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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: “Earth architecture” is one of the construction
Received 2023/04/05 techniques in architecture with a rich history dating back to several thousand years,
Revised 2023/05/24 i whose traces are visible in the architecture of different nations of the world, including Iran.
Accepted 2023/08/06 Earth architecture is one of the sub-branches of vernacular architecture, which has a rich
Available Online  2023/12/27 i set of originalities and native-historical capacities in different parts of the world. Due to the
i extensive availability of soil; it has played a significant role in time and history by reflecting
Keywords: many originalities of vernacular and traditional architecture. Regions like the historical city
Earth Architecture i of Yazd, characterized by desert climates, have historically been ideal environments for
Content Analysis ithe development of earth architecture. Despite its longstanding heritage, contemporary
Architectural Policy i attention to the various capacities and innovations of earth architecture has been lacking,
Yazd fwith challenges and sensitivities in the field now garnering increased attention. Based on

%this, despite the background and existing rich capacities; The trend of widespread use

i and acceptability of Earth architecture in the contemporary period has been accompanied

by a noticeable decline because of the growth of technology in competing industrial

i materials and cultural changes in construction. Public acceptability is a comprehensive and
e e oo §re|evant matter and its application can provide the level of public acceptability. As such,
ithe aim of this research is to identify bottlenecks and strategies to enhance the public
i acceptability of earth architecture in Yazd. By utilizing the public acceptability index and
i emphasizing the historical context of the city, the study seeks to promote the revitalization
and improvement of earth architecture in the region.

ETHODS: The historical city of Yazd, with its desert climate, has historically
: provided an ideal environment for the development of earth architecture. Despite
iits rich heritage, contemporary attention to the diverse capacities and innovations of
i earth architecture has been lacking, leading to increased scrutiny of the challenges and
sensitivities within the field.

INDINGS: The research findings reveal that Earth architecture, like other architectural

Number of References techniques and styles, possesses its own set of advantages, disadvantages, challenges,
57 i obstacles, and drivers. Through content analysis of research literature and consultations

iwith local experts, these factors have been identified and categorized. In addition,

%categorization and prioritization of the challenges, obstacles and drivers of earth
iarchitecture in the research literature and experts of Yazd shows the similarities and

Number of Figures i differences that indicate the “locality” of the public acceptability of earth architecture.
3 i From a comparative point of view, regarding the challenges in the scale of world literature,

T %”technical challenges” have been the most important issue. In the same scale and in the
i obstacles section, “policy-based obstacles” had more points, and in the driver’s section,
i “technical and architectural drivers” were emphasized more. On the other hand, public

Number of Tables facceptance of earth architecture”; “less university programs and courses” and two
9 : categories including “innovation and technology” and “standard development and control
i criteria” are respectively “priority challenges”, “priority obstacles” and “priority drivers”
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?of Yazd city.

ONCLUSION: The category of public acceptability of earth architecture has a set of

interconnected elements that bring together different issues such as advantages and
limitations, and the triple bottlenecks of challenges, obstacles, and drivers. Accordingly,
i recognizing and prioritizing the covering variables for each of these multiple elements in
i order to improve and promote the public acceptability of this construction method and to
i promote the public acceptability of earth-based materials is very important in this field.
i This prioritization serves as a valuable tool for identifying collective actions within specific
physical contexts, facilitating the implementation of architectural policies. Moreover, this
i new policy framework places greater emphasis on public acceptance, thereby fostering
fincreased attention and support for earth architecture in Yazd city. Such a focused
approach can effectively promote public acceptance in a practical and targeted manner.

{ HIGHLIGHTS:

- A deep understanding on the concept of public acceptance of the use of earth architecture
i and earth materials based on the data available in the research literature and identifying
i the scientific coordinates of the challenges, obstacles and drivers of it.

i~ Identifying the leading policies to promote public acceptance of the use of earth
! architecture and earth -based materials in Yazd city according to the prioritized data of
Yazd urban planning and architecture experts.
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Table 1. Sample international research on general popularity of soil architecture

Researcher (s)
Hughes et al, 2017

Subject

General perception of
compacted soil
blocks in North

Carolina, U.S.

Main findings

Citing the environmental advantages of traditional soil construction using
compacted soil blocks, focusing on “perception” as a barrier to adopting the
use of compacted soil block materials in a vulnerable region, along with ideal
soils, significant differences of adoption between two groups with a history of
work and the group with no history of familiarity with compacted soil blocks,
training the next generation of developers

Bosman & Pittaway,
2019

New theoretical
perspective about the

Citing various challenges of soil construction materials and relevant negative
implications, the necessity of attention to the scientific and philosophical

popularity of dimensions of soil architecture, along with the technical and engineering
buildings with soil dimensions of its construction, citing negative attitudes about soil, citing such
materials variables as social mobility in large cities, the importance of attitudes and
behavioral factors such as beliefs and tendencies
Zare Shahabadi et al, ~ General popularity of  Citing less tendency to adopt soil architecture in recent decades in Yazd City,

2019

soil architecture
among young
couples of Yazd city,
Iran

respondents’ higher average of adoption from the median of the Likert scale,
significant correlation coefficient between “perceptual usefulness” in
environmental and economic dimensions and the category of behavior, and
presenting a regression model with a response range of 39% variance in
representative variables

Lakys et al, 2022

Drivers and adoption
of sustainable
architecture materials
in Kuwait

Citing various challenges facing sustainable construction, focusing on
compacted soil blocks as sustainable materials, the importance of such criteria
as energy efficiency, the accessibility of resources for executive groups,
saving costs and increasing health for applicants, along with weak awareness-
raising about environmental sustainability

Pelé-Peltier, 2022

Factors affecting the
use of soil materials
in the construction
industry

The necessity of resorting to sustainable development to deal with climatic
changes, weak specialized literature in this domain, providing an interfering
five-part economic, organizational, political, social and technical
classification and constituting sub-variables as barriers to soil architecture
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Table 2. Number of the members of the research expert panel and relevant expertise

Row Panel experts Expertise Row Panel experts Expertise
1 Expert No. 1 Empirical architect 6 Expert No. 6 Empirical architect
Expert No. 2 PhD in architecture 7 Expert No. 7 PhD in urban development
Expert No. 3 PhD in historical building 8 Expert No. 8 M.A. in architecture and founder of
restoration soil laboratory
4 Expert No. 4 PhD in historical building 9 Expert No. 9 M.A. in architecture
restoration
6 Expert No. 5 PhD student in architecture 10 Expert No. 10 PhD in urban development

& . 5 &
G G G

Fig. 1. Study’s model and process
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Table 3. Identified challenges facing the social popularity of soil architecture

Cluster
details

Main subject of
research

Description of the factors and variables of social adoption and factors
used in soil architecture

Sources

Challenges First .
materials

Challenges facing the criteria and coding of buildings with soil

Hurol et al, 2015

e Interventions with the process of architectural design and structural
engineering based on new construction criteria

Architectural responsibilities and customer expectations

Second

simplicity

Awareness of environmental crises
Functional dimensions of soil architecture in flexibility
Functional dimensions of soil architecture in technological

Zami & Lee, 2007

Attitudes to soil materials and architecture

Third

The social adoption of soil materials and architecture
Resilience and low resistance of architectural materials
Dimensions pertaining to the category of high-rise construction

Onyegiri &
Ugochukwu, 2016

Fourth

Diversity of soil architectural materials
Standardizing soil architectural materials 2019
Dimensions pertaining to available accumulated knowledge

User friendly and transparency

Ben-Alon et al,

Fifth

Dimensions of durability and resistance against earthquake
Standardizing and coding construction criteria

Controlling material quality

Construction methodology

Fabbri et al, 2021
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Table 4. Identified barriers to the social popularity of soil architecture
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Main subject
of the study

Cluster
No.

Description of identified barriers to the social popularity of soil
architecture

Sources

Barriers

First

Barriers to basic policies and policy-making

Ineffective energy policies, weak tools for comparing the types of construction
materials, uncertainty with final work, lack of technological tools and sufficient
supporting equipment, lack of tools for comparing local and traditional material
costs, lack of financial and political motives, lack of policies for preventing the
production and promotion of competing materials, including concrete and steel,
lack of policies supporting soil materials, lack of desirable construction energy
policies, lack of stakeholder synergy, lack of criteria and policies supporting
construction sector, lack of construction rules and regulation and coding, lack
of supporting and proficient manpower, lack of funding and construction
insurance, restricted limitations on applying material coding, institutional
barriers such as government indifference and non-promotion.

Second

Material-based barriers:

Possible contamination of materials, unsuitable soil bed and poor climate, weak
quality of sustainable materials, contaminated materials and the possibility of
more contamination, recyclable materials and how they are managed, site’s soil
limitations, limited supply of materials and suppliers, secondary sites for
restoring materials, lack of standard and machine technology, low contribution
of materials to the entire buildings, concern for little access to materials from
the center of the city, The supply chain network has not been established.

Third

Architectural barriers:

Size of the architecturally constructed space, low flexibility, undesirable
thermal comfort, architectural dependence on the type of soil and climate, non-
responsiveness to modern construction form and function.

Fourth

Scientific and knowledge-based barriers

Inadequate academic planning and few academic courses, weak awareness and
knowledge about soil materials and knowledge about competing materials and
little social understanding about soil materials, weak repertoire of supportive
scientific data. Lack of professional peoples’ awareness and experiment, lack of
academic courses and scientifically useful data. Lack of and shortage of training
workshops, failure to acknowledge scientific literature, training people who rely
on unsustainable affairs.

Fifth

Technical barriers

Wrong technical implementation of soil construction, improper promotion of
construction, inappropriate use of soil materials, secrecy of soil materials,
inadequate data of soil construction techniques and procedures, construction
complexity, stabilization with non-soil adjacent materials. Sensitivity to water,
low skills and knowledge in implementation, non-durability and weak
structures, lack of safety, thicker walls, low-quality and non-standard numerous
buildings and few high-quality and standard buildings, internal and external
architectural proportions, importance of such elements as ceilings and walls,
weak construction points, reluctancy with changing current construction rules,
various construction methods, weak and inadequate technology, imperfect
development

Sixth

Financial and economic barriers:

Possibility of delaying project implementation, financial return expectations,
profitability concerns and non-profitability for professionals, little investment
in local material industry, low share of architectural commissioning, imbalances
between costs and benefits, low construction prices, cost-, and time-intensive,
using too many workers, lack of a recognized market, customer financial
preparation, greater supervision in the long term, the dominance of existing
markets and inadequate customers.

Seventh

Social and cultural barriers:

Wrong customer beliefs and culture and misconception, cultural problems,
public indifference to materials, little social adoption, mental image of low-
quality and poor houses, promoting perceived misunderstanding, conflict
between professionals’ prejudice, little attention to convenience and aesthetics,
unwillingness to changing conventional procedures in materials and resistance
to change, stereotypical shamefulness with living in soil materials and
misconception of being labeled and rejected, contradiction with modern
lifestyle, resistance against using traditional materials professional people.

(Zami & Lee, 2011),
(Dosumu & Aigbavboa,
2019) , (Morel et al,
2021), (Zami, 2021),
(Acheampong et al,
2014) ,(Johnson,
Windapo, Pomponi,
2022) , (Saba et al,
2017), (Zami, 2015),
(Morel & Charef,
2019), (Adetooto &
Windapo, 2022),
(Cataldo-Born et al,
2016) , (Moriset et al,
2021), (Gallipol et al,
2017)
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Table 5. Enablers and drivers of soil architecture

Cluster No.
First

Main subject of study Description of soil architecture enables Sources

Drivers Energy efficiency, availability and accessibility of
materials, environmental impacts of  soil
architectural materials, promoting health and safety,

manpower knowledge, customer demands, saving

Ezzdine Lakys et
al, 2022

Second Increasing the number of training and specialized Zami, 2015
workshops, strengthening supportive regulations and
policies, more soil construction, facilitating funding
and construction insurance, technical strengthening
soil construction implementation, strengthening
policies for preventing competing materials, steel
and concrete, and supportive policies for soil
materials, removing professionals’ prejudice,

strengthening inadequate market for customers

Third Interaction between stakeholders and practitioners, Zami, 2020
removing popular misunderstanding, risky soil
buildings, transparent process of material and
architectural construction process, deploying supply
chain networks, promoting technological innovation,
increasing academic courses, popular habits and the
culture of construction, policy-making in
construction and energy, developing control
standards and criteria, strengthening requirements
for materials and architectural techniques, removing
professionals’ prejudice, promoting market and
increasing customer interests

Fourth Development by using media, innovation and
technology, training families, strengthening skills
and academic degrees, standardizing and developing

rules and regulations, developing scientific literature

Zami, 2011

Fifth Moriset et al,

2021

Developing scientific research, training at all levels,
promoting training courses, specific occupational
training, modern training models, investment
networking, support for industrial production

Sixth Niroumand et al,

2013

Focus on costs, developing government criteria and
regulations, increasing customer demands, creating
independent and government ranking systems,
creating  competitive  advantages,  desirable
implementation, focus on structures, better quality of
implementing materials, focus on the environment,
recruiting and educating manpower focus on
productivity, promoting desirability, focus on
technology

Table 6. Primary challenges (major challenges) with the general popularity of soil architecture in Yazd City

Ranking of challenges in Yazd City Primary rank (major challenges)

First cluster: Challenges to the rules and coding of soil material construction (1) Social adoption of soil materials and
architecture (1), as emphasized by

experts eight times

Second cluster: Attitudes to soil architecture and materials (1)

Third cluster: Social adoption of soil materials and architecture (1)

Fourth cluster: Standardizing soil architectural materials (1)

Fifth cluster: Dimensions of durability and resistance to earthquake (1)/standardizing and
coding construction criteria
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Table 7. Primary barriers to the general popularity of social architecture in Yazd City

Ranked barriers in Yazd City

Primary rank (major barrier)

First cluster: Lack of policies preventing competing materials, concrete and steel (1), repeated five

times

Inadequate or few academic
courses (1), repeated nine times

Lack of criteria and policies supporting the construction sector (1), repeated five times

Lack of construction regulations and coding (1), repeated five times

Second cluster: Lack of standard and machine technology (1), repeated seven times

Third cluster: Non-responsiveness to modern construction form and function (1), repeated seven

times

Fourth cluster: Inadequate or few academic courses (1), repeated nine times

Fifth cluster: Inadequate information about the procedures and techniques of soil-sheltered buildings

(1), repeated six times

Sixth cluster: Lack of recognized market (1), repeated eight times

Seventh cluster: Customer beliefs and culture and misconceptions and cultural problems (1),

repeated eight times

Low social adoption (1), repeated eight times

Table 8. Primary drivers of the general popularity of soil architecture in Yazd City

Ranked drivers in Yazd City

Primary rank (Top driver)

First cluster: Availability and accessibility to materials (1), repeated eight times

Customer demands (1), repeated eight times

Innovation and technology (1),
repeated nine times

Second cluster: Strengthening supportive policies and regulations (1), repeated eight times

Developing control standards
and criteria (1): repeated nine

More soil-based construction (1), repeated eight times times

Strengthening an inadequate market for customers (1), repeated eight times

Third cluster: Developing control standards and criteria (1), repeated nine times

Fourth cluster: Innovation and technology (1), repeated nine times

Fifth cluster: Expanding scientific research (1), repeated eight times

Sixth cluster: Focus on costs (1), repeated eight times; developing government criteria and
regulations (1), repeated eight times; increasing customer demands (1), repeated eight times; better
quality of implementing materials (1), repeated eight times; focus on technology (1), repeated eight

times
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Table 9. Recommended three-level architectural policies concerning the general popularity of soil architecture in Yazd

Purposeful policies aiming at
challenges

City

Purposeful policies aiming at barriers

YIO-YYY Olxio /Y oyl . \F 099 AP

Purposeful policies aiming at drivers

1 First cluster: Developing special

construction regulations for building soil
structures using the global experiences of
successful countries such as countries in
Americas, namely, Peru and U.S.
- Implementing special regulations
developed within the Construction
Engineering System and removing
current constraints and legal gaps

2 Second cluster: Developing annual
research on approaches to soil materials
and architecture
Second cluster: Special focus on attitude
to measuring popularity of soil
architecture
Second cluster: Feasibility and
operationalization of periodic research
findings to separating highly-important
approach-making categories and improve
current popular attitudes in Yazd City

- Documenting the destructive impact of using
industrial materials such as concrete, cement
and glass on the environment in the city of
Yazd, to improve soil material

- Focus on removing deficiencies and removing
legal gaps by concentrating on passing and
ratifying regulations that support soil materials
and architecture

- Special focus by research on the category of
rules and effective institutional dimensions to
deploy soil materials and architecture across
Yazd City

- Standardizing materials and removing existing
barriers

- Focus on accessibility to soil materials and removing
possible shortcomings

- Measuring accessibility to soil materials in Yazd City and
simultaneous use of the Yazd Province’s capacity

- Respecting customer needs, especially adapting the type
of perceptual and functional usefulness, and special focus
on adjusting soil structures to modern lifestyle

- Focus on the environmental impacts of competing
structures and attempts to strengthen and affect the
perceptual environmental dimensions on popular behavior
decisions and strengthening and affecting the perceived
environmental usefulness of the soil structures on adopting
it

- Documenting the destructive impacts of using industrial
materials such as concrete, cement and glass on Yazd’s
environment, to help improve soil materials

- Focus on saving as an indicator affecting finished costs
and current costs incurred by soil structures with different
types of applications and functions

- Focus on removing deficiencies and removing legal gaps
- Special focus on the category of regulations and
institutional dimensions affecting the deployment of soil
materials and architecture across Yazd City

- Regular monitoring of existing soil structures in the city
and developing a regular repair and maintenance program
- Attracting investor and constructing sample buildings
using modern soil architecture technology to promote and
standardize rules

- Linking soil architecture with the character and identity
of Yazd City

- Monitoring supply and demand elasticity in soil materials
and attempts to improve its position across society

3 Third cluster: Special focus on the
concept of the general popularity of soil
materials and architecture at responsible
organizations responsible in mid terms
Third cluster: Developing periodic
research measuring the popularity of soil
architecture by focusing on the general
popularity of soil architecture in a mid-
term interval

- Diversitying the form and function of
designing modern soil buildings and promoting
new architectural design ideas

- Turning to standard soil materials and simultaneous
attention to improving the trading market of soil
architecture

- Focus on the subjective dimensions of the general
popularity of soil architecture to improve the subjective
position of soil materials in Yazd City using objective
norms

- Holding periodic and annual meetings at Urban
Management Organizations such as Yazd Municipality
and Engineering System Organization, Cultural Heritage
Organization

- Holding joint scientific meetings between professionals
and architecture scholars to maximize the capacities of
the discipline and architectural profession in soil
architecture

- Assessing market needs and measuring customer
capacities and developing regular planning to conduct
mid-term research, improve trading marketing and the
like.

4 Fourth cluster: Developing special
regulations by using the global
experiences of successful nations
Fourth cluster: Industrial production of
sample local quality materials and
gradual promotion of using it
Fourth cluster: Making successful
samples and expanding them in various
cultural, recreational functions

- Holding special soil architecture courses in
the form of short-term courses or academic
courses, along with holding common
workshops on soil architecture and construction
techniques

- Holding training and community-oriented
workshops, instead of expertise-oriented
training workshops

- Regular monitoring of popular awareness in
social materials and architecture and attempts
to remove relevant deficiencies

- Focus by practical research and measures on two
categories of “innovation” and “technology” and regular
monitoring of it in soil architecture

- Focus on media and training families through national
and international plans

- Strengthening skills and credible intra-provincial
academic degrees

5 Fifth cluster: Holding special workshops
for constructing modern experimental
buildings with soil materials and
performing types of resistance tests and
structural elasticity using the German
School of soil architecture
Fifth cluster: Developing special
construction regulations pertaining to soil
buildings using global experiences of
successful nations

- Strengthening local knowledge based on soil-
based construction procedures and techniques
- Strengthening construction techniques and
removing possible weaknesses with soil
construction using regular case studies or field
surveys

- Regular monitoring of low-quality buildings
and increasing new high-quality building
construction in terms of various forms and
functions

- Strengthening scientific research systems pertaining to
local architecture and soil architecture in Yazd City

- Holding purposeful training workshops to promote the
desirability and popularity of soil architecture, instead of
repeated workshops or commercial workshops for
business profitability

- Using local knowledge and strengthening it with
modern construction knowledge by increasing
construction occupations related to soil architecture

- Increasing local investment to expand soil architecture
capacities in the form of financial investment networks

- Creating a network of support for industrial production
with the help of a certain system to facilitate perceived
nodes for the activists, such as assigning appropriate
banking loans and allotting advanced industrial
workshops
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Table 9. Recommended three-level architectural policies concerning the general popularity of soil architecture in Yazd

City

Purposeful policies aiming at
challenges

6 -

Purposeful policies aiming at barriers

- Strengthening the market and conducting
scientific searches about the existing supply
and demands

- Providing attractions pertaining to
expectations of financial return by employers or
soil structure investors

Seventh cluster: Special focus on the social
aspects of soil architecture and developing
research on the cultural beliefs in this domain
- Special focus on the concept of the general
popularity of social architecture and performing
periodic research in Yazd City for
compensating previous shortcomings

- Holding modern training workshops in soil
architecture for breaking misconceptions such
as regarding residence as being inferior

- Promoting soil architecture and soil
architectural and construction patterns among
professionals and architects to meet opposition

Purposeful policies aiming at drivers

- Developing annual checklists of finished costs and
current expenditure pertaining to structures and
emphasizing soil structures to demonstrate the
advantages of soil architecture and saving costs in this
connection

- Focus on government regulations supporting soil
architecture

- Updating the form and function of modern soil
buildings to attract more people and to provide more
responsiveness and to meet public demands

- Turning to types of updated global marketing, along
with developing market-assessment research to meet and
observe market needs

- Implementing sample high-quality buildings to support
scientific and professional centers

- Implementing sample high-quality buildings with the
support of local and non-local investors and sponsors

- Turning to modern soil material construction and
constructing modern soil architectural structures in a
theoretical-academic-professional form using high-

quality and updated technology
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Fig. 2. Grouping and prioritization of challenges, barriers and drivers of soil architecture in the literature review
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Fig. 3. Grouping and prioritization of challenges, barriers and drivers of soil architecture in Yazd City
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