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1. Introduction

Growing urban pressures have led to environmental degradation and the
disconnection of humans from nature. Biophilic urbanism serves as a vital
sustainability paradigm, particularly for hot-arid, climate-stressed regions. While
Yazd possesses a rich history of climate-responsive architecture, contemporary
development has often neglected this ecological intelligence. To address the gap
between fragmented theory and actionable policy, this study identifies the causal
structure of biophilic principles in hot-arid contexts. It develops a localized
interpretive structural model for Yazd, offering a robust, climate-adaptive
framework for sustainable urban planning in similarly vulnerable regions.

Research Question(s)

How can locally relevant indicators and causal structures of biophilic urbanism be
identified and translated into a context-specific framework to improve sustainability
and livability in hot-arid Yazd?

2. Literature Review

Biophilia describes an innate human emotional bond with nature (Fromm; Wilson;
Cabanek & Newman, 2016; Lee & Kim, 2021), a connection increasingly weakened
by modern urbanization (Kellert, 2016). Biophilic design aims to restore this link by
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integrating natural elements into the built environment to improve health, well-
being, and quality of life (Dobson et al., 2021; Tekin & Aktog, 2025; O’Sullivan et
al., 2023). Defined by organic and place-based dimensions (Kellert & Calabrese,
2015), these principles are essential for urban planning (Kellert & Wilson, 1993;
Beatley & Newman, 2013). They foster “biophilic cities” that provide economic and
environmental value (Haas & Olsson, 2016) while addressing urbanization
challenges, such as energy consumption and climate change (Stephenson et al.,
2010; Xue et al., 2019; Lefosse et al., 2025). In hot-arid contexts, strategies like
courtyards and green facades further enhance thermal comfort and carbon
performance (Uger et al., 2024; Waheeb et al., 2024; Chojnacka et al., 2024).
However, despite these benefits, biophilic implementation in Iran remains limited to
small-scale or theoretical research, hindered by a lack of stakeholder engagement
and integrated policy frameworks—a critical gap this study aims to address.

3. Methodology

Introduced by Warfield (1977), Interpretive Structural Modeling (ISM) translates
expert judgment into a hierarchical framework. By clarifying interdependencies and
influence levels, it effectively organizes complex systems into a structured model. In
this study, ISM is used to identify and analyze interactions among dimensions and
indicators affecting biophilic urban development in the hot—dry climate of Yazd.
Data were collected through a targeted survey of 15 experts selected based on
academic specialization in urban planning, architecture, conservation, or
environmental studies; at least five years of professional or research experience; and
familiarity with sustainability and biophilic concepts in Iranian hot—dry cities. The
ISM process involved three main steps: identifying biophilic urbanism indicators,
determining conceptual relationships among them, and mapping their interaction
network. The research progresses from literature review to the development of a
final structural model for biophilic urbanism in hot—dry contexts. Yazd, a prominent
example of climatic adaptation in Iran’s hot—dry region, was selected as the case
study due to its historically coherent environmental and architectural responses,
contrasted with its contemporary urban fabric, where climatic considerations have
diminished and no clear corrective model exists—highlighting the need for the
present investigation.

4. Results

The ISM analysis established a hierarchical structure for biophilic urbanism in Yazd
based on expert consensus (15 specialists). Indicators were coded as: A (Urban
fabric), B (Building design), C (Street design), D (Green/open spaces), E
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(Environmental placemaking), F (Land-use/services), G (Biophilic behavior), and H
(Biophilic governance).

The hierarchical partitioning (Table 1) and MICMAC analysis (Figure 1) reveal a
causal system where institutional and behavioral factors drive physical outcomes:

e Strategic Drivers (Level 4): Biophilic governance (H) and behavior (G) are the
primary catalysts.

e Intermediate Links (Levels 2-3): Placemaking (E), building design (B), and
street design (C) translate policy into form.

¢ Foundational Outcomes (Level 1): Urban fabric (A), green spaces (D), and land-
use (F) are the most dependent variables.

Table 1
Determining Relationships and Level Partitioning of Dimensions
Dimensions Reachability Set Antecedent Intersection Level
Set Set
A Urban Fabric 1 1,3,5,7,8 1 1
B Building Design 2,4 2,7,8 2 II
C Street Design 1,3,6 3,5,7,8 3 II
D Green/Open Spaces 4 2,478 4 I
E Environmental 1,3,5,6 5,7,8 5 111
Placemaking
F Land-use/services 6 3,5,6,7,8 6 1
G Biophilic Behavior 1,2,3,4,5,6,7,8 7,8 7,8 v
and Lifestyle
H  Biophilic Governance 1,2,3,4,5,6,7,8 7,8 7,8 v
Figure 1

Level Partitioning of Dimensions (The Final Model)

As shown in Figure 1, the model demonstrates that successful biophilic transition in
Yazd requires a top-down strategy: systemic reform in governance and behavior
must precede physical urban interventions to achieve climatic resilience.

5. Discussion

This research establishes a hierarchical framework for biophilic urbanism in hot-arid
regions, prioritizing governance and behavior as foundational for Yazd’s urban
policy. By mapping causal links between policy, design, and environmental
outcomes, this study provides a strategic roadmap for planners. Unlike global
literature that focuses on physical infrastructure, the ISM results reveal that
institutional and behavioral reforms are the primary drivers for Yazd. This structural
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model offers a systematic approach to enhancing climate resilience and energy
efficiency, serving as a replicable guide for other vulnerable regions aiming to
transition from fragmented to nature-inclusive planning.

[Land-usc/ scn’iccs} [GrccnfOpcn Spaccs} [ Urban Fabric ] TLevel I
'y A A

{Building Design} [ Street Design } Tevel 11

( Environmental
| ] Level III
L Placemaking

Biophili Level IV
Biophilic Behavior 1opattie eve
— Governance —

6. Conclusion
This study reveals a paradigm shift for biophilic urbanism in Yazd: prioritizing

institutional and socio-behavioral transformation over physical green infrastructure.
ISM results confirm that “Biophilic Governance” and “Behavior” are the primary
systemic drivers; physical interventions (e.g., land-use or urban fabric) are
dependent variables that succeed only when aligned with these foundations.
Consequently, sustainability in Yazd is primarily a governance challenge, requiring
institutional coherence and nature-aligned lifestyles to overcome local constraints—
such as fragmented authority and limited resources—thereby ensuring long-term
climatic resilience and environmental performance.

Keywords: Biophilic Urban Planning, Hot and dry Climate, Yazd, Interpretive
Structural Modeling
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