
292

Int. J. Urban Manage. Energy Sustainability, 6(1): 292-312, 2025

International Journal of Urban Management and 
Energy Sustainability (IJUMES)

Homepage: http://www.ijumes.com

In the post Anthropocene era, escalating environmental crises and climate induced 
disruptions have fundamentally challenged anthropocentric paradigms in architectural 
design, revealing their inability to respond effectively to complex ecological conditions. 
Although contemporary architectural discourse increasingly emphasizes sustainability, 
ecological responsibility, and human nature coexistence, a significant research gap remains 
in translating these theoretical perspectives into operational, measurable, and design-
oriented frameworks. This study aims to develop and validate an indicator-based model that 
explains human environment interaction and evaluates its impact on architectural design 
performance within the post Anthropocene context. The research addresses the question of 
how cognitive, ecological, technological, and cultural factors can be systematically integrated 
into architectural design processes to enhance environmental responsiveness. A mixed-
method research approach was employed, combining qualitative theoretical analysis with 
a quantitative Fuzzy Delphi method. Through four iterative Delphi rounds, expert opinions 
were collected, evaluated, and refined to achieve consensus on the most influential indicators. 
The analytical focus was placed on architectural design processes and their interaction with 
environmental systems. The findings identify human environment coexistence, natural 
processes in spatial formation, ecosystem compliance, ecological education, nature inspired 
design, building flexibility, adaptation to environmental change, and the implementation of 
green architecture standards as the most significant factors influencing design performance. 
The validated model provides a structured and evidence based framework that bridges the 
gap between philosophical discourse and practical architectural application. This research 
contributes to the advancement of resilient, sustainable, and ethically grounded architectural 
practices and offers a decision support tool for architects, urban designers, and policymakers 
addressing environmental challenges in the post Anthropocene era.
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INTRODUCTION
In recent decades, the concept of architecture 
has undergone profound transformations in 
response to environmental crises and funda-
mental shifts in the understanding of humanity 
itself. These transformations are situated within 
a constellation of phenomena commonly de-
scribed as the post Anthropocene era, a period 
in which the role and position of the human 
within the world are critically reassessed 
(Barke, 2018). Contrary to the traditional view 
that regarded humans as the central drivers 
of development and industrial progress, the 
post-Anthropocene perspective emphasizes 
that humanity is no longer a dominant agent 
within global and ecological systems, but rather 
a component of a complex and interdependent 
network (Cross, 2021). This paradigmatic shift 
has exerted significant influence on the fields of 
architecture and urban planning, necessitating a 
fundamental redefinition of the relationship be-
tween humans and their surrounding environ-
ment (Farrelly, 2007). In this context, emerging 
paradigms within architectural philosophy and 
related disciplines seek to offer critical, multidi-
mensional, and sustainability-oriented respons-
es. These paradigms underscore the necessity of 
strengthening the relationship between design 
and the natural environment, while also inte-
grating ethical and philosophical considerations 
into design processes (Hayward & Samuels, 
2018). At the global scale, contemporary society 
is increasingly characterized by the conditions of 
the post Anthropocene era, an era in which the 
human role in shaping and transforming ecolog-
ical systems has been fundamentally reconfig-
ured. The concept of the Anthropocene, which 
foregrounded human activity as the primary 
force shaping the environment, now requires 
critical reconsideration in light of challenges 
such as climate change, biodiversity loss, and 
escalating environmental crises (Kropf, 1998). 
These transformations have had direct implica-
tions for architecture, as conventional models 
of construction, development, and urban form 

have proven inadequate and unsustainable. De-
sign approaches that once focused exclusively 
on human centered needs must now give way 
to perspectives that acknowledge, interpret, and 
reinforce the reciprocal relationship between 
humans and the environment, striving to rees-
tablish a meaningful and balanced coexistence. 
Specifically, the examination of emerging archi-
tectural paradigms reveals how concepts such 
as anthropocentrism, sustainability, and envi-
ronmental collaboration are shaping new the-
oretical and practical frameworks that seek to 
transform the conceptual and operational foun-
dations of architecture. This evolving discourse 
demands rigorous and critical analysis in order 
to clarify both the distinctions and continuities 
among these paradigms (Leupen et al., 1997). 

The Anthropocene is a theoretical construct 
that redefines the position of humanity within 
environmental and ecological frameworks, 
emphasizing trans-scalar processes such as co-
existence, inter-material networks, and the non 
linear interactions between humans and both 
natural and artificial systems. 

The boundaries of this concept are primarily 
articulated in opposition to traditional anthropo-
centric perspectives: the Anthropocene seeks to 
reposition humanity not as a dominant external 
force, but as an internal agent within a complex 
chain that is continuously subject to reciprocal 
influence and interaction with other actants in-
cluding the environment, non-human entities, 
technology, and socio cultural contexts (Hanson, 
2020). From this standpoint, the key distinction 
between the Anthropocene and green or sus-
tainable architecture lies in the former’s empha-
sis on redefining epistemological frameworks 
and the narrative logic of design, rather than fo-
cusing solely on operational or technical criteria 
such as resource reduction or energy efficiency, 
although such criteria may serve as practical 
manifestations of their theoretical orientation. 
By contrast, green architecture is primarily con-
cerned with the use of environmentally friendly 
resources, the mitigation of ecological impacts 
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in the built environment, and the enhancement 
of ecological performance at the project level. 
Sustainable architecture, adopting a systemic 
approach, aims to establish a long-term balance 
among the triads of economy, environment, and 
society. However, both approaches often remain 
implicitly anchored to preexisting ideological 
or philosophical assumptions regarding the 
human subject, without critically interrogating 
its positionality within broader ecological and 
technological systems. In this respect, the prin-
cipal distinction among these three concepts 
becomes evident at the level of analytical depth 
and architectural intent. The Anthropocene 
functions as a theoretical framework that seeks 
to transform the narrative of humanity’s place 
in the world and to reconceptualize relation-
ships between humans, the environment, and 
technology. In contrast, green and sustainable 
architecture primarily address pragmatic de-
sign strategies and decision-making processes 
oriented toward environmental performance 
and functional sustainability, directly engaging 
with assessments of efficiency, durability, and 
ecological impact. Nevertheless, the integration 
of all three paradigms holds the potential to 
generate architectural practices that are simul-
taneously robust in philosophical-historical 
terms and viable in functional and operational 
execution. Alongside these theoretical shifts, 
existing studies indicate that the practical and 
executive dimensions of architectural and urban 
projects have remained insufficiently responsive 
to philosophical concepts and emerging para-
digms. This gap represents a significant rupture 
in the application of such paradigms within 
professional practice and calls for research that 
operationalizes these theoretical frameworks 
within architectural processes (Moudon, 1994). 
Moreover, the lack of sustained and focused 
studies examining the impact of these emerging 
paradigms on architectural form, spatial organi-
zation, and design processes constitutes one of 
the central challenges that the present research 
seeks to address. Investigating how contempo-

rary philosophies can contribute to the devel-
opment of sustainable and human-centered 
cities is therefore of critical importance (Salama, 
2008). Furthermore, analyzing these paradigms 
within their temporal and cultural contexts 
constitutes an additional step toward a deeper 
understanding of transformed relationships and 
processes. Monitoring global trends and exam-
ining successful precedents can provide effective 
guidance for the development of both theoreti-
cal and practical approaches (Schön, 1988). To 
date, however, much of the existing research in 
this field has concentrated primarily on critical 
or theoretical dimensions, resulting in a notable 
deficiency in applied and implementable analy-
ses aimed at advancing sustainable and human 
centered urban projects. Undoubtedly, this gap 
implies the neglect of practical opportunities 
capable of exerting a meaningful influence on 
the future of cities and ecosystems (Strappa, 
2023). 

Accordingly, the present study focuses on 
the discontinuity between theoretical ad-
vancements in philosophical paradigms and 
their application within architectural practice. 
The primary objective is to identify strategies 
through which these paradigms can be effec-
tively and pragmatically integrated into design 
processes, thereby enhancing the resilience, 
coherence, and sustainability of urban spaces. 
Overall, this issue necessitates not only a critical 
understanding of philosophical and theoret-
ical concepts but also a strategic and practice 
oriented approach to architectural design and 
urban planning, as the future of cities depends 
upon the proper comprehension and utilization 
of these emerging paradigms. In addition, the 
growing intensity of environmental challeng-
es, ecological crises, and climate change has 
further amplified the necessity of rethinking 
architectural concepts and approaches. This 
context directs the present research toward an 
in depth examination and critical evaluation of 
philosophical paradigms related to humanity, 
the environment, and architecture. The central 
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research question thus emerges as follows: how 
can contemporary paradigms in architectural 
philosophy be redefined and operationalized 
in ways that not only mitigate environmental 
crises but also regulate the human environment 
relationship within a livable, sustainable, and 
ethically grounded framework?. Consequently, 
one of the principal challenges lies in examin-
ing and analyzing these emerging paradigms 
through interdisciplinary approaches, enabling 
a transition beyond purely theoretical frame-
works toward the development of tangible and 
implementable solutions in architectural design 
and urbanism (Holton, 1987). 

Accordingly, there is a pressing need for 
a comprehensive and focused study on the 
translation of these concepts into architectural 
projects, policies, and design processes. Ulti-
mately, the aim of this research is not only to 
achieve a profound analytical understanding of 
contemporary paradigms in architectural phi-
losophy, but also to derive practical guidelines 
for architects and urban planners, fostering a 
more integrated understanding of the human 
environment relationship in the post-Anthro-
pocene era. Such an approach may contribute to 
the formulation of new policies and innovative 
strategies in architectural and urban design. 
Within this context, the central research ques-
tion of this study is: what role do cognitive, 
cultural, and value-based factors play in shap-
ing and strengthening human environment 
relationships in the process of designing and 
constructing architectural spaces in the post 
Anthopene era? This question directly address-
es the gap between the theoretical foundations 
and the practical application of contemporary 
paradigms, seeking to clarify the actual position 
and function of these factors within architec-
tural design processes. Based on this inquiry, 
the primary objective of the research is to elu-
cidate the ways in which cognitive, cultural, and 
experiential factors influence the development 
of human environment relationships, and to 
propose a conceptual framework for integrating 

these approaches into both architectural theory 
and design practice. Such a framework aims to 
reinforce the linkage between philosophical 
perspectives and the practical imperatives of 
contemporary architecture, ultimately contrib-
uting to the production of robust and applicable 
knowledge for addressing the challenges of the 
post Anthropocene era.

MATERIALS AND METHODS 
The Concept of the Post Anthropocene Era and 
Architecture
The concept of the post-Anthropocene refers 
to a period following the Anthropocene and 
signifies a fundamental shift in humanity’s 
perception of its position and impact on the 
Earth. Historically, humans were predominantly 
viewed as agents of control and exploitation 
over nature; however, with the intensification 
of environmental crises, this role has undergone 
critical reconsideration (Crutzen, 2002). Crutzen 
was among the first to introduce the notion of 
the end of the Anthropocene, emphasizing that 
human activities have profoundly altered Earth’s 
systems and trajectories. This paradigmatic shift 
has influenced not only geography and climate 
science but also philosophy, policymaking, and 
design disciplines (Malm & Hornborg, 2014). 

The post-Anthropocene era provides new 
intellectual frameworks for rethinking human-
ity’s role within natural systems. Contemporary 
architectural approaches have emerged within 
this conceptual milieu, redefining humans as 
active participants in sustainable design pro-
cesses that operate in cooperation with nature 
rather than in dominance over it (Steffen et al., 
2017). Accordingly, architectural practices have 
expanded beyond a sole focus on form to incor-
porate ecological and technological dimensions, 
exemplified by green architecture, ecological 
architecture, and smart cities. These approach-
es serve as living models demonstrating that 
architecture in the post-Anthropocene must be 
conceived and implemented in ways that foster 



Int. J. Urban Manage. Energy Sustainability, 6(1): 292-312, 2025

296

balance and coexistence with natural systems. 
Within this framework, the concept of sustain-
ability assumes a central role, moving beyond 
conventional approaches that merely empha-
size resource reduction. 

Modern and postmodern architectural par-
adigms increasingly seek to integrate advanced 
technologies such as renewable energy systems, 
recycling infrastructures, and living buildings, 
wherein biological systems and technological 
innovations converge to produce sustainable 
and efficient environments (Kieran & Timber-
lake, 2012). Such transformations necessitate 
not only novel design methodologies but also 
cultural shifts and supportive policy frame-
works, as ecological instability directly affects 
the future of urban development and operation-
al practices (Clark et al., 2019). Several theorists 
emphasize the notion of a shift in meaning, ar-
guing that humanity’s role must be reconceptu-
alized to promote an interactive and coexistent 
understanding of nature. Taksin (2015) asserts 
that nature should no longer be perceived as 
an inexhaustible resource for exploitation, but 
rather as a dynamic ecosystem continuously 
interacting with human activities. Consequent-
ly, architectural design must be grounded in a 
deeper understanding of these systems and 
their reciprocal influences. While past architec-
tural practices were largely based on anthropo-
centric assumptions, contemporary approaches 
demand a more nuanced comprehension of 
the interrelationships between humans and 
nature. In this context, emerging architectural 
strategies emphasize greater participation in 
the design process. Architectural projects that 
actively collaborate with natural ecosystems 
prioritize issues of balance and conservation of 
natural resources (Manschot et al., 2020). Con-
currently, emerging technologies such as the In-
ternet of Things, artificial intelligence, and green 
building systems play a critical role in enabling 
these approaches, as their capacity for data col-
lection and analysis facilitates environmentally 
responsive and evidence-based design solutions 

(Hawkins, 2016). Beyond technology, cultural 
and social approaches are equally influential in 
shaping post-Anthropocene perspectives. Public 
awareness initiatives, educational programs, 
supportive policy mechanisms, and interna-
tional collaboration constitute essential tools 
for advancing post-Anthropocene architectural 
practices. Ultimately, the goal is for architecture 
in this era to cease functioning as a symbol of 
domination and control, and instead become an 
expression of coexistence and equilibrium, one 
that preserves and promotes ecological and cul-
tural values (Hickman, 2017). In conclusion, the 
post-Anthropocene concept has exerted a pro-
found influence not only on philosophy and the 
sciences, but also on architecture and the fine 
arts, leading to fundamental transformations in 
both design theory and practice. This era pres-
ents a critical opportunity to reassess bio-cen-
tric principles and to develop projects in which 
technology and culture are harmoniously inte-
grated to achieve sustainability and coexistence. 
Future-oriented research in architecture must 
therefore be grounded in these assumptions, 
placing environmental and social challenges 
at its core. Ultimately, the post-Anthropocene 
represents both an opportunity and a challenge 
to rearticulate humanity’s role in the world and 
to redefine architecture as an active participant 
in ecological and social processes (Steffen et al., 
2015).

Historical Evolution of the Human Environment 
Relationship in Architecture
Throughout history, the relationship between 
humans and the environment within the field 
of architecture has undergone significant trans-
formations. In its early stages, architecture was 
primarily shaped by basic human needs and 
direct utilization of natural resources. Architects 
and builders in early periods largely relied on 
natural materials, traditional technologies, and 
vernacular construction methods, while nature 
was perceived as an abundant and seemingly 
inexhaustible resource. This perspective was 
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manifested in traditional dwellings and vernac-
ular architecture, where built forms were close-
ly adapted to local climate, culture, and available 
resources. With the advent of the Industrial Rev-
olution, perceptions of the human environment 
relationship shifted substantially. The emer-
gence of new technologies, novel materials, and 
mass-production methods enabled the con-
struction of larger and faster-built structures. 
However, these advancements simultaneously 
intensified negative consequences such as en-
vironmental pollution, ecosystem degradation, 
and excessive exploitation of natural resources. 
This period was largely characterized by an 
instrumental and exploitative view of nature, 
wherein the environment was regarded primar-
ily as a means for fulfilling human needs. During 
the twentieth century, environmental concerns 
increasingly gained prominence, leading to the 
emergence of the concept of sustainable de-
velopment as a rational response to escalating 
ecological crises. Architectural discourse during 
this period gradually gravitated toward con-
cepts such as green architecture, sustainable de-
sign, and coexistence with nature. These shifts 
reflect a transition from a domination-oriented 
paradigm toward a responsible and participato-
ry relationship with the environment, in which 
resource conservation, pollution reduction, and 
respect for ecological systems became central 
principles.

The Role of Theories in Shaping Practical Ap-
proaches
The dominion over nature paradigm, although 
historically effective in advancing technology 
and construction practices, is now largely con-
sidered obsolete or in need of critical revision. 
Contemporary approaches, grounded in sus-
tainable development and ecological design, 
emphasize principles of responsibility and the 
conservation of natural resources. These ap-
proaches, alongside promoting a culture of re-
sponsible consumption, replace previous mod-
els with practical solutions such as low-energy 

buildings, utilization of renewable resources, 
and the enhancement of energy management 
systems. In parallel, the theory of coexistence 
and interaction, rooted in sustainable develop-
ment principles, finds application in urban plan-
ning, green space design, and smart buildings. 
This paradigm is premised on the principle that 
humans must live alongside nature, not in op-
position to it, aiming to create spaces that meet 
human needs while safeguarding environmental 
health. Furthermore, indigenous and contem-
porary creative theories underscore the impor-
tance of culture, local materials, and traditional 
technologies in crafting sustainable, contextual-
ly responsive spaces. These approaches propose 
design solutions attuned to local climates and 
cultures, which not only conserve energy and 
resources but also preserve regional cultural 
values. The human environment relationship 
in architecture has always been a critical and 
dynamic subject, especially in recent decades as 
environmental crises, climate change, depletion 
of natural resources, and ecological damage 
have amplified its significance. Historically, ar-
chitecture was shaped primarily by individual, 
economic, aesthetic, and comfort related needs, 
with nature often perceived as an inexhaustible 
resource. Today, however, perceptions have 
shifted, and the human environment relation-
ship is undergoing transformation. According to 
Feng (2021), contemporary design approaches 
must be based on mutual respect, collaboration, 
and balance between humans and nature to 
mitigate ecological and environmental damages 
and establish sustainable, symbiotic relation-
ships. In this renewed perspective, nature is no 
longer merely a resource for human needs but 
a living system continuously interacting with 
human activities. As noted by Luo (2015), the 
modern understanding of nature views it as a 
dynamic system governed by specific laws and 
harmonies, requiring intelligent management 
and respect. Consequently, green and ecological 
architecture has emerged, leveraging modern 
technologies, sustainable materials, and re-
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source efficient strategies. Examples such as 
green walls, living spaces, and recycled mate-
rials illustrate a model where humans are re-
garded as co agents with nature, tasked with its 
protection (Schäfer et al., 2019). Emerging tech-
nologies and intelligent systems play a crucial 
role in realizing projects that maintain positive 
and harmonious relationships with the environ-
ment. Technologies such as water collection and 
purification systems, renewable energy sources, 
low energy buildings, and the Internet of Things 
enable the design of balanced, sustainable, and 
human centered spaces (Jones et al., 2018). 
These tools act as instruments to implement 
ecologically-oriented approaches, significantly 
improving construction and operational practic-
es, and provide opportunities for creating living 
and working spaces with minimal environmen-
tal impact. Practically, numerous exemplary 
projects demonstrate designs based on positive 
interactions with nature. Living buildings, smart 
cities, vertical gardens, and green public spaces 
exemplify architecture serving as a facilitator 
for sustained human environment coexistence. 
These projects, rather than exploiting natural 
resources, aim to restore and improve them, 
advancing sustainable development (Hickman, 
2017). They reveal that design founded on bio-
diversity respect, collaboration with natural ele-
ments, and utilization of green technologies can 
enhance environmental quality and mitigate 
harmful impacts. Alongside practical measures, 
education and cultural development play pivot-
al roles in transforming human attitudes toward 
the environment. Educational programs, public 
awareness initiatives, and collective activities 
significantly influence individual and collective 
behaviors (Hornborg and Malm, 2014). More-
over, government policies and international 
regulations must encourage green construction 
and enforce waste reduction and pollution 
control. Actions such as providing financial 
incentives, facilitating green permits, and 
promoting sustainable development concepts 
are critical in fostering substantive changes in 

design, construction, and operational practices. 
Consequently, the human environment rela-
tionship in architecture has evolved from one 
of exploitation and dominance to interaction, 
coexistence, and responsibility. The future of 
this relationship depends on joint efforts, intel-
ligent policymaking, effective use of emerging 
technologies, and societal cultural and attitudi-
nal shifts. Architecture must act as a mediator 
and facilitator of this relationship, ensuring that 
built environments satisfy immediate human 
needs while promoting sustainable resource 
use and ecological balance. This contemporary 
approach opens opportunities for green cities, 
efficient and livable buildings, and environmen-
tal restoration. Overall, the focus should be on 
developing operational strategies, innovative 
technologies, and public education to embed a 
culture of coexistence and respect between hu-
mans and nature as a core principle in the design 
and construction of future built environments. 
These transformations lay the foundation for 
a sustainable, healthy, and balanced future for 
coming generations, demonstrating that an 
active and responsible approach to the environ-
ment is the only viable path for managing cur-
rent crises while upholding a philosophy rooted 
in respect, collaboration, and responsibility.

Human Environment Relationship in Architecture
Given the extensive developments in environ-
mental conditions and emerging technologies, 
the human environment relationship in archi-
tecture faces numerous challenges and oppor-
tunities. One of the most pressing challenges is 
addressing environmental crises such as climate 
change, depletion of natural resources, air and 
water pollution, which necessitate innovative 
approaches and comprehensive policymaking. 
In this context, architects and designers must 
move towards spatial designs that prioritize 
sustainability, green spaces, energy efficiency, 
and ecosystem restoration. Conversely, there 
are significant opportunities. Advanced tech-
nologies, such as smart buildings, renewable 
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energy collection systems, green technologies, 
and sustainable local materials, enable the 
creation of improved and cost effective spaces. 
These capabilities, combined with ecological 
design principles, provide an opportunity to 
transform architecture into a tool for restoring 
the human nature relationship. One key avenue 
is the promotion of green architecture and liv-
able cities, where all urban elements including 
green spaces, clean transportation systems, and 
adaptable designs interact harmoniously with 
the environment. Furthermore, the participation 
of local communities, citizens, and stakeholders 
in design and decision-making processes plays 
a crucial role in creating sustainable and symbi-
otic spaces. This approach strengthens cultural 
values, preserves resources, and reduces nega-
tive environmental impacts. Another important 

opportunity lies in the development of support-
ive governmental and international policies that 
foster sustainable architectural innovation. The 
formulation of appropriate regulations, provi-
sion of financial incentives, and promotion of a 
culture of conservation and responsible resource 
utilization are strategies that can significantly 
influence design attitudes and practices. Ulti-
mately, the human environment relationship in 
architecture should be grounded in principles of 
coexistence, responsibility, and harmony with 
nature. The future of this relationship depends 
on societal capabilities, ideologically informed 
policies, and emerging technologies that, in 
conjunction with environmental preservation, 
enable healthier, more sustainable, and im-
proved living conditions for future generations 
(Tab1 and 2).

No Theorist / Author Year Book / Work Description

1 Ian McHarg 1969 Design with Nature
Introduction of ecological design concepts and the im-

portance of considering ecosystems in architecture

2
William Mc-

Donough
2002 Cradle to Cradle Design

Principles of sustainable design and focus on material life 

cycles in buildings

3 Stewart Brand 1994

How Buildings Learn: 

What Happens After 

They’re Built

Principles of sustainable design and focus on material life 

cycles in buildings

4 Rachel Carson 1962 Silent Spring
Impact of human activities on the environment and the 

need for responsible design approaches

5 David Orr 1992 Ecological Literacy
Education and enhancement of ecological understanding 

and human nature relationships in architecture

6
Christopher Alex-

ander
1977

The Timeless Way of 

Building

Human-centered and harmonious design approach with 

natural and cultural environments

7
Peter Newman & 

Ken Yeang
1996 Green Urbanism

Green architecture, metropolitan design, and interaction 

with nature

8 Michael Hough 2002 The Upcycle
Reuse and enhancement of material cycles in sustainable 

architecture

9 Janine Benyus 2002 The Upcycle
Reuse and enhancement of material cycles in sustain-

able architecture

10 Janine Takahashi 1997 Biomimicry Nature-inspired design in buildings and urban spaces

Table 1: Summary of Theories and Thinkers Related to Human Cognition in Relation to the Environment in the Architectural 
Process
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11
Richard Rogers & 

Renzo Piano
2005 In the Bubble

Design approaches based on sustainability and human 

environment coexistence

12 Sarah Wilkinson 2011
Building for a Limited 

Planet

Green architecture and responsibility in constructing 

sustainable buildings

13
Peter Newman & 

Ken Yeang
2010 Urban Ecology and Design Architecture and interaction with local ecosystems

14 David Gissen 2010
Subnature: Architecture’s 

Other Environments
Architecture and interaction with local ecosystems

15 Neri Sanoff 2000
Participatory Design in 

Architecture

Stakeholder participation in the design process and envi-

ronmental interaction

16 William Mitchell 2009
Me++: The Cyborg Self and 

the Networked City

Impact of technology and human environment connec-

tivity in urban architecture

17 Susan Sanzhi 2007 Eco-Friendly Architecture
Responsible architectural practices and environmental 

impacts

18 Krista van Wilt 2014 Ecological Urbanism
Innovative approaches in green architecture and urban 

planning

19 Michael Speaks 2010 The Social Logic of Space
Influence of architectural space on human relationships 

and the environment

20 Bill McKibben 2007 Deep Economy
Green economy, efficiency, and coexistence with nature 

in construction

Table 2: Summary of Key Concepts and Topics Related to Human Cognition in Relation to the Environment in the Architectural 
Process

No Theorist / Author Key Concepts / Topics Brief Description

1 Ian McHarg
Design with Nature, Ecosys-

tems, Ecology in Architecture

Importance of understanding and respecting natural 
structures for sustainable and environmentally har-

monious spatial design

2 William McDonough
Material Life Cycle, Redesign, 

Waste-Free Buildings
Focus on material reuse, design for recycling, and 

sustainable construction practices

3 Stewart Brand
Building Adaptation, Learning, 

Durability & Sustainability

Emphasis on flexibility and adaptability of buildings 
and architectural spaces over time and changing 

needs

4 Rachel Carson
Human Impacts on Environ-

ment, Environmental Respon-
sibility

Environmental damage and the necessity of individ-
ual and collective responsibility in protecting nature

5 David Orr
Ecological Education, Trust in 

Nature, Ecological Literacy

Necessity of education and enhanced understand-
ing of human–nature relationships for responsible 

architectural practices

6 Christopher Alexander
Human-Centered Design, Ar-
chitectural Harmony, Natural 

Patterns

Focus on architectural design based on human rela-
tions, culture, and natural patterns

7
Peter Newman & Ken 

Yeang
Green Architecture, Sustain-

able Cities, Design with Nature
Development of cities based on ecological principles, 

incorporating green and ecological buildings
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8 Michael Hough
Natural Processes, Sustainable 
Development, Natural Cities

Role of ecological processes in shaping urban spaces 
and ecosystem-aligned design

9 Janine Benyus
Bio-Inspired Design, Biomim-

icry, Nature-Based Design
Learning from natural processes to create creative 
solutions in architecture and green technologies

10 Takahashi
Sustainable Design, Technol-
ogy, Human–Nature Coexis-

tence

Innovative approaches for creating sustainable spac-
es focused on human–environment interaction

11
Richard Rogers & Renzo 

Piano
Responsible Buildings, Sus-

tainability, Green Architecture
Design of buildings with low environmental impact 

and high accountability

12 Sarah Wilkinson
Urban Ecology, City Design, 

Environmental Health
Linking architecture with ecosystem protection in 

urban spaces

13 David Gissen
Environmental Subconscious, 
Subterranean Processes, Hu-

man-Centered Design

Impact of unconscious and underlying processes on 
shaping architectural spaces and their relationship 

with nature

14 Neri Sanoff
Participatory Design, Stake-
holder Collaboration, Demo-

cratic Design

Importance of collective participation and stakehold-
er interaction in the design process

15 William Mitchell
Technology, Smart Cities, Digi-
tal–Environmental Interaction

Role of technology and digital tools in shaping smart, 
adaptive urban architecture

16 Susan Sanzhi
Green Architecture, Environ-

mental Responsibility, Sustain-
able Design

Practical strategies and standards for responsible and 
eco-friendly architecture

17 Krista van Wilt
Ecological Urbanism, Green 

Design, Natural Spaces
Development of sustainable cities with focus on 

interaction with local ecosystems

18 Michael Speaks
Social Spaces, Human Rela-

tions, Environmental Impacts
Influence of architectural space on human relation-

ships and environmental health

19 Bill McKibben
Green Economy, Responsible 

Development, Sustainable 
Consumption

Promotion of economic and cultural concepts related 
to conservation and resource management

In the field of architecture during the post An-
thropocene era, emerging concepts and ap-
proaches are shaped by contemporary theories 
regarding the human environment relationship. 
A central principle within this framework is the 
emphasis on an intelligent and sustainable coex-
istence between humans and the environment, 
aiming for a continuous, responsible, and har-
monious interaction with nature. Concurrently, 
the development of green and smart technolo-
gies plays a crucial role in improving efficiency 
and mitigating negative environmental impacts, 
such that future building systems should be 
designed based on advanced technologies and 
clean energy infrastructures. Ecosystemic and 

ecological compatibility concepts in architec-
tural design indicate that construction must 
ensure alignment with ecosystems and natural 
processes, rather than relying solely on resource 
extraction. In this context, the focus on sustain-
ability and resource management serves as a 
fundamental strategy for reducing consump-
tion and minimizing waste, enabling buildings 
and cities to be self-sufficient and recyclable, 
while enhancing the role of digital and intelli-
gent technologies in this process. Biomimicry, 
or technology inspired by natural systems, has 
emerged as a novel approach in architectural 
design. This concept asserts that natural strat-
egies and ecological adaptations can provide 
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long term solutions to environmental challeng-
es. Simultaneously, the concept of the human 
in contemporary architecture is undergoing a 
redefinition from a purely anthropocentric per-

spective to an informed and responsible indi-
vidual whose presence within built spaces em-
phasizes ecological awareness and a profound 
connection with nature.

Figure 1: Conceptual model of spatial relationships in architecture based on process, focus, and outcome

This diagram provides a coherent conceptual 
framework for elucidating the role of philoso-
phy in architectural space, explaining hierarchi-
cally the relationships among space, humans, 
culture, and power from conceptual to practical 
levels. At the highest level, the synthesis of re-
lationships in architectural space is presented 
as the focal point, representing the dialectical 
link among three primary components: the role 
of humans in space, the role of space in gover-
nance, and the construction of cultural narra-
tives. These three parallel pathways indicate 
that space is not merely a physical substrate; 

simultaneously, it shapes human perceptual 
experience, is reproduced through power and 
political processes, and functions as a medium 
for narrating and consolidating cultural identity. 
Along these pathways, spatial experience and 
human perception generate meaning, the role of 
space in governance leads to the continuity and 
reproduction of power, and the construction of 
cultural narratives ultimately consolidates cul-
tural identity. At a deeper level, these outcomes 
connect to the fundamental questions and con-
cerns of architectural philosophy, where archi-
tecture is interrogated not merely as a build-
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ing technique but as a reflective, intellectual 
act. From this stage, the diagram transitions to 
practical domains, illustrating how these philo-
sophical questions manifest in design and poli-
cymaking. Ultimately, the entire process culmi-
nates in an overarching synthesis emphasizing 
the role and function of philosophy in establish-
ing balance and human coexistence within the 
framework of architecture in the Post Anthro-
pocene era, suggesting that philosophy trans-
forms architecture into a tool for rethinking 
human space world relations under contempo-
rary crises, elevating it from a purely technical 
response to an ethical, cultural, and existential 
stance. The role of digital and intelligent tech-
nologies in the design and construction process 
represents another key concept with multiple 
branches from smart infrastructures based on 
the Internet of Things to AI-driven visual anal-
yses that contribute to flexible and multifunc-
tional architectural production. Additionally, 
the development of clean energy sources and 
interactive energy systems plays a strategic role 

in reducing the negative environmental impacts 
of buildings, thereby creating urban areas that 
are resilient and adaptable to climate and nat-
ural crises. Alongside these factors, attention to 
the formation of flexible and multifunctional 
spaces, while considering vulnerability and re-
silience, is of high importance. Public awareness 
and cultural education regarding environmental 
responsibility in architecture are essential for 
instilling sustainable development values. The 
use of recycled and low-consumption materials, 
alongside dynamic designs adaptable to chang-
ing conditions, represents another fundamental 
element in Post-Anthropocene architectural ap-
proaches. Ultimately, the development of smart 
cities responsive to ecological needs, combined 
with sustainable development goals, shapes the 
trajectory of future architecture. Based on a syn-
thesis of theoretical foundations, research back-
ground, and potential considerations regarding 
the subject and research variables, twenty po-
tential factors influencing the main topic can be 
delineated as follows: (Tab3)

No Key Factor Concept Type Description
Impor-
tance

Application Example

1
Intelligent human 

environment 
coexistence

Bio centric con-
cept

Sustained, adaptive, and 
responsible interaction 
between humans and 

nature

Very High
Design of green and sustainable 

cities

2
Green and smart 

technologies
Technology

Use of advanced tech-
nologies to improve 

efficiency and reduce 
environmental impact

Very High Energy efficient buildings

3
Ecosystem and 
ecological com-

patibility
Design approach

Alignment and inte-
gration of architectural 

design with natural 
processes

High Ecological spaces

4
Sustainability and 
resource manage-

ment

Strategic ap-
proach

Reduction of resource 
consumption and en-

hancement of construc-
tion efficiency

Very High
Use of low consumption and 

recycled materials

Table 3: Summary of Influential Factors Related to Human Awareness in Relation to the Environment in the Architectural 
Process in the Post-Anthropocene era
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5
Digital and smart 

technologies
Technology

Application of intelli-
gent and digital tools in 
design and construction 

processes

High
Smart buildings and Internet of 

Things (IoT)

6
Biomimetic 

technology and 
natural systems

Innovative ap-
proach

Emulating natural 
strategies to solve design 

challenges
High

Buildings based on natural 
structures

7
Biomimetic 

technology and 
natural systems

Innovative ap-
proach

Emulating natural 
strategies to solve design 

challenges
High

Buildings based on natural 
structures

8

Redefining the 
concept of hu-

mans in architec-
ture

Cultural and ethi-
cal concept

Humans as aware, respon-
sible agents integrated 

with nature
High

Interactive and awareness orient-
ed spaces

9
Clean energy sys-
tems and interac-

tive production
Technology

Renewable energy sources 
with intelligent produc-
tion and consumption 

systems

Very High Solar and wind energy systems

10
Flexible and multi 

purpose spaces
Architectural 

design
Versatile, adaptable spac-

es for diverse functions
High

Transformable residential and 
office buildings

11

Environmental 
awareness and 

cultural promo-
tion

Cultural approach
Promoting responsible 

environmental behavior 
within communities

High
Educational programs and cultur-

al campaigns

12
Recycled ma-

terials and low 
energy buildings

Materials and 
construction

Use of recycled materials 
and design of energy 
efficient, sustainable 

buildings

High
Low energy and recycled-materi-

al buildings

13
Dynamic and 

adaptable design
Architectural 

approach

Designing spaces that 
can change and adapt to 

evolving needs
High

Multi purpose and adaptable 
buildings

14
Smart and 

responsive city 
development

Urban approach
Developing smart cities 

focusing on resource effi-
ciency and sustainability

High
Intelligent urban management 

systems

15
Advanced archi-
tectural technol-

ogies
Technology

Utilization of AI, robotics, 
and other advanced tools 
in design and construc-

tion

High
Automated and robotic construc-

tion systems

16
Biophilic 

landscapes and 
natural vistas

Aesthetic ap-
proach

Attention to natural views 
and ecological landscapes 

in architectural design
Medium Parks and urban green spaces

17
Human-nature 

interaction
Social approach

Spaces fostering en-
hanced interaction be-

tween humans and nature 
to improve quality of life

High
Open spaces and community 

centered areas
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18

Development of 
renewable and 
clean energy 

sources

Technology
Harnessing renewable 

energy to reduce depen-
dency on fossil fuels

High
Independent solar and wind 

energy systems

19

Community based 

and participatory 

design

Participatory 

approach

Active engagement of 

stakeholders and users in 

the design process

High Participatory urban planning

20

Energy storage 

and recovery 

technologies

Technology

Energy storage systems 

to enhance sustainability 

and efficiency

High
Large scale batteries and energy 

storage systems

CONCLUSION
These 20 factors, serving as the initial items for 
the Delphi questionnaire, were directly derived 
from the theoretical foundations and conceptu-
al framework of the Human Environment Inter-
action Model in the Post-Anthropocene Era and 
its impact on architectural design performance. 
These factors include: ecosystem compliance, 
use of material life cycle and building redesign, 
building flexibility and adaptability to envi-
ronmental changes, reducing human activities’ 
environmental impacts, enhancing ecological 
education and awareness, human centered 
design and harmony with natural and cultural 
environments, development of sustainable 
cities and green architecture, consideration 
of natural processes in shaping urban spaces, 
nature-inspired design and biomimicry, sus-
tainable design with a human-environment 
coexistence approach, environmental responsi-
bility in buildings, integration of urban ecology 
and local design, consideration of unconscious 
processes in shaping architectural spaces, stake-
holder participation and participatory design, 
smart technologies and smart cities, application 
of green architecture standards and practical 
solutions, ecological urban design and natural 
spaces, the architectural environment’s impact 
on human relations and environmental health, 
promotion of green economy and sustainable 
consumption, and development of practical 
strategies to bridge theory and practice in archi-
tectural design. These factors provide a basis for 

assessing their influence on architectural design 
performance and are used in subsequent re-
search stages as proposed indicators for evaluat-
ing the Human Environment Interaction Model.
Findings from the First Round of the Delphi 
Method
In the first round, the panel members identified 
17 out of 24 factors extracted from the concep-
tual framework and theoretical foundations 
as highly or very highly influential in shaping 
the framework of indicators for the Human 
Environment Interaction Model in the Post-An-
thropocene Era and Its Impact on Architectural 
Design Performance.The detailed and compre-
hensive results of the first round questionnaire 
distribution are presented in the table above. 
Factors such as Human-Centered Design, Urban 
Ecology and Local Design, Hidden Processes in 
Architectural Space Formation, Participatory 
Design, Architectural Space Quality on Human 
Relations, Harmony with Natural and Cultural 
Environment, and Environmental Health were 
excluded from the Delphi process due to mean 
scores below 2.5, indicating lower perceived 
influence by the expert panel. These results 
highlight that concepts emphasizing ecological 
literacy, ecosystem observance, green archi-
tecture standards, biomimicry, and practical 
strategies linking theory to design practice are 
considered most critical in forming a resilient 
and sustainable human-environment interac-
tion model within architectural processes.
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No. Factor Mean Score Standard Deviation Minimum Maximum

1 Observance of Ecosystems 3.45 0.45 1 5

2
Use of Material Life Cycle and Building 

Redesign
2.75 0.42 1 5

3 Building Flexibility 3.54 0.55 1 5

4
Effects of Human Activities on the Envi-

ronment
3.33 0.47 1 5

5 Ecological Education and Literacy 3.73 0.39 1 5

6 Human Centered Design 2.42 0.35 1 5

7 Sustainable Urban Development 2.66 0.51 1 5

8 Natural Processes in Space Formation 3.69 0.45 1 5

9 Biomimicry / Nature-Inspired Design 3.56 0.38 1 5

10 Human Environment Coexistence 3.42 0.32 1 5

11 Environmental Responsibility 2.57 0.31 1 5

12 Urban Ecology and Local Design 2.44 0.29 1 5

13
Hidden Processes in Architectural Space 

Formation
2.26 0.27 1 5

14
Hidden Processes in Architectural Space 

Formation
2.21 0.25 1 5

15 Smart Technologies 2.52 0.41 1 5

16
Implementation of Green Architecture 

Standards
3.77 0.36 1 5

17 Ecological Urbanism 3.12 0.35 1 5

18
Architectural Space Quality on Human 

Relations
2.12 0.28 1 5

19 Green Economy 2.65 0.31 1 5

20
Practical Strategies for Linking Theory 

and Practice
3.87 0.47 1 5

21 Adaptation to Environmental Changes 3.36 0.40 1 5

22
Harmony with Natural and Cultural 

Environment
2.12 0.35 1 5

23 Environmental Health 2.45 0.32 1 5

24 Sustainable Consumption 2.25 0.22 1 5

Table 4: First Round of the Fuzzy delphi Method in Developing Proposed Indicators Influencing the Human Environment 
Interaction Model in the Post Anthropocene Era and Its Impact on Architectural Design Functionality
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Second Round of the Delphi Method
Following the completion of the first round and 
the evaluation of the panel experts’ opinions 
regarding the proposed factors extracted from 
theoretical foundations, as well as incorporat-
ing the suggestions received from panel mem-
bers, all factors derived from the theoretical ba-
sis along with the first round mean scores and 
previous opinions of the same members were 
represented to all panel experts in this round as 
a precautionary measure. In this second round, 
the panel identified 11 out of the 17 proposed 
factors as having high or very high influence 
(with mean scores greater than 3), which sig-

nificantly impact the conceptual framework for 
developing indicators of the Human-Environ-
ment Interaction Model in the Post Anthropo-
cene Era and Its Effect on Architectural Design 
Performance. Consequently, the factors Use of 
Material Life Cycle and Building Redesign, Sus-
tainable Urban Development, Environmental 
Responsibility, Smart Technology, Green Econ-
omy, and Sustainable Consumption were re-
moved from the Delphi process. The detailed 
and comprehensive results of the second-round 
questionnaire distribution are presented in the 
table below.

No. Factor Mean Score Standard Deviation Minimum Maximum

1 Compliance with Ecosystem 3.65 0.38 2 5

2
Use of Material Life Cycle and Building 

Redesign
2.91 0.36 2 5

3 Building Flexibility 3.75 0.41 2 5

4
Effects of Human Activities on the 

Environment
3.62 0.40 2 5

5 Ecological Education and Literacy 3.82 0.32 2 5

6 Sustainable Urban Development 2.83 0.44 2 5

7 Natural Processes in Space Formation 3.86 0.32 2 5

8 Biomimicry (Learning from Nature) 3.75 0.32 2 5

9 HumanEnvironment Coexistence 3.52 0.27 2 5

10 Environmental Responsibility 2.77 0.29 2 5

11 Smart Technology 2.78 0.33 2 5

12
Application of Green Architecture 

Standards
3.82 0.29 2 5

13 Ecological Urbanism 3.35 0.28 2 5

14 Green Economy 2.89 0.30 2 5

15
Practical Strategies for Bridging Theory 

and Practice
3.98 0.42 2 5

16 Adaptation to Environmental Changes 3.66 0.35 2 5

17 Sustainable Consumption 2.45 0.19 2 5

Table 5: Second Round of the Fuzzy delphi Method in Developing Proposed Indicators Influencing the Human Environment 
Interaction Model in the Post Anthropocene Era and Its Impact on Architectural Design Functionality
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Third Round
In the third round of developing the proposed 
indicator framework, the indicators affecting 
the formulation of the Human Environment In-
teraction Model in the Post Anthropocene era 
and their impact on architectural design per-
formance were presented to all panel experts, 

along with the average scores from the second 
round and their previous responses. Detailed 
and comprehensive results related to the imple-
mentation of the third round of the question-
naire distribution are provided in the table be-
low. Accordingly, the factor Ecological Urbanism 
was removed due to an average score of 3.95.

No. Factor Mean Score Standard Deviation Minimum Maximum

1 Ecosystem Compliance 4.05 0.29 3 5

2 Building Flexibility 4.15 0.32 3 5

3
Impacts of Human Activities on the 

Environment
4.02 0.35 3 5

4 Ecological Education and Literacy 4.22 0.29 3 5

5 Natural Processes in Spatial Formation 4.46 0.27 3 5

6 Nature-Inspired Design (Biomimicry) 4.15 0.28 3 5

7 Human Environment Coexistence 4.92 0.21 3 5

8
Implementation of Green Architecture 

Standards
4.22 0.26 3 5

9 Ecological Urbanism 3.95 0.31 3 5

10
Practical Strategies for Linking Theory 

and Practice
4.38 0.33 3 5

11 Adaptability to Environmental Changes 4.06 0.30 3 5

Table 6: Second Round of the Fuzzy delphi Method in Developing Proposed Indicators Influencing the Human Environment 
Interaction Model in the Post Anthropocene Era and Its Impact on Architectural Design Functionality

Fourth Round of the Delphi Method
Following the completion of the third round of 
the Delphi process and the evaluation of expert 
panel opinions regarding the proposed factors 
extracted from the theoretical foundations, as 
well as the incorporation of feedback provided 
by panel members, a fourth round was conduct-
ed to ensure robustness and consensus stability. 
In this round, all factors derived from the theo-
retical framework were re-presented to the en-
tire panel of experts, accompanied by the mean 
scores obtained in the previous round and each 
expert’s prior responses, allowing for informed 
reconsideration and refinement of judgments. 
The results of this round indicate that the panel 
members identified 10 out of the 11 proposed 
factors as having high to very high influence, 

with mean scores exceeding 4.00. These fac-
tors were therefore confirmed as significantly 
influential in shaping the proposed framework 
for developing indicators of the Human Envi-
ronment Interaction Model in the Post Anthro-
pocene Era and its impact on architectural de-
sign performance. Furthermore, the Kendall’s 
coefficient of concordance (W) for the experts’ 
rankings of the selected factors was calculated 
as 0.790, indicating a high level of agreement 
and strong consensus among panel members. 
This result confirms the reliability of the Delphi 
process outcomes and demonstrates substantial 
convergence in expert judgments regarding the 
prioritization of the proposed indicators (Tab7Tab7))
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Table 7: Fourth Round of the Fuzzy Delphi Method in Developing Proposed Indicators Influencing Indoor Air Quality in Central 
Courtyard Houses in Hot and Humid Climates, with Emphasis on the Concept of Natural Ventilation

No. Factor Mean Score Standard Deviation Minimum Maximum

1 Ecosystem Compliance 4/07 0/25 4 5

2 Building Flexibility 4/17 0/27 4 5

3
Impacts of Human Activities on the 

Environment
4/04 0/29 4 5

4 Ecological Education and Literacy 4/25 0/20 4 5

5 Natural Processes in Spatial Formation 4/49 0/19 4 5

6 Nature-Inspired Design (Biomimicry) 4/18 0/21 4 5

7 Human Environment Coexistence 4/96 0/18 4 5

8
Implementation of Green Architecture 

Standards
4/27 0/21 4 5

9 Ecological Urbanism 4/27 0/21 4 5

10
Practical Strategies for Linking Theory 

and Practice
4/42 0/29 4 5

11 Adaptability to Environmental Changes 4/12 0/25 4 5

Reasons for Stopping the Delphi Survey
The results of the four rounds of the Delphi 
method in this study indicate that a consensus 
was achieved among the panel members for the 
following reasons, and further rounds could be 
reasonably discontinued:
1.Consensus on Key Factors in the Second Round:

In the second round, more than 50% of the 
panel members selected 17 influential factors 
in developing the proposed indicator frame-
work that affected the indicators of the Human 
Environment Interaction Model in the Post An-
thropocene Era and its impact on architectural 
design performance, with mean scores above 
2.5. In other words, the identification of these 
17 key factors by over half of the experts rep-
resents a strong form of consensus. This agree-
ment not only enhances the validity of the study 
but also formally recognizes the importance of 
these factors in the process of developing indi-
cators for the Human Environment Interaction 
Model. When a group of experts emphasizes 
specific factors, it underscores their critical role 
and highlights the need for greater attention to 

them in future design practices.
2.Reduction in Standard Deviation:

The standard deviation of the panel mem-
bers’ responses regarding the importance of the 
factors significantly decreased from the pre-
vious rounds to the fourth round. This marked 
reduction indicates that panel members’ per-
spectives became increasingly aligned, likely 
due to ongoing discussions and information ex-
change in previous rounds, leading to a shared 
understanding of key issues. A lower standard 
deviation reflects that the identified factors 
have reached a level of agreement and shared 
comprehension, which can translate into a more 
unified voice within the community of design-
ers and architects.
3.Kendall’s Coefficient of Concordance in Round 
Three:

The Kendall’s coefficient of concordance (W) 
for the panel members’ ranking of the factors in 
the third round was 0.790. Given that the pan-
el included more than ten members, this coef-
ficient represents a highly significant result. A 
Kendall’s W of 0.790 provides a clear quantita-
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tive indication of convergence among the pan-
elists’ opinions. Considering the relatively large 
number of panel members, this level of con-
cordance demonstrates the scientific reliability 
of the results. In other words, the convergence 
observed is promising and can facilitate better 
decision-making and more effective strategies 
in architectural design.
4.Stabilization of Consensus:

The Kendall’s coefficient of concordance for 
the ranking of the 10 most influential factors 
affecting the development of the proposed in-
dicators for shadow effects on the perception of 
architectural form increased by only 0.025 from 
the second to the third round. This minimal in-
crease indicates that there was no significant 
growth in consensus across consecutive rounds. 
In other words, the lack of substantial change 
in Kendall’s W between the second and third 
rounds suggests that the consensus process had 
reached a stabilization point, and additional 
rounds of the survey would likely yield limited 
new insights. This can be considered a positive 
indicator, as it shows that the group has reached 
a shared understanding and can now focus on 
the practical implementation of the results.

Expert Ratings of the Factors:
The scores assigned to the factors by the ex-

perts and specialists indicate that Human Envi-
ronment Coexistence and Natural Processes in 
Spatial Formation received the highest mean 
scores of 4.96 and 4.49, respectively. Conse-
quently, these factors exert the greatest influ-
ence in explaining the indicators affecting the 
development of the Human Environment Inter-
action Model in the Post Anthropocene Era and 
its impact on architectural design performance 
during the process of constructing the indicator 
framework.

Analysis of the Results from the First Phase of the 
Delphi Method
The results of the first phase of the Delphi meth-
od indicate that the mean scores of the factors 

in this phase were widely distributed, and the 
standard deviations were relatively high. Means 
ranged from 2.12 (Harmony with Natural and 
Cultural Environment) to 3.87 (Practical Strat-
egies for Linking Theory and Practice), and re-
sponse ranges spanned from 1 to 5. The highest 
standard deviation was observed for Building 
Flexibility (SD = 0.55), while the lowest cor-
responded to Sustainable Consumption (SD = 
0.22), reflecting varying degrees of dispersion 
in expert opinions. The coefficient of variation 
(CV = SD/Mean) ranged between 0.064 and 0.10 
in this phase. Due to this dispersion, applying a 
mean threshold of 2.5 resulted in the exclusion 
of seven factors from further consideration. In 
the second phase, after the initial refinement, 
the mean scores of the factors increased, and 
their variation ranges became narrower. Means 
in this phase ranged from 2.35 to 3.98, and the 
standard deviation of most factors decreased by 
0.03 to 0.11 compared to the first phase, indicat-
ing reduced dispersion and relative convergence 
of expert opinions. Response ranges narrowed 
to 2–5, and applying a mean threshold of 3 led 
to the elimination of six factors with lower av-
erages. The highest mean in this phase was for 
Practical Strategies for Linking Theory and Prac-
tice (3.98), while the lowest was for Ecological 
Urbanism (2.35). The decrease in SD relative to 
the mean indicates greater statistical reliability 
of the responses. The third phase results show 
that the mean scores of the remaining factors 
increased further to a range of 3.95–4.92, with 
response ranges limited to 3–5. Standard devi-
ations of most factors decreased further, falling 
between 0.21 and 0.35, reflecting higher con-
vergence and concentration of evaluations. Co-
efficients of variation for most factors ranged 
from 0.05 to 0.08. The highest mean was for Hu-
man-Environment Coexistence (4.92) and the 
lowest for Ecological Urbanism (3.95). Only one 
factor with a mean below the threshold of 4 was 
excluded in this phase. In the fourth phase, the 
mean scores stabilized, with changes relative 
to the third phase being less than 0.05. Means 
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ranged from 4.07 to 4.96, and standard devia-
tions reached their lowest values throughout 
the process (0.18–0.25), indicating full numeri-
cal consensus. Response ranges were limited to 
4–5, and no factors were removed. The highest 
mean was for Human-Environment Coexistence 
(4.96), and the lowest for Adaptation to Environ-
mental Changes (4.12). The SD-to-mean ratio 
(CV ≤ 0.06) indicates high stability of evaluations 
and strong concentration of expert responses. 
Overall, the progressive increase and stabiliza-
tion of mean scores, the gradual and significant 

reduction in standard deviations, the narrowing 
of response ranges, and the decreasing coeffi-
cients of variation over the four phases of the 
Delphi method demonstrate that the process 
achieved statistically reliable convergence. The 
increase in means alongside the reduction in SD 
and the narrowing of response ranges reflect a 
strong quantitative consensus and the stabili-
zation of the final factors, which can serve as a 
statistical foundation for subsequent research 
phases or model development.

Figure 2: Convergence of Expert Ratings in the Four Phases of the Delphi Method: Mean Scores, Standard Deviations, and 
Response Ranges of Proposed Factors
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