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Highlights

e Dentified nine critical physical and functional components essential for the design of sustainable affordable
housing, providing a comprehensive framework for architects and developers.

e Demonstrated through seven global case studies that economic simplicity, combined with sustainability features,
effectively reduces both construction and long-term living costs.

¢ Highlighted the role of semi-public green spaces in enhancing social sustainability and compensating for smaller
unit sizes, a key strategy in affordable housing design.

e Proposed a practical conceptual framework that bridges the gap between affordability and sustainability, offering
actionable insights for urban housing solutions, particularly in developing contexts like Iran.

Extended Abstract

Intoduction

The necessity of achieving sustainable affordable housing is widely recognized, yet its implementation remains a
significant challenge, particularly in developing countries such as Iran. Economic conditions, the lack of a clear
architectural pattern, and the scarcity of successful global examples exacerbate this issue. The Universal Declaration
of Human Rights and the United Nations Habitat program emphasize the right to adequate housing, a principle
contained in Article 31 of the Iranian Constitution. However, over one billion people live in substandard housing
conditions globally, with urbanization—projected to reach 68% by 2050—intensifying the crisis. In Iran, housing
prices surged tenfold between 2017 and 2023, severely limiting access. This research aims to define an architectural
pattern for sustainable affordable housing through the analysis of successful global case studies.

Theoretical Framework

The literature on sustainable affordable housing emphasizes the necessity of integrating sustainability principles into
housing developments. It is widely acknowledged that affordability should not come at the expense of environmental
considerations. Despite this, a common misconception persists that implementing sustainability measures increases
construction costs, which often discourages their inclusion in affordable housing projects. Contrary to this belief,
incorporating sustainability has been shown to lower long-term expenses by improving energy efficiency and other
resource-saving strategies. The absence of a shared understanding and standardized definitions for terms like
"affordable housing"” and "sustainable housing" further complicates planning and implementation. Building on these
insights, this study aims to identify key physical and functional components that can inform the design of sustainable
affordable housing. Based on a comprehensive content analysis of prior research, the identified components include
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Mixed-Use Development, Perceived and Actual Quality, Optimal Unit Sizes, Diversity in Unit Sizes to meet varied
household needs, Flexible Design, and Environmentally Efficient Design with a focus on energy and water
conservation.

Methodology

This study employed a qualitative, descriptive-analytical approach in two phases. First, a content analysis of literature
was conducted to identify recurrent physical and functional components of sustainable affordable housing. Keywords
such as 'sustainable housing' and ‘affordable housing' were searched in databases like Scopus and Springer, resulting
in 15 relevant articles. Second, seven successful global case studies were selected based on criteria including
affordability, sustainability certifications, and expert evaluations. Using the case study research method, these cases
were analyzed and compared with the identified components to evaluate their implementation and the design solutions
applied.

Results & Discussion

Analysis of the seven case studies revealed the following nine critical components for sustainable affordable housing
design:

1. Resident Interaction at the Neighborhood Level: Facilitated through shared spaces like courtyards to enhance
community cohesion.

2. Safety and Security: Achieved via central courtyards, controlled entry points, and pedestrian-friendly layouts.

3. Public Green Space: Incorporated through rooftop terraces and shared courtyards to promote social sustainability.

»

Mixed-Use Development: Integrated residential and commercial functions to enhance functionality and
accessibility.

Perceived/Actual Quality: Ensured through natural light, ventilation, and privacy in unit design.
Optimal Unit Sizes: Ranging from 12 to 41.6 square meters per person, balancing affordability and livability.
Unit Size Diversity: Provided a mix of unit sizes to accommodate diverse household needs.

Flexible Design: Allowed adaptability for future modifications, though less prevalent across cases.

© ®© N o v

Environmentally Efficient Design: Utilized passive systems like green roofs and solar orientation to reduce energy
and water consumption.

These design components are supported by prior academic research and studies, having been identified in the literature
review, and were found to be consistently realized in the successful case studies analyzed. Common design solutions
included economic simplicity, such as omitting dedicated parking, and sustainability features to lower costs,
demonstrating that affordability and sustainability can be balanced through strategic design.

Conclusion

This research identified an architectural pattern for sustainable affordable housing, grounded in nine components
validated through seven global case studies. All components were realized, though implementation methods varied,
with economic design dominating—featuring minimal ornamentation, sustainability features like climate-responsive
design, and semi-public green spaces to enhance social sustainability. Flexible design, however, was notably
underrepresented across cases, indicating a need for further studies across diverse contexts. Form followed function,
often using simple designs to reduce costs and construction time. These findings offer a practical framework for
architects and developers in housing-scarce contexts like Iran, bridging affordability and sustainability. This study
paves the way for further research in this field.

Keywords: Physical and Functional Characteristics, Sustainable Housing, Affordable Housing, Sustainable
Affordable Housing, Conceptual Framework.
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