. Tablo 3).
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Tablo 3: Temsil Yogunlugu ve Dereceli Puanlama Sistemi

S-M-P Diizeyi Toplam VAR sayis1 Puan Karsilama Diizeyi ~ Temsil Niteligi
S+M+P 3 3 YUKSEK Kurucu ve belirleyici temsil
Ug Diizeyden 2 2 ORTA Kismi ve destekleyici temsil
Herhangi ikisi
Yalmizca Bir 1 1 DUSUK ikincil ve sinirl temsil
Diizey
Hicbir Diizey 0 0 COK DUSUK Temsil yok
Mevcut Degil

Her siirdiirtilebilirlik kriteri Stratejik Entegrasyon (S), Mekansal Somutlasma (M) ve Performans Etkisi (P) diizeylerinde
ikili (var/yok) olarak kodlanmus; ii¢ diizeyin toplamu kriterin i¢ mekandaki temsil yogunlugunu belirlemistir.

Bu derecelendirme nicel bir performans 6l¢iimii tiretmeyi degil, siirdiiriilebilirlik kriterlerinin
tasarim sistemi igerisindeki temsil yogunlugunu ve belirleyicilik diizeyini ortaya koymayi
amaglamaktadir. Tek ornekli vaka tasariminda analitik belirsizligi onlemek amaciyla temsil
yogunlugu sinirh ve agik esikler {izerinden yapilandirilmstir.

Bu dogrultuda kurgulanan model, siirdiirtilebilirlik kriterlerinin tasarim sistemi igerisindeki
temsil yogunlugunu ¢ok katmanli bir analiz yapisi iginde degerlendirmeye olanak saglayan biitiinciil
bir analitik cerceve sunmaktadir. Degerlendirme siirecinde plan semasi, dolasim kurgusu, donati
sistemleri ve mekansal yogunluk kararlar birlikte ele alinarak siirdiiriilebilirlik kriterinin tasarimin
kurucu kararlarin1 yonlendirip yonlendirmedigi analiz edilmistir.

Kodlama siireci tek arastirmaci tarafindan yiiriitiilmiisy olmakla birlikte, degerlendirme
kararlar1 6nceden tanimlanmis operasyonel dl¢iitler dogrultusunda sistematik bi¢imde uygulanmaistir.
Analitik 6znelligi smirlamak amaciyla her bir siirdiiriilebilirlik kriteri i¢in agik kodlama esikleri
belirlenmis ve degerlendirme siirecinde bu olgiitler tutarli bigimde kullanilmigtir.

Ayrica analiz siireci boyunca plan semalar1 ve i¢ mekan gorselleri karsilastirmali olarak
yeniden incelenmis ve kodlama kararlar1 birden fazla kez gézden gecirilmistir. Bu yaklasim, nitel
arastirmalarda yorumlayici analiz silireglerinde analitik tutarliligr giliglendirmeyi amagclayan
yapilandirilmis kodlama ve operasyonel 6l¢iit kullanimi 6nerileriyle uyumludur (Yin, 2014).

Yontemin Siirhhiklar:

Bu ¢aligma tek ornekli bir vaka tasarimina dayanmaktadir; dolayisiyla elde edilen bulgular
genellenebilir nicel sonuglar liretmekten ziyade analitik genelleme gercevesinde degerlendirilmelidir
(Yin, 2014). Benimsenen yapilandirilmig nitel puanlama modeli, siirdiiriilebilirlik kriterlerinin i¢
mekandaki temsil yogunlugunu sistematik bicimde ortaya koymayr amaglamakla birlikte,
degerlendirme siireci yorumlayici analiz igermektedir. Kodlama olgiitleri onceden tanimlanmig
operasyonel kriterlere dayandirilmis olsa da temsil diizeylerinin belirlenmesi arastirmaci yorumu
icermektedir. Ayrica ¢alisma, nicel performans verileri (enerji tiiketim Ol¢timleri, yasam dongiisii
analizi vb.) lretmeyi hedeflememekte; siirdiiriilebilirlik ilkelerinin tasarim kararlari igerisindeki
mekansal belirleyiciligini analiz etmeye odaklanmaktadir. Bu nedenle sonuglar, istatistiksel
genelleme degil analitik ve tasarim temelli yorumlama kapsaminda ele alinmalidir.

Vaka Tamitimi: Nakagin Capsule Tower (Nakagin Kapsiil Kulesi)

Japon mimar Kisho Kurokawa tarafindan tasarlanan ve 1972 yilinda Tokyo’'nun Ginza
bolgesinde tamamlanan Nakagin, metabolist mimarlik hareketinin diinyadaki en simgesel ve rafine
orneklerinden biri olarak kabul edilir (Lin, 2011; Her, 2020, s. 673). Yapi, kenti yasayan bir
organizma olarak goren ve mimari unsurlar “metabolik” bir dongii igerisinde siirekli yenilenebilen
hiicreler olarak kurgulayan bir yaklagimin {irliniidiir (Bozaci, 2024; Arslan Colak, 2019).
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Kurokawa bu projeyi, modern bilgi toplumunun yiiksek hareket kabiliyetine sahip “neo-
gocebeleri” olarak tanimladigi “hareketli insan” kitlesi igin rasyonel bir barinma ¢6ziimii olarak
kurgulamistir (Hut, 2023).

Striiktiirel olarak yapi; asansor ve tesisat sistemlerini barindiran iki sabit betonarme
cekirdege, fabrikada iiretilmis 144 adet bagimsiz prefabrik kapsiiliin eklemlenmesiyle olusur (Lin,
2011; Her, 2020). Her bir kapsiil, merkezi ¢ekirdege yalnizca dort adet yiiksek gerilimli civata ile
monte edilmis olup, bu sistem her bir birimin digerlerini etkilemeden sokiiliip yenileriyle
degistirilmesine olanak taniyacak sekilde tasarlanmaistir.

Kurokawa, betonarme ¢ekirdeklerin en az 60 yil dayanacagini; kapsiillerin ise sosyal ve
islevsel ihtiyaglara gore her 25-35 yilda bir yenilenebilecegini ongdérmiistiir (Her, 2020). Bu
striiktiirel kurgu, seri iiretim mantigina dayali modiiler bir sistem Onerisi olarak okunabilir. Yapinin
dis cephe goriiniimii Gorsel 1 ve 2 *de sunulmustur.
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Gorsel 1. Nakagin Dis Cephe (Meow, 2013) Gorsel 2. Nakagin Dis Cephe Detay1 (Dllu, 2017)

Kapsiiller fabrikada iiretilip yerinde g¢ekirdege monte edilerek hem {iretim siirecinin
rasyonellestirilmesi hem de konut birimlerinin standartlagtiritlmast hedeflenmistir. Bu yoniiyle
Nakagin mikro dlgekli yagsam birimini mimari sistemin temel modiilii haline getiren erken donem
orneklerden biri olarak dne ¢ikmaktadir. Yapinin kat plan1 Gorsel 3 ‘te verilmistir.

AL DR AL

Gorsel 3. Nakagin Kat Plan1 (Miu92, 2023).
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I¢ mekan 6lgeginde her kapsiil yaklastk 10 m? kullanim alanma sahiptir. Bu kapsiiller;
biitiinlesik bir banyo {initesi, gdmme yatak, katlanabilir calisma masasi, hesap makinesi, telefon ve
renkli televizyon gibi dénemin ileri teknolojik donatilarini iceren kompakt ve entegre yasam tiniteleri
olarak kurgulanmistir (Her, 2020; Bozaci, 2024).

Bu sinirlt hacim iginde yatak, depolama, ¢alisma alani ve 1slak hacim bir arada ¢6ziimlenmis;
i¢c mekan organizasyonu hareketli mobilyadan ziyade gdmme ve biitiinlesik elemanlar {izerinden
kurulmustur. Duvar boyunca konumlandirilan sabit yatak, katlanabilir calisma yiizeyi ve kompakt
depolama birimleri, alanin maksimum verimlilikle kullanilmasimi hedefleyen bir diizen sunmaktadir.
Prefabrik banyo modiilii ise kapsiil iginde bagimsiz bir hacim olarak yer almakta ve islevsel
biitiinliigii tamamlamaktadir. Kapsiil plan1 Gorsel 4 ‘de verilmistir.
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Gorsel 4. Nakagin Kapsiil Plam

Kapsiillerin i¢ mekan tasariminda havacilik ve uzay endiistrisinden alinan yiiksek teknolojik
prefabrikasyon yontemleri kullanilirken, geleneksel Japon tatami modiilleri ve ¢ay odasi oranlari
referans alinarak modernite ile kiiltiirel gelenek arasinda estetik bir denge kurulmustur (Toson, 2022;
Bozaci, 2024). Bu yaklasim, i¢ mekanin yalnizca teknik bir barinma birimi olarak degil, 6l¢ii, oran
ve kullanim senaryolari iizerinden kurgulanmis biitiinciil bir yasam hiicresi olarak ele alindiginm
gostermektedir. Tatami modiilasyonuna benzer olgiisel disiplin, yatak, depolama ve dolagim
alanlarinin kompakt fakat diizenli bir semada ¢6ziilmesini miimkiin kilarken; prefabrikasyon mantig1
tim donati elemanlarinin fabrikada iiretilmis, standartlagtirllmis ve yapiya entegre bicimde
tasarlanmasini saglamigtir. Boylece i¢ mekan, hareketli mobilyalardan ziyade sabit ve biitlinlesik
bilesenler araciligiyla tanimlanan bir “yasam kabugu” niteligi kazanmigtir. Cepheye agilan dairesel
pencere hem dogal 151k girisini saglamakta hem de birimlerin kimliksel 6gesi olarak yapinin ikonik
goriinimiinii  giiglendirmektedir. Bu pencere, havacilik endiistrisindeki kabin pencerelerini
cagristiran formuyla kapsiiliin teknik ve mekanik karakterini vurgularken, kullaniciya sinirh fakat
odaklanmig bir dis diinya cergevesi sunmaktadir. Giin 151gmin tek bir noktadan igeri alinmasi,
mekanda dramatik bir 151k-golge etkisi liretmekte; ancak bu tek yonli agiklik dogal havalandirma
acisindan sinirli bir olanak sunmaktadir. Dolayisiyla i¢ mekan, pasif iklimlendirme stratejilerinden
ziyade mekanik sistemlere dayali bir ¢cevresel kontrol anlayisi {izerine kuruludur.
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Bu baglamda kapsiiliin i¢ mekani, bir yandan maksimum mekansal yogunluk ve islevsel
verimlilik hedeflerken, diger yandan kullanici deneyimini sinirlandiran sabit bir organizasyon semast
ortaya koymaktadir. Mekansal esneklikten ¢ok biitiinlesik sistem tasarimi 6nceliklendirilmis; yasam
alam, teknik donatilarla i¢ ice ge¢mis kompakt bir mikro-ev modeline déniismiistiir. Ic mekan
gorselleri Gorsel 5°de sunulmustur.

Gorsel 5. Nakagin i¢ Mekan Gérselleri (Sol gorsel: Kestrel ,2011; orta gérsel: Chris 73, 2004; sag
gorsel: Johnson, D. T., 2021).

1970’1er igin oldukga fiitliristik sayilan bu birimlerin maliyeti, o0 dénem liiks bir otomobil
fiyatina esdegerdir (Lin, 2011; Toson, 2022). Bu durum, projenin seri iiretim ve erisilebilirlik
iddiasina ragmen ekonomik olarak sinirli bir kullanici kitlesine hitap ettigini gostermektedir.
Kurokawa tarafindan ongoriilen kapsiil degisim siireci hi¢bir zaman gergeklestirilememistir.
Modiiler sistemin teorik olarak sundugu yenilenebilirlik potansiyeli, uygulama pratiginde sistematik
bicimde hayata gecirilememis; yap1 zamanla fiziksel yipranma, asbest riski ve deprem giivenligi gibi
sorunlarla kars1 karsiya kalmistir. Bu gerekcelerle yap1 2022 yilinda yikilmistir (Hut, 2023).  Yikilan
kuleden kurtarilan kapsiiller ise bugiin diinyanin farkl yerlerinde degerlendirilmektedir (Can, 2025).

Ozetle yap1; modiilerlik, yogun mekansal organizasyon ve standartlasmis donati sistemi
iizerinden kompakt yasam modelini sistematik bigimde ortaya koymaktadir. Bu 6zellikler, yapimin
siirdiiriilebilirlik baglaminda ekonomik, sosyal ve ¢evresel boyutlar iizerinden analiz edilmesine
olanak tanimaktadir. Bir sonraki boliimde yapi, siirdiiriilebilirlik temelli analiz g¢ercevesi
dogrultusunda ayrintili olarak degerlendirilmektedir.

Bulgular

Nakagin’in i¢ mekan organizasyonu, siirdiiriilebilirlik temelli analiz ¢ercevesi dogrultusunda
ekonomik, sosyal ve cevresel boyutlar iizerinden degerlendirilmistir. S-M—P analitik modeli
kullanilarak yapilan degerlendirme, siirdiiriilebilirlik kriterlerinin tasarim igindeki temsil
yogunluklarinin boyutlar arasinda farklilik gdsterdigini ortaya koymaktadir. Elde edilen bulgular,
yapiin erken dénem bir mikro konut prototipi olarak stirdiiriilebilirlik kavramina yaklagiminin daha
cok iiretim sistemi ve mekansal yogunluk {izerinden sekillendigini gostermektedir.

. Ekonomik Siirdiiriilebilirlik

Ekonomik siirdiiriilebilirlik boyutuna iliskin S—M-P analiz sonuglar1 Tablo 4’te
sunulmaktadir. Bulgular, kriterlerin tasarim icindeki temsil yogunluklarinin farkli diizeylerde
gerceklestigini gostermektedir.
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Tablo 4: Nakagin’in Ekonomik Siirdiiriilebilirlik Acisindan I¢ Mekan Stratejileri

Alt Bashk I¢ mekan Stratejisi Mekansal Karsihk S M P Toplam Tgmsn!
Diizeyi
Alan verimliligi ~ Kompakt ve Islevlerin minimum Var  Var Yok 2 ORTA
ve mekansal yogunlastirilmig dolagim alani ile
optimizasyon mekansal kurgu kompakt plan
organizasyonu i¢inde
biitiinlestirilmesi
Déniisebilir ve ) e Ayr1 mekansal Var  Var Yok 2 ORTA
cok islevli Sabit ve biitiinlesik béliinme iiretmeden
donat1 donatt sistemleri islevsel ¢esitlilik
saglanmasi
I¢ mekan Standartlagsma ve seri Seri tiretim sistemiyle Var  Var Var 3 YUKSEK
kararlarinin tretim maliyet ve siire
maliyet etkinligi Ongoriilebilirligi

Her kriter Stratejik Entegrasyon (S), Mekansal Somutlasma (M) ve Performans Etkisi (P) diizeylerinde ikili (VAR/YOK)
olarak kodlanmus; ii¢ diizeyin toplami temsil yogunlugunu belirlemistir. Toplam puanlar Tablo 3’te tanimlanan dereceli
puanlama sistemine karsilik gelmektedir.

Alan verimliligi ve mekansal optimizasyon kriteri, toplam 2 puan ile ORTA diizeyde temsil
edilmektedir. Kompakt ve yogunlastirilmis mekansal kurgu, kapsiil birim igerisinde dolagim alanini
minimize ederek iglevlerin tek bir hacim i¢inde biitlinlestirilmesini saglamaktadir. Bu durum kriterin
mekansal diizeyde acgik bicimde somutlastigini gostermektedir (M=VAR). Ayrica tasarimin
baslangi¢ kararlarinda kompaktlik temel bir prensip olarak ele alindig1 icin stratejik diizeyde de
karsilik bulmaktadir (S=VAR). Ancak bu optimizasyonun oOlgiilebilir uzun vadeli ekonomik
performans ¢iktis1 iretmesi sinirlt kaldigindan performans diizeyinde temsil zayiftir (P=YOK). Bu
nedenle kriter iki diizeyde temsil edilmekte ve ORTA kategorisinde degerlendirilmektedir.

Doniigebilir ve ¢ok islevli donati kriteri de toplam 2 puan ile ORTA diizeydedir. Sabit ve
biitiinlesik donati sistemleri (yatak, depolama, ¢alisma yiizeyi ve 1slak hacim birimi) mekan iginde
islevsel cesitlilik saglamaktadir. Bu durum tasarimin mekansal organizasyonunda agik bicimde
okunabildigi i¢in mekansal somutlagma diizeyinde karsilik bulmaktadir (M=V AR). Ayrica kapsiiliin
biitiinlesik donati sistemi tasarimin temel yaklagimini yansittigi igin stratejik diizeyde de temsil s6z
konusudur (S=VAR). Bununla birlikte donati sisteminin sabit olusu, mekanin fiziksel doniisiim
kapasitesini sinirlandirmakta ve performatif siirdiiriilebilirlik ¢iktis1 {iretimini kisitlamaktadir
(P=YOK). Bu nedenle kriter ORTA diizeyde degerlendirilmistir.

I¢ mekan kararlarinin maliyet etkinligi kriteri ise toplam 3 puan ile YUKSEK diizeyde temsil
edilmektedir. Standartlagsma ve seri iiretim ilkesi, kapsiil birimlerin tasarimimi dogrudan yonlendiren
kurucu karar niteligindedir (S=VAR). Bu yaklasim mekansal organizasyonda agik bi¢imde karsilik
bulmakta ve modiiler sistem mantig1 i¢ mekanda biitiinciil olarak okunabilmektedir (M=VAR). Ayn
zamanda seri liretim sistemi maliyet ve siire Ongdriilebilirligi saglayarak ekonomik performans ¢iktisi
iretmektedir (P=VAR). Bu li¢ diizeyin birlikte mevcut olmasi kriterin ekonomik siirdiiriilebilirlik
acisindan en giiclii temsil alan1 oldugunu gostermektedir.

Genel olarak degerlendirildiginde, Nakagin’de ekonomik siirdiiriilebilirlik esnek ve adaptif
coziimlerden ziyade standartlasma, seri iretim ve mekansal yogunluk stratejileri iizerinden
kurulmaktadir. Yapi ekonomik siirdiiriilebilirligi kullanici miidahalesine agik doniisebilir sistemler
aracilifiyla degil, iiretim rasyonalitesi ve maliyet denetimi iizerinden iiretmektedir. Bu durum
ekonomik siirdiiriilebilirligin tasarim kararlariyla “GUCLU” bi¢imde biitiinlestigini, ancak bu
temsilin daha ¢ok endiistriyel {iretim mantig1 ve maliyet kontrolii ¢ergevesinde sekillendigini
gostermektedir.

Bununla birlikte ekonomik siirdiiriilebilirligin yalnizca tiretimsel verimlilik {izerinden degil,
kullanict agisindan erisilebilirlik boyutu iizerinden de degerlendirilmesi gerekmektedir. Nakagin
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orneginde bu iki boyut arasindaki iliski, yapinin tarihsel iiretim kosullari ve maliyet yapist
baglaminda tartisma boliimiinde ele alinmaktadir.

. Sosyal Siirdiiriilebilirlik

Sosyal siirdiiriilebilirlik boyutuna iliskin S—-M—P analiz sonuglar1 Tablo 5’te sunulmaktadir.
Ekonomik boyuta kiyasla sosyal siirdiiriilebilirlik kriterlerinin temsil yogunlugunun daha sinirh
oldugu goriilmektedir.

Tablo 5: Nakagin’in Sosyal Siirdiiriilebilirlik A¢isindan i¢ Mekan Stratejileri

Alt Bashk I¢ mekan Stratejisi Mekansal Karsihk S M P Toplam Tcimsq
Diizeyi
Yasanabilirlik Tekil kullaniciya Temel islevlerin Var  Var Yok 2 ORTA
ve Mekansal yonelik kompakt minimum alanda
Konfor yasam hiicresi ¢Oziimlenmesi
Mahremiyet ve . . . .. Var  Var Yok 2 ORTA
psikolojik Bagimsiz kapsiil Bireysel kullanim igin
konfor kurgusu ayrismis kapali hacim
Esneklik ve Kullanici Farkli kullanici Yok Var Yok 1 DUSUK
uyarlanabilirlik ~ miidahalesine kapali ihtiyaglarina sinirl
sabit donat1 kurgusu mekansal uyum

Her kriter Stratejik Entegrasyon (S), Mekansal Somutlasma (M) ve Performans Etkisi (P) diizeylerinde ikili (VAR/YOK)
olarak kodlanmus; ii¢ diizeyin toplami temsil yogunlugunu belirlemistir. Toplam puanlar Tablo 3’te tanimlanan dereceli
puanlama sistemine karsilik gelmektedir.

Yasanabilirlik ve mekansal konfor kriteri toplam 2 puan ile ORTA diizeyde temsil
edilmektedir. Kapsiil birimlerin tek kullaniciya yonelik kompakt yagsam hiicresi olarak tasarlanmig
olmasi, temel islevlerin minimum alan igerisinde biitiinlestirilmesini saglamaktadir. Bu durum
mekansal organizasyon diizeyinde ag¢ik bigimde okunabildigi i¢in mekansal somutlasma diizeyinde
karsilik bulmaktadir (M=VAR). Ayrica tekil yasam hiicresi {iretimi tasarimin bilingli bir karar
oldugundan stratejik diizeyde de temsil s6z konusudur (S=VAR). Ancak mekansal ferahlik,
ergonomik cesitlilik ve kullaniciya gdre uyarlanabilirlik gibi unsurlarin sinirli kalmasi nedeniyle
performatif diizeyde siirdiiriilebilirlik ¢iktis1 zayif kalmaktadir (P=YOK). Bu nedenle kriter ORTA
diizeyde degerlendirilmistir.

Mahremiyet ve psikolojik konfor kriteri de toplam 2 puan ile ORTA diizeydedir. Bagimsiz
kapsiil kurgusu, bireyin fiziksel olarak ayrismis bir yasam hiicresine sahip olmasimi saglayarak
mekansal siir liretmektedir. Bu durum hem tasarimin stratejik yaklagiminda yer almakta (S=VAR)
hem de mekansal organizasyonda agik bicimde somutlagsmaktadir (M=VAR). Ancak bu mahremiyet
mekansal genisleme, esneklik ya da sosyal etkilesim senaryolar1 lizerinden gelisen bir performans
ciktis1 tiretmemektedir (P=YOK). Dolayisiyla mahremiyet bireysel izolasyon {izerinden kurulmakta,
ancak sosyal siirdiiriilebilirligin kullanici deneyimi ve mekansal uyum gibi daha genis boyutlarina
katkist siirl kalmaktadir.

Esneklik ve uyarlanabilirlik kriteri ise yalmzca 1 puan ile DUSUK diizeyde temsil
edilmektedir. I¢ mekanin sabit ve standart donati sistemi kullanict miidahalesine agik degildir ve
farkli kullanict senaryolarina uyum tiretmemektedir. Bu durum kriterin stratejik diizeyde tasarimi
yonlendirmedigini (S=YOK) ve performatif diizeyde siirdiiriilebilirlik ¢iktis1 {iretmedigini
gostermektedir (P=YOK). Mekansal organizasyon diizeyinde kapsiil sisteminin modiiler olmasi
sinirli bir karsilik tiretse de kapsiiliin kendi i¢ mekan1 doniisebilir nitelik tasimamaktadir (M=VAR).
Bu nedenle kriter yalmizca tek diizeyde temsil edilmekte ve DUSUK Kkategorisinde
degerlendirilmektedir.

Genel olarak degerlendirildiginde, Nakagin’de sosyal siirdiiriilebilirlik bireysel yasam
hiicresi tiretimi ve fiziksel mahremiyet iizerinden kurulmaktadir. Ancak kullanici gesitliligine yanit
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veren adaptif mekansal ¢oziimler ve esneklik kapasitesi sinirli kalmaktadir. Bu durum yapinin sosyal
siirdiiriilebilirlik agisindan” KISMI” bir temsil sundugunu gostermektedir.

. Cevresel Siirdiiriilebilirlik

Cevresel siirdiiriilebilirlik boyutuna iligkin S—M—P analiz sonuglari Tablo 6°da
sunulmaktadir. Bulgular, yapinin ¢evresel siirdiiriilebilirlik agisindan ekonomik ve sosyal boyutlara
kiyasla daha diisiik bir temsil yogunlugu sergiledigini gostermektedir.

Tablo 6: Nakagin’in Cevresel Siirdiiriilebilirlik A¢isindan i¢c Mekan Stratejileri

Alt Bashk I¢ mekan Stratejisi Mekansal Karsihk S M P Toplam Tgmsn!
Diizeyi
Dogal 151k ve Tek yonlii pencere Sinirlt dogal 151k ve Yok  Var Yok 1 DUSUK
havalandirma acikligt ¢apraz havalandirma
eksikligi
Malzeme ve Yap1 omriinii Var  Var Yok 2 ORTA

Degistirilebilir kapsiil

kaynak ! X X uzatmaya yonelik
verimliligi sistemi (teorik) modiiler
yenilenebilirlik
yaklagimi
Enerji etkin i¢ Belirgin pasif enerji Aydinlatma ve Yok Yok Yok 0 COK
mekan kararlart  stratejilerinin i¢ iklimlendirme DUSUK
mekan dlgeginde yiiklerini azaltmaya (Temsil
kurgulanmamis olmast  yonelik i¢ mekansal yok)

¢Oziim eksikligi
Her kriter Stratejik Entegrasyon (S), Mekansal Somutlasma (M) ve Performans Etkisi (P) diizeylerinde ikili (VAR/YOK)
olarak kodlanmus; ii¢ diizeyin toplami temsil yogunlugunu belirlemistir. Toplam puanlar Tablo 3’te tanimlanan dereceli
puanlama sistemine karsilik gelmektedir.

Dogal 15tk ve havalandirma kriteri toplam 1 puan ile DUSUK diizeyde temsil edilmektedir
Kapsiil birimlerde yer alan tek yonlii dairesel pencere agikligi dogal 151k girigini miimkiin kilmakta
ve bu durum mekansal diizeyde kismi bir karsilik iiretmektedir (M=VAR). Ancak c¢apraz
havalandirma imkani bulunmamakta ve dogal iklimlendirme stratejileri tasarimin kurucu ilkesi
olarak belirleyici rol oynamamaktadir (S=YOK). Ayrica enerji tasarrufuna yonelik olciilebilir bir
performans ¢iktisi iiretilememektedir (P=YOK). Bu nedenle kriter yalnizca tek diizeyde temsil
edilmekte ve DUSUK kategorisinde degerlendirilmektedir.

Malzeme ve kaynak verimliligi kriteri toplam 2 puan ile ORTA diizeyde temsil edilmektedir.
Degistirilebilir kapsiil sistemi, yapinin uzun vadeli kullanim émriinii uzatmaya yonelik teorik bir
modilerlik 6nerisi sunmaktadir. Bu yaklagim tasarimin stratejik kararlart icerisinde yer almakta
(S=VAR) ve yapisal sistem diizeyinde mekansal olarak okunabilmektedir (M=VAR). Ancak bu
sistemin i¢ mekan Olgeginde dogrudan Olgiilebilir ¢evresel performans ¢iktisi iiretmesi sinirl
kaldigindan performatif diizeyde karsilik zayiftir (P=YOK). Bu nedenle kriter ORTA diizeyde
degerlendirilmistir.

Enerji etkin i¢c mekan kararlar: kriteri ise 0 puan ile COK DUSUK (Temsil Yok) diizeyinde
siniflandirlmustir. I¢ mekan Slceginde belirgin pasif enerji stratejilerinin kurgulanmamis olmast,
enerji yliklerini azaltmaya yonelik tasarim kararlarmin sistematik bicimde ele alimmadigim
gostermektedir. Bu durum kriterin ne stratejik ne mekansal ne de performatif diizeyde temsil
edildigini ortaya koymaktadir (S=YOK, M=YOK, P=YOK).

Genel olarak degerlendirildiginde, Nakagin’de g¢evresel siirdiiriilebilirlik daha ¢ok yapisal
modiilerlik ve yenilenebilirlik fikri lizerinden kavramsal diizeyde ele alinmigtir. Ancak i¢ mekan
Olceginde dogal iklimlendirme, enerji verimliligi ve pasif tasarim stratejileri belirleyici rol
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oynamamaktadir. Bu durum gevresel siirdiiriilebilirligin tasarim i¢inde en “ZAYIF” diizeyde temsil
edilen boyut oldugunu gdstermektedir.

Bulgular, Nakagin’in siirdiiriilebilirlik boyutlar1 arasinda farkli temsil diizeyleri sergiledigini
ortaya koymaktadir. S-M—P analizi, ekonomik siirdiiriilebilirligin tasarimin kurucu kararlarryla
“GUCLU” bicimde biitiinlestigini; sosyal siirdiiriilebilirligin mekansal diizeyde “KISMI” karsilik
iretmekle birlikte performatif agidan sinirli kaldigini; gevresel siirdiiriilebilirligin ise i¢ mekan
Olceginde “ZAYIF” bir diizeyde kaldigimi gostermektedir. Bu farklilasma, siirdiiriilebilirlik
kriterlerinin tasarim igindeki belirleyicilik derecelerinin boyutlar arasinda esit dagilmadigim
gostermektedir. Bu genel degerlendirme, siirdiiriilebilirlik boyutlarinin karsilagtirmali gériiniimiinii
sunan Tablo 7°de 6zetlenmistir.

Tablo 7: Nakagin’in Siirdiiriilebilirlik Boyutlarinin Kargilagtirmali Sentezi
Siirdiiriilebilirlik Boyutu Temsil Diizeyi Degerlendirme

Ekonomik Siirdiiriilebilirlik GUCLU Seri iiretim, standartlagsma ve mekansal optimizasyon

tasarimin kurucu ilkelerini olusturmaktadir.

Bireysel yasam hiicresi ve mahremiyet giiclii; ancak

esneklik ve kullanict uyumu smirlhidir.

Cevresel Siirdiiriilebilirlik ZAYIF Pasif enerji stratejileri ve dogal iklimlendirme
yaklagimlari i¢ mekan ol¢eginde sinirli kalmaktadir.

Sosyal Siirdiiriilebilirlik .
KISMI

Tartisma

Bu aragtrmanmin  bulgulari, Nakagin’in  siirdiiriilebilirlik ~ kavraminin  heniiz
kurumsallagmadig bir donemde tasarlanmis olmasina ragmen siirdiiriilebilirlige yakin bazi mekansal
ilkeleri deneyimledigini gostermektedir. Bununla birlikte yapi, siirdiiriilebilirligi biitiinciil bir
paradigma olarak degil; daha c¢ok iiretim sistemi ve mekansal yogunluk iizerinden dolayli bigimde
ele almaktadir. Bu durum, erken dénem mikro konut yaklasimlarinda siirdiiriilebilirligin
glinimiizdeki cevresel performans ve yasam dongiisii temelli yaklasimlardan ziyade sistemsel
verimlilik ve iiretim rasyonalitesi lizerinden sekillendigini gostermektedir.

Ekonomik siirdiiriilebilirlik boyutunda yapi goérece giicli bir temsil sunmaktadir.
Standartlagtirilmig kapsiil Ol¢iileri, seri iiretim mantigi ve entegre donati sistemi, i¢ mekanin
maksimum islevsel yogunlukla organize edilmesini saglamistir. Bu durum, siirdiiriilebilirligin
yalnizca tretim verimliligi veya mekansal kiiclilme iizerinden degil; kullanici ihtiyaglari, yasam
pratikleri ve mekansal kullanim bigimleri ile birlikte ele alinmasi gerektigini vurgulayan mikro konut
literatiirii ile de uyumludur (Ford & Gomez-Lanier, 2017). Ancak bu rasyonalite ayn1 zamanda
mekansal esneklik ve bireysel farklilagma imkanini sinirlandirmaktadir. Dolayisiyla ekonomik
verimlilik, sosyal boyutta belirli kisitlar {iretmektedir.

Bu baglamda ekonomik siirdiiriilebilirlik yalnizca iiretim rasyonalitesi ve maliyet
etkinligiyle sinirh kalmamakta; uzun vadeli kullanim esnekligi ve mekansal uyarlanabilirlik ile
birlikte degerlendirilmesi gereken ¢cok katmanli bir boyut olarak ortaya ¢ikmaktadir. Nakagin drnegi,
ekonomik verimliligin mekansal yogunluk iizerinden saglanabildigini; ancak bu yaklasgimin diger
stirdiiriilebilirlik boyutlariyla her zaman dengeli bir iliski kuramadigin1 géstermektedir. Bu durum,
stirdiiriilebilirligin yalnizca iiretim verimliligi iizerinden degil, kullanici uyumu ve mekansal
adaptasyon kapasitesi {izerinden degerlendirilmesi gerektigini vurgulayan mikro konut literatiirii ile
de uyumludur (Ford & Gomez-Lanier, 2017).

Bununla birlikte kapsiil birimlerinin dénemi i¢in olduk¢a yiiksek bir maliyetle iiretilmis
olmasi ve kapsiillerin fiyatinin dénemin liiks bir otomobili ile karsilastirilabilecek diizeyde olmasi,
iretim sistemi agisindan rasyonel goriinen bu ekonomik modelin kullanici agisindan genis bir
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erisilebilirlik saglamadigini gostermektedir. Bu durum, ekonomik siirdiiriilebilirlikte iiretimsel
verimlilik ile kullanici erisilebilirligi arasinda dnemli bir ayrim bulundugunu ortaya koymaktadir.

Sosyal siirdiiriilebilirlik agisindan kapsiil kurgusu bireysel mahremiyet saglamakla birlikte,
sabit donat1 diizeni ve sinirlt mekansal uyarlanabilirlik uzun vadeli yaganabilirlik agisindan sinirh bir
temsil sunmaktadir. Sosyal siirdiiriilebilirlik yalnizca mahremiyet iiretimiyle degil; kullanicilarin
degisen ihtiyaglarina uyum saglayabilen, psikolojik konfor ve toplumsal etkilesim kapasitesi sunan
mekansal organizasyonlarla iliskilidir. Bu agidan bakildiginda, Nakagin’de kullanilan sabit ve
biitiinlesik donat1 sistemi, giiniimiiz mikro konut projelerinde yaygin olarak goriilen doniistiiriilebilir
mobilya sistemleri ve ¢ok amac¢hi mekansal kurgularla karsilagtirildiginda daha simirli bir mekansal
adaptasyon kapasitesi sunmaktadir (Ford & Gomez-Lanier, 2017). Bu durum, kapsiiliin i¢ mekan
organizasyonu, sabit donat1 sistemleri ve kompakt yasam ergonomisi acgisindan degerlendirildiginde
kullanict senaryolari, algisal konfor ve mekansal uyarlanabilirlik arasinda belirli bir gerilim ortaya
cikardigim gostermektedir. Dolayisiyla yapi, sosyal siirdiiriilebilirligi bireysel barinma verimliligi
iizerinden tanimlarken, uzun vadeli mekansal adaptasyon agisindan sinirli bir model sunmaktadir.

Bu baglamda Nakagin, mikro yasamin mekansal yogunluk ve bireysel mahremiyet
iretimindeki 6ncii potansiyelini ortaya koyarken, ¢agdas mikro konut yaklagimlarinda giderek 6nem
kazanan esneklik, uyarlanabilirlik ve kullanic1 odakli mekan organizasyonlar1 agisindan yeniden
degerlendirilmesi gereken erken donem bir deney olarak okunabilir.

Cevresel siirdiiriilebilirlik baglaminda yapi, modiiler ve degistirilebilir sistem yaklagimiyla
teorik bir yenilenebilirlik potansiyeli tagimaktadir. Ancak i¢ mekan 6lgeginde dogal 151k, pasif enerji
kullanimi ve i¢ gevre kalitesi gibi kriterlerin sinirl temsil edilmesi, cagdas ¢evresel siirdiiriilebilirlik
Olciitleriyle karsilastirildiginda zayif bir performansa isaret etmektedir. Kurokawa’nin tasarim
yaklagimi, betonarme saftlarin uzun siireli kaliciligini ve kapsiil birimlerinin degisen toplumsal ve
teknolojik ihtiyaclara bagl olarak belirli araliklarla yenilenmesini 6ngérmesine ragmen, bu modiiler
yenilenme modeli uygulama pratiginde hi¢gbir zaman hayata gegirilememistir. Yapinin kullanim
stiresi boyunca kapsiil degisimi gergeklestirilememis, yap1 da 2022 yilinda yikilmistir (Hut, 2023).

Modiiler kapsiil sisteminin 6ngordiigii yenilenebilirlik fikri, siirdiiriilebilirligin yagam
dongiisii mantigiyla uyumlu bir yaklagim sunmakla birlikte, bu potansiyelin uygulama pratiginde
sistematik bicimde hayata gecirilememis olmasi, g¢evresel siirdiiriilebilirligin biiylik o6lgiide
kavramsal diizeyde kaldigini gostermektedir. Bu ayrigsma, metabolist mimarligin 6ngordigii siirekli
yenilenme fikri ile yapinin gergek kullanim yasam dongiisii arasindaki mesafeyi agik bigimde ortaya
koymaktadir. Bununla birlikte kuleden sokiilen bazi kapsiillerin miize koleksiyonlar1 ve alternatif
kullanim senaryolar1 kapsaminda yeniden degerlendirilmesi (Can, 2025), yapinin modiiler ve
devingen tasarim fikrinin farkl baglamlarda varligini stirdiirdiigiinii géstermektedir.

Bu durum, modiiler tasarim yaklasiminin tek basina siirdiiriilebilirlik anlamina gelmedigini
gostermektedir. Enerji performansi, malzeme dongiiselligi ve kullanim siiresi gibi parametrelerle
birlikte degerlendirilmedigi siirece, modiilerlik siirdiiriilebilirlik acisindan yalnizca potansiyel bir
tasarim stratejisi olarak kalabilmektedir.

Bu noktada Nakagin’in teknolojik yaklagimi, giiniimiiz mikro konut modelleriyle
karsilastirildiginda 6nemli bir doniisiim hatt1 ortaya koymaktadir. 1970’lerin mekanik ve entegre
donatt sistemine dayali kompakt yasam kurgusu, giiniimiizde dijital otomasyon, akilli enerji yonetimi
ve esnek mobilya sistemleri ile biitiinlesen daha adaptif yapilara evrilmistir. Giincel mikro konut
tasarimlarinda sik¢a goriilen katlanabilir mobilyalar, hareketli boliicii sistemler ve ¢ok amagli mekan
kurgulan, siirdiiriilebilirligi yalnizca mekansal yogunluk {izerinden degil; kullanici deneyimi ve
yasam kalitesi ile birlikte ele alan daha biitiinciil bir tasarim yaklagimini ortaya koymaktadir (Ford
& Gomez-Lanier, 2017). Bu baglamda Nakagin, dogrudan siirdiiriilebilir bir model sunmaktan
ziyade, kaynak verimliligi, mekansal yogunluk ve sistem biitiinliigli iizerinden siirdiiriilebilirlik
diistincesine erken bir zemin hazirlayan deneysel bir yaklasim olarak okunabilir. Dolayisiyla yapi,
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cagdas diisiik karbon hedefli mikro konut yaklasimlarinin kavramsal arka planinda yer alan
stirdiiriilebilirlik—teknoloji iliskisinin erken bir mimari deneyimi olarak degerlendirilebilir.

Genel olarak degerlendirildiginde Nakagin, siirdiiriilebilirligin ii¢ boyutunu dengeli bicimde
temsil etmemektedir. Ekonomik siirdiiriilebilirlik tasarimin kurucu iiretim mantigiyla giiclii bicimde
biitiinlesirken, sosyal ve ¢evresel boyutlar daha sinirlt diizeyde temsil edilmektedir. Bu durum,
stirdiiriilebilirligin tekil tasarim stratejileri iizerinden degil, ekonomik, sosyal ve gevresel boyutlar
arasindaki karsilikli etkilesim ve denge {izerinden anlam kazandigin1 géstermektedir.

Sonug¢

Bu ¢aligma, Nakagin’i i¢ mimarlik perspektifinden siirdiiriilebilirligin ekonomik, sosyal ve
cevresel boyutlar1 cergevesinde degerlendirmistir. Bulgular, yapinin siirdiiriilebilirligi bilingli bir
cevresel paradigma olarak degil; modiilerlik, seri iiretim ve kompakt mekansal organizasyon
iizerinden dolayli bigimde iirettigini gostermektedir. Temsil yogunlugu analizi, bu liretimin 6zellikle
ekonomik boyutta kurucu diizeye yaklastigini, sosyal ve gevresel boyutlarda ise daha sinirli kaldigimni
ortaya koymaktadir.

Ekonomik siirdiiriilebilirlik boyutunda yap1 gérece giiclii bir temsil sunmakta; standartlagma
ve entegre donati sistemi araciligtyla alan verimliligi ve {iretim rasyonelligi saglamaktadir. Buna
karsilik sosyal siirdiiriilebilirlik acisindan mekansal esneklik sinirli  kalmakta; c¢evresel
stirdiiriilebilirlik boyutunda ise modiiler yenilenebilirlik potansiyeline ragmen pasif tasarim
stratejileri zayif temsil edilmektedir. Bu dagilim, erken donem mikro konut deneyimlerinde
stirdiiriilebilirligin dengeli bir {iglii yap1 olarak degil, daha ¢ok iiretim mantig1 ve sistemsel verimlilik
iizerinden ele alindigin1 géstermektedir.

Nakagin, siirdiiriilebilirlik kuraminin kurumsallagmasindan o6nce gelistirilmis olsa da
modiilerlik ve yogun mekansal organizasyon araciligiyla siirdiiriilebilirlie yakin bazi tasarim
ilkelerini deneyimleyen erken bir mikro konut prototipi olarak yeniden okunabilir. Bu baglamda
yapi, dogrudan siirdiiriilebilir bir model sunmaktan ziyade, siirdiiriilebilirligin teknoloji, iiretim
sistemi ve mekansal yogunluk ile biitiinlesme siirecine isaret eden deneysel bir esik olarak
degerlendirilebilir. Bu yoniiyle Nakagin, mikro yasamin yalnmizca cagdas bir konut egilimi
olmadigini; tarihsel olarak siireklilik gosteren bir mekansal arayisin pargasi oldugunu
gostermektedir.

Bu ¢alisma ii¢ agidan literatiire katki sunmaktadir.

e Birincisi, mikro yasam yapilarmin siirdiiriilebilirlik boyutlarmin i¢ mekan organizasyonu,
donat1 sistemleri ve kompakt yasam deneyimi baglaminda i¢ mimarlik 6l¢ceginde sistematik
bicimde analiz edilebilecegini ortaya koyarak mikro konut literatiiriine i¢ mimarlik odakli
bir mekansal degerlendirme perspektifi kazandirmaktadir.

e Jkincisi, Nakagin’i yalmzca metabolist mimarligin tarihsel bir 6rnegi olarak degil, mikro
yasamin siirdiiriilebilirlik potansiyellerini ve sinirhiliklarimi i¢ mekan organizasyonu
iizerinden goriiniir kilan erken bir deneysel konut prototipi olarak yeniden yorumlamaktadir.

o Uciinciisii, siirdiiriilebilirlik kriterlerinin tasarim icindeki belirleyicilik ~diizeylerini
degerlendirmeye imkan veren Stratejik—Mekansal-Performans (S—M-P) temelli temsil
yogunlugu yaklagimimi 6nererek siirdiiriilebilirlik analizlerine uygulanabilir bir yontemsel
cergeve sunmaktadir.

Bununla birlikte arastirma, tek 6mek olay incelemesine dayanmasi nedeniyle genellenebilir
sonuglar liretme iddiasinda degildir. Gelecek calismalarin farkli mikro konut tipolojilerini
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karsilastirmali analizlerle incelemesi, siirdiiriilebilirlik boyutlar arasindaki iliskilerin daha kapsaml
bigimde anlagilmasina katki saglayacaktir.

Sonug olarak Nakagin, siirdiiriilebilir mikro yasamin gelecegini anlamak ic¢in yalnizca
gecmise ait bir mimari deney degil; siirdiiriilebilirligin mekansal, teknolojik ve toplumsal boyutlar

arasindaki denge arayigini goriiniir kilan Onemli bir tarihsel referans noktasi olarak
degerlendirilebilir.
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ETiK BEYANLAR

Arastirma ve Yayin Etigi

Bu makalenin 6zgiin bir ¢alisma oldugunu ve bilimsel arastirma ve yayin etigi ilkelerine
uygun olarak hazirlandigin1 beyan ederim. Makale daha ©nce herhangi bir yerde
yayimmlanmamig olup bagka bir dergide degerlendirme siirecinde degildir.

Calismada kullanilan tiim kaynaklar akademik kurallara uygun bicimde atiflanmistir.
Calismanin intihal, veri uydurma, veri tahrifi veya manipiilasyon igermedigini; arastirma
bulgularinin bilimsel diiriistliik ilkelerine uygun sekilde sunuldugunu beyan ederim.

Yazar Katkisi

Calismanin tasarlanmasi, yiiriitiilmesi, analizi ve makalenin raporlama asamasini tek basina
yiirlitmiistiir. Makalenin son hélini okuyup onayladim ve yayimlanmasini kabul ettim.

Cikar Catismasi

Bu makalenin yayimlanmasina iliskin herhangi bir ¢ikar ¢atismasi bulunmadigint beyan
ederim.

Finansal Destek

Bu aragtirma herhangi bir kamu kurumu, ticari kurulus veya kar amaci giitmeyen kurulus
tarafindan finansal olarak desteklenmemistir.

Yapay Zeka Kullamim Beyani

Makalenin hazirlanmas: siirecinde yapay zeka araglarindan yalnizca dil diizenleme, ¢eviri
destegi ve anlatim iyilestirmesi amaciyla sinirli 6lgiide yararlanilmistir. Yapay zeka araglari
tarafindan yapilan ¢eviri ve dil diizenlemeleri tarafimdan dikkatle kontrol edilmistir. Yapay
zeka araglart calismanin bilimsel igeriginin, aragtirma tasariminin, analizlerinin veya
akademik sonuglarinin olusturulmasinda kullanilmamigtir. Makalenin igerigine iliskin tim
akademik sorumluluk bana aittir.

Telif Haklar1 ve izinler

Telif hakki gerektiren materyaller kullanilmigsa gerekli izinlerin alindigimi ve ¢aligmanin
herhangi bir fikri miilkiyet hakkini ihlal etmedigini beyan ederim.

Yazar Onay1

Makalenin son halini okudum, onayladim ve yayimlanmasini kabul ettigimi beyan ederim.
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