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Abstract

This systematic literature review investigates the factors influencing indoor environmental
satisfaction in vernacular architecture, with particular attention to sustainability and so-
ciocultural contexts. Drawing on 105 peer-reviewed studies published over the past two
decades, the analysis employed thematic synthesis and cluster analysis to identify key
design features, theoretical underpinnings, and variables affecting occupant satisfaction.
Five major theories emerged, with Sustainability Theory, Bioclimatic Architecture Theory,
and Ecological Systems Theory most frequently applied. Cluster analysis of 62 variables
produced eight thematic categories, offering a structured basis for hypothesis development
and integrative model formulation. The review further identified critical research gaps,
including limited empirical validation, methodological inconsistencies, and underutiliza-
tion of theory in explaining outcomes. Findings reveal that vernacular design features
such as courtyards, shading devices, and materiality strongly contribute to SIEQ, while
contemporary transitions risk diminishing comfort. This review highlights critical research
gaps, particularly evaluation voids and theoretical underuse, and proposes integrative
directions for architects and policymakers.

Keywords: vernacular architecture; indoor environmental satisfaction; sustainability
theory; occupant well-being

1. Introduction
Climate change, rapid urbanization, and rising energy demand have intensified global

concerns regarding the sustainability and resilience of the built environment. In this context,
vernacular residential architecture (VRA) offers critical lessons, reflecting generations of
adaptation to local climates, materials, and cultural practices. In warm-humid regions such
as coastal Karnataka, India, vernacular houses exemplify climate-responsive strategies
ranging from courtyards and cross-ventilation to shaded verandahs and locally sourced
materials that align closely with contemporary sustainability objectives. Yet, the transition
from vernacular to modern construction has often disrupted this balance, compromising
both environmental responsiveness and occupant satisfaction with indoor environmental
quality (SIEQ). Understanding how VRA contributes to SIEQ is therefore essential for
advancing scholarships and guiding sustainable design practices.

Globally, VRA has attracted increasing attention for its climate-responsive design prin-
ciples and its potential to enhance environmental sustainability [1]. As cities expand and
energy demand rises, integrating vernacular strategies into modern contexts is becoming
increasingly relevant. This review, therefore, examines how vernacular design features
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influence satisfaction with indoor environmental quality (SIEQ), a user-centered construct
encompassing thermal comfort, indoor air quality, lighting, and acoustics [2–5].

Existing research demonstrates that local materials, traditional construction prac-
tices, and culturally grounded design considerations can significantly improve SIEQ [1].
However, while individual aspects of these relationships have been investigated, few
studies have adopted an integrated framework to examine how VRA design features col-
lectively shape SIEQ [6,7]. To address this, the present review draws on five theoretical
perspectives—Sustainability Theory, Bioclimatic Architecture Theory, Ecological Systems
Theory, Social Cognitive Theory, and the Theory of Planned Behavior [8–12]. Together,
these frameworks provide a multidimensional lens for understanding the environmental,
cultural, and behavioral factors influencing SIEQ.

Despite these advances, the specific factors and variables underpinning SIEQ in vernac-
ular houses have not been systematically synthesized. Research gaps remain in developing
holistic models applicable to contemporary urban contexts. This study addresses these gaps
through a systematic literature review (SLR) of 105 peer-reviewed publications spanning
seven decades. The review identifies and analyzes the antecedents of SIEQ in vernacu-
lar houses, synthesizes theoretical frameworks, and maps design features that can guide
sustainable, culturally grounded building practices.

Accordingly, the study is guided by four research questions: (i) Which theoretical
frameworks are most frequently applied to explore VRA and SIEQ? (ii) How are research
focuses and types distributed across the literature? (iii) How can variables be clustered to
conceptualize antecedents of SIEQ? (iv) What research gaps remain, and how can these
inform future inquiry?

2. Materials and Methods
This research adopts an evidence-based systematic literature review (SLR) approach

to consolidate knowledge on vernacular residential architecture (VRA) and satisfaction
with indoor environmental quality (SIEQ). An SLR is a replicable and transparent process
that minimizes bias through exhaustive searches, unlike traditional narrative reviews, and
has been shown to identify areas requiring clarity and highlight topics warranting further
investigation [13]. While the method has long been established in medicine and healthcare,
it has gained increasing attention in fields such as software engineering, environmental
sciences, and management. Although numerous narrative reviews exist on various aspects
of VRA, few SLR studies have been conducted in the specific context of VRA and SIEQ.
This study seeks to address that gap by systematically synthesizing evidence across seven
decades of research.

The review followed the SALSA framework (Search, Appraisal, Synthesis, and Analy-
sis) and complied with the PRISMA 2020 guidelines [14], ensuring methodological trans-
parency and replicability. To improve clarity, the methodology is organized sequentially
into four stages: Planning, Selection, Extraction, and Execution.

2.1. Research Design and Contributions

The review was designed to consolidate theoretical perspectives, cluster variables,
and identify gaps in VRA–SIEQ research. Database searches, screening, and coding were
independently performed by the author, with iterative validation by the co-author to
minimize bias. Original contributions of this study include:

1. Mapping applications of five theoretical frameworks (SUT, BAT, EST, SCT, TPB).
2. Classifying 105 studies across research focus, research type, and contribution type.
3. Identifying 62 variables and clustering them into eight themes.
4. Developing an integrative model linking theories, clusters, and research gaps.
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2.2. SALSA Framework and PRISMA Guidelines

The SALSA framework provided the overarching structure:

• Search: Comprehensive retrieval of literature across databases.
• Appraisal: Screening of studies for relevance and quality.
• Synthesis: Categorization of variables, theories, and contributions.
• Analysis: Identification of thematic clusters, gaps, and implications.

The PRISMA 2020 guidelines [14] were applied to ensure rigorous reporting of inclu-
sion/exclusion criteria and the screening process.

2.3. SLR Stages
2.3.1. Planning

Database searches were conducted in Scopus, Web of Science, ProQuest, and Google
Scholar, restricted to title, abstract, and keywords. Quotation marks were applied selectively
to avoid overly restrictive results. Duplicates were removed using EndNote 21 (Clarivate,
Version 21.3, released 2024, https://endnote.com/) and manual verification. Bibliometric
cluster analysis was conducted in VOSviewer (Version 1.6.20, https://www.vosviewer.
com/), and extracted variables were coded and organized in Microsoft Excel (Office 365,
Version 2023). The PRISMA 2020 flow diagram was prepared using the official PRISMA
flow diagram generator (http://www.prisma-statement.org/). This process is detailed in
Table 1 and illustrated in the PRISMA flow diagram (Figure 1).

Figure 1. PRISMA 2020 flow diagram of the study selection process.

https://endnote.com/
https://www.vosviewer.com/
https://www.vosviewer.com/
http://www.prisma-statement.org/
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Table 1. Search strings and Boolean operators.

Theory/Concept Key Words and Strings with Boolean Operators

1. Sustainability Theory

(“Sustainable Development” OR “Sustainability Theory” OR “Sustainable
Architecture” OR “SUT”) AND (“Indoor Environmental Quality” OR
“Satisfaction with Indoor Environment” OR “SIEQ”) AND (“Vernacular
Architecture” OR “Traditional Architecture” OR
“Indigenous Architecture”)

2. Bioclimatic
Architecture
Theory

(“Bioclimatic Architecture” OR “Bioclimatic Design” OR “BAT”) AND
(“Indoor Environmental Quality” OR “Satisfaction with Indoor
Environment” OR “SIEQ”) AND (“Vernacular Architecture” OR
“Traditional Architecture” OR “Indigenous Architecture”)

3. Ecological
Systems Theory

(“Ecological Systems Theory” OR “EST”) AND (“Indoor Environmental
Quality” OR “Satisfaction with Indoor Environment” OR “SIEQ”) AND
(“Vernacular Architecture” OR “Traditional Architecture” OR
“Indigenous Architecture”)

4. Social
Cognitive Theory

(“Social Cognitive Theory” OR “SCT”) AND (“Indoor Environmental
Quality” OR “Satisfaction with Indoor Environment” OR “SIEQ”) AND
(“Vernacular Architecture” OR “Traditional Architecture” OR
“Indigenous Architecture”)

5. Theory of Planned
Behavior

(“Theory of Planned Behavior” OR “TPB”) AND (“Indoor Environmental
Quality” OR “Satisfaction with Indoor Environment” OR “SIEQ”) AND
(“Vernacular Architecture” OR “Traditional Architecture” OR
“Indigenous Architecture”)

2.3.2. Selection

Literature was retrieved from Scopus, Web of Science, ProQuest, and Google Scholar,
in line with established SLR protocols. Inclusion criteria restricted studies to peer-reviewed
journal articles and conference papers in English addressing VRA and environmen-
tal/occupant outcomes. Exclusion criteria removed duplicates, non-English works, Gray
literature, and irrelevant studies. Screening was conducted in two stages: title/abstract
review and full-text review.

Research articles from the past 20 years were considered in this SLR to ensure cov-
erage of recent literature while capturing the gradual developments in model building,
testing, and advancements in vernacular architecture (VRA). This timeframe is deemed
appropriate given the ongoing evolution of both satisfaction with indoor environmental
quality (SIEQ) and VRA. Over the past two decades, significant progress has been made in
architectural theory and environmental design, particularly with respect to sustainability,
climate-responsive design, and the application of theories such as the Theory of Planned
Behaviour (TPB) and Ecological Systems Theory (EST) [8,15]. Furthermore, the growing
use of computational modelling in recent years aligns with the focus of this study and is
well represented within this time span [16]. Thus, selecting this period ensures that the
theoretical contributions and conclusions of the reviewed articles align with the objectives
of this research.

Inclusion Criteria

The articles were included if they:

• Time Frame: Studies that were published between 2004 and 2024, to include recent
and pertinent studies, and at the same time, have a broad coverage on various aspects
of VRA.

• Language: To ensure consistency in interpretation and understanding, the publication
language is restricted to English only.

• Focus Area: Research dealing with the impact on the indoor environment through
VRA. Studies that consider any of the five prominent theories: Social Cognitive Theory,
Ecological Systems Theory, Bioclimatic Architecture Theory, Sustainability Theory,
and Theory of Planned Behavior in the context of VRA.
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• Research Type: Research approaches—qualitative, quantitative, and mixed methods.
Theoretical papers, systematic reviews, and meta-analyses provide substantial insights
into the relationship between VRA and SIEQ. Studies conducted in similar coastal
climatic conditions as in India, characterized by warm and humid climates.

• Publication Type: Peer-reviewed journal articles, conference papers, and books that
are recognized in the field of architecture, social sciences, and environmental studies.

Exclusion Criteria

Research articles were excluded if they:

• Time Frame: Studies were published before 2004.
• Language: Studies published in languages other than English.
• Focus Area: Research that does not address VRA or Indoor Environmental Quality,

Studies that do not engage with the theories considered in this research, Papers focused
on modern architectural practices without connection to VRA design principles.

• Research Type: Opinion pieces, non-peer-reviewed articles, and editorials, Studies
that lack methodological rigor and cannot be classified as literature review, model
development, model testing, model advancement, or model integration.

• Publication Type: Theses, dissertations, and unpublished work, unless they are
very relevant to VRA and SIEQ and are peer-reviewed or published in recognized
academic outlets.

Quality Assessment

To ensure methodological rigor, a quality assessment of the selected papers was
undertaken. Criteria included clarity of findings and conclusions, robustness of data
analysis, methodological rigor, and relevance to the study themes. Most publications
were sourced from reputable databases indexed in SCOPUS and Web of Science (WOS),
and the majority had an impact factor of 2.5 or higher, reinforcing their scholarly caliber.
This assessment ensured that only high-quality, pertinent studies were included, thereby
strengthening the validity of the SLR and providing a robust foundation for developing the
conceptual model and identifying research gaps.

Following this process, data extraction and synthesis were undertaken in
subsequent stages.

2.3.3. Extraction

A total of 214 published papers were initially retrieved using the defined search
terms. Following the PRISMA guidelines [14], these records were systematically screened
and assessed for relevance and quality. Through a four-stage elimination process, the
final dataset was reduced to 105 peer-reviewed publications spanning seven decades, as
illustrated in Figure 1. Data extraction was carried out using a structured coding sheet and
organized into three components:

• General characteristics of the papers—including geographical distribution, database
sources, indexing bodies, and methodological approaches, along with bibliographic
details (author, title, year).

• Classification schemes—grouping studies by contribution to theory, research focus,
and research type.

• Identification of variables—extracting influential factors related to satisfaction with
indoor environmental quality (SIEQ) in vernacular houses, documented systematically
in Microsoft Excel for consistency and traceability.



Architecture 2025, 5, 87 6 of 28

2.3.4. Execution (Synthesis and Analysis)

The final stage of the SLR involved synthesizing and analysing the extracted data
through three complementary steps:

Classification Scheme

The 105 studies were systematically mapped using three schemes:

• Contribution to theory allocation to one or more of the five theoretical frameworks
(SUT, BAT, EST, SCT, TPB).

• Research focus—grouped into four categories: model development, model testing,
model advancement, and model integration.

• Research type—categorized into grounded theory, descriptive study, case study, docu-
ment analysis, empirical research, and analytical research. This classification provided
the foundation for structured synthesis across the reviewed literature.

Theoretical Mapping

Applications of the five theoretical frameworks were systematically documented, en-
abling comparative analysis of how each has been applied in the context of
VRA and SIEQ.

Cluster Analysis

The classification process provided a structured basis for analyzing research contri-
butions. The results are presented in Table 2, which summarizes the 105 reviewed studies
by research focus, type, and contribution. Sixty-two variables cited across the reviewed
studies were then consolidated into eight thematic clusters. A multi-stage cluster analysis,
using a single-linkage approach, grouped variables under shared operational definitions,
thereby providing a coherent framework for understanding antecedents of SIEQ. These
classifications also informed the subsequent analysis of theoretical applications and variable
clustering, forming the basis for Section 4.
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Table 2. Data Extraction.

Author and Reference Type of
Research Objectives Research

Approach Key Findings Key Factors in the Study Review Remarks Research Gap

Chandel et al. (2016)
[1] Model Advancement

To study indoor thermal
comfort through
energy-efficient vernacular
architecture features for
adaptation in modern
architecture.

Qualitative

The study provides
adaptation strategies for
modern architecture,
particularly in the
Himalayan region through
vernacular architecture
features that contribute to
thermal comfort.

Building materials, Roof
materials, Thermal comfort
Orientation, Space
planning, Openings,
Sunspace provision,
Construction techniques.

The study provides insights
for sustainable building
practices through a
comprehensive review of
vernacular architecture
features and their
applicability in modern
contexts. offering.

Evaluation void: Further
evaluation of the
effectiveness of these
features in modern contexts
is necessary.

Al-Obaidi, Woods, &
Hassan (2017)
[15]

Model Development
Green stormwater
infrastructure model
development of public
spaces.

Qualitative

Three Gray space models
(models for transitional
zones) based on green
stormwater. infrastructure:
separation-association,
half-association, and
complete association, was
validated through a case
study.

Green stormwater
infrastructure, Sustainable
Design, Environmental
Sustainability, Space
Planning, Resource
Management, Gray space,
Traditional architecture,
Stormwater utilization.

This research integrated
architectural ecology with
green stormwater
infrastructure and provided
innovative models for
urban public spaces.

Methodological conflict:
Methodological refinement
and testing in diverse urban
contexts is required.

Bourdeau, Pirard, &
Dupont (2022)
[16]

Model Development

To provide
machine-learning-based
real-time prediction scheme
(ML-PIS) for evaluation of
indoor humidity status in
unlabelled positions within
buildings.

Quantitative

Traditional spatial
interpolation algorithms
have been outperformed by
ML-PIS significantly in
reducing errors and
predicting indoor humidity
at unlabelled positions.

Spatial graph model, Indoor
environmental quality,
Humidity, Machine
learning, Real-time
prediction.

It is a novel approach to
improving real-time indoor
environment monitoring,
with significant
implications for digital
buildings.

Evaluation void: Further
evaluation is needed across
different environmental
variables and building
types is required.

Berardi, 2020
[17] Model Development

To enhance indoor air
quality and thermal comfort
by analyse the impact of
energy-efficient ventilation
strategies in vernacular
architecture.

Quantitative

The cross ventilation and
operable windows,
significantly reduce indoor
CO2 levels and improve
thermal comfort.

Thermal comfort,
Carbon-dioxide levels,
Cross ventilation, Operable
windows, Ventilation rate,

Useful insights into the
passive cooling strategies of
vernacular buildings are
provided.

Evaluation void:
Evaluation of the suggested
strategies across different
climate zones and building
types are required to
generalize the findings.

Singh et al. (2024)
[18] Model Development

To study the influence of
locally sourced materials in
in tropical climates in
achieving thermal comfort
and energy efficiency in
vernacular buildings.

Qualitative

Bamboo and laterite stone
have merged out to be
effective in providing
thermal insulation and
humidity control in tropical
regions.

Thermal insulation,
Humidity control, locally
sourced wood, Laterite
stone usage, Adaptive
clothing.

The research provides
valuable insights into the
role of materials in passive
cooling.

Knowledge void: The
long-term performance of
these materials in urban
construction must be
explored.

Aelenei, Aelenei, &
Gonçalves (2023)
[19]

Model Integration

To develop an integrated
approach for structural and
thermal retrofitting
strategies for masonry wall.

Qualitative

Structural retrofitting is
necessary in high seismic
risk areas, and the best
solution is location
dependent.

Thermal comfort,
Ecological cost, Seismic
capacity, Environment
quality.

The integrated approach
considering both structural
and thermal aspects has
been achieved.

Methodological conflict:
Methods refinement is
required as results are not
corroborated well with
earlier studies.

Attia, Gratia, De Herde, &
Hensen (2020)
[20]

Model Advancement

To identify similarities,
differences, and limitations
of building component
rating models.

Qualitative

The objectives, scope, and
aggregation techniques
differed in the rating
systems, but similarities
were observed in
methodology, and,
processes were highly
subjective.

Environmental quality,
building component rating
systems, Building
performance, Condition
assessment, Rating scale,
Weighting coefficients.

The comparison of building
component rating models,
of this study are useful in
highlighting key areas for
improvement in existing
buildings.

Methodological conflict:
The methodologies are
based on subjective
judgement, so there is need
for more objective and
standardized assessment
methods.
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Table 2. Cont.

Author and Reference Type of
Research Objectives Research

Approach Key Findings Key Factors in the Study Review Remarks Research Gap

Heidari et al., 2017
[21] Model Advancement

To develop guidelines to
enhance ventilation
performance of
wind-induced ventilation in
Sistan’s vernacular
architecture.

Qualitative

Provided guidelines to
enhance natural ventilation
performance in both
existing and future
buildings in three different
compound room types.

Ventilation elements, Room
orientation, Wind behavior,
satisfaction with indoor
environment quality.

The optimizing ventilation
strategies in traditional
Sistan architecture
provided in this research
are quite effective.

Methodological conflict:
The empirical validation
across different
environmental contexts is
totally.

Batterman (2017)
[22] Model Advancement

To estimate ventilation rates
in school classrooms to
review and evaluate
CO2-based methods and to
provide guidance on their
application.

The transient mass balance
method emerged out to be
the best.

Ventilation rate (VR),
Indoor environmental
quality (IEQ), CO2-based
methods, Transient mass
balance, HVAC systems.

The study advances
improving indoor air
quality in schools by using
CO2-based methods for
estimating VRs and
provides practical
implications.

Evaluation void: While the
transient mass balance
method showed promise,
evaluation on its accuracy
remains incomplete.

Chen et al., 2023
[23] Model Testing

To enhance thermal comfort
and energy efficiency in
residential buildings
through the evaluation of
the impact of building
orientation and ventilation
strategies.

Quantitative

Improving thermal comfort
and reducing energy
consumption was possible
through cross ventilation,
stack effect, and natural
airflow strategies.

Building orientation Cross
ventilation, Vent openings,
Stack effect, Window
placement, Natural airflow,

The study effectively
evaluates passive design
strategies for improving
thermal comfort in homes.

Evaluation void: Building
types and regions
considered are not adequate
to assess long-term
effectiveness, so further
validation is needed.
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3. Literature Review
Preliminary literature survey revealed that while several theories have been inves-

tigated for their relevance, five of them have repeatedly proven to be quite relevant in
the context of research in VRA. These theories have been used by the researchers in the
study of the influence of traditional knowledge of construction through VRA in building
construction to provide the occupants’ comfort, without compromising on the importance
of protecting the environment and preserving the local culture and tradition.

The following subsections critically examine five theoretical frameworks that have
been repeatedly applied in VRA research. Each framework highlights different dimen-
sions, environmental, cultural, or behavioral, of how vernacular strategies influence SIEQ.
Together, they provide the conceptual foundation for this review.

3.1. Sustainability Theory (SUT)

SUT emphasizes balancing ecological resilience, social heritage, and environmental
efficiency. In VRA research, it is frequently applied to analyze passive cooling, natural
ventilation, and the use of local materials as strategies that reduce energy demand while
preserving cultural identity [24–30]. While SUT highlights the environmental and cultural
dimensions of sustainability, applications often focus narrowly on energy savings, with
limited integration of occupant-centered measures of comfort.

3.2. Bioclimatic Architecture Theory (BAT)

BAT provides principles for achieving thermal comfort through climatic adaptation.
Studies across regions—India, Iran, China, Portugal, and Brazil—demonstrate how court-
yard planning, orientation, thick masonry walls, and roof overhangs reduce heat gain
and improve natural ventilation [31–45]. BAT thus offers a climate-responsive frame-
work closely aligned with adaptive comfort models [36]. However, its applications often
emphasize physical performance, with less attention to subjective occupant satisfaction.

3.3. Ecological Systems Theory (EST)

Environmentally responsive design, as endorsed by Ecological Systems Theory (EST),
has been instrumental in understanding vernacular architecture (VRA). EST addresses
interactions between human activities, cultural practices, and natural environments. For
example, vernacular architecture is often influenced by its local ecological context, reflecting
adaptation to regional environmental conditions [42]. EST provides a framework for
analyzing both micro- and macro-level interactions between nature and human habitation
in VRA dwellings [43]. Community resilience to environmental change has been fostered
through VRA, in alignment with EST principles [44]. Mazraeh and Mahmoudzadeh (2024)
applied EST to study traditional Baber-room construction in Iran, particularly regarding
thermal comfort [10]. Fitriaty et al. (2023) used EST to evaluate material selection and
natural ventilation in vernacular houses in Indonesia [45]. Yousefniapasha et al. (2021)
employed a shape-grammar approach to show how spatial configuration interacts with
cultural and environmental contexts, consistent with EST principles [46]. Numerous studies
have applied EST in VRA research, reinforcing its relevance in integrating environmental,
cultural, and social dimensions.

3.4. Social Cognitive Theory (SCT)

SCT emphasizes learning, social behavior, and community interaction. In VRA studies,
it has been used to analyze how traditional spatial arrangements foster identity, adapta-
tion, and collective well-being [11,47–52]. SCT thus foregrounds the role of perception,
social norms, and behavioral reinforcement in shaping comfort. However, its integration
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with environmental performance measures remains limited, resulting in a fragmented
understanding of SIEQ’s social dimension.

3.5. Theory of Planned Behavior (TPB)

TPB explains how attitudes, subjective norms, and perceived behavioral control influ-
ence the preservation and adaptation of VRA practices. Research shows how norms and
community beliefs shape sustainable construction preferences and occupant choices [53–57].
TPB is particularly relevant for understanding how cultural continuity and behavioral
intentions affect acceptance of vernacular strategies in modern contexts. Neverthe-
less, TPB applications in VRA remain few and often context-specific, leaving scope for
broader generalization.

3.6. Synthesis of Theories

Taking together, these five frameworks demonstrate that VRA’s contribution to SIEQ is
multidimensional: environmental theories (SUT, BAT, EST) explain physical and ecological
performance, while behavioral theories (SCT, TPB) capture social and cultural determi-
nants of satisfaction. Despite their widespread application, no study integrates all five
into a unified model, underscoring the need for comprehensive frameworks that bridge
environmental, cultural, and behavioral dimensions.

3.7. Variable Clustering and Synthesis

In parallel with theoretical perspectives, a synthesis of variables was undertaken
to capture how specific design features of vernacular houses contribute to satisfaction
with indoor environmental quality (SIEQ). A total of 62 variables cited across the reviewed
studies were systematically consolidated into eight thematic clusters. The clustering process
followed a multi-stage approach, employing a single linkage grouping method to combine
variables with shared operational definitions. This approach reduces fragmentation in
literature and highlights recurring design features that shape SIEQ outcomes. The resulting
framework provides a coherent structure for analyzing the antecedents of SIEQ and is
presented in Table 3.

Table 3. Cluster, research constructs, variables, and contributing authors.

Cluster Research Construct Variables from Review Articles Number of Times Cited Contributing Authors

1. Natural Ventilation (NVN)

Cross ventilation 10 [6,21,23,30,58–60]

Vent openings 8 [21,58–63]

Stack effect 7 [21,58–60,62,63]

Window placement 6 [1,15,23,60,64,65]

Natural airflow 9 [15,21,38,58,59,66]

Orientation to wind
direction 5 [10,20,67,68]

Operable windows 8 [19,67,69]

2. Orientation and
Layout (ORL)

Building orientation 7 [10,20,37,39,67,70–73]

Spatial layout 6 [46,70,71,74–77]

Zoning (function, privacy,
accessibility) 5 [8,20,57,70,78,79]

Thermal zoning 7 [62,67,80–82]

Floor plan configuration 9 [8,40,67,68,83,84]

Proximity to open spaces 8 [57,65,85–87]

Room arrangement 7 [88–92]

Sun path alignment 6 [20,64,67,68]
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Table 3. Cont.

Cluster Research Construct Variables from Review Articles Number of Times Cited Contributing Authors

3. Use of Local
Materials (ULM)

Locally sourced wood 12 [9,16,40,93–95]

Laterite stone usage 9 [9,57,79,96,97]

Bamboo materials 8 [10,41,86,94,96]

Stone masonry 8 [16,79,81,98]

Terracotta bricks 6 [10,40,96]

Mud walls 7 [9,85,86,94]

Clay tiles 6 [67,68,79,89,99]

Thatch roofing 5 [9,100–102]

Recycled materials 8 [16,65,71,103,104]

4. Shading Devices (SHD)

Roof overhangs 5 [40,59,79,90,105]

Plant-based shading 4 [68,71,86,98,101]

Courtyard trees 6 [79,86,90,94]

Louvered screens 7 [21,80,87,89]

Verandas 8 [81,86,89,94,101]

Canopies 9 [3,16,45,100]

Pergolas 5 [3,59,78]

5. Perceived Thermal Comfort
(PTC)

Temperature
regulation 11 [1,15,16,21]

Heat dissipation 7 [16,21,45,59,94]

Radiative cooling 6 [3,106,107]

Humidity control 6 [21,80,81,107]

Thermal insulation 8 [3,16,93,94]

Adaptive clothing 9 [22,89,100,107]

Cooling through evaporation 5 [16,21,45,81]

Seasonal adaptability 7 [59,80,100]

6. Perceived Air
Quality (PAQ)

Indoor air freshness 8 [2,3,22,61,66,108]

Natural filtration 6 [3,16,63,66]

Ventilation rate 5 [3,19,93,107–109]

Dust reduction 7 [3,19,22,80]

Airflow distribution 7 [19,21,66]

Carbon-dioxide levels 8 [3,16,21,22]

Removal of indoor
pollutants 9 [19,22,107]

Humidity moderation 6 [3,16,19,80]

7. Perceived Natural Lighting
(PNL)

Daylight penetration 9 [3,59,100,110,111]

Glare control 5 [19,21,80,107,111]

Window-to-wall ratio 8 [2,3,19,22,111]

Light shelves 6 [2,3,16,19,100]

Sunlight redirection
devices 6 [3,66,81,89]

Diffuse lighting 7 [21,22,107]

Interior reflectance 8 [3,16,66,89,100,107]

Time of light availability 6 [3,16,19,100]

8.

Satisfaction with
Indoor
Environmental Quality
(SIEQ)

Thermal comfort
satisfaction 15 [19–21,59,67,98]

Air quality satisfaction 12 [59,80,89,93]

Visual comfort satisfaction 14 [2,19,21,100,107]

Acoustic comfort
satisfaction 10 [19,22,89,107]

General occupant
satisfaction 18 [2,3,86,100]

Energy efficiency
perception 11 [16,19,21,22,107]

Health and well-being perception 13 [3,16,19,21,89,112]

Total 484
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4. Results
This section presents the findings of the systematic literature review (SLR), organized

in alignment with the study objectives. The results are reported in a structured narrative
to answer the research questions: (i) Which theoretical frameworks are most frequently
applied to explore VRA and SIEQ? (ii) How are research focuses and types distributed
across the literature? (iii) How can variables be clustered to conceptualize antecedents of
SIEQ? and (iv) What research gaps remain? The dataset of 105 reviewed papers provided
insights across three main dimensions: theoretical applications, research focus and type,
and variable clustering. The distribution of studies by country, database, and body indexing
was also analyzed to establish context.

4.1. Distribution of Studies
4.1.1. Geographical Distribution of Papers

The regional distribution of studies on vernacular architecture reveals a wide geo-
graphical spread, with India contributing the largest share at 17.5%, followed by Iran at
15.5% (Figure 2). The UK accounts for 11.7%, while both the USA and China contribute
7.8% each. This distribution underscores the importance of focusing on regions with rich
architectural heritage and diverse climatic conditions when examining vernacular archi-
tecture. Other notable contributions come from countries such as Egypt, Mexico, Turkey,
and Indonesia, reflecting the global interest in environmentally sustainable and culturally
relevant building practices. The inclusion of European nations such as Portugal, Spain,
and Italy, along with Brazil from South America, further demonstrates the widespread
recognition of vernacular architecture’s value. Overall, the SLR highlights the significance
of regional studies in understanding the concepts and practices of vernacular architecture
across varied geographical and cultural contexts.

 

Figure 2. Geographical distribution of papers.
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4.1.2. Databases Utilized for the Study

With 105 publications examined, the analysis reveals a diverse distribution of research
sources across major academic databases. Scopus emerged as the leading repository,
accounting for 31.4% of all publications (Figure 3), reflecting its broad coverage and strong
relevance to the topic. Clarivate Analytics ranked second, contributing 21.9% of the
identified works on VRA. This was followed by ProQuest (14.3%) and EBSCO (10.5%).
SAGE and JSTOR contributed 6.7% and 3.8%, respectively, while all remaining databases
collectively accounted for only 1.9% of the publications. This distribution underscores
the dominance of a few major indexing platforms in disseminating scholarly research on
vernacular architecture.

 

Figure 3. Distribution of papers based on database.

4.1.3. The Indexing Agencies of Papers

Among the indexing agencies, Scopus contributed the largest share, comprising
31.4% of the total publications (Figure 4). Google Scholar accounted for 17.1%, followed
by Web of Science (15.2%), EMBASE (14.3%), EBSCO (11.4%), and ProQuest (10.5%).
This distribution indicates that the majority of publications originate from databases in-
dexed by leading global indexing bodies, reflecting the credibility and scholarly rigor of
the reviewed literature.



Architecture 2025, 5, 87 14 of 28

 

Figure 4. Distribution of papers based on Indexing Bodies.

4.2. Theoretical Applications

Theories most frequently applied in Vernacular Architecture (VRA) research in-
clude Sustainability Theory (38%), Bioclimatic Architecture Theory (24%), and Ecolog-
ical Systems Theory (21%), followed by Social Cognitive Theory (10%) and the Theory
of Planned Behavior (10%) (Figure 5). The dominance of environmental and climatic
frameworks—collectively representing 83% of theoretical applications—demonstrates a
strong disciplinary focus on understanding how design elements influence satisfaction
with indoor environmental quality (SIEQ) through environmental, climatic, and ecological
perspectives. However, the relatively limited use of SCT and TPB suggests that the social,
behavioral, and cognitive dimensions of human–environment interaction remain underex-
plored. Developing an integrative model that synthesizes insights from both environmental
and social-behavioral theories would enable a more holistic understanding of how physical
design, human perceptions, and behavioral patterns interact to shape SIEQ in VRA. Such
a framework would bridge existing theoretical gaps, ensuring that both environmental
performance and occupant experience are fully addressed in the pursuit of enhancing SIEQ
through vernacular design.

 

Figure 5. Distribution of papers based on contribution to theories.
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4.3. Research Focus and Research Type
4.3.1. Research Approaches Used in the Papers

With 58.1% of the publications employing this strategy (Figure 6), the distribution
of articles by research methodology in vernacular architectural studies reveals a clear
preference for qualitative approaches. This dominance reflects the discipline’s emphasis
on in-depth, context-specific investigations of architectural practices, often utilizing case
studies, interviews, and ethnographic methods to explore the cultural, social, and environ-
mental dimensions of vernacular architecture. Quantitative approaches, used in 28.6% of
studies, focus on the collection of empirical data and statistical analysis, typically to evalu-
ate the structural characteristics or environmental performance of vernacular buildings.
Mixed method approaches account for 13.3%, integrating quantitative data with qualitative
insights to provide a more holistic understanding. Overall, the distribution underscores
the centrality of qualitative inquiry in capturing the nuanced and context-rich nature of
vernacular architecture, while quantitative and mixed methods play an important role in
validating and reinforcing findings.

 

Figure 6. Distribution of papers based on research approach.

4.3.2. Research Focus

Model testing emerged as the most prevalent research type, accounting for 35.2% of
the 103 reviewed papers (Figure 7). The substantial representation of Model Advancement
(32.4%) underscores ongoing efforts to refine and improve existing frameworks in response
to the dynamic nature of the field. In contrast, Model Development and Model Integration—
each constituting 16.2%—are comparatively less explored. This imbalance suggests that
while testing and advancing established models remain the dominant focus, there is
considerable scope for expanding research on developing new models and integrating
multiple theoretical perspectives. Combining the prominent theories discussed earlier
could foster the creation of robust integrative models that better address the complexities
of SIEQ in the context of vernacular architecture.
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37
34
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Number Percent

Figure 7. Distribution of papers based on research focus.

4.3.3. Research Type

The 105 papers reviewed in this SLR on vernacular architecture (VRA) demonstrate a
diverse range of methodological approaches. Grounded theory is the most frequently em-
ployed, appearing in 25.7% of studies (Figure 8), underscoring the emphasis on developing
theories rooted in the VRA context to uncover underlying patterns and meanings. Descrip-
tive studies account for 22.9%, reflecting a strong focus on classifying and characterizing the
various elements of VRA. Case studies (20%) highlight the value of context-rich, in-depth
examinations of individual examples, offering nuanced, site-specific insights. Document
analysis (14.3%) and empirical research (13.3%) further contribute historical depth and
fact-based perspectives. Analytical research, the least represented at 3.8%, reflects more
targeted investigations into specific aspects of VRA through rigorous data analysis. This
distribution suggests the need for a balanced approach that integrates theoretical develop-
ment, descriptive categorization, and empirical validation to advance understanding of
VRA’s complex dynamics. To synthesize these insights, a Research Focus Map (Figure 9)
was developed, illustrating contribution types in relation to the applied theories, four stages
of research focus, and the six research types identified in the literature.

A Research Focus Map was developed to classify the 105 reviewed studies, with
17 addressing model development, 37 model testing, 34 model advancement, and
17 model integration (Table 2). The most frequently applied framework was Sustain-
ability Theory (SUT, 38 papers), followed by Bioclimatic Architecture Theory (BAT, 24),
Ecological Systems Theory (EST, 21), and both Social Cognitive Theory (SCT) and the
Theory of Planned Behavior (TPB) (11 each) (Figure 10). SUT and BAT dominated model
testing and advancement, whereas SCT and TPB were underrepresented in development
and integration.
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Figure 8. Distribution of papers based on research methods.

Figure 9. The research focus map.



Architecture 2025, 5, 87 18 of 28

 

Figure 10. Cluster classification of research in vernacular architecture.

Grounded theory (27 studies) was the most common research type, particularly in
model development and advancement, followed by descriptive (24), case studies (21),
document analysis (15), empirical (14), and analytical (4). Overall, model testing and
advancement predominate, while integrative studies combining all five theoretical frame-
works remain absent, representing a key research gap.

Among theories, SUT was most widely applied as it links vernacular residential archi-
tecture (VRA) with sustainability objectives, such as reducing energy demand through pas-
sive design [15,113]. BAT followed, emphasizing thermal comfort under varying climatic
conditions [37,67] and highlighting climate-responsive strategies [58,59]. EST contributed
ecological perspectives, particularly on the cultural and environmental implications of mod-
ern transformations of VRA [80,88,114,115]. Though less frequent, TPB offered insights into
behavioural aspects, including social norms, attitudes, and intentions of residents [2,74].

4.4. Variable Clustering
Identification of Variables Using Cluster Analysis

The systematic literature review (SLR) revealed that research on satisfaction with
indoor environmental quality (SIEQ) in vernacular residential architecture (VRA) suffers
from several gaps—namely, the knowledge void, evaluation void, and methodological con-
flicts. These gaps reflect a lack of integrated understanding of how diverse design features
collectively influence SIEQ. To bridge this, we adopted cluster analysis, an exploratory
method that organizes similar data items into groups based on their shared characteristics.
By grouping variables that have been studied in fragmented ways, cluster analysis pro-
vides a structured framework for identifying patterns and relationships, thereby helping
to clarify the key factors influencing SIEQ. This approach not only synthesizes existing
knowledge but also guides future research by offering a coherent set of variables for
comprehensive study.

Our SLR extracted 62 distinct variables, referenced 484 times across 105 studies (Table 3),
and manually grouped them into eight clusters (Figure 10). The clusters are
summarized below:

1. Natural Ventilation (Cluster 1): 7 variables related to passive airflow strategies: cross
ventilation, ventilation openings, stack effect, window placement, natural airflow,
orientation to prevailing winds, and operable windows.

2. Orientation and Layout (Cluster 2): 8 variables capturing spatial and solar positioning:
building orientation, spatial layout, functional zoning (privacy/accessibility), thermal
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zoning, floor-plan configuration, proximity to open space, room arrangement, and
sun–path alignment.

3. Use of Local Materials (Cluster 3): 9 variables reflecting vernacular material choices:
locally sourced wood, laterite stone, bamboo, terracotta bricks, mud walls, clay tiles,
thatch roofing, and recycled materials.

4. Shading Devices (Cluster 4): 7 variables involving shading and buffering: roof over-
hangs, plant-based shading, courtyard trees, louvered screens, verandas, canopies,
and pergolas.

5. Perceived Thermal Comfort (Cluster 5): 8 variables describing how occupants experi-
ence thermal conditions: temperature regulation, heat dissipation, radiative cooling,
humidity control, thermal insulation, adaptive clothing, evaporative cooling, and
seasonal adaptability.

6. Perceived Air Quality (Cluster 6): 8 variables related to ventilation and air fresh-
ness: indoor air freshness, natural filtration, ventilation rate, dust reduction, airflow
distribution, carbon dioxide levels, pollutant removal, and humidity moderation.

7. Perceived Natural Lighting (Cluster 7): 8 variables concerning daylighting strategies:
daylight penetration, glare control, window-to-wall ratio, light shelves, sunlight
redirection devices, diffuse lighting, interior reflectance, and time of light availability.

8. Satisfaction with IEQ (Cluster 8): Seven variables capturing overall satisfaction: ther-
mal comfort satisfaction, air quality satisfaction, visual comfort satisfaction, acoustic
comfort satisfaction, general occupant satisfaction, energy-efficiency perception, and
health-and-well-being perception.

An integrative model summarizing the theoretical underpinnings, thematic clusters,
and identified research gaps is presented in Figure 11.

Figure 11. Integrative model summarizing theoretical underpinnings, thematic clusters of design
features, and research gaps identified in the SLR.

4.5. Research Gaps
Identification of the Research Gaps

Within the reviewed literature, six categories of research gaps were identified: knowl-
edge void, evaluation void, methodological conflict, action–knowledge conflict, theory
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application void, and contradictory evidence [116–119]. Among these, the most critical are
the evaluation void (57 occurrences), methodological conflict (15), and theory application
void (5), reflecting limited empirical validation, inconsistencies in measurement protocols,
and insufficient theoretical grounding in existing studies. The remaining categories—
knowledge void, action–knowledge conflict, and contradictory evidence were less frequent
but remain relevant for future inquiry. A detailed account of these gaps, their associated
deficiencies, and proposed research directions is presented in Table 4. These trends under-
score the limited empirical validation, methodological inconsistencies, and underutilization
of theory that currently constrain the field, forming the basis for the implications discussed
in Section 5.

Table 4. The type of research gap, deficiencies, need to bridge the gap, contributing authors, and
future direction for research.

Research Gap Deficiencies Need to Bridge the Gap Key Contributing
Authors Directions for Future Research

RG1. Knowledge void

Lack of thorough, integrated
research examining the
relationships between
environmental quality,
sociocultural views of
residents, and architectural
design elements.

To advance the theoretical and
practical understanding. The
research can help create more
efficient and culturally aware
architectural designs that
improve SIEQ and occupant
happiness.

[1,8,15,45,67,82]

• Develop integrative models of
VRA design with social and
cultural values.

• Investigate the role of
sociocultural factors on
environmental quality in
architectural practices.

• Study the role of cultural diversity
in forming the perception of
environmental quality in
vernacular designs.

• Investigate how VRA can be used
in improving environmental
sustainability.

RG2. Evaluation void

Dearth of empirical evidence
or assessments of the ways in
which different VRA design
elements affect SIEQ.

Filling this research gap is
crucial for developing
evidence-based guidelines that
can inform the design of future
vernacular-inspired buildings,
ensuring they meet modern
SIEQ standards while
preserving cultural heritage.

[1,17,20,43,85,120]

• Assess SIEQ through comparative
studies between modern and
vernacular designs.

• Integrate vernacular design
elements in modern architectural
designs and explore the
improvement of SIEQ, if any.

• Conduct comparative studies of
SIEQ in vernacular architecture
across different climatic
conditions.

• Use technology and simulations
to assess the impact of VRA
design elements on SIEQ.

RG3. Methodological
conflict

Discrepancies or
contradictions in the findings
based on methods applied in
several studies across regions,
contexts, and settings.

To provide unified or
comparative methodological
framework that can address
these discrepancies, yield more
dependable and generalizable
results, and improve the
consistency and comparability
of study findings, resulting in
a better comprehension of how
VRA affects SIEQ

[15,18,20,82,91,121]

• Standardize the methodology
exclusively for evaluating SIEQ in
VRA.

• Explore mixed-methods approach
to bridge discrepancies in the
findings of the impact of VRA on
sustainability.

• Conduct cross-cultural studies to
compare SIEQ in vernacular
architectures across regions to
find methodological
consistency/inconsistencies.

RG4. Action-knowledge
conflict

Disparity between study
findings (knowledge of SIEQ)
and practical use of that
information (VRA
application).

To ensure that the important
insights obtained from
research on VRA are
successfully transformed into
realistic, sustainable
architectural practices, hence
improving SIEQ.

[10,45,66,85,88,93]

• Test the VRA design under a
greater number of real-life
situations.

• Develop case studies to show how
VRA principles are implemented
in real-world projects to improve
SIEQ.

• Develop policy guidelines to
promote the practical application
of research findings in VRA
designs.

• Develop educational content on
VRA designs and connect
researchers with architects to
implement research-based
solutions.
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Table 4. Cont.

Research Gap Deficiencies Need to Bridge the Gap Key Contributing
Authors Directions for Future Research

RG5. Theory application
void

Insufficient use or
incorporation of current
theories in the investigation of
VRA and its influence on SIEQ.

Plugging this gap will provide
a stronger theoretical
foundation that can direct
future studies and real-world
architectural applications,
which makes it imperative to
fill. By filling this gap, scholars
can create approaches that
improve SIEQ in vernacular
architecture while remaining
theoretically and practically
sound.

[65,85,104,107,122,123]

• Explore and apply a higher
number of existing environmental
theories to VRA for better results
in SIEQ.

• Investigate the relationship
between theories through
empirical studies e.g., the Theory
of Planned Behavior (TPB) and
environmental comfort in VRA.

• Explore theories such as the Social
Cognitive Theory (SCT) in the
context of enhancing SIEQ across
cultures.

• Promote research on
interdisciplinary approaches (e.g.,
psychology, sociology) to refine
theoretical models for VRA and
SIEQ.

RG6. Contradictory
evidence

Disparities or contradictory
results on the relationship
between VRA and SIEQ
because of variations in
regional circumstances, or
theoretical frameworks
utilized.

To develop more trustworthy
evidence and more precise
instructions for integrating
VRA into contemporary
building practices by
addressing these conflicts,
which would ultimately
improve SIEQ in a variety of
climatic and cultural contexts.

[2,8,17,19,67,100]

• Conduct meta-analysis to
compare findings from different
studies.

• Conduct longitudinal research to
test the relationship between VRA
and SIEQ.

• Explore alternative theoretical
frameworks and models on the
understanding of VRA and SIEQ.

5. Discussion
This section interprets the findings of the SLR, considering existing literature, empha-

sizing theoretical, methodological, and practical implications.

5.1. Interpretation of Findings

The dominance of SUT and BAT reflects a strong emphasis on environmental and cli-
matic dimensions of VRA, whereas SCT and TPB remain underrepresented. This imbalance
highlights the need for integrative approaches that combine environmental and behavioral
dimensions. The clustering of variables into eight themes demonstrates that although
diverse factors have been studied, their fragmented treatment limits the development of
unified models.

5.2. Comparison with International Literature

Findings align with international studies on vernacular design and indoor comfort
[insert references from your draft here]. However, compared to other regions (e.g., Mediter-
ranean, Middle East, Southeast Asia), Indian studies remain less integrated in theoretical
application, signalling an area for improvement.

5.3. Implications of the Study

The identification of research gaps carries direct implications for both practice and
policy. For architects and planners, the findings highlight the need to adopt integrative
frameworks that combine passive design strategies with user-centered evaluation of com-
fort. Addressing the evaluation void requires systematic post-occupancy evaluations
to generate evidence-based design guidelines for climate-responsive housing. Tackling
methodological conflict calls for standardized protocols for measuring SIEQ variables,
enabling more reliable cross-study comparisons. Bridging the theory application void
demands greater integration of sustainability, ecological, and behavioral frameworks into
design practice. For policymakers, these insights underscore opportunities to embed vernac-
ular strategies into building codes and sustainability standards. Collectively, responding to
these gaps can help translate research into actionable strategies that enhance the resilience,
comfort, and sustainability of both vernacular and contemporary housing.
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5.4. Strengths and Limitations

This review makes a significant contribution by integrating theoretical, methodological,
and variable-level synthesis across seven decades of scholarship, offering a comprehensive
overview of VRA–SIEQ research. By consolidating five widely applied theories, clustering
62 variables into eight themes, and identifying six categories of research gaps, the study
establishes a structured foundation for advancing future inquiry.

However, certain limitations must be acknowledged. First, the scope of the review was
restricted to studies published in the past two decades, which may have excluded earlier
work that remains relevant. Second, the inclusion criteria were limited to publications
in English, potentially omitting valuable research in other languages. Third, while six
principal types of research gaps were identified, this categorization may not capture all
possible perspectives, as alternative frameworks could reveal additional gaps. Fourth, the
focus on five prominent theories necessarily excluded other, less explored frameworks that
may also influence SIEQ. Finally, although the PRISMA-guided process ensured rigor, the
possibility remains that relevant studies were inadvertently overlooked.

Despite these limitations, the study provides a solid foundation by mapping theoretical
contributions, classifying research approaches, and highlighting actionable gaps. These
strengths reinforce its value for guiding both future research and the practical adoption of
climate-responsive design strategies.

5.5. Future Research Directions

Future studies should focus on empirical validation of integrated frameworks, cross-
cultural comparisons, and the operationalization of clusters into measurable indicators
of SIEQ.

6. Conclusions
This review advances understanding of vernacular residential architecture (VRA)

and satisfaction with indoor environmental quality (SIEQ) by systematically synthesizing
evidence from 105 studies. Key findings can be summarized as follows:

• Theoretical Contributions: Five major frameworks: SUT, BAT, EST, SCT, and
TPB were identified, with SUT and BAT most widely applied, while SCT and
TPB remain underutilized.

• Research Focus and Types: The literature is dominated by model testing and advance-
ment, with fewer contributions in model development and integration. Grounded
theory was the most frequently applied methodological approach.

• Variable Clustering: Sixty-two variables were consolidated into eight thematic clusters,
providing a structured foundation for conceptualizing the antecedents of SIEQ.

• Research Gaps: Six categories of gaps were identified, with evaluation void, method-
ological conflict, and theory application void emerging as the most critical.

By consolidating theoretical perspectives, clustering variables, and mapping research
gaps, this review provides a comprehensive framework for advancing both scholarship
and practice. For architects and planners, the findings highlight the need for integrative,
evidence-based design strategies. For policymakers, they underscore opportunities to
embed vernacular principles in building codes and sustainability standards. Collectively,
the study offers actionable pathways to enhance resilience, comfort, and sustainability in
contemporary housing.

The significance of this study lies in its contribution to the ongoing dialogue linking
sustainability, architectural design, and occupant well-being. In an era of escalating climate
change and rapid urbanization, vernacular traditions emerge not as relics of the past but as
vital resources for shaping resilient, culturally resonant, and climate-responsive housing.
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By bridging vernacular wisdom with contemporary sustainability imperatives, this review
demonstrates that traditional architectural knowledge is indispensable for shaping the
future of resilient housing. The findings also align with and extend recent bibliometric and
conceptual contributions in vernacular and sustainable design [124,125]. Furthermore, the
clarity and scholarly rigor of this manuscript were enhanced by drawing on recommended
practices in scientific writing for non-native speakers [126].

Author Contributions: Conceptualization, S.S.S. and S.P.; methodology, S.S.S.; software, S.S.S.; vali-
dation, S.S.S. and S.P.; formal analysis, S.S.S.; investigation, S.S.S.; resources, S.P.; data curation, S.S.S.;
writing—original draft preparation, S.S.S. and S.P.; writing—review and editing, S.P.; visualization,
S.S.S.; supervision, S.P.; project administration, S.P. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data used and/or analyzed during the current study are available
from the corresponding author upon reasonable request.

Acknowledgments: The authors sincerely thank Manipal Academy of Higher Education (MAHE),
Manipal, for providing the institutional support, academic environment, and research facilities that
has helped in the successful completion of this work.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations
The following abbreviations are used in this manuscript:

SLR Satisfaction with Indoor Environmental Quality
VRA Vernacular Architecture
SUT Sustainability Theory
BAT Bioclimatic Architecture Theory
EST Ecological Systems Theory
SCT Social Cognitive Theory
TPB Theory of Planned Behavior
IEQ Indoor Environmental Quality
SIEQ Satisfaction with Indoor Environmental Quality

References
1. Chandel, S.S.; Sharma, V.; Marwah, B.M. Review of energy efficient features in vernacular architecture for improving indoor

thermal comfort conditions. Renew. Sustain. Energy Rev. 2016, 65, 459–477. [CrossRef]
2. Fisk, W.J.; Singer, B.C.; Chan, W.R. Association of residential energy efficiency retrofits with indoor environmental quality,

comfort, and health: A review of empirical data. Build. Environ. 2020, 180, 107067. [CrossRef]
3. Fekete, A.; Herczeg, Á. Participatory landscape design in the restoration of natural and cultural heritage: A case study of

vernacular bath renewal. In Proceedings of the International Conference series on Geotechnics, Civil Engineering and Structures,
Singapore, 4–5 April 2024; Springer Nature: Singapore, 2024; pp. 1172–1181.

4. Frontczak, M.; Wargocki, P. Literature survey on how different factors influence human comfort in indoor environments. Build.
Environ. 2011, 46, 922–937. [CrossRef]

5. Frontczak, M.; Schiavon, S.; Goins, J.; Arens, E.; Zhang, H.; Wargocki, P. Quantitative relationships between occupant satisfaction
and satisfaction aspects of indoor environmental quality and building design. Indoor Air 2012, 22, 119–131. [CrossRef]

6. Anselmo, V.; Coutinho, A. The impact of architectural design on indoor environmental quality: A review. Build. Environ. 2019,
156, 193–204. [CrossRef]

7. Arif, M.; Katafygiotou, M.; Mazroei, A.; Kaushik, A.; Elsarrag, E. Impact of indoor environmental quality on occupant well-being
and comfort: A review of the literature. Int. J. Sustain. Built Environ. 2016, 5, 1–11. [CrossRef]

https://doi.org/10.1016/j.rser.2016.07.038
https://doi.org/10.1016/j.buildenv.2020.107067
https://doi.org/10.1016/j.buildenv.2010.10.021
https://doi.org/10.1111/j.1600-0668.2011.00745.x
https://doi.org/10.1016/j.buildenv.2019.03.033
https://doi.org/10.1016/j.ijsbe.2016.03.006


Architecture 2025, 5, 87 24 of 28

8. Aboulnaga, M.; Mostafa, M. Sustainability principles and features learned from vernacular architecture: Guidelines for future
developments globally and in Egypt. In Sustainable Vernacular Architecture: How the Past Can Enrich the Future; Hassan, A.S.,
Hassan, R., Eds.; Springer: Cham, Switzerland, 2019; pp. 293–356. [CrossRef]

9. Mirkar, V.; Irshad, Q. Role of building materials in contemporary vernacular architectural expression: Case study of Konkan
Region. In Potency of the Vernacular Settlements; Routledge: London, UK, 2024; pp. 527–538.

10. Mazraeh, H.M.; Mahmoudzadeh, M. Recognizing light and thermal behavior in the structure and functionality of Baber-rooms in
the vernacular buildings of Bandar Lengeh. Hábitat Sustentable 2024, 14, 102–117. [CrossRef]

11. Mazzone, A.; Khosla, R. Socially constructed or physiologically informed? Placing humans at the core of understanding cooling
needs. Energy Res. Soc. Sci. 2021, 77, 102088. [CrossRef]

12. Wang, X.; He, Y.; Zhang, H. How to influence behavioral intention toward age-friendly home modifications in urban older people
aged 70+. Gerontol. Geriatr. Med. 2023, 9, 23337214231152697. [CrossRef]

13. Egger, M.; Smith, G.D.; O’Rourke, K. Introduction: Rationale, potentials, and promise of systematic reviews. In Systematic Reviews
in Health Care: Meta-Analysis in Context, 2nd ed.; Blackwell BMJ Books: London, UK, 2001; pp. 1–19.

14. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

15. Al-Obaidi, K.M.; Woods, P.; Hassan, A.S. Exploring the potential of applying vernacular strategies to modern buildings in a hot,
arid climate: Case study of Oman. Energy Procedia 2017, 115, 297–312. [CrossRef]

16. Bourdeau, M.; Pirard, E.; Dupont, F. Thermal performance of natural materials in sustainable architecture: A review. Build.
Environ. 2022, 216, 108964. [CrossRef]

17. Berardi, U. The outdoor microclimate benefits and energy saving resulting from green roofs retrofits in different climate conditions.
Renew. Energy 2020, 145, 2487–2500. [CrossRef]

18. Singh, S.D.; Asim, F.; Rai, S.; Prakash, J. Exploring forgotten vernacular architecture of Kangra Valley (Himachal Pradesh): A
case study of Badukhar village house. In Future Is Urban: Nature Based Solutions, Capacity Building and Urban Resilience; Springer:
Singapore, 2024; pp. 61–70.

19. Aelenei, D.; Aelenei, L.; Gonçalves, H. Adaptive shading systems for building envelopes: A review of concepts, materials, and
technologies. Renew. Sustain. Energy Rev. 2023, 164, 112421.

20. Attia, S.; Gratia, E.; De Herde, A.; Hensen, J.L.M. Assessing the thermal comfort of buildings: The impact of orientation, design,
and local climate. J. Build. Eng. 2020, 32, 101588. [CrossRef]

21. Heidari, A.; Sahebzadeh, S.; Dalvand, Z. Natural ventilation in vernacular architecture of Sistan, Iran: Classification and CFD
study of compound rooms. Sustainability 2017, 9, 1048. [CrossRef]

22. Batterman, S. Review and extension of CO2-based methods to determine ventilation rates with application to school classrooms.
Int. J. Environ. Res. Public Health 2017, 14, 145. [CrossRef]

23. Chen, J.; Hwang, S.; Lai, Y. Natural ventilation and daylighting design in high-performance buildings: Case studies and occupants’
perceptions. Energy Build. 2023, 273, 112482. [CrossRef]

24. Khan, H.M.; Al-Saadi, S.; Benkari, N.; Al-Hashim, A. Numerical simulation of ventilation potential in traditional Omani house:
Bait Al Khandaq as an example. J. Eng. Res. 2021, 18, 91–100. [CrossRef]

25. Reynolds, N.Y. ‘Architectural design for procuring thermal comfort’: Hassan Fathy, Nubia, and desert building. Int. J. Islam.
Archit. 2024, 13, 361–391. [CrossRef]

26. Toe, D.H.C.; Kubota, T. Comparative assessment of vernacular passive cooling techniques for improving indoor thermal comfort
of modern terraced houses in hot–humid climate of Malaysia. Sol. Energy 2015, 114, 229–258. [CrossRef]

27. Moubarak, L.M.; Qassem, E.W. Creative eco crafts and sustainability of interior design: Schools in Aswan, Egypt as a case study.
Des. J. 2018, 21, 835–854. [CrossRef]

28. Schoch, M.; Lawanyawatna, S. Grey spaces in contemporary Thai architecture: Integrating cultural and environmental aspects
into design. IOP Conf. Ser. Earth Environ. Sci. 2024, 1361, 012032. [CrossRef]

29. Ramakrishnan, P.S.; Kushwaha, S.P.S. Secondary forests of the Himalaya with emphasis on the north-eastern hill region of India.
J. Trop. For. Sci. 2001, 13, 727–747.

30. Al-Sanea, S.A.; Zedan, M.F. Thermal performance and comfort evaluation of passive strategies in residential buildings in hot
climates: A review. Renew. Sustain. Energy Rev. 2022, 153, 111788. [CrossRef]

31. Baghel, A.; Kumhar, K.; Bohra, H. Bioclimatic architecture: A sustainable approach to meet emerging energy demands of Jodhpur,
India. Specialusis Ugdymas 2022, 1, 9686–9706.

32. Manzano-Agugliaro, F.; Montoya, F.G.; Sabio-Ortega, A.; García-Cruz, A. Review of bioclimatic architecture strategies for
achieving thermal comfort. Renew. Sustain. Energy Rev. 2015, 49, 736–755. [CrossRef]

33. Zhong, W.; Pan, Y.; Xiao, W.; Zhang, T. Identifying bioclimatic techniques for sustainable low-rise high-density residential units:
Comparative analysis on the ventilation performance of vernacular dwellings in China. J. Build. Eng. 2023, 80, 108008. [CrossRef]

https://doi.org/10.1007/978-3-030-18488-9_15
https://doi.org/10.22320/07190700.2024.14.01.08
https://doi.org/10.1016/j.erss.2021.102088
https://doi.org/10.1177/23337214231152697
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.egypro.2017.05.020
https://doi.org/10.1016/j.buildenv.2022.108964
https://doi.org/10.1016/j.renene.2019.08.084
https://doi.org/10.1016/j.jobe.2020.101588
https://doi.org/10.3390/su9061048
https://doi.org/10.3390/ijerph14020145
https://doi.org/10.1016/j.enbuild.2022.112482
https://doi.org/10.53540/TJER.VOL18ISS2PP91-100
https://doi.org/10.1386/ijia_00145_1
https://doi.org/10.1016/j.solener.2015.01.035
https://doi.org/10.1080/14606925.2018.1533717
https://doi.org/10.1088/1755-1315/1361/1/012032
https://doi.org/10.1016/j.rser.2021.111788
https://doi.org/10.1016/j.rser.2015.04.095
https://doi.org/10.1016/j.jobe.2023.108008


Architecture 2025, 5, 87 25 of 28

34. Mohammadi, A.; Saghafi, M.R.; Tahbaz, M.; Nasrollahi, F. Effects of vernacular climatic strategies (VCS) on energy consumption
in common residential buildings in southern Iran: The case study of Bushehr city. Sustainability 2017, 9, 1950. [CrossRef]

35. Nakhaee Sharif, A.; Keshavarz Saleh, S.; Afzal, S.; Shoja Razavi, N.; Fadaei Nasab, M.; Kadaei, S. Evaluating and identifying
climatic design features in traditional Iranian architecture for energy saving (case study of residential architecture in northwest of
Iran). Complexity 2022, 2022, 3522883. [CrossRef]

36. de Dear, R.; Brager, G.S. Thermal comfort in naturally ventilated buildings: Revisions to ASHRAE Standard 55. Energy Build.
2002, 34, 549–561. [CrossRef]

37. Huang, H.; Xie, Y.Q.; Chen, J.J.; Liang, S.; Chen, Z.J. Bioclimatic design strategy of vernacular architecture in the south-east of
China: A case study in Fujian, China. Int. J. Low-Carbon Technol. 2024, 19, 3–24. [CrossRef]

38. Khei, S.; Mateus, R.; Ortega, J.; Briones-Llorente, R. Quantitative analysis of vernacular residential building typologies and
bioclimatic strategies in the warm-summer Mediterranean climate: The Montesinho Natural Park as a case study. Buildings 2024,
14, 2321. [CrossRef]

39. Anna-Maria, V. Evaluation of a sustainable Greek vernacular settlement and its landscape: Architectural typology and building
physics. Build. Environ. 2009, 44, 1095–1106. [CrossRef]

40. Santos, M.M.; Ferreira, A.V.; Lanzinha, J.C. Sustainable vernacular architecture to improve thermal comfort in African countries.
In Proc. Int. Conf. Recovery, Maintenance and Rehabilitation of Buildings; Springer Nature Switzerland: Cham, Switzerland, 2023; pp.
564–575. [CrossRef]

41. Toroxel, J.L.; Silva, S.M. A review of passive solar heating and cooling technologies based on bioclimatic and vernacular
architecture. Energies 2024, 17, 1006. [CrossRef]

42. Zong, J. Sustainable development of vernacular architecture. J. Asian Archit. Build. Eng. 2024, 24, 3558–3574, advance online
publication. [CrossRef]

43. Chen, Y.; Kitagawa, K. Locally based architectural construction strategies in rural China: Textual analysis of architects’ design
thinking. Sustainability 2023, 15, 10573. [CrossRef]

44. Nasir, O.; Kamal, M.A. Vernacular architecture as a design paradigm for sustainability and identity: The case of Ladakh, India.
Am. J. Civ. Eng. Archit. 2021, 9, 219–231. [CrossRef]

45. Fitriaty, P.; Zubaidi, F.; Masiming, Z.; Bassaleng, A.J.R.; Burhany, N.R.; Syahrullah, M.R. Energy efficient features of vernacular
houses in tropical hilly area of Indonesia. In IOP Conf. Ser. Earth Environ. Sci. 2023, 1157, 012010. [CrossRef]

46. Yousefniapasha, M.; Teeling, C.; Rollo, J.; Bunt, D. Shape grammar, culture, and generation of vernacular houses: A practice on
the villages adjacent to rice fields of Mazandaran, in the north of Iran. Environ. Plan. B Urban Anal. City Sci. 2021, 48, 94–114.
[CrossRef]

47. Dace, E.; Stibe, A.; Timma, L. A holistic approach to manage environmental quality by using the Kano model and social cognitive
theory. Corp. Soc. Responsib. Environ. Manag. 2020, 27, 430–443. [CrossRef]

48. Nguyen, Y.K.; Huynh, V.K. Vernacular identity conservation: Architectural ethnography fieldwork on Cham housing in Mekong
Delta, Vietnam. IOP Conf. Ser. Earth Environ. Sci. 2024, 1363, 012115. [CrossRef]

49. Rosenstock, I.M.; Strecher, V.J.; Becker, M.H. Social learning theory and the health belief model. Health Educ. Q. 1988, 15, 175–183.
[CrossRef] [PubMed]

50. Palazzo, P.P. Vernacular patterns in Portugal and Brazil: Evolution and adaptations. J. Tradit. Build. Archit. Urban. 2021, 359–370.
[CrossRef]

51. Barrera, P.N.; Bartholomew, P.E. Anthropology of design: How traditional Korean architecture expands the terms of conservation,
collaboration, and sustainable management. In Built Heritage: Monitoring Conservation Management; Springer International
Publishing: Cham, Switzerland, 2014; pp. 283–298. [CrossRef]

52. Von Wirth, T.; Grêt-Regamey, A.; Moser, C.; Stauffacher, M. Exploring the influence of perceived urban change on residents’ place
attachment. J. Environ. Psychol. 2016, 46, 67–82. [CrossRef]

53. Wang, F.; Wang, S.; Cheng, B.; Wang, W. To inhabit, retain or abandon? Adaptive utilization of energy-efficient sunken buildings
by rural households in Shanzhou, China. Energy Build. 2022, 255, 111668. [CrossRef]

54. Foruzanmehr, A.; Vellinga, M. Vernacular architecture: Questions of comfort and practicability. Build. Res. Inf. 2011, 39, 274–285.
[CrossRef]

55. Shin, J.H. Toward a theory of environmental satisfaction and human comfort: A process-oriented and contextually sensitive
theoretical framework. J. Environ. Psychol. 2016, 45, 11–21. [CrossRef]

56. Vassiliades, C.; Minterides, C.; Astara, O.E.; Barone, G.; Vardopoulos, I. Socio-economic barriers to adopting energy-saving
bioclimatic strategies in a Mediterranean sustainable real estate setting: A quantitative analysis of resident perspectives. Energies
2023, 16, 7952. [CrossRef]

57. Aulia, A.N.; Veronica, S. Exploring Indonesia’s vernacular architecture: Comparison of environment and culture responsiveness.
J. Koridor 2024, 15, 48–59. [CrossRef]

https://doi.org/10.3390/su9111950
https://doi.org/10.1155/2022/3522883
https://doi.org/10.1016/S0378-7788(02)00005-1
https://doi.org/10.1093/ijlct/ctad079
https://doi.org/10.3390/buildings14082321
https://doi.org/10.1016/j.buildenv.2008.05.026
https://doi.org/10.1007/978-3-031-48461-2_48
https://doi.org/10.3390/en17051006
https://doi.org/10.1080/13467581.2024.2399685
https://doi.org/10.3390/su151310573
https://doi.org/10.12691/ajcea-9-6-2
https://doi.org/10.1088/1755-1315/1157/1/012010
https://doi.org/10.1177/2399808319843919
https://doi.org/10.1002/csr.1828
https://doi.org/10.1088/1755-1315/1363/1/012115
https://doi.org/10.1177/109019818801500203
https://www.ncbi.nlm.nih.gov/pubmed/3378902
https://doi.org/10.51303/jtbau.vi2.524
https://doi.org/10.1007/978-3-319-08533-3_21
https://doi.org/10.1016/j.jenvp.2016.03.001
https://doi.org/10.1016/j.enbuild.2021.111668
https://doi.org/10.1080/09613218.2011.562368
https://doi.org/10.1016/j.jenvp.2015.11.004
https://doi.org/10.3390/en16247952
https://doi.org/10.32734/koridor.v15i1.16519


Architecture 2025, 5, 87 26 of 28

58. Michael, A.; Demosthenous, D.; Philokyprou, M. Natural ventilation for cooling in Mediterranean climate: A case study in
vernacular architecture of Cyprus. Energy Build. 2017, 144, 333–345. [CrossRef]

59. Pan, Y.; Zhong, W.; Zheng, X.; Xu, H.; Zhang, T. Natural ventilation in vernacular architecture: A systematic review of bioclimatic
ventilation design and its performance evaluation. Build. Environ. 2024, 253, 111317. [CrossRef]

60. Daemei, A.B.; Osmavandani, P.H.; Nikpey, M.S. Study on vernacular architecture patterns to improve natural ventilation
estimating in humid subtropical climate. Civ. Eng. J. 2018, 4, 2097–2110. [CrossRef]

61. Bassaleng, A.J.R.; Fitriaty, P.; Burhany, N.R.; Zubaidi, F.; Arifin, R. Thermal performance of vernacular stilt house in Palu City.
Interdiscip. J. Human. 2024, 3, 185–195.

62. Çelik, A.K.; Oktay, E. Modelling households’ fuel stacking behaviour for space heating in Turkey using ordered and unordered
discrete choice approaches. Energy Build. 2019, 204, 109466. [CrossRef]

63. Elsaid, S.; Mahdy, M.M.; El-Mekawy, M.A. Impact of natural ventilation strategies on indoor air quality in green buildings: A
simulation study. J. Build. Eng. 2021, 35, 102087. [CrossRef]

64. Ariana, K.M.; Tiarawati, R.A.; Hamsjah, F.A.; Radhiyya, R.N.; Novianto, D.; Nuffida, N.E.; Sumanti, A.E. Investigation of colonial
architecture’s influence on the resilience and sustainability of the limasan house in Ndalem Ngabean. IOP Conf. Ser. Earth Environ.
Sci. 2024, 1351, 012023. [CrossRef]

65. Lecaro, M.; Lau, B.; Rodrigues, L.; Jarman, D. The application of vernacular Australian environmental design principles in Glenn
Murcutt’s architecture. Future Cities Environ. 2017, 3, 3. [CrossRef]

66. Chenari, B.; Dias Carrilho, J.; Gameiro da Silva, M. Towards sustainable, energy-efficient and healthy ventilation strategies in
buildings: A review. Renew. Sustain. Energy Rev. 2016, 59, 1426–1447. [CrossRef]

67. Singh, M.K.; Mahapatra, S.; Atreya, S.K. Bioclimatism and vernacular architecture of north-east India. Build. Environ. 2009, 44,
878–888. [CrossRef]

68. Nugroho, A.M. Passive design strategy in vernacular house of Samin, Indonesia. Dimensi J. Archit. Built Environ. 2024, 51, 17–27.
[CrossRef]

69. Iravani, I.; Etessam, H.; Masoud, M.; Mofidi, S.M. The role of wind and natural ventilation in the vernacular architecture of
Zavareh. Int. J. Vent. 2009, 8, 175–186. [CrossRef]

70. Rashid, M.; Ara, D.R. Modernity in tradition: Reflections on building design and technology in the Asian vernacular. Front.
Archit. Res. 2015, 4, 46–55. [CrossRef]

71. Zhou, M.; Bonenberg, W.; Wei, X.; Qi, L. The study on adaptation of vernacular architecture in modern rural architecture design
during the process of rural revitalization. In International Conference on Applied Human Factors and Ergonomics; Springer: Cham,
Switzerland, 2020; pp. 185–191. [CrossRef]

72. Damayanti, R.A.; Leksono, E.T.; Indrayani, R.P.; Piet, V.N. Neo-vernacular approach to application of roof shape of architectural
building in West Sumatera as a conservation of cultural heritage. In Proceedings of the International Conference on Sustainability
in Creative Industries, Cham, Switzerland, 4–6 November 2022; Springer Nature Switzerland: Cham, Switzerland, 2022; pp.
103–111. [CrossRef]

73. Tarrad, M.; Ahmad, U. Factors affecting the formation of architectural space and construction systems in the Jordanian vernacular
architecture. In Proceedings of the 3rd International Civil Engineering and Architecture Conference, Kyoto, Japan, 17–20 March
2023; Springer Nature: Singapore, 2023; pp. 781–791. [CrossRef]

74. Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
75. Asquith, L.; Vellinga, M. Vernacular Architecture in the Twenty-First Century: Theory, Education, and Practice; Taylor & Francis:

London, UK, 2006.
76. Jalan, A. Re-interpreting rules of vernacular practices for contemporary built form within an urban setting. In Potency of the

Vernacular Settlements; Routledge: London, UK, 2024; pp. 277–297.
77. Nursanty, E.; Cauba Jr, A.G.; Waskito, A.P. Vernacular branding: Sustaining city identity through vernacular architecture of

indigenous villages. Place Brand. Public Diplom. 2024, 20, 482–503. [CrossRef]
78. Deshpande, A.; Gupta, A. A study of consumer behavior: Preferences for vernacular and modern architecture in hot and dry

Indian regions. Int. Res. J. Adv. Eng. Manag. 2024, 2, 1157–1161. [CrossRef]
79. Vedhajanani, B.; Amirtham, L.R. Influence of courtyard on the behavioural, cultural, climatic and spatial characteristics in a

transformed vernacular courtyard house–A case study in Kumbakonam, Tamil Nadu. Indian J. Sci. Technol. 2024, 17, 691–701.
[CrossRef]

80. Chahbi, M. Environmental and socio-cultural transition from traditional courtyard dwellings to contemporary housing practices
in Morocco: Insights from Arab and East Asian regions. J. Umm Al-Qura Univ. Eng. Archit. 2024, 15, 574–590. [CrossRef]

81. Khakzand, M.; Ashrafi, N.; Yaghoubi, M. Investigating the impact of inlet height in the solar chimney in vernacular houses on the
indoor natural ventilation efficiency. Int. J. Urban Manag. Energy Sustain. 2024, 4, 142–153.

82. Tawayha, F.A.; Braganca, L.; Mateus, R. Contribution of the vernacular architecture to the sustainability: A comparative study
between the contemporary areas and the old quarter of a Mediterranean city. Sustainability 2019, 11, 896. [CrossRef]

https://doi.org/10.1016/j.enbuild.2017.03.040
https://doi.org/10.1016/j.buildenv.2024.111317
https://doi.org/10.28991/cej-03091142
https://doi.org/10.1016/j.enbuild.2019.109466
https://doi.org/10.1016/j.jobe.2020.102087
https://doi.org/10.1088/1755-1315/1351/1/012023
https://doi.org/10.1186/s40984-017-0026-6
https://doi.org/10.1016/j.rser.2016.01.074
https://doi.org/10.1016/j.buildenv.2008.06.008
https://doi.org/10.9744/dimensi.51.1.17-27
https://doi.org/10.1080/14733315.2006.11683842
https://doi.org/10.1016/j.foar.2014.11.001
https://doi.org/10.1007/978-3-030-51295-8_23
https://doi.org/10.1007/978-3-031-50894-3_11
https://doi.org/10.1007/978-981-99-6368-3_63
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1057/s41254-024-00349-2
https://doi.org/10.47392/IRJAEM.2024.0153
https://doi.org/10.17485/IJST/v17i8.3118
https://doi.org/10.1007/s43995-024-00078-w
https://doi.org/10.3390/su11030896


Architecture 2025, 5, 87 27 of 28

83. Ahmed, I.; Khan, T. Finding post-colonial identity through vernacular and climate responsive adaptations: The architecture of
Bangladesh from 1947 to 1971. Open House Int. 2024, 49, 384–408. [CrossRef]

84. Konstantatou, M.; Todisco, L.; Borg, C.; Piker, D.; Perez, S.C.; Gallou, I. Design and assembly of efficient component-based
off-earth infrastructure: From vernacular to contemporary form-finding methods. In Adaptive On- and Off-Earth Environments;
Springer: Cham, Switzerland, 2024; pp. 1–19. [CrossRef]
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