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Abstract

The recent introduction and institutionalization of contemporary architecture in Mashhad have raised concerns
about the potential misalignment between the city's residential architecture and the principles of biophilic design.
The objective of current paper was to evaluate and rank the status of biophilic design principles integrated in the
residential architecture of Mashhad. A questionnaire was developed to assess and rank the status of biophilic
principles and criteria in the architecture of Mashhad, which was validated for reliability and validity. A sample
of 105 experts familiar with biophilic concepts was selected using purposive sampling. The ranking of biophilic
criteria was performed using the TOPSIS method and Excel software. The results of the study showed that the
criteria for some elements such as indoor plants, outdoor green spaces, and natural light have been relatively well
integrated into the architectural design of Mashhad homes. However, the use of water features and natural materials
has been less considered. Additionally, criteria related to improving the health and well-being of residents, such
as stress reduction, increased concentration, and mood enhancement, were ranked lower. To improve the critical
situation, increased use of natural materials, plants, and green spaces, optimization of natural light sources, and
the combination of water elements were suggested. Furthermore, emphasis on education, promotion, and
facilitation of sustainable construction practices can contribute to the enhancement of biophilic design in this city.
Implementing these measures can lead to the creation of healthier and higher-quality residential environments in
Mashhad, and improve the well-being and health of the residents

Keywords: Residential Architecture, Biophilic Design, Comfort, TOPSIS, Mashhad

Citation: Moghimi Shahri, E., & Vafamehr, M.. (2024). Evaluating and Ranking Biophilic Design Principles in the
Residential Architecture of Mashhad, Journal of Sustainable Architecture and Environment, 2 (5), 79-92.

* Corresponding author: Elham Moghimi Shahri, Email: elhammogimi@yahoo.com, Tel: +989370332513



Sustainable Architecture and Environment

Vol 2, No 5, Spring 2024

Extended Abstract

Introduction

Studies emphasize the importance of biophilic
design in creating a safe connection with nature,
especially during the stressful times of the
COVID-19 pandemic, and in reducing the
prevalent stress and anxiety (Aminian and
Mahmudi Zarandi, 2024). By combining
elements of vegetation, natural light, water, and
natural  materials, biophilic  residential
architecture creates those spaces that strengthen
the sense of connection to nature and improve
the physical and mental well-being, comfort,
and tranquility of the occupants (Prawata, 2024,
Meredian, 2023).

Mashhad, due to its rich cultural heritage and
distinct architectural style, follows the global
principles and values of architecture, and the
integration of biophilic design principles in the
residential architecture of this city is of
particular importance. The recent introduction
of contemporary architecture in Mashhad has
raised concerns about the potential lack of
alignment between the city's residential
architecture and biophilic design principles.
Key challenges of current paper include the
need to bridge the gap between traditional and
contemporary  architectural approaches in
Mashhad, a comprehensive assessment of the
current state of biophilic design integration in
Mashhad's  residential  architecture, and
informing the future sustainable residential
development by providing insights to architects,
urban planners, and environmental design
specialists. Overcoming the growing disconnect
between people and the natural world,
especially in the context of increasing
urbanization, and adapting biophilic design
principles to the local climate, -cultural
preferences, and natural resources available in
Mashhad, are the main issues in this respect.
The findings of this study can serve as a
valuable guide for similar urban fabrics,
enabling them to make more informed decisions
and create healthier and more livable residential
environments. The primary objective of this
research is to identify and rank the status of the
integration of biophilic design principles in the
existing residential architecture of Mashhad.
The main research questions are:

1. To what extent have biophilic design
elements been incorporated into the residential
architecture of Mashhad's houses?

2. What impact do biophilic design elements
have on the well-being of Mashhad's residents?
3. How can the implementation of biophilic
design principles in Mashhad's residential
architecture be improved?

Methodology

After reviewing the relevant literature, 42
criteria and 15 principles of biophilic design in
residential architecture in Mashhad were
identified and listed. A questionnaire containing
these principles, criteria, and their descriptions
was prepared. The statistical population
consisted of 105 individuals involved with the
principles of biophilic design, and the entry
criterion to sample of current research was
experience and expertise in the field of biophilic
architecture. Due to the lack of a precise
estimate about total number of individuals
familiar with biophilic principles in Mashhad's
residential architecture, a purposive snowball
sampling method was utilized. The respondents
were asked to evaluate the level of integration
of biophilic design principles and criteria in
Mashhad's residential architecture, with scores
ranging from 1 (very low) to 5 (very high). The
Cronbach's alpha coefficient was calculated as
0.825, confirming the reliability of the
guestionnaire. Ultimately, nine principles were
selected for the research model (shown in
Figure 1) based on the average of the 15
principles. This study employed a quantitative
approach using a survey and the Shannon
entropy method to calculate the weight of each
perspective, as well as the Technique for Order
Preference by Similarity to Ideal Solution
(TOPSIS) technique to rank the criteria using
calculations in the Excel software environment.

Results and discussion

The weights obtained for the 105 participant
perspectives in the current research (Table 3)
and the ranking of the status of incorporating 32
biophilic design criteria based on the TOPSIS
and the evaluation of alternatives based on their
relative closeness to the ideal solution were
performed (Table 4).

Based on the findings in response to the first
research question:

- According to the majority of the study
participants, indoor plants (rank 11), outdoor
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green spaces (rank 7), and natural light (rank 4)
have been relatively well-integrated into the
residential architecture of Mashhad.

- However, the biophilic design principles
related to water features (rank 16) and natural
materials (rank 28) out of the 32 components
studied, have been incorporated to a low or very
low degree in the residential architecture of
Mashhad homes.

- Indoor plants, outdoor green spaces, and
natural light have been relatively well-
integrated into the residential architecture of
Mashhad. Based on the respondents' rankings,
the use of natural materials and water features
in architectural design have been considered to
a lesser extent.

In response to the second research question:

- Factors such as stress reduction (rank 20),
increased focus (rank 15), mood (rank 23), and
overall health and quality of life (rank 21) seem
to have room for improvement in terms of
integrating these elements to enhance the
quality of life for the city's residents.

- The lower the TOPSIS ranking (higher level),
the more optimal the status of that biophilic
design criterion or principle in the residential
architecture of Mashhad.

In response to the third research question:

- Various aspects of biophilic design in
residential architecture in Mashhad exist, and
there is significant room for improvement.

- This ranking shows both the potential
strengths and weaknesses in the integration of
biophilic design principles. For example, while
elements such as natural light and visual
connection to nature have been relatively well-
integrated, impacts such as stress reduction,
increased focus, and overall well-being have
received lower rankings, indicating areas that
require more attention.

To bridge the gap between the current and
optimal implementation of biophilic design in
Mashhad's  residential  architecture, the
recommended solution is to emphasize the use
of natural materials, indoor plants, and outdoor
green spaces, which can significantly increase
the overall connection to nature and enhance
well-being. Optimizing the use of natural light
resources and more effective integration of
water elements in the architecture can further
improve the living environment.

Conclusion

In conclusion, the results highlight the
importance of developing and implementing
certain criteria, such as the necessities of water
and plants, natural light, and connection to
nature. These criteria should be prioritized as
the most important factors in the design of
sustainable homes in Mashhad. The status of
criteria such as natural sounds, emotional
responses, and natural ventilation has been
described as lower and then they are served
more critical. Therefore, it is concluded that
these environmental and psychological aspects
have received less attention in the design of
Mashhad's homes. Architectural designers
should pay more attention to these aspects in the
future to create healthier and higher-quality
residential environments.
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