Manifestation of Art in Architecture and
Urban Engineering

Identifying and Applying the Potentials of Sustainable
Architecture for Designing the Commercial and Administrative
Center of Chabahar City with a Sustainable Architecture
Approach

1. Omid Sayyad Mollashahi©*: MA, Shahid Bahonar University, Kerman, Iran.

*Corresponding Author’s Email Address: omid118510@gmail.com

How to Cite: Sayyad Mollashahi, O. (2026). Identifying and Applying the Potentials of Sustainable Architecture for Designing the Commercial and
Administrative Center of Chabahar City with a Sustainable Architecture Approach. Manifestation of Art in Architecture and Urban Engineering, 4(2), 1-23.

Abstract:

This study aimed to identify and apply the potentials of sustainable architecture for designing the commercial and administrative center of
Chabahar City, with emphasis on climatic responsiveness, energy efficiency, resource management, and spatial quality. This applied study
was conducted using a descriptive-analytical mixed-method design. The study population consisted of architecture, urban planning, civil
engineering, environmental sustainability, and construction management specialists based in Tehran, from whom 124 participants were
selected through purposive sampling. Data collection tools included a documentary review form, a climatic and physical site analysis
checklist, a researcher-made sustainable architecture questionnaire, and semi-structured interviews with 18 experts. The content validity of
the instrument was confirmed by specialists, and questionnaire reliability was acceptable, with a Cronbach’s alpha coefficient of 0.89. Data
were analyzed using descriptive statistics, the Kolmogorov-Smirnov test, the Friedman test, Spearman correlation, and thematic analysis.
The Friedman test showed a significant difference among the dimensions of sustainable architecture. Climatic adaptation and passive
environmental responsiveness ranked first, with a mean rank of 5.85; the chi-square value was 142.37, with 6 degrees of freedom and a
significance level of 0.001. Energy efficiency ranked second with a mean rank of 5.32, followed by environmental sustainability and resource
management with a mean rank of 4.61. Spearman correlation results also indicated a strong and significant relationship between intense solar
radiation and solar-control strategies (r=0.68, p=0.001). High relative humidity was significantly associated with natural ventilation strategies
(r=0.64, p=0.001), cooling-load reduction with proper building orientation (r=0.61, p=0.001), and open and semi-open spaces with the design
of courtyards, arcades, and shaded terraces (r=0.59, p=0.001). The findings indicated that the sustainable design of Chabahar’s commercial
and administrative center should be based on climatic analysis, solar control, natural ventilation, semi-open spaces, water management,
humidity-resistant materials, and flexible functional organization. Sustainable architecture in this project should therefore be understood not
as an added feature, but as the main design logic connecting function, climate, energy, spatial quality, and urban identity.
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Extended Abstract

Sustainable architecture has become a fundamental design paradigm for contemporary commercial and administrative
buildings, especially in cities where rapid urban growth, climatic pressure, energy demand, and environmental vulnerability
intersect. In this context, sustainability is no longer limited to the use of green technologies or isolated energy-saving devices;
rather, it refers to an integrated design logic through which climate responsiveness, spatial quality, resource management,
cultural continuity, operational efficiency, and long-term adaptability are considered from the earliest stages of architectural
decision-making. Recent studies on sustainable architecture in emerging urban contexts emphasize the need for comprehensive
assessment models capable of linking environmental performance, social value, energy efficiency, urban vitality, and
architectural identity (1, 5, 7, 30). In public, commercial, and administrative buildings, this issue is particularly important
because such buildings typically have high energy consumption, extended operating hours, intensive user circulation, and
significant influence on the surrounding urban fabric. Research on public buildings, intelligent operation systems, energy
forecasting, and decision-support tools has shown that sustainable design requires coordination among passive strategies, digital
monitoring, energy performance, and building management systems (2-4, 27, 29). At the same time, studies on adaptive reuse,
urban regeneration, heritage conservation, and cultural continuity demonstrate that sustainable architecture must also preserve
or reinterpret local identity, collective memory, and the socio-cultural meaning of place (8-16, 18, 19, 28, 31-36). Moreover,
environmental resilience, biodiversity conservation, renewable energy, green infrastructure, transportation-oriented

development, and institutional implementation capacity are essential components of sustainable architectural and urban practice
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(6, 20-26). Based on this theoretical background, the present study aimed to identify and apply the potentials of sustainable
architecture for designing the commercial and administrative center of Chabahar City with a sustainable architecture approach.

Methods and Materials

This applied study was conducted using a descriptive-analytical mixed-method design. The research process combined
documentary review, climatic and physical site analysis, expert survey, and semi-structured interviews in order to translate the
theoretical principles of sustainable architecture into practical design strategies for the proposed commercial and administrative
center of Chabahar City. The participants consisted of 124 specialists selected from Tehran through purposive sampling. They
included architects, urban planners, civil engineers, environmental and building sustainability experts, and construction
management specialists. The inclusion criteria were having at least a master’s degree in a related field, a minimum of five years
of professional or academic experience, familiarity with sustainable design principles, and willingness to participate in the
study. Among the participants, 18 experts with deeper experience in sustainable design, large-scale urban projects, and climatic
design also took part in semi-structured interviews.

Data were collected using several complementary tools. First, a documentary review form was used to extract the main
indicators of sustainable architecture, including climatic orientation, natural lighting, solar control, natural ventilation, energy
efficiency, renewable energy, water management, low-impact materials, spatial flexibility, public space quality, accessibility,
and thermal comfort. Second, a climatic and physical site analysis checklist was developed to examine the environmental
characteristics of Chabahar, including solar exposure, prevailing wind, humidity, temperature, shading conditions, visual
qualities, pedestrian and vehicular access, the potential for open and semi-open spaces, and the use of native vegetation. Third,
a researcher-made questionnaire was designed to assess the importance and applicability of sustainable architecture indicators
in the proposed project. The questionnaire was organized around climatic sustainability, energy efficiency, environmental
sustainability, spatial quality, functional flexibility, physical organization, economic sustainability, and maintenance feasibility.
Responses were measured on a five-point Likert scale. Content validity was confirmed by ten experts, and a pilot test with 30
specialists produced a Cronbach’s alpha coefficient of 0.89, indicating acceptable reliability. Finally, semi-structured
interviews were used to gain deeper insights into the translation of sustainability indicators into architectural design decisions.
Quantitative data were analyzed using descriptive statistics, weighted means, the Kolmogorov-Smirnov test, Spearman
correlation, and the Friedman test. Qualitative data were analyzed through thematic analysis.

Findings

The demographic results showed that of the 124 participants, 70 were male and 54 were female. The mean age of the
participants was 38.74 years, with a standard deviation of 7.86. In terms of education, 81 participants held a master’s degree
and 43 held a doctoral degree. Regarding professional specialization, 52 participants were architects, 28 were urban planners,
21 were civil engineers, 13 were environmental and building sustainability experts, and 10 were construction management
specialists. The mean professional experience of the participants was 11.28 years, with a standard deviation of 5.64, indicating
that the responses were provided by experts with sufficient professional background.

The descriptive findings showed that all dimensions of sustainable architecture received above-average scores. Climatic
adaptation and passive environmental responsiveness had the highest mean score of 4.61 with a standard deviation of 0.38,
making it the most important dimension in the design of the proposed commercial and administrative center. Energy efficiency
and the use of renewable energy ranked second with a mean of 4.48 and a standard deviation of 0.44. Environmental
sustainability and resource management ranked third with a mean of 4.32 and a standard deviation of 0.47. Spatial quality,

comfort, and user experience had a mean of 4.21, while physical organization, building form, and connection with the urban
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fabric had a mean of 4.06. Functional flexibility and operational efficiency received a mean of 3.89, and economic
sustainability, maintenance, and implementation feasibility received the lowest but still high mean score of 3.71. These results
indicated that the sustainable design of the Chabahar commercial and administrative center must be based on a
multidimensional framework, while climatic and energy-related dimensions should guide the primary design decisions.

The Friedman test confirmed a statistically significant difference among the ranks of sustainable architecture dimensions.
The chi-square value was 142.37, with 6 degrees of freedom and a significance level of 0.001. Climatic adaptation and passive
environmental responsiveness had the highest mean rank of 5.85, followed by energy efficiency and renewable energy with a
mean rank of 5.32, and environmental sustainability and resource management with a mean rank of 4.61. Spatial quality and
user comfort ranked fourth with a mean rank of 4.18, followed by physical organization and urban connection with a mean
rank of 3.63. Functional flexibility ranked sixth with a mean rank of 2.78, and economic sustainability and maintenance ranked
seventh with a mean rank of 1.63. These findings showed that the participants did not assign equal importance to all dimensions;
rather, they considered climatic responsiveness, energy performance, and resource management to be the primary drivers of
sustainable design in Chabahar.

Correlation analysis revealed meaningful relationships between climatic and environmental characteristics of the site and
the proposed sustainable design strategies. The strongest relationship was found between intense solar radiation and the use of
shading devices, second skins, and solar-control envelopes, with a Spearman correlation coefficient of 0.68 and a significance
level of 0.001. High relative humidity and the need for airflow were strongly associated with natural ventilation, volumetric
permeability, and wind corridors, with a correlation coefficient of 0.64. The need to reduce cooling load was significantly
related to appropriate orientation and minimizing western solar exposure, with a coefficient of 0.61. The potential for open and
semi-open spaces was associated with courtyards, iwans, arcades, shaded terraces, and intermediate spaces, with a coefficient
of 0.59. Water limitation and resource management were associated with rainwater harvesting, greywater recycling, and low-
consumption irrigation, with a coefficient of 0.53. The findings also showed moderate but meaningful relationships between
reducing the heat island effect and using green roofs, native vegetation, and reflective materials, as well as between urban
connectivity and pedestrian access, public spaces, and legible entrances.

The qualitative findings extracted from expert interviews confirmed and deepened the quantitative results. The most
frequently mentioned theme was climatic responsiveness, which appeared in all 18 interviews. Experts emphasized solar
control, orientation, shading, natural ventilation, and reduction of thermal load as the core principles of design. Intermediate
and semi-open spaces were mentioned in 16 interviews, indicating the importance of courtyards, arcades, terraces, shaded pause
spaces, and transitional areas between indoor and outdoor environments. Energy reduction was mentioned in 15 interviews,
while climate-compatible materials and construction technologies were mentioned in 14 interviews. Water management and
native vegetation appeared in 13 interviews, urban integration in 12 interviews, functional flexibility in 11 interviews, and local
identity in 10 interviews. The final design strategies identified by the study included proper orientation, permeable massing, a
responsive building envelope, shaded semi-open spaces, controlled natural lighting, renewable energy use, water-sensitive
landscaping, humidity-resistant materials, separated functional circulation, and future-oriented flexible planning.

Discussion and Conclusion

The findings of this study indicate that the sustainable design of the commercial and administrative center of Chabahar City
should begin with climatic understanding rather than with formal or technological assumptions. The high priority given to
climatic adaptation demonstrates that in a hot and humid coastal context, passive environmental strategies are not optional

additions but fundamental design requirements. Orientation, shading, ventilation, envelope design, material selection, and
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open-space organization must be integrated from the earliest stages of design. The results also show that energy efficiency
should not be treated as a separate technical layer; instead, it should emerge from the coordination of form, envelope, natural
light, airflow, renewable energy, and operational management.

The study further demonstrates that sustainable architecture in Chabahar must be understood as an integrated system.
Climatic responsiveness, energy performance, environmental resource management, spatial comfort, urban connectivity,
functional flexibility, and economic feasibility are interdependent. A design that reduces solar heat gain but neglects public
space quality, or a building that uses renewable energy but fails to respond to local humidity and airflow, cannot be considered
fully sustainable. The findings therefore support a holistic approach in which architectural form, environmental systems, user
comfort, and urban meaning are designed together.

In conclusion, the most important potentials of sustainable architecture for the proposed commercial and administrative
center of Chabahar are the city’s climatic conditions, prevailing wind, solar exposure, potential for shaded semi-open spaces,
capacity for native vegetation, opportunity for water-sensitive design, and possibility of creating a building that is both
functionally efficient and contextually meaningful. The study concludes that a sustainable commercial and administrative
center in Chabahar should be designed as a climate-responsive, energy-efficient, resource-conscious, flexible, and socially
active urban complex. Such a design can reduce environmental impacts, improve thermal and visual comfort, strengthen the
relationship between the building and the city, and provide a practical model for sustainable architectural development in hot

and humid coastal regions.
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