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With the rapid growth of urbanization, biophilic urban planning has emerged as a strategic
approach to strengthen the human-—nature connection, potentially enhancing ecological
diversity and urban livability. In this context, the present study aims to conduct a structural
analysis of biophilic urban planning in relation to the livability of the Shiraz metropolis using
a meta-analytical approach. The research is applied in purpose and descriptive—analytical in
nature, integrating bibliometric and Delphi-based methods. In the first phase, a systematic
analysis was performed on 175 articles retrieved from the Scopus database, which were
analyzed using Bibliometrix and VOSviewer software. In the second phase, sixteen key
indicators were assessed using the MICMAC technique, and future scenarios were developed
with ScenarioWizard. The statistical population consisted of urban planning experts, from
which a purposive sample of 70 individuals was selected. Results of the bibliometric analysis
of articles published between 2015 and 2025 indicate a significant growth in research on
biophilic urban planning and urban livability, with a primary focus on green infrastructure,
sustainable development, climate resilience, urban governance, and nature-based solutions for
improving urban quality of life. Structural analysis revealed that indicators related to
sustainable infrastructure planning and nature-based urban governance had the highest
influence, while the development of urban ecosystem management exhibited the highest
dependency. Scenario development showed that the optimistic scenario, involving the full
activation of driving factors, leads to high livability, whereas the moderate and pessimistic
scenarios correspond to relative improvement and severe decline in livability, respectively.
Therefore, by strengthening biophilic urban planning and emphasizing infrastructure, nature-
based governance, and ecosystem management indicators, the livability of Shiraz metropolis
can be effectively enhanced in the future.
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Extended Abstract

Introduction

With the rapid pace of urbanization worldwide,
particularly ~ in  developing  countries,
unprecedented pressure has been placed on
natural resources, urban infrastructure, and the
quality of life. It is projected that by 2050,
approximately 70% of the world's population
will reside in cities—a growth that, without
careful planning, can lead to environmental
degradation, increased pollution, loss of
biodiversity, and ultimately, a decline in
livability. In this context, the biophilic city
approach has emerged as a nature-based
solution that integrates elements such as natural
light and ventilation, green spaces, water
features, and outdoor views to enhance the
physical and mental well-being of residents,
foster social interaction, and improve overall
urban quality of life. Research has shown that
these strategies are effective in reducing stress,
moderating urban climate, and strengthening
citizens' sense of belonging; however, their
practical application in many cities has yet to
reach maturity. Shiraz metropolis faces
significant challenges, including uncontrolled
expansion, declining green spaces, high density,
a hot climate, temperature inversion, and
population  overload beyond  carrying
capacity—all of which threaten its livability.
Therefore, the present study employs a meta-
analysis approach combined with a systematic
review to examine the capacities and limitations
of biophilic planning in Shiraz. Through
structural analysis, it develops possible
scenarios for enhancing the livability of this city
by 2036. The central question is how biophilic
design and the integration of natural elements
into the urban fabric can improve livability
indicators, and which key drivers play a critical
role in this process—factors  whose
identification and analysis can pave the way
toward a more sustainable and human-centered
city.

Methodology

This applied, descriptive—analytical study
utilizes a meta-analytical approach, combining
systematic review, structural analysis, and
scenario development. In the systematic review
phase, data were collected using the PRISMA

protocol and the Scopus database. Out of 600
initial articles, 175 studies were selected after
applying temporal limits, multi-stage thematic
and content screening, and excluding irrelevant,
inaccessible, and non-English publications.
Data visualization was conducted using
Bibliometric and VVOSviewer software. For the
structural analysis, 110 keywords related to
biophilic urban planning and livability were
initially extracted and subsequently validated by
70 experts, including university professors,
municipal managers, environmental specialists,
policymakers, and landscape designers. Sixteen
key indicators were finalized. Data were
collected through semi-structured
questionnaires based on a cross-impact matrix
using a 0-3 scale with “P” options and analyzed
using MICMAC software. Final development
scenarios were prepared using Scenario Wizard.

Results and discussion

Analysis of the literature on biophilic cities and
urban livability between 2015 and 2025
demonstrates a consistent increase in scholarly
attention. Publications rose from 2 articles in
2015 to 47 in 2025, with a notable surge to 30
articles in 2021. Geographically, the United
States, Australia, and the Netherlands
contributed the largest share, while developing
countries were less represented. Environmental
sciences accounted for 34% of publications,
followed by social sciences, energy, computer
science, and life sciences, reflecting the
interdisciplinary nature of this research.
Frequently cited keywords included green
infrastructure, sustainability, urban planning,
ecosystem services, and climate change. Co-
occurrence network analysis identified five
conceptual clusters: green infrastructure and
quality of life, human-centered development,
climate resilience and water management, urban
planning and sustainability, and nature-based
governance. Structural analysis highlighted that
among the 16 key indicators, “sustainability of
urban infrastructure planning” and ‘“nature-
based governance” had the highest influence,
while  “urban  ecosystem  management
development” exhibited  the  greatest
dependency. These results underscore the
importance of understanding the dynamics
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among infrastructural, ecological, and
governance elements to enhance biophilic urban
planning and urban livability.

Conclusion

In recent years, biophilic city planning has
emerged as a novel and impactful approach to
enhancing urban livability, securing its position
as a central theme in urban studies through a
significant growth in research. The upward
trend in publications, from 2 articles in 2015 to
47 in 2025, underscores the increasing
importance of integrating nature into built
environments. This growth is largely driven by
climate change, mounting environmental
pressures, and the need to improve urban quality
of life, with countries like the United States,
Australia, and the Netherlands leading
knowledge production in this domain. The
interdisciplinary nature of the research,
focusing on environmental sciences, social
sciences, and energy, indicates that biophilic
planning extends beyond a purely design-
oriented approach, requiring the integration of
natural, social, and technological dimensions.
Keyword analyses reveal that concepts such as
green infrastructure, sustainability, green
spaces, and ecosystem services form the core of
these studies, further organized into five main
clusters representing different aspects of
sustainable urban development. Environmental
justice, universal access to nature, and the
quality of public spaces have also emerged as
key components, highlighting biophilic
planning's concern for the equitable distribution
of ecosystem services and the enhancement of
quality of life for all urban groups. Structural

analysis in the metropolis of Shiraz confirmed
that infrastructure-oriented and nature-based
governance indicators have the highest
influence, playing a strategic role in steering the
system. Three future scenarios—optimistic,
moderate, and pessimistic—were developed,
indicating that large-scale investment and
integrated management could elevate Shiraz's
livability to a desirable level, while weak
implementation would lead to environmental
degradation and  public  dissatisfaction.
Ultimately, the success of biophilic planning
depends on the coordination of environmental,
infrastructural, and governance components,
with integrated management and citizen
participation identified as key success factors.
Despite limitations such as data scarcity,
insufficient investment, and limited executive
capacity, this approach holds considerable
potential for enhancing resilience, spatial
justice, and urban quality of life. Future
research, through data-driven tools and the
strengthening of participatory governance, can
further contribute to improving urban livability
and sustainability.
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