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ABSTRACT ARTICLE HISTORY

The sustainable evolution of vernacular architecture effectively addresses climate change and Received 28 February 2024
environmental challenges, yet comprehensive reviews are scarce. Therefore, this study aimed Accepted 28 August 2024
to explore the history and progression of vernacular architecture and address the requisite KEYWORDS
knowledge and methodologies for its sustainable development via a systematic literature  yernacular architecture:
review. A meticulous screening process of relevant articles was performed in two research Systematic review;
databases (Scopus and Web of Science) using the keywords “Cave-dwelling,” “Kiln building,” Sustainability; ATLAS.Ti 23
“Historical architecture,” and “Vernacular architecture” that represents vernacular architecture

and “Sustainable” and “Green building” for sustainability. A total of 36 articles published

between 2019 and 2023 were then selected for the quantitative and qualitative analyses

using the ATLAS.ti 23 software. The result revealed five major themes: 1) Cultural characteristics

of vernacular architecture; 2) Structure of vernacular architecture; 3) Vernacular architecture

environment; 4) Renewal and utilisation of vernacular architecture; and 5) Assessment criteria

in vernacular architecture. In summary, the current research on vernacular architecture remains

primarily focused on architectural studies, with minimal consideration from the user’s view-

point. Thus, it is essential to enhance the comfort and functionality of vernacular architecture,

preserve its local culture, and meet the users’ demands.

Scopus

(TITLE-ABS-KEY { "Cave-dwelling” OR ‘Kiln architecture’ OR “Vernacular architecture
OR “Hictoric building” ) AND TITLE-ABS-KEY { “Sustainability” OR “Green building” })

Records removed before screening: Duplicate records removed
Records excluded: Published from 2019 to 2023
Access: English

Reports hot retrieved: Based on abstract title words
Reports excluded:  Full-text reading
Reasons: Not focus on buildings,

Not related to sustainability
Document type: Article

Publication stage: Final

Review paper
Unavailable full text

Employing Quantitative and Qualitative Research Methods s
The quantitative data used to analyse the selected articles were derived from the general bibliometric information, such as the <olintry of origin, name of
Jjournals, and article distributions based on country. In contrast, the data analysis { coding methods, which classified and summarised the
\ articles to construct a framework while ensuring the connection between (he framework and the data. .

The result revealed five major themes: 1) Cultural characteristics of vernacular
architecture; 2) Structure of vernacular architecture; 3) Vemacular architecture
environment; 4) Renewal and utilisation of vernacular architecture; and

5) Assessment criteria in vernacular architecture.

What are The Current Trends of Research on Sustainability Vernacular Architecture?

Introduction
with architectural designs have the potential to reduce

The energy consumption by the construction industry carbon emissions by 60% (Tzikopoulos, Karatza, and
is expected to continue to rise in line with the steady Paravantis 2005). Historical buildings initially represent
growth of the global population. Statistically, nearly  sustainable characteristics that respond to the micro-
half of the world’s carbon emissions are contributed climate and the location of the structure (Abdelrazek
by the construction industry (Zhai and Previtali 2010).  and Yilmaz 2020). Many of these unique structures also
The onset of the global energy crisis has driven the possess significant cultural heritage values and play a
international community to pay more attention to pre-  crucial role in addressing climate change and other key
serving and protecting fast-depleting environmental environmental challenges (Redden and Crawford
resources. Interestingly, energy-efficient buildings 2021). In view of this, energy-efficient architecture
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has gained considerable traction in the construction
industry.

In a recent study, Martinovic, Zecevic, and
Salihbegovi¢ (2023) believed that vernacular architec-
ture is one of the most representative forms of sustain-
able building. In fact, a significant portion of vernacular
architecture has demonstrated higher efficiency in
energy conservation, contrary to the expectations of
most scholars. As a result, an increasing number of
researchers have begun to evaluate the energy-saving
performance of traditional residences (Engin et al.
2007; Fabbri and Tronchin 2006). These studies
assessed various traditional homes to inspire more
scholars to explore the efficient energy-saving charac-
teristics of vernacular architecture.

Generally, vernacular architecture has the potential
to be a valuable source of inspiration and learning
material to promote more influential and meaningful
modern architectural strategies. However, these rich
historical and cultural heritage structures have gradu-
ally lost their unique characteristics and appeal over
time and become nondescript locations (Yazici and
Aslan 2019). This is undoubtedly a significant loss to
vernacular architecture and leads to the growing
energy consumption in the construction industry. In
related research fields, more focus is given to the
sustainability of architectural construction technology
(Qtaishat, Emmitt, and Adeyeye 2020). Recent environ-
mental focus has also shifted towards assessing the
impact of buildings, particularly their role in addressing
the challenges of climate change, on the natural envir-
onment (Redden and Crawford 2021).

In recent decades, research on sustainable verna-
cular architecture has made numerous advances, as
scholars have consistently focused on vernacular
architecture. The physical appearance of traditional
buildings primarily depends on several factors, such
as human interaction with the environment, adapt-
ability to the environment, and the maximisation of
environmental resources. Various forms of vernacu-
lar architecture exist as a result of the diverse nat-
ural resources available in different regions.
Therefore, natural resources are considered a signif-
icant factor that influences the establishment of
traditional architecture (Shaikhli and Shafie 2020).
However, the functionality of traditional vernacular
architecture can no longer fulfil the increasing
demands of modern living, causing many of these
buildings to be left abandoned and deteriorate
(Djebbour and Biara 2020; Vehbi, Gilin¢e, and
Iranmanesh 2021). In response to this threat,
Halilovic (2020) suggests that the development of
architecture based on sustainable principles can
protect these valuable architectural cultures from
being exposed to imminent destruction.

A fundamental aspect of European heritage man-
agement and preservation programs is the conscious

and effective reuse of historical buildings as a start-
ing point for developing conservation. In this con-
text, buildings with a historical background show
their unique construction and space, influencing
changes in usage and updates in performance (De
Gregorio, De Vita, and Paris 2023). Aigwi et al. (2020)
and Greco (2020) revealed that researchers often
prioritise underutilised historical structures in empiri-
cal studies when assessing the performance of histor-
ical buildings for adaptive reuse and intervention.
Nevertheless, research on the sustainability of verna-
cular architecture focuses on the uniqueness of each
case.

In the past five years, there has been a growing
interest in sustainable vernacular architecture.
Despite the steady increase in research on vernacular
architecture, there is a clear lack of review papers that
thoroughly examine the sustainable development of
vernacular architecture as a basis for further investiga-
tion. Since vernacular buildings are highly influenced
by their environment, their strategies for sustainable
development also vary accordingly. In view of this,
there is a need to identify common issues and devel-
opment trends affecting the research and develop-
ment of vernacular architecture, ultimately promoting
the progress of sustainable development of vernacular
architecture. Therefore, this study aims to explore valu-
able insights and formulate effective guidelines for the
sustainable development of vernacular architecture.
Moreover, this systematic literature review attempts
to identify research gaps and provide research direc-
tions for the future development of vernacular archi-
tecture. Two key research questions were established
as follows:

Research question 1 (RQ1): What are the current
trends of research on sustainability vernacular archi-
tecture from 2019 to 2023?

Research question 2 (RQ2): What insights can be
gained from sustainable vernacular architecture,
including its definition, relationship with the environ-
ment, sustainable technical practices, and impact on
the preservation of local culture?

RQ1 focuses on identifying the characteristics and
trends of articles published between 2019 and 2023. A
comprehensive comparative analysis should be con-
ducted to consider several factors, such as research
location, journal source, and publication timeline.
This analysis is expected to provide insights into the
research field, highlighting the critical content and
contributors in this area. Meanwhile, RQ2 involves var-
ious aspects of the sustainable development of verna-
cular architecture, including its definition, the
relationship between architecture and the environ-
ment, the construction techniques used in sustainable
vernacular architecture, and the significant impact of
sustainable vernacular architecture on the preserva-
tion and protection of local architectural culture.



2. Background literature
2.1. Vernacular architecture

“Vernacular architecture” refers to the art of sponta-
neously constructed, community-based, and environ-
mentally oriented buildings and shelters (Thappa,
Sharma, and Kumar 2022). This unique design reflects
the Indigenous society, environmental technology,
and local culture. The architectural language of a
region, influenced by material and cultural factors
throughout history and passed down to future genera-
tions through buildings, constitutes its vernacular
architecture (Ceylan 2022). Murillo Camacho, Fouseki,
and Altamirano (2023) emphasised that governments,
heritage groups, and energy industries recognise
buildings with historical and cultural significance and
cannot be replaced. Despite their high environmental
performance, vernacular architecture is commonly
overlooked in architectural planning due to opera-
tional issues (Redden and Crawford 2021).

Evidently, vernacular architecture exhibits a very
high cultural value that is related to its historical
and artistic values, as well as integrity and authen-
ticity (Murillo Camacho, Fouseki, and Altamirano
2023; Vehbi, Giinge, and Iranmanesh 2021). When
researching the development of vernacular architec-
ture, it is essential to prioritise preserving the build-
ing’s historical and cultural heritage. Hence,
restoration (recovery) plans for heritage residential
buildings and the construction of new ones aim to
create a diverse living environment for the popula-
tion at different economic levels. Nevertheless,
restoration plans are faced with various conserva-
tion challenges (Murillo Camacho, Fouseki, and
Altamirano 2023).

There has been a growing interest in research
focusing on vernacular architecture over the past
five years. Based on the cultural value of architecture,
the research by Greco (2020) and Polo Lépez et al.
(2021) proposed an exploration to improve the
adaptability and usability of vernacular and heritage
buildings while prioritising the preservation of their
historical and cultural aspects. In another study,
Bertagni, Boarin, and Zuppiroli (2020) focused pri-
marily on the structural integrity of historical build-
ings, stressing the need to reinforce historical
building structures to prevent loss of life and prop-
erty. Given the increasing demand for carbon reduc-
tion in various countries, existing buildings often
play a vital role in reducing energy consumption
(Wong 2019). Adaptive reuse is a fundamental policy
and method to achieve sustainability. This approach
aims to preserve both the tangible and intangible
values of the architecture and the original building
materials’ resilience. This effectively reduces the
wastage of resources (Vehbi, Giince, and
Iranmanesh 2021).
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2.2. Sustainable development of vernacular
architecture

The concept of sustainability dates back over 50 years
ago, in 1969, when the International Union for
Conservation of Nature (IUCN) adopted a new direc-
tion (Adams 2006). The Club of Rome published “The
Limits to Growth” (Meadows et al. 1972), and later the
Brundtland Commission Report (1987) formally inte-
grated “sustainable development” into the main-
stream. The Brundtland Report highlights that the
sustainable development concept is built upon three
fundamental pillars: environment, economy, and
society. Vernacular architecture is one of the best
representations of buildings that combine climatic
environments and residential functions, which is a cru-
cial characteristic of sustainability (Juan et al. 2019).

The increased demand for more buildings, better
quality of life, and higher energy consumption is attrib-
uted to accelerated urbanisation and population
growth. This has prompted more research on climate
adaptation strategies, such as traditional design meth-
ods, architectural techniques, and building materials
(Juan et al. 2019). Accordingly, Grodzka and Solbiati
(2023) and Agyekum, Kissi, and Danku (2020) pointed
out the low recognition of sustainable development in
vernacular architecture despite the widespread
research, and the sustainability assessment criteria
applied to vernacular architecture still need to be
meticulously reviewed. Besides, Aigwi et al. (2020)
suggest the need to establish an assessment para-
meter to guide the decision-making process for the
adaptive reuse of historical buildings.

Furthermore, Djebbour and Biara (2020) observed
that many historical buildings no longer meet modern
living standards and require readjustment based on
their intended use. As such, incorporating sustainabil-
ity into rural architecture can help preserve local cul-
ture (Ekici, Ozcakir, and Bilgin Altinéz 2022). The
interaction between the reuse of vernacular architec-
ture and sustainable development aims to balance
project needs and sustainability standards, which relies
heavily on assessing the sustainability of vernacular
architecture (Djebbour and Biara 2019). Nevertheless,
Djebbour and Biara (2020) found that the concept of
sustainability in vernacular architecture is still evolving,
with few practical assessment cases worldwide.

The ultimate goal of structural or cultural research
on vernacular architecture is to achieve sustainable
development of vernacular buildings. Previous studies
show that researching the sustainability of vernacular
architecture can preserve its culture, reduce resource
waste, and minimise the environmental effects of con-
struction. However, research on the sustainability of
vernacular architecture is still in its early stages, partly
due to the general perception that vernacular build-
ings as outdated and not ideal in terms of building
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performance. Consequently, vernacular architecture is
undervalued in architectural planning (Redden and
Crawford 2021).

3. Materials and methods

This study employed a thematic review approach to
identify key aspects of a theme or themes and the
research gaps by analysing previous research. This
method, which many previous studies have utilised
(Jain et al. 2022; Li, Hassan, and Saharuddin 2023;
Sentia et al. 2023; Zhu et al. 2023), enables thematic
grouping that facilitates researchers to showcase the
characteristics most relevant to their research. This
method includes searching and analysing data
obtained from the target databases. After the screen-
ing and retrieval process, the selected articles were
managed and analysed via the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Sohrabi et al. 2021).

3.1. Databases and search terms

Various strategies were applied to identify and retrieve
a broad range of relevant studies within the scope of
this Systematic Literature Review (SLR) (Hiebl 2023).
This search process was conducted in November
2023 in two main databases, specifically Web of
Science (WoS) and Scopus. For each characteristic (ver-
nacular architecture, sustainability), multiple search
terms were used to maximise the likelihood of finding
the relevant articles. In the case of vernacular architec-
ture, researchers have a particular interest in cave-
dwellings as it is a form of vernacular architecture
and is also considered a type of green building.
Therefore, the search terms for this part were:
“Vernacular architecture” OR “Historical building” OR
“Cave-dwellings” OR “Kiln architecture.” For the sus-
tainability part, the search terms used included:
“Sustainability” OR “Green building.” The keywords in
each category were linked with OR and between cate-
gories with AND. After completing the search process
in both databases, a total of 860 articles were retrieved,
as shown in Table 1.

3.2. Inclusion/exclusion criteria

The inclusion criteria for the paper selection are as
follows: 1) Articles that were published between 2019
and 2023; 2) The article must contain at least one of the

following keywords: “Cave-dwelling” OR “Kiln architec-
ture” OR “Vernacular architecture” OR “Historic build-
ing”; 3) The article is written in the English language;
and 4) The article employed quantitative, qualitative,
or mixed-method studies, depending on the research
topic from different dimensions. The 2019-2023 pub-
lication period was selected after considering several
factors. Firstly, the widespread use of online resources
during this period facilitated researchers’ understand-
ing of the present state of vernacular architecture and
the integration of numerous research methods for the
sustainable development of vernacular architecture.
Secondly, the latest research trends and progress of
sustainable vernacular architecture can be effectively
determined by focusing on the literature published
within the past decade. Finally, a thorough review of
the literature can be achieved by targeting more spe-
cific category searches, thus enhancing the research-
er's understanding of the sustainable development of
vernacular architecture.

Meanwhile, the exclusion criteria were determined
as follows: 1) Articles that focused on buildings not
considered vernacular architecture (for example,
high-rise buildings, large stadiums, and functional
buildings); 2) Articles that were not related to the
sustainable development and green building assess-
ment of vernacular architecture; 3) Articles that do not
directly address the research questions about the sus-
tainability, reuse, green assessment, or cultural devel-
opment of vernacular architecture; 4) Non-empirical
studies, such as literature reviews, theoretical papers,
opinion pieces, and editorials. Only original research
findings based on empirical reporting were consid-
ered; 5) Articles written in languages other than
English; and 6) Papers without a full text.

3.3. Article selection and descriptive overview

The identification process via both WoS and Scopus
databases yielded 860 documents, which were stored
in Mendeley. The first screening phase involved the
removal of 29 duplicate articles before further narrow-
ing down the selection process by excluding 481
papers based on the predetermined exclusion criteria,
including the time frame, language, article type, and
publication stage. In the second screening phase, two
independent reviewers were tasked to screen eligible
articles based on their titles, abstracts, and keywords,
of which 266 articles were removed. After completing a
full-text review, 36 articles that fulfilled both inclusion

Table 1. Search strings from Scopus and WoS to identify relevant articles.

Number of articles

Database Search terms retrieved
Scopus (TITLE-ABS-KEY (“Cave-dwelling” OR “Kiln architecture” OR “Vernacular architecture” OR “Historic building”) 669
AND TITLE-ABS-KEY (“Sustainability” OR “Green building”))
Web of Science  Results for “Cave-dwelling” OR “Kiln architecture” OR “Vernacular architecture” OR “Historic building” (Topic) 191
(WoS) AND “sustainability” OR “Green building” (Topic)
Total 860
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Identification of studies via databases and registers

Records identified from:
Scopus (669)
Web of Science (191)

Identification

Databases (n = 860)

Records removed before screening:

Duplicate records removed (n =

J v

Records screened
(n=831)

29)

Records excluded

Reports sought for retrieval

Published from 2019 to 2023
Access: English

Document type: Article
Publication stage: Final
(n=481)

Reports not retrieved

Based on abstract title words
(n = 266)

£| | (=350
c
(/]
: '
o
(7]
Reports assessed for eligibility
(n=84)
— JV
)
]
3 Reports of included studies
2| | n=306

Figure 1. PRISMA flow diagram of the research process.

and exclusion criteria were selected for the subsequent
quantitative and qualitative analysis. Figure 1 sum-
marises the article selection search screening and ana-
lysis of previous literature through three stages.

3.4. Analysis and synthesis methods

The retrieved files of the 36 articles were imported to
the ATLAS.ti 23 software for the review and synthesis
process according to the method described by Zairul
(Zairul 2020, 2021; Zairul et al. 2022). The thematic
analysis was performed by constructing specific
themes following a comprehensive reading of the

Reports excluded: Full-text reading
Reasons: Not focus on
buildings, not related to
sustainability (n = 24), review
paper (n = 14), unavailable full
text (n =10)

full-text articles (Clarke and Braun 2013). Themes
were determined through an iterative process of
achieving consistency when comparing the similarities
and differences among the reviewed articles
(Samsudin et al. 2022). Each article was categorised
according to the author, journal name, journal number,
publisher, and year of publication. Subsequently,
quantitative and qualitative analysis of the research
findings was carried out. In this study, the quantitative
analysis was conducted to address RQ 1, while the
qualitative evaluation primarily addressed RQ 2.

The quantitative data used to analyse the selected
articles were derived from the general bibliometric
information, such as the country of origin, name of
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journals, and article distributions based on country. In
contrast, the qualitative data analysis employed cod-
ing methods, which classified and summarised the
articles to construct a framework while ensuring the
connection between the framework and the data
(Mayring 2018). This procedure involved distilling the
themes from the raw data, followed by coding, cate-
gorising, and extracting the themes (Clarke and Braun
2013). The framework was written according to the six-
step method, as outlined by Braun and Clarke (2006), 1)
Familiarising with the data; 2) Generating initial codes;
3) Identifying the themes; 4) Reviewing the themes; 5)
Defining and naming the themes; 6) Generating a full
report.

The thematic analysis was initiated by understand-
ing the data and familiarising it with the content of the
articles related to the research question. In the second
step, an inductive approach was used to derive unique
themes from the observations in the empirical
research, and the corresponding codes were assigned
to the articles based on these themes. This step pri-
marily focuses on critical aspects of the articles, such as
the authors, year of publication, country of publication,
research objectives, and research conclusions. The

process
condition

i economic reyse traditional

dwelling

third step involved coding the frequently occurring
thematic terms in the articles, such as cultural preser-
vation, reuse of vernacular architecture, architectural
structure, and sustainability assessment.

In the fourth step, all established themes were
reviewed and organised based on a high degree of
similarity. In the fifth step, the remaining themes
were further refined and synthesised after checking
their similarities. Ultimately, five themes were derived,
namely: 1) The cultural characteristics of vernacular
architecture; 2) Structures of vernacular architecture;
3) Vernacular architecture environment; 4) Renewal
and utilisation of vernacular architecture; and 5)
Assessment criteria in vernacular architecture. Details
of the above themes are described in the next section.
In the sixth and final step, a full report of the thematic
analysis was generated.

4, Results

The word cloud was constructed using ATLAS.ti 23
with specific keywords, such as “building,” “sustainabil-
ity,” “architecture,” “vernacular,” and “houses,” along
with certain numbers and special characters added to

" u

impact

base change

Jatum village . agritourism
value environmental R
performance ryral  include historic P e
indoor . o
local structure
aapive  SUStAINable
- teri I historical
ricerior aK
research CUItU ral use make mMaterial ,hitectural
approach Cdse can one new deS|gn system
exist aspect method . region
. H analysis
settlement construction herltage StUdy area conservation

indicator

social

temperature
available @ssessment journal

different city

comfort
Figure 2. Word cloud generated from the 36 selected articles.
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Figure 3. Number of articles based on the publication year from 2019 to 2023.
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Studies in Countries

Number of publication

.
1 6

) Australian Bureau of Statistics, Microsoft, Microsoft Derived Data, Navinfo, Open Places, OpenStreetMap, TomTom, Wikipedia, Zenrir

Figure 4. Distribution map of research articles published based on their country of origin.

the stop-word list. As shown in Figure 2, the word
cloud highlights the terms “use,” “heritage,” “cultural,”
“energy,” “sustainable,” and “design” as the most pro-
minent concepts. In terms of the number of articles
published, six articles were published in 2019, which
then peaked at 11 in 2020 before a sharp decline to
four in 2021. Interestingly, a continuous growth in
research on the sustainability of vernacular architec-
ture is visible from 2021 to November 2023. The trend
in publication numbers related to research on sustain-
able vernacular architecture is presented in Figure 3.
Note that this analysis did not exclude any limits and is
based on the results of all 36 selected papers.

4.1. Quantitative results

According to Figure 4, the survey results indicate that
Turkey published the highest number of articles (6) on
the sustainability of vernacular architecture in the past
five years, followed by China, India, and Italy. For
instance, Ceylan (2022) examined 14 independent
samples in the eastern region of Turkey and assessed
their contribution to the sustainable development of
vernacular architecture. In another study, Yazici and
Aslan (2019) applied the visual advantages of historical
buildings in garden landscapes to achieve sustainabil-
ity in landscape environments. The study also focused
on resident participation in the sustainable develop-
ment of cultural preservation of vernacular architec-
ture. Furthermore, Kiirlim Varolglines (2020) assessed
the impact of climate on the indoor comfort of verna-
cular buildings and new houses based on field surveys.

Meanwhile, Ergdz Karahan et al. (2023) and Bekar,
Kutlu, and Ergiin (2023) emphasised the sustainable
reuse of vernacular buildings.

In Italy, Polo Lopez et al. (2021) and Bertagni,
Boarin, and Zuppiroli (2020) assessed the develop-
ment of sustainability assessment criteria for verna-
cular architecture based on the existing green
building standards. Piparsania and Kalita (2022) and
Jagatramka, Kumar, and Pipralia (2020) also carried
out similar approaches to assess the sustainability of
vernacular architecture in India. Although some
countries have long committed to the sustainable
development of vernacular architecture, the sustain-
able development of vernacular architecture still
requires further research.

The reviewed articles discussed the current state of
integration of vernacular architecture with sustainable
development within the last five years. Most of the
studies on vernacular architecture focused on the
aspect of cultural preservation, while only a few studies
concentrated on models of sustainable development
of vernacular architecture. In particular, research on
the sustainability of vernacular architecture in China
is in the early stages and focused primarily on evaluat-
ing the physical conditions of vernacular architecture
(Hong et al. 2020; Juan et al. 2019; Zhao et al. 2020). It is
also notable that the research trend on the sustainabil-
ity of vernacular architecture has been steadily increas-
ing. The growing number of scholars from various
countries paying attention to the sustainable develop-
ment of vernacular architecture leads to more detailed
studies. In summary, the quantitative analysis in this
section characterised the trends of published articles
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Figure 5. Key themes in the sustainable development of vernacular architecture.

related to the sustainable development of vernacular
architecture based on the publication time and origin,
which answered RQ1.

4.2. Qualitative results

A thorough assessment of the selected literature was
conducted via qualitative analysis to answer RQ2. All
36 full-text articles on the sustainable development of
vernacular architecture were examined and coded. The
coding process was performed beginning with a struc-
tured focus on the articles and progressed throughout
the text via a bottom-up, inductive approach. Initial
codes were then combined and categorised to form
unique themes, while rarely mentioned codes or those
that could not be categorised were removed. The ver-
nacular architecture and sustainable development
were first conceptualised and defined. Subsequently,
the different perspectives of vernacular architecture
worldwide were analysed to determine the factors
that promote, hinder, and influence the sustainable
development of vernacular architecture. Finally, the
analysis focused on cases of sustainable development
in vernacular architecture, the aspects of sustainable
development in vernacular architecture, the impact of
vernacular architecture on environmental sustainabil-
ity, and the methods to promote cultural, structural,
environmental, and functional sustainability of verna-
cular architecture. Figure 5 presents the five key
themes that were generated from the qualitative ana-
lysis. Future research on the sustainability of vernacular
architecture can be inferred from existing studies and
conceptual frameworks.

4.2.1. Theme 1: cultural characteristics of
vernacular architecture

The inductive analysis found that 15 of the 36 reviewed
articles assessed the cultural preservation of vernacular

architecture. Hence, the first theme focuses on the
current state of preservation of vernacular architecture
and the motivations for preserving them. It also pro-
vides an overview of the methods used for preserving
vernacular architecture and summarises the latest
research findings in the field.

Vernacular architecture is a crucial medium that
represents regional cultural characteristics. Its distinct
architectural and planning features vividly highlight
the cultural richness of the area, securing its place in
vernacular architecture literature (Ceylan 2022). The
significance of vernacular architecture lies in the pro-
found meanings, uses, and values it contains (Murillo
Camacho, Fouseki, and Altamirano 2023), which
should be considered essential elements of broader
socio-cultural processes. From the user’s viewpoint,
the importance of vernacular architecture culture in
sustainable aesthetics is as significant as its functional
value (Bekar, Kutlu, and Ergiin 2023). Besides, Shaikhli
and Shafie (2020) demonstrated the influence of the
natural environment on architectural features.
Moreover, the natural elements in vernacular architec-
ture are well-integrated with the environment, society,
and the development of sustainable aesthetics.

The opportunity to renovate historical buildings
depends on their cultural significance in their location
(Redden and Crawford 2021). It is necessary to fully
understand the historical background, cultural conno-
tation, and social significance of these buildings during
the renovation process to develop more scientifically
sound and reasonable renovation plans (Djebbour and
Biara 2020). Juan et al. (2019) and Murillo Camacho,
Fouseki, and Altamirano (2023) stressed that the cul-
tural value of the architecture can be preserved only by
respecting the authenticity of the existing buildings.
However, architectural authenticity and architectural
renovation are contradictory. Historic buildings may
undergo irreversible consequences, such as inevitable
collapse, if they are not renovated and improved.



Therefore, modern elements should be added during
the renovation process without compromising the his-
torical characteristics of these buildings (Abdelrazek
and Yilmaz 2020; Aigwi et al. 2020). This approach
ensures that historical buildings keep their unique
cultural charm after renovation and enhance the
city’s cultural development (Djebbour and Biara 2020).

Apart from architectural value, vernacular build-
ings are rich in social value. Abadi and Khakzand
(2022) stated that the development of tourism in
rural areas emphasises the preservation of vernacu-
lar architecture. This approach intends to safeguard
both the environmental and cultural values of the
region. Acknowledging tourism as a crucial factor in
stimulating local industries and contributing to
local economic development, the preservation of
vernacular architecture and local culture in rural
areas is conducive to supporting the growth of
rural tourism. However, vernacular buildings are
generally old and may lack the modern amenities
found in contemporary buildings, which can cause
inconvenience for residents. Therefore, it is impera-
tive to study and explore the sustainable develop-
ment of vernacular architecture. For example,
agritourism emphasises protecting the vernacular
architecture of villages to maintain the environmen-
tal and cultural values of the area (Abadi and
Khakzand 2022) and concurrently fulfilling the resi-
dents’ housing needs. Thus, achieving both goals
contributes to the significant sustainable develop-
ment of agritourism.

Furthermore, the cultural background of vernacular
architecture is closely associated with the cultural con-
text of the region. Therefore, the design methods for
the reuse of vernacular architecture should be compa-
tible with the local climate and environment (Rahim et
al. 2023). Greco (2020) also mentioned that inclusive
design solutions for historical buildings should honour
the historical and cultural environment and, at the
same time, improve the architectural environment
according to modern living requirements.

Despite the numerous frameworks on sustainability
in the field of architecture, they mainly focus on envir-
onmental standards and are unable to incorporate
cultural indicators for assessment (Qtaishat, Emmitt,
and Adeyeye 2020). However, Piparsania and Kalita
(2022) indicated that the sustainability assessment fra-
mework can assess social and cultural indicators.
Meanwhile, Petrevska and Nestoroska (2023) and
Thappa, Sharma, and Kumar (2022) emphasised that
the sustainability of vernacular architecture exhibits
several aspects. The revival of traditional buildings in
villages should achieve environmental, social, and cul-
tural sustainability in order to realise the sustainable
development of the rural economy. However,
Crawford (2011) argued that the performance of build-
ing functionality is not sufficient to achieve sustainable
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development of the architectural environment.
Therefore, the economic benefits brought by architec-
tural culture should also be taken into consideration.
Moreover, Ekici, Ozcakir, and Bilgin Altindz (2022) high-
lighted the importance of rural residential areas in
cultural heritage protection, and sustainable develop-
ment models provide valuable guidelines to preserve
vernacular architecture culture. In other words, archi-
tectural cultural heritage is a precious legacy left to
humanity that must be preserved and protected for
future generations (Murillo Camacho, Fouseki, and
Altamirano 2023; Yazici and Aslan 2019).

Current research on the cultural preservation of
vernacular architecture primarily identifies their cul-
tural values and explores their development. The
reviewed articles suggest that scholars generally
recognise the cultural value of vernacular architecture.
In addition, the methods of protecting the culture of
vernacular architecture are continuously being devel-
oped, ranging from inheriting and protecting the ver-
nacular architecture culture through physical
conditions, such as local environment, regional culture,
and local climate, to exploring the potential cultural,
social, environmental, and economic sustainable
development of vernacular architecture from a sustain-
ability perspective. Finally, the sustainable develop-
ment assessment standards are used to evaluate the
sustainability assessment criteria of vernacular archi-
tecture. This led to a more comprehensive understand-
ing of the methods for cultural preservation of
vernacular architecture.

4.2.2. Theme 2: structures of vernacular
architecture

Vernacular architecture is a type of local traditional
building in which the architectural features are
inspired by nature, follow the local climate, and adapt
to the local environment (Rahim et al. 2023; Redden
and Crawford 2021; Shaikhli and Shafie 2020). In view
of this, researchers have consistently focused on
understanding the architectural structure of vernacular
architecture and exploring their sustainability
(Martinovic, Zecevic, and Salihbegovi¢ 2023). Most stu-
dies conclude that vernacular architecture is influ-
enced by the environment and evolves into
structures with local characteristics, which makes
these structures well-adapted to the local environment
and climate. In addition, Hong et al. (2020) found that
vernacular buildings perform better in terms of emis-
sion reduction and energy saving due to their materi-
als, structure, and layout compared to those of modern
buildings.

Some research that evaluates the interaction
between architecture and climate uses traditional ver-
nacular architecture to propose building designs that
can adjust to and function well in different climate
conditions to ensure sustainable development for
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future generations without harming the environment
(Juan et al. 2019). Given the significant impact of pollu-
tion and energy consumption of modern buildings on
the environment, sustainable development of histori-
cal buildings is seen as an essential approach to redu-
cing energy consumption (Abdelrazek and Yilmaz
2020).

Previously, Rahim et al. (2023) revealed that the use
of traditional construction techniques in vernacular
architecture has allowed them to adapt to extreme
weather and natural disasters over time. These tradi-
tional construction techniques were developed from
natural environments (Yazici and Aslan 2019) and exhi-
bit unique and cultural aspects that should be pro-
tected and preserved (Ceylan 2022). For example, the
materials used in vernacular architecture are often
green, such as wood and stone, suggesting that verna-
cular architecture can be considered a form of green
building in terms of materials (Agyekum, Kissi, and
Danku 2020). The building materials and structures of
vernacular architecture also vary in terms of orienta-
tion, spatial dimensions, and house functionality,
depending on the region, although all have under-
gone long-term development.

Besides the use of energy-efficient and eco-friendly
building materials, many vernacular buildings utilise
natural conditions. For example, Hong et al. (2020)
reported that most of the courtyard lights in the
research area originate from reflected light, which
reduces the occurrence of glare. Traditional architec-
tural courtyards can also create wind pressure, which
forms a natural ventilation system that keeps tradi-
tional buildings cool in the summer. Furthermore, ver-
nacular architecture serves as an exemplary model for
the design and construction of new houses with regard
to occupant satisfaction, indoor thermal comfort con-
ditions, and a healthy living environment (Kirim
Varolgiines 2020).

Vernacular architecture incorporates local cultures
and holds a significant position in architectural litera-
ture due to its distinct architectural features (Ceylan
2022). It also plays a vital role in maintaining the
national culture in rural areas (Petrevska and
Nestoroska 2023). Moreover, vernacular architecture
represents the specific natural environment and
unique lifestyle of the local population in a particular
region. Therefore, on top of being environmentally,
climatically, and ecologically friendly, vernacular archi-
tecture significantly influences local culture, social
institutions, living conditions, and economic develop-
ment (Kiirim Varolgilines 2020).

In short, the architectural structure of vernacular
architecture is characterised by local cultural features
resulting from a long-term accumulation of wisdom by
the local people in the region. It is well-adapted to the
local environment and climate, as well as reflecting
and preserving the local culture. The materials used

in vernacular architecture are also energy-efficient and
environmentally friendly. Therefore, the architectural
structure of vernacular architecture promotes environ-
mental sustainability, socio-cultural sustainability, and
socio-economic sustainability (Thappa, Sharma, and
Kumar 2022).

4.2.3. Theme 3: vernacular architecture
environment

The extensive literature analysis has indicated the close
association between vernacular architecture and the
local environment. Given that the architectural charac-
teristics and culture of vernacular architecture are
inspired by the local natural environment (Yazici and
Aslan 2019), numerous studies have focused on the
indoor and outdoor environments that constitute ver-
nacular architecture (Hong et al. 2020; Juan et al. 2019;
Kirim Varolglines 2020; Murillo Camacho, Fouseki,
and Altamirano 2023; Polo Lépez et al. 2021; Redden
and Crawford 2021; Shaikhli and Shafie 2020; Zhao et
al. 2020).

In one study, Redden and Crawford (2021) found
that the adaptive reuse and improvements of verna-
cular architecture effectively reduced resource waste,
preserved land use, and decreased greenhouse gas
emissions. Meanwhile, Kiirim Varolglines (2020) con-
ducted a case study by assessing the bioclimatic,
social, economic, and cultural aspects of Bingdl verna-
cular architecture. The study revealed the ability of
vernacular architecture to enhance indoor and out-
door comfort spaces using natural energy. Hence, ver-
nacular architecture promotes ecological sustainability
by aligning architectural space with the natural envir-
onment and fostering sustainable development in
rural environments.

The effect of natural climate on indoor spaces in
vernacular architecture buildings can be significantly
mitigated due to the various types of materials used.
Recently, Juan et al. (2019) and Zhao et al. (2020)
simulated and tested the indoor environment of
cave-dwellings built with different materials. The stu-
dies reported that the physical properties of the cave-
dwellings allow them to effectively cope with the
summer heat and provide a more comfortable indoor
environment over six months (Zhao et al. 2020). The
adaptability of using natural resources in vernacular
architecture has also been assessed by Studies by
Martinovic, Zecevic, and Salihbegovi¢ (2023), Hong et
al. (2020), and Polo Lépez et al. (2021). The research on
the thermal conductivity of building materials by
Martinovic, Zecevic, and Salihbegovi¢ (2023) clarified
the impact of vernacular architecture materials on heat
transfer. On the other hand, Hong et al. (2020) assessed
the influence of the architectural form of vernacular
architecture on the indoor environment. The study also
proposed that improving architectural forms leads to
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enhanced lighting and indoor ventilation, especially in
vernacular architecture. In comparison, Polo Lopez et
al. (2021) evaluated the sustainability of resource
regeneration in vernacular architecture and suggested
the establishment of an integrated solar system for
historical buildings.

In summary, this theme has demonstrated the
extensive studies on the relationship between archi-
tecture and the indoor and outdoor environment.
Although these studies have different objectives, they
agree on a common point: vernacular architecture
serves its inhabitants, and the synergy between verna-
cular architecture and the environment aims to
enhance the comfort of occupants’ living environment.
Therefore, it is necessary to understand the needs of
stakeholders regarding the architectural environment
when renovating the environment of vernacular archi-
tecture to improve their comfort.

4.2.4. Theme 4: renewal and utilisation of
vernacular architecture

The Fifth Assessment Report (AR5) by the
Intergovernmental Panel on Climate Change (IPCC)
emphasises the renovation of existing building stock
as a critical indicator of achieving a low-emission build-
ing sector (Lucon et al. 2014). Considering this, a grow-
ing number of studies have focused on assessing the
renovation and utilisation of vernacular architecture.
Some studies explored the functional reuse and trans-
formation of vernacular buildings, while others inves-
tigated the impact of the reuse of vernacular
architecture on sustainable development. In addition,
more recent research has considered renovating and
reusing vernacular architecture through the integra-
tion of building functions and green building
principles.

Various techniques for building reuse have been
proposed. Misirisory and Gunge claimed that building
reuse involves both reusing the structure and moder-
nising the function of the original building through
rational planning (Djebbour and Biara 2020). Erg6z
Karahan et al. (2023), Farashah et al. (2023), and
Greco (2020) point out that the user needs in terms
of building functionality can be delivered by learning
from the preservation of historic buildings. Apart from
that, several studies explored flexible architectural
reuse methods. For instance, De Gregorio, De Vita,
and Paris (2023) proposed the “box within a box”
process, which provides a framework that takes advan-
tage of the flexibility of space and land architecture for
the adaptive reuse of an industrial building in Spain.
The link between energy characteristics and the reuse
of building environments is also a key research topic
(Rajkovi¢ et al. 2022; Zhao et al. 2020). Overall, the
rational reuse of historical, vernacular, and traditional
buildings leads to less resource extraction, reduced
material demand, and markedly decreased energy

waste and prevent environmental pollution from
building replacements (Redden and Crawford 2021).
Moreover, various stakeholders, such as designers,
planners, users, governments, and the public, gain
benefits from the continuous research on the sustain-
able application of reusing vernacular and historical
buildings in the architectural environment. This
research ultimately contributes significantly to preser-
ving their cultural, social, and economic sustainability.

As a form of architecture with local characteristics,
vernacular architecture plays an essential role in the
cultural resilience of a region (Aigwi et al. 2020).
Djebbour and Biara (2020) suggested considering the
sustainability of functional rationality, compatibility of
new uses with the original design, and the use of the
building land before integrating historical buildings
with modern functions. Interestingly, Petrevska and
Nestoroska (2023) proposed feasible solutions for revi-
talising villages through vernacular architecture. The
results showed an enhanced recognition of rural cul-
ture by tourists when maintaining and promoting the
vernacular architecture culture, leading to the sustain-
able development of the rural economy. Successful
cases of sustainable development of vernacular archi-
tecture have also been reported in several studies
(Bekar, Kutlu, and Erglin 2023; Thappa, Sharma, and
Kumar 2022). From a regenerative sustainability view-
point, the reuse of vernacular architecture is akin to
regenerative thinking. At the same time, the sustain-
able development of vernacular architecture is consid-
ered a component of an ecological building system
(Ahmed 2023).

In summary, a significant number of researchers
have investigated the renovation and reuse of verna-
cular architecture, mainly focusing on the rationalisa-
tion of functions in vernacular architecture.
Concurrently, several scholars have associated the
renovation and reuse of vernacular architecture with
its sustainable development. Evidently, the renovation
and reuse of vernacular architecture offer beneficial
impacts for environmental sustainability, cultural sus-
tainability, and socio-economic sustainability.

4.2.5. Theme 5: assessment criteria in vernacular
architecture

The widely applied sustainable development theory has
led to a plethora of interpretations and definitions
(Visvaldis, Ainhoa, and Ralfs 2013). An example of the
definition of sustainable development is “The ability to
meet the needs of the present without compromising
the ability of future generations to meet their own
needs.” In addressing the multiple aspects of sustainable
development, the Green Building Assessment Tools
(GBAT) have emerged as an established system for eval-
uating building environments. The development and
enhancement of numerous GBATs are associated with
managing sustainable issues (environmental, social, and
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economic) within the built environment (Olakitan
Atanda 2019). GBAT is currently considered the gold
standard for sustainable norms worldwide (Olukoya
and Atanda 2020). The Lifecycle Assessment (LCA)
tools and the standard-based tools are the two main
instruments that make GBAT assessments practical.

Building assessment tools are developed to support
the integration of sustainable development principles
within the architectural profession. These tools are
designed to achieve specific goals for the sustainable
growth of the building industry (Atanda and Olukoya
2019). Their application’s only goal is to evaluate,
advance, and improve the building industry’s under-
standing of sustainability through data analysis, sur-
veys, and distinction (Cole 2005; Nguyen and Altan
2011). Many countries have developed specific build-
ing assessment tools tailored to their national context.
Among them include the Deutsche Gesellschaft fiir
Nachhaltiges Bauen (DGNB — Germany), Leadership in
Energy and Environmental Design (LEED - USA),
Comprehensive  Assessment System for Built
Environment Efficiency (CASBEE - Japan), and
Building Research Establishment Environmental
Assessment Method (BREEAM - United Kingdom)
(Atanda and Olukoya 2019). Extensive research has
been conducted on several standard-based assess-
ment systems, including Green Star, CASBEE, BREEAM,
and LEED (Atanda and Oztiirk 2020).

Furthermore, the environmental category is avail-
able in internationally recognised green building eva-
luation standards, including DGNB, BREEAM, and LEED
(Bertagni, Boarin, and Zuppiroli 2020). Previously,
Wong (2019) compared 11 well-known assessment
programs for historical buildings comprising BREEAM,
LEED, BEAM Plus, CASBEE, GBLS, HQE, GBI, Green Mark,
MyCrest, Green Star, and GBC. The results found a total
of 15 assessment themes that were connected to reno-
vations: waste, innovation, pollution, culture, social
aspects, economy, service quality, heritage value, man-
agement, transportation, energy, indoor environment
quality, materials, water, sustainable sites, and waste.

Nevertheless, the lack of preservation considera-
tions in sustainable assessment standards has limited
their application to buildings of historical significance
(Bertagni, Boarin, and Zuppiroli 2020; Erg6z Karahan et
al. 2023). Alternatively, researchers have begun using
green building assessment tools to study and develop
sustainability assessment criteria for vernacular archi-
tecture following its designation as a form of green
building. For example, Rahim et al. (2023) analysed the
local wisdom and sustainable features in vernacular
architecture using sustainable assessment methods.
Similarly, Aigwi et al. (2020) assessed the applicability
of parameters for historic buildings in New Zealand.
The study also revealed that the basic performance
framework of the assessment criteria adapted well to
vernacular architecture.

In addition, Rajkovi¢ et al. (2022) and Polo Lépez et
al. (2021) combined the impact of environment and
energy on vernacular architecture into the assessment
criteria. The former suggested improvements in verna-
cular architecture according to environmental climate
from the perspectives of building and energy. On the
other hand, the latter investigated the integration of
solar photovoltaic and thermal systems in buildings,
reviewing and fine-tuning green building assessment
criteria in the context of vernacular architecture. In
short, the extensive research on sustainability assess-
ment criteria for vernacular architecture reflects the
possibility of developing sustainability assessment
standards for vernacular buildings (Aigwi et al. 2020;
Djebbour and Biara 2019; Grodzka and Solbiati 2023;
Halilovic 2020; Jagatramka, Kumar, and Pipralia 2020;
Redden and Crawford 2021; Yazici and Aslan 2019).

Researchers have also integrated cultural standards
of vernacular architecture into the sustainability
assessment criteria. For example, Piparsania and
Kalita (2022) and Aigwi et al. (2020) pointed out the
need to include indicators of social and cultural
aspects when applying green building assessment
standards to vernacular architecture. Additionally, the
vernacular architecture assessment involves direct
engagement with residents in a participatory manner.
However, there are limited reports on this particular
research area. Among the few available studies include
that of Farashah et al. (2023), who focused on the reuse
of historical buildings as hotels and assessed them
from hotel users’ viewpoint. Besides, Ekici, Ozcakir,
and Bilgin Altindz (2022) and Qtaishat, Emmitt, and
Adeyeye (2020) incorporated user participation
through surveys to gather data on user needs, which
then informed improvements in the study of vernacu-
lar architecture.

In summary, these studies support the efforts for the
sustainable development of vernacular architecture.
Furthermore, local culture can be better protected and
preserved for future generations by renovating and
reusing vernacular buildings. As research advances,
more scholars are considering residents’ views and per-
ceptions of vernacular architecture. Studies are also
starting to focus on developing sustainability assess-
ment criteria for vernacular architecture.

5. Discussion
5.1. Research findings

This review analysed the sustainable development of
vernacular architecture through a mixed approach.
The PRISMA method was used to review 36 articles
extracted from the Scopus and WoS databases.
Subsequently, two different methods were employed
for analysis and exposition. The first part consists of the
quantitative analysis, which presented numerical data
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from ATLAS.ti 23 regarding the trend of the research
over the past five years and the publishing countries of
the 36 articles. The second part involved the qualitative
analysis, which examined the key research areas in
vernacular architecture, including cultural preservation
of vernacular architecture, construction structure,
renovation and reuse, indoor and outdoor environ-
ments, and assessment standards of vernacular archi-
tecture. This study also focused on the widespread
application of sustainable development in the 21st
century, a time of resource conservation, environmen-
tal focus, and sustainable development.

Vernacular architecture, with its rich local cultural
value, offers profound implications for sustainable
development research, contributing to resource con-
servation and the preservation of local culture.
Additionally, the application of sustainable develop-
ment theory across social, cultural, and economic
dimensions in the renovation and reuse of vernacular
architecture can promote better development of rural
areas. The results of the study identified five critical
themes for the sustainable development of vernacular
architecture: 1) Cultural characteristics of vernacular
architecture; 2) Structure of vernacular architecture; 3)
Vernacular architecture environment; 4) Renewal and
utilisation of vernacular architecture; and 5)
Assessment criteria in vernacular architecture. The
findings indicate that sustainability assessments of ver-
nacular architecture currently focus on single-case stu-
dies. Hence, this warrants more researchers to explore
the sustainability of vernacular architecture.

5.2. Research significance

This study has implications in both theoretical and prac-
tical aspects. Theoretically, this study systematically
describes the sustainable development of vernacular
architecture. For example, although sustainability
assessment criteria for vernacular architecture vary in
each study, they effectively enhance the sustainability
of vernacular architecture. It is also evident that stan-
dards related to the cultural sustainable development of
vernacular architecture are incorporated. The selection
of sustainable assessment criteria for vernacular archi-
tecture considers various factors, such as the environ-
ment, climate, resources, culture, economy, and society.
The theoretical contribution also aims to augment the
knowledge base of sustainable development of verna-
cular architecture, identify research gaps, and propose
future research directions.

There are two practical significances from this study.
First, it gathers and analyses previous practical case
studies on the renovation and reuse of vernacular
architecture, offering more possibilities for the revitali-
sation of vernacular, historical, and traditional build-
ings. Second, vernacular architecture receives more
attention and better protection. As a form of

architecture that represents local culture, vernacular
architecture is closely associated with the local envir-
onment, climate, and history. Hence, vernacular archi-
tecture can be better preserved with greater attention.

5.3. Research limitations

Like most studies, this research has limitations that
must be highlighted. One of the contributing factors
stems from the methodological constraints of thematic
reviews, such as publication bias (Li, Hassan, and
Saharuddin 2023). Some of the research articles were
unretrievable. At the same time, it is highly impossible
to investigate every research database individually.
The retrospective nature of thematic reviews is another
contributing factor, where the interpretation of the
analysis results might be slightly biased due to irrele-
vant interpretations in the context in which the
research was conducted.

Apart from that, the selection of keyword combina-
tions may have limited the scope of the retrieved
results. Since the qualifiers contain “cave-dwelling”
and “kiln building,” the literature search results are
biased towards countries with prevalent cave architec-
ture, such as Turkey and China. Besides conducting the
literature search in only two databases and omitting
the others, the search content dismissed review arti-
cles, book chapters, reports, and unpublished materi-
als. These publications could have contained relevant
information regarding the sustainable development of
vernacular architecture.

In addition, the review process only considered
peer-reviewed articles written in English. Therefore,
this study might not be exhaustive, and the situation
of vernacular architecture conservation is not optimis-
tic. Other uncontrolled factors could have also affected
the outcome of this study. For example, many aban-
doned vernacular, traditional, and even historical
buildings have been destroyed. Hence, research arti-
cles that include empirical research results will remain
an essential source of information. Future studies
should consider selecting recently published research
articles to assist in the progression of research.

5.4. Research contributions

Despite certain limitations, this review offers several
contributions to the sustainable development of ver-
nacular architecture. Firstly, this study analysed the
essential characteristics of the 36 selected articles,
such as sample characteristics, country of publication,
and the number of published papers based on region.
Secondly, this research summarised five major themes
in current vernacular architecture research, including
cultural preservation, architectural structure, renova-
tion and reuse, indoor and outdoor environments,
and sustainability assessment criteria of vernacular
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Figure 6. Summary of the 17 potential future research directions in vernacular architecture.

architecture. Thirdly, the thematic analysis of the litera-
ture showcases reliable empirical research focused on
the sustainable development of vernacular architec-
ture. Finally, this study proposed five future research
directions for vernacular architecture, which may assist
researchers in identifying relevant themes within this
field of study.

5.5. Future research

The thematic review in this study offers 17 potential
new directions for future research that can enhance
the sustainability studies of vernacular architecture.
These new directions focus on renovating and reusing
vernacular architecture with minimal impact on the
environment, thereby reducing the consumption of
environmental resources and better preserving the
cultural heritage of vernacular architecture. Figure 6
presents the five categories of future research direc-
tions for vernacular architecture based on the current
state of research and the proposed framework.
Sustainable development: Sustainable develop-
ment has been consistently a prominent topic across
various fields, and vernacular architecture aligns pre-
cisely with the three main aspects of sustainable devel-
opment, namely social sustainability, cultural
sustainability, and environmental sustainability.
Therefore, future research in this direction should
emphasise achieving sustainable development in
these three aspects of vernacular architecture. Efforts
to realise sustainable rural construction from the sus-
tainable development of vernacular architecture
should also be evaluated, thereby promoting local
social, economic, and cultural development.
Renovation and utilisation: Many of the articles dis-
cussing the renovation and reuse of vernacular archi-
tecture focus on single-case studies, mainly exploring
the reuse of modernised functions in individual build-
ings. Over time, people may develop new functional
needs for vernacular architecture beyond its use for
living, tourism, and sightseeing. As the renovation and
reuse of vernacular architecture will continue to gen-
erate new functional demands driven by societal
development, future research should consistently

study the renovation and reuse of vernacular architec-
ture in response to varying needs.

Assessment standards: To date, there are 11 well-
known building assessment standards worldwide
(Wong 2019) that vary slightly according to the envir-
onment and national conditions of each country.
Comparatively, both green assessment standards and
sustainability assessment standards for vernacular
architecture are still in their infancy. There are very
few studies dedicated to establishing assessment stan-
dards specifically for vernacular architecture. Hence,
future studies should consider developing innovative
assessment standards that are tailored to vernacular
architecture.

Resource and Environment: As research on the
resources, environment, materials, and climate of ver-
nacular architecture is ongoing, future studies should
pay more attention to the harmonious relationship
between vernacular architecture and resource environ-
ment. Thus, the goal should be to design and construct
more nature-friendly forms of architecture by learning
from the relationship between vernacular architecture
and nature.

Resident satisfaction: Future research should also
give greater consideration to users. While indicators
to measure architectural satisfaction have been devel-
oped for decades, there is yet any model or theory that
can be practically used to determine the satisfaction of
residents in vernacular architecture. Therefore,
research surveys on residential satisfaction with verna-
cular architecture could be developed through four
aspects of the building: the functional use, the physical
condition, the social environment, and the architec-
tural culture of vernacular architecture.

Methodology: In future research, larger sample sizes
should be used to obtain more comprehensive data on
vernacular architecture. Experimental designs should
also be utilised to understand the actual effects of
vernacular architecture’s physical condition. Another
viable research option is to develop alternative assess-
ment models that are specifically tailored to evaluate
vernacular architecture. Finally, strengthening research
on quantitative data is also one of the directions.
Although most research on vernacular architecture is
assessed through qualitative analysis, empirical
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research has the potential to provide extensive quan-
titative insights.

6. Conclusion

This review study concluded that the current research
on vernacular architecture remains largely focused on
architectural studies, with minimal consideration from
the user’s viewpoint. Despite that most vernacular
architecture combined with sustainable development
met the requirements of the sustainable development
theory, sustainable assessment standards that are
compatible with vernacular architecture are still lim-
ited. As a form of local traditional building, vernacular
architecture is increasingly unable to meet people’s
living needs, leading to abandoned vernacular build-
ings around the world. While the number of sustain-
able research on vernacular architecture steadily
grows, most of the published reports involve case
studies on local vernacular architecture. Additionally,
vernacular architecture faces more opportunities and
challenges with the diversification of social activities.
Interestingly, the opportunity lies in the increasing
awareness and interest in the protection of local cul-
ture, which will undoubtedly attract more attention to
vernacular architecture. However, the challenge is to
address the rising demand from people’s material lives
becoming richer for architectural space.

Regardless of the positive outcome, this paper exhi-
bits a degree of publication bias. Due to the specific
search terms used in this research, the results are
relatively directive. Therefore, future studies are
required to put more emphasis on establishing a
robust theoretical system for the sustainable develop-
ment of vernacular architecture. This involves consid-
ering the future direction and challenges of
sustainable development of vernacular architecture,
which may provide valuable insights and a more com-
prehensive understanding of the topic. Ultimately, it is
essential to enhance the comfort and functionality of
vernacular architecture, preserve its local cultural char-
acteristics, and meet the users’ multiple demands for
place attachment and architectural functionality in
order to fulfil the user’s perspective. Different research
perspectives on vernacular architecture are also bene-
ficial for exploring other possibilities for its future
development.
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