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Abstract

The construction sector is a major contributor to global environmental degrada-
tion, driven by intensive energy consumption, greenhouse gas emissions, and the
depletion of non-renewable resources. In Pakistan, these challenges are amplified
by rapid urban expansion and widespread adoption of Modern Building Practices
(MBP), which often disregard local environmental conditions and socio-cultural
relevance. In contrast, Indigenous Building Practices (IBP), derived from cen-
turies of vernacular knowledge, present a sustainable alternative that leverages

locally available, climate-responsive materials and construction techniques.

This research evaluates the potential integration of IBP into contemporary con-
struction frameworks, with a particular focus on the diverse climatic, local and
traditional contexts of Gilgit-Baltistan and Islamabad. Using a mixed-methods ap-
proach comprising literature review, stakeholder consultations through the Delphi
method, and structured questionnaires a comprehensive analysis was conducted.
Quantitative data from construction professionals were analyzed using IBM SPSS
and the Relative Importance Index (RII) with Excel Sheets to assess and prioritize

the sustainability attributes of IBP relative to modern practices.

The results indicate that project management teams have a crucial role to play in
enhancing indigenous and sustainable building practices (RII = 0.768) as deter-
minants of sustainable development. Their leadership also provides appropriate
enforcement and awareness of Indigenous Building Practices (IBP) in current con-
struction. Regarding the environment and economy perspective, indigenous meth-
ods contribute to an environmentally sustainable solution and increase tourism-
related economic development (RII = 0.777). Building design is powerfully influ-
enced by social, traditional and environmental factors (RII = 0.777) and gives rise
to identity and pride among communities. On the whole, IBP has the potential
to become really sustainable, and it is indeed demonstrated through the strong
leadership of the project, the harmony with the environment, the contribution to

the economy, and the preservation of the culture.
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The study recommends combining IBP with modern construction to help Pakistan
build more sustainable and community-friendly buildings. This could support Sus-
tainable Development Goal 11 (Sustainable Cities and Communities). To achieve
this, the study suggests including IBP in building codes, training construction
professionals, and launching pilot projects to connect traditional knowledge with
modern engineering. This will help create buildings that are better for the envi-

ronment, cost-effective, and culturally relevant.

Key words: Indigenous Building Practices (IBP), Sustainable Construction,

Climate-Responsive Design, Green Building Integration
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Chapter 1

Introduction

1.1 Background

The construction industry is one of the largest contributors to global environmen-
tal pollution and is responsible for significant energy consumption, greenhouse
gas emissions, and the depletion of natural resources. As a result, the global cli-
mate is deteriorating rapidly, evidenced by extreme heatwaves, irregular rainfall
patterns, frequent floods, wildfires, and prolonged droughts forcing populations
worldwide to adapt their lifestyles [1]. This situation underscores the urgent need
for sustainable construction practices to mitigate the adverse impacts of the con-
struction sector on the environment, economy, and social fabric [2]. Indigenous
Building Practices (IBP) are strongly based on the knowledge, culture, and tradi-
tions of the local communities and have developed over centuries, in accordance
with the local climatic conditions and the environmental factors. These practices
provide sustainable solutions which may be more energy saving, resource saving,
and weather resilient than most of the Modern Building Practices (MBP) [3]. IBP
are an effective way of minimizing carbon footprint of the construction indus-
try. Compared to the contemporary construction methods, which have mainly
employed cement, concrete and steel, IBP employs wood, stone, mud and other

natural resources that are found locally [4]. In places such as Gilgit-Baltistan in
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the north of Pakistan, the materials are not only easily available, but also very

appropriate to the local environmental and climatic conditions.

The mountainous nature of this region is characterized by severe winters, heavy
snowfall and high seismic activity that require construction methods based on
energy efficiency, thermal insulation and natural catastrophe resilience like floods,

earthquakes [5].

There are different Methods which focus on thermal mass, including the use of
stone and mud walls which store heat throughout the day and give it up at night,
illustrates how IBP can save energy. Moreover, considerate architectural features
such as the positioning and sizing of windows in the maximization of daylight are
also indicative of the resource efficient and climate responsive feature of indigenous

building styles [6].

Unlike IBP, the growing popularity of modern construction practices in Pakistan,
especially the shift to concrete-based construction has resulted in the loss of tra-
ditional knowledge. This has brought about an increase in urban temperatures,

shortage of water, energy consumption and the rise in social inequalities.

Although the contemporary building could be durable and strong when applied as
per standards and codes, it often does not consider the important factors like the
climate of the location, the geographical appropriateness, and catastrophe resis-
tance. In addition, concrete and steel material is widely used and highly energy

consuming thus contributing to a massive rate of environmental degradation [7].

Although the environmental benefits of IBP are obvious, their application in build-
ing contemporary construction is rare. In places such as Islamabad, the wisdom
incorporated in the traditional traditions has been shunned in the mod- ern kind
of construction. The situation has been aggravated by rapid urbanization and
the necessity to provide reasonable housing at a low price, which has frequently
focused on speed, beauty, and comfort instead of sustainability and environmental

responsibility [8].

Seismic activity in regions such as Gilgit-Baltistan and Islamabad, which are prone

to earthquakes, necessitates thoughtful planning in building design. Indigenous
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Building Practices (IBP) have naturally evolved to enhance seismic resilience by
employing materials and construction techniques that offer superior earthquake re-
sistance compared to many Modern Building Practices (MBP). The use of, timber,
and mud in traditional constructions imparts flexibility to structures an essential
characteristic for absorbing and dispersing seismic forces. These materials enable
buildings to better endure the dynamic loads generated during an earthquake, un-
like the rigid and brittle nature of concrete and steel commonly found in modern

constructions [9)].

The seismic resilience of IBP is particularly significant in the context of low-rise
structures (typically ground plus one story), which are prevalent in rural areas.
The combination of modest building height and the strategic use of local mate-
rials enhances the likelihood of these structures withstanding seismic events with
minimal damage. Research has shown that traditional Himalayan buildings often
constructed with stone masonry and wooden frameworks exhibit superior seismic
performance when compared to modern concrete buildings [10]. However, this ad-
vantage tends to diminish in taller structures (those exceeding two stories), where
increased height and architectural complexity introduce greater seismic vulnerabil-
ity. For such multi-story buildings, modern engineering approaches that incorpo-
rate reinforced concrete and steel frameworks may provide more robust earthquake

resistance [11].

It is essential to evaluate the seismic compatibility of IBP in light of contempo-
rary building codes and regulations in Pakistan. While IBP offer environmentally
and culturally sustainable solutions, their seismic performance must be critically
analyzed, especially for use in urban contexts like Islamabad, where the seismic
threat is considerable. A hybrid approach that integrates the seismic resilience
inherent in indigenous methods with modern structural technologies may present
an optimal path forward balancing cultural preservation with enhanced safety in

the face of natural disasters [12].

Furthermore, the integration of Indigenous Building Practices (IBP) into modern
sustainability frameworks, including Green Building Practices (GBP), could ad-

dress critical gaps in the current construction paradigm. While GBP have emerged
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to mitigate the environmental consequences of MBP, they often overlook the socio-

cultural and contextual relevance of indigenous knowledge.

By embedding sustainable IBP into contemporary green and modern building
strategies, the construction sector can become more environmentally responsible,
economically viable, and socially and culturally aligned with the needs of local

populations.

1.2 Research Motivation & Problem Statement

Climate change and resource depletion are one of the big challenges of the day.
Besides modern structures having aesthetics, energy demands and resources’ needs
are also increasing. So, for small to medium scale building projects, the intelligent
architecture is looking back on the revival of Indigenous Building Practices (IBP)
and its integration with the modern demands. The IBPs are environmentally
friendly, economically viable, and socially acceptable due to their local material

availability and cultural identity [13].

In Pakistan, where rapid urbanization is occurring in both capital cities Gilgit
and Islamabad there is an increasing demand for construction methods that are
energy-efficient, cost- effective, and environmentally sustainable. However, Mod-
ern Building Practices (MBP), which are widely adopted, often fail to respond
effectively to the unique environmental conditions of Pakistan’s diverse climatic
zones, particularly in areas like Gilgit-Baltistan where winters are long, cold, and

harsh [13].

This challenge also presents a valuable opportunity to revive and integrate IBP
with MBP within the construction sector. Indigenous practices from these re-
gions offer sustainable alternatives to address pressing issues such as excessive
energy consumption, depletion of natural resources, and environ- mental degra-
dation caused by modern construction materials and methods [13]. Passed down

through generations, these traditional techniques have demonstrated long-term
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viability and provide a climate-responsive, socially inclusive approach to construc-
tion especially relevant in regions that maintain natural ecosystems, face economic

limitations, or preserve traditional ways of life [14].

Furthermore, the success of initiatives such as the Aga Khan Rural Support Pro-
gram in the restoration of historical buildings in Gilgit-Baltistan, transforming
them into recognized heritage sites and high-end hospitality establishments illus-
trates the promising potential of integrating sustainable IBP with both Green

Building Practices (GBP) and MBP.

This integration not only mitigates environmental impacts but also generates
local economic opportunities, fosters community empowerment through circular
economies, and preserves invaluable indigenous knowledge and cultural identity

15].

The core motivation of this research is to explore how IBP can be effectively
adapted and applied in Pakistan’s expanding urban centers, ensuring that all di-
mensions of sustainability (i.e., environment, economic, & social) and cultural

heritage are embedded in MBP.

Despite the proven sustainability of indigenous building practices, their integration
into modern building practices remains limited due to several barriers, including
policy gaps, technological constraints, and market resistance. The lack of structured
research and empirical evidence further hampers their acceptance in mainstream

construction.

This study seeks to address these challenges by systematically analyzing indigenous
construction practices, identifying obstacles to their adoption, and proposing rec-
ommendations for their integration into contemporary construction practices. The
research also explores how these methods can contribute to achieving the United
Nations Sustainable Development Goal 11, which emphasizes sustainable cities
and communities. Through investigation and quantitative analysis, this study will
provide insights into the feasibility of incorporating indigenous knowledge into sus-
tainable construction, ultimately contributing to environmentally responsible and

culturally inclusive building practices in Pakistan.
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1.3 Research Questions

The following research questions have been formulated to guide the study and

address its key objectives:

1. How do IBP enhance sustainability?
2. How can IBP be integrated with MBP?

3. To what extent can IBP contribute to achieving UN SDG 117

1.4 Research Objectives

This section outlines the key objectives formulated to achieve the aims of the study

and provide a clear direction for the research.

1. To explore the sustainability (Social, Economic and Environmental) of IBP.

2. To propose practical recommendations for promoting IBP that align with

SDG11 (Sustainable Cities and Communities).

1.5 Scope of Work & Research Limitations

This research focus on building projects in Gilgit and Islamabad two regions that
represent significant centers of development and urbanization in Pakistan. The
selection of these locations is strategically justified by the need for a comparative
study that examines Indigenous Building Practices (IBP) within both urban and

rural contexts.

Gilgit offers insights into the application of traditional construction methods in
a rural, ecologically sensitive setting, while Islamabad provides a contrasting per-
spective, highlighting the challenges and opportunities. This study does not focus

any framework development.
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1.5.1 Contrasting Climates

Gilgit represents a mountainous region where Indigenous construction techniques
are still widely practiced, especially in traditional housing and the hospitality sec-
tor. These methods reflect a deep understanding of local climatic conditions and
cultural values. In contrast, Islamabad is a rapidly urbanizing metropolis where
modern construction methods dominate the built environment. However, there
is a growing interest in sustainable practices within the city, driven by increasing
environmental awareness and policy shifts. This contrast between Gilgit and Is-
lamabad provides a unique opportunity to explore the application, relevance, and

potential integration of Indigenous Building Practices in both urban contexts.

1.5.2 Availability of Data

The Architecture, Engineering and Construction (AEC) industry is highly repre-
sented in Islamabad, providing an important access point to professional knowl-
edge, technical skills and modern design trends. Conversely, Gilgit has become
a live example, as native methods of construction have al-ready been applied on
a grand scale. This is a true-life example of sustainable construction techniques

that are based on local culture.

The juxtaposition of urban wisdom of Islamabad with a sensible, community-
oriented prac- tices in Gilgit form a holistic approach to assessing and incorporat-

ing Indigenous Building Practices within the contemporary building paradigm.

1.5.3 Addressing Sustainable Development Goals

This study aligns with Sustainable Development Goal 11 (Sustainable Cities and
Communities) by investigating how Indigenous Building Practices can be applied
across both rural and urban contexts to promote more sustainable construction
methods. By examining Gilgit, where such practices are already in use, the re-

search gains valuable insight into existing sustainable approaches that serve as
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a benchmark. This baseline enables a comparative analysis with urban environ-
ments like Islamabad, supporting the development of sustainable strategies for

future construction in diverse settings.

1.5.4 Seismic Considerations

Given the seismic significance of Indigenous Building Practices, this study fo-
cuses exclusively on structures with a maximum height of ground plus one story.
Buildings beyond this height require detailed structural and seismic analysis of

individual building components, which falls outside the scope of this thesis.

By limiting the study to low-rise structures, the research remains aligned with the
traditional applications of Indigenous techniques while maintaining a feasible and

focused analytical framework.

1.6 Research Methodology

An extensive review of existing literature was conducted to identify the most influ-
ential factors contributing to sustainability in construction. To ensure the validity
and reliability of the research instrument, the Delphi method was employed for
the validation of the questionnaire. The questionnaire is structured into five sec-
tions: the first gathers general demographic and professional information about
the respondents. The second section explores general perceptions of sustainability
in relation to the indigenous and modern sustainable practices. The third section
focuses on environmental sustainability, while the fourth and fifth sections address
economic and social sustainability, respectively. The questionnaire has been dis-
tributed to reputable firms and professionals in the construction industry across
both Islamabad and Gilgit to obtain credible and context-specific feedback. Upon
completion of data collection, both descriptive and statistical analyses have been
carried out using SPSS to identify the key indigenous construction factors that

contribute to enhancing sustainability.
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Identification Conductiong of
1 2
of Factors Survey
i
Analysis in Priontization
3 SPSS 4 Of Factors

FIGURE 1.1: Methodology of Research

This study will adopt a quantitative research approach, utilizing structured ques-
tionnaires and interrogative methods to gather empirical data. Relevant depart-
ments, organizations, and individuals actively engaged in sustainability within the
construction sector will be approached to contribute to the research. The aim is
to gather insights on the challenges and opportunities associated with integrating
Indigenous Building Practices (IBP) and Modern Building Practices (MBP) to
enhance overall sustainability in the construction industry. Their feedback will
play a critical role in shaping an informed understanding of how traditional and

modern methods can be harmonized for more sustainable outcomes.

Following steps have been followed:

1. Data collection and pilot study (literature review & questionnaires).
2. Analysis of data using SPSS (descriptive and statistical analysis).

3. Conclusion and recommendations on the basis of results obtained.

1.7 Thesis Outline

Chapter 1: Introduction

This chapter provides the entire review of the research, including the background

and the motivation behind the investigation into Indigenous Building Practices
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(IBP) and their role in the modern-day sustainable building. It presents the main
research questions, the environmental benefits of IBP, and the difficulties related
to the process of implementing these practices in the contemporary construction
technique. The chapter further describes the objectives of the study and ex-
plains the methodology to be used in the study, which includes a mixed-methods
approach to collect both qualitative and quantitative data on the construction

industry practitioners.
Chapter 2: Literature Review

The chapter provides a review of the available literature on Indigenous Building
Practices (IBP), sustainable construction, and seismic resilience, focusing on in-
digenous buildings, in particular. It also covers the Sustain- ability certification
in the world such as LEED, BREEAM and SEED in Pakistan and comparisons of
their various facets of Sustain- ability. It draws the attention to the environmental,
economical and social value of IBP, their role in the decrease of energy consump-
tion, and the difficulties that might be encountered in implementing these practices
in contemporary construction. It further discusses the SDG 11 role in improving
sustainability practices and IBP in the SDG 11 implementation. Additionally,
the chapter also analyzes the green building certifications, their importance and
compares their efficacy to the conventional construction practices when it comes

to promoting the sustainability of the construction practices.
Chapter 3: Materials and Methods

In chapter 3, the design and methodology used to explore the incorporation of
Indigenous Building Practices (IBP) into contemporary construction is described.
It gives a clear account of how the data was collected, surveys were made with the
stakeholders in the industry and how data were to be analyzed using statistical
tools, which in this case are SPSS. Also, the chapter introduces buildings built
with IBP in Gilgit- Baltistan to assess their performance in terms of environment,

economy, and society.

Chapter 4: Results and Discussion
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This chapter outlines the research outcomes, highlights the uses of In- digenous
Building Practices (IBP) in improving sustainability factors and seismic resilience.
It addresses the findings of the quantitative study, the performance of the IBP
against the contemporary building practices. The challenges that were observed
in the study such as economic, Social and tech- nical barriers to the implementation
of IBP, and possibilities of integrating traditional practices with modern practices
so as to optimize sustainability construction practices are also discussed in the

chapter.
Chapter 5: Conclusion & Recommendations

This chapter summarizes the key findings of the research, highlighting the environ-
mental and economic benefits of integrating Indigenous Building Practices (IBP)
with modern construction methods. It offers recommendations for policymakers,
construction professionals, and communities to encourage the adoption of IBP in
sustainable building initiatives. The chapter concludes with suggestions for future
research, including the adaptation of IBP to construction in different regions with
consideration of local climatic conditions, as well as further investigation into the

long-term performance of hybrid structures.



Chapter 2

Literature Review

2.1 Background

Indigenous building practices are the traditional construction materials and meth-
ods that have been developed by the local populations throughout the centuries of
interaction with the surrounding environment. These techniques are founded on a
thorough knowledge of nature and use of the resources locally available, including
clay, stone, timber and agricultural waste [3]. The ultimate goal of such approaches
has continuously been to design buildings that are both practical and sustainable
as well as congruent to the environmental, economic, social and cultural backdrop

of the society in which they are set [4].

Such practices are considered to be sustainable since they have minimum envi-
ronmental impact. They minimise waste production, use renewable resources and
need minimal amounts of energy to be built in comparison with the modern build-
ing practices (MBP), and thus they are intrinsically more environmentally friendly
[16], [17]. The world’s indigenous peoples have developed their methods of con-
struction based on the local climate and using the materials that are available in
the area. As an example, mud and clay are typically employed to build houses
in Africa, helping to control excessive temperatures by taking in and giving off

heat a practice that is quite common in places such as the Sahel [18]. Likewise

12
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in Southeast Asia, populations are using bamboo and thatch in the building of
houses. materials highly adapted to the conditions in tropical areas and provide

a compromise between resilience and versatility [19].

In the last few decades, there has been an increasing interest in the concept of
introducing Indigenous Building Practices (IBP) into modern building practices
as a sustainable answer to environmental issues that the modern construction
industry presents to the environment. Not only are these time-honored approaches
of Cultural importance, but also very sustainable because of their low impact on
the environment. As an example, IBPs use local and renewable materials that
may need a minimum or no transportation, or extensive industrial treatment that

leads to carbon emissions in contemporary construction [20][21].

Moreover, the native building methods tend to utilize passive design methods
that utilize the natural power like the ventilation, daylight, and thermal mass to
improve the energy efficiency [22]. One of the key elements of IBP is the use of
local knowledge and experience which is the manifestation of deep knowledge of

the local environmental conditions and ecological processes.

The structures have been developed over centuries of trial and error creating struc-
tures that are naturally adapted to their particular climatic conditions. Such local
construction expertise can play a great role in supporting sustainable development
through encouraging the creation of designs that do not rely on non-renewable re-

sources, energy, and water consumption [23].

In addition, IBPs often incorporate biodegradable or recycled materials, which
mean that the amount of construction waste is smaller than that of Modern Build-
ing Practices (MBP), which usually creates non-recyclable significant quantities

of waste [24].

However, in the recent times, there have been attempts to fill the gap between
IBP and MBP. Through these obstacles, one can create construction methods
which are not only environmentally friendly, culturally sensitive, but also in line
with the current laws and standards of living [19]. Incorporation of indigenous

techniques into contemporary design does not only aid environmental agenda, but
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also reinforces the cultural identity. In most communities, these activities are
closely integrated into the local cultures, social ethics and traditional crafts and

are a living manifestation of culture [23].

The conservation and implementation of the indigenous practices enables the so-
cieties to stay connected to the past and promote sustainable development. With
the increasing adoption of sustainable models in the construction industry, includ-
ing those of Green Building Practices (GBP), indigenous approaches provide a
useful contribution and practical solutions to building resilience, energy-efficiency;,

eco-friendliness, and culturally suitable structures in the global context [19].

2.2 Indigenous Building Practices

IBP in Pakistan, as in most other parts of the globe, has developed centuries over
a rich association with the geography, climatic conditions, and available materials
of the region. This is located in the north of Pakistan and supports climate adapt-
able populations who have constructed and maintained building techniques that
are uniquely appropriate to the extreme cold of one of the highest mountainous

landscapes in the world [25].

Such practices show deep knowledge of the surrounding environment, and they
were based on the materials of nature which were easy to access like stone, timber,
clay, and mud. These materials have also been chosen based on their accessibility
as well as their capacity to withstand the hot climatic conditions and seismic

activity of the region that are characteristic of mountainous terrain [26].

Many centuries of indigenous building in the area have been marked by massive
stone under carrying, with the top construction of wood and clay. The architecture
design is usually characterized by flat roofs that are resistant to heavy snow in the
winter season against strong winds and thick walls that offer efficient insulation.
These native practices have shown a great success in mitigating the environmen-
tal problems of the area, as the people have a close connection to their natural

environment [19], [25].
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2.2.1 Cultural Significance of Traditional Building Meth-

ods

Gilgit-Baltistan has Indigenous Building Practices (IBP) that are closely related
to the customs, heritage, and social structures. The architecture of traditional
houses and buildings reflects the identity, values and the long-term sustainability
praxis of the communities of the area. Such buildings are also very strong icons

of community life, culture, and stability [25].

To give an illustration, both the aesthetic preferences and also a demonstration of
the culture can be seen through the wooden balconies of Altit Fort, the complex
carvings, observed in Shigar and Khaplu forts, which depicts how generations have
developed in terms of craftsmanship [27]. These construction practices and the
artistic skills were in the past passed on by the master craftsmen to their appren-
tices to maintain the local knowledge thus ensuring continuity of this knowledge

by the community [16].

So, they are not just shelters but physical representations of local culture and
history, the stories and experiences of the people who constructed them and lived

in them [28].

2.2.2 Case Studies Highlighting Indigenous Restoration and

Practices

The restoration of historical forts in Gilgit-Baltistan such as those in Hunza, Shi-
gar, and Ghanche serves as an excellent example of how Indigenous Building Prac-
tices (IBP) can be revived and integrated into sustainable conservation efforts.
These restoration projects, undertaken by the Aga Khan Rural Support Program
(AKRSP), highlight the resilience of traditional architecture and its vital role in
promoting both cultural preservation and environmental sustainability in the re-
gion [25]. Saidpur is a historic village located near Islamabad, Pakistan, known for
its cultural heritage and scenic surroundings. The village has recently seen sus-

tainable development projects iniciated by CDA Capital development authority
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[29]. Malik, R. N., & Haiao, Z. (2022).that aim to preserve its traditional charm

while adopting eco-friendly practice [30].

2.2.2.1 Altit Village

Among the attractions in the ancient village of Altit in the Hunza Valley are
mighty Altit Fort, which has gone through an amazing transformation that epit-
omizes the fusion of indigenous construction, community renewal and sustainable
development. One of the oldest buildings in Gilgit-Baltistan that can serve as
a significant reminder of the rich local culture and architecture is the Altit Fort

which is thought to be more than 900 years old [25].

The village had, too, prior to its rehabilitation, lost a large part of its area; almost
one-third of the houses were already not in use, and new edifices were continually

absorbing the little arable land [27].

As an anticipatory measure to the socio-economic compulsions linked with in-
creased tourism content of improvements, the Aga Khan Cultural Service Pakistan
(AKCSP) has initiated a village rehabilitation program pre-empting the conser-
vation of the fort. This project brought in es- sential infrastructure such as water
supply and sanitation infrastructure that were critical in restoring the village and

re-linking the village to its traditional built environment [28].

The restoration of Altit Fort, completed in 2010, was firmly rooted in the use of
indigenous materials and traditional construction techniques. The conservation
process focused on structural stabilization, repairing walls, selectively replacing
roofs, treating wood, and incorporating discreet, energy-efficient lighting. Notably,
the project preserved the fort’s "empty shell” to showcase its original engineering
methods, such as wooden beam structures, mud plastering, and dry-stone masonry
techniques designed to endure the region’s harsh winters and seismic activity [25],

31).

A defining feature of this restoration effort was its community centered approach.

The Kha Basi Café, located in the terraced gardens of the fort, repurposes the
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Mir’s former colonial-era winter residence and serves traditional local cuisine. This
initiative not only enhances cultural interpretation for visitors but also generates
economic opportunities for residents. Revenue from entrance fees to both the fort
and the rehabilitated village directly supports the Altit Town Management Society,
which manages the ongoing maintenance of water and sanitation infrastructure

with active community participation [15], [28].

The success of the Altit Fort restoration was internationally recognized when it
received the UNESCO Asia-Pacific Award of Distinction in 2011, honoring its
sensitive and sustainable conservation model. Like Altit fort Baltit fort centuries
year-old structure also restored by AKCSP using indigenous techniques such as
timber framing and local stone masonry. Altit Fort today stands not only as a
preserved historical monument but also as a model for sustainable heritage con-
servation. These projects emphasize the value of local craftsmanship, community

ownership, and cultural resilience [27], [31].

¢) Post-Restoration Condition d) Restored Appearance

FIGURE 2.1: Photographs of Altit Fort restoration

(Source: https://archnet.org/sites/5325/media_contents/42156 (accessed 5 May 2025, AKRSP)

(https://the.akdn/en/where-we-work /south-asia/pakistan/cultural-development-pakistan)
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2.2.2.2 Shigar Valley

Located in the heart of Baltistan’s Shigar Valley, Shigar Fort locally known as Fong
Khar, or "the palace on the rock” stands as an example of indigenous architecture,
cultural continuity, and sustainable restoration. Stands on a massive boulder
at the base of a dramatic cliff and situated along the historic route to K2, this
17th-century fort was originally constructed as the royal residence of the Amacha

dynasty, the ruling family of the region [25].

The restoration of the fort was done by the Aga Khan Cultural Service Pakistan
(AKCSP-P) under the Aga Khan Historic Cities Program, and the purpose was
distinctly important; to preserve the architectural heritage of the site, but to mod-
ernize it to use today. It cost approximately USD 1.4 million and the project was
designed to remodel the historic building into a five-star heritage hotel and cultural

center without destroying the historical character and identity of the building [27].

The unique feature of the restoration was the exclusive use of local materials and
the ancient methods of building. The project used the local timber and stone
that were used initially to build the fort and retained major wooden components
and displayed the traditional Balti craftsmanship. This strategy also provided the
assurance that the architectural and cultural heritage of the site were properly

maintained [15], [28].

Reflecting AKCSP’s broader vision of community-based development, the Shigar
Fort restoration project turned a historic monument into a vibrant cultural hub
serving both local communities and visitors. Today, the fort is managed by Serena
Hotels and functions as a cultural museum and luxury boutique hotel. It offers
guests an immersive experience that blends the elegance of Balti royal architecture

with modern hospitality [31].

As a model of sustainable heritage preservation, Shigar Fort demonstrates how
thoughtful, culturally sensitive restoration can honor historical values, fulfill con-

temporary needs, and contribute to the cultural and economic vitality of the region

[25], [31].
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c) after Restoration d) after restoration

FIGURE 2.2: Photographs of Shigar Fort restoration.

(Source: https://archnet.org/sites/5325/media_contents/42156 (accessed 5 May 2025, AKRSP)

(https://the.akdn/en/where-we-work /south-asia/pakistan/cultural-development-pakistan)

2.2.2.3 Khaplu Valley

Located in the scenic Khaplu Valley of Baltistan, Khaplu Palace constructed in
1840 remains one of the finest surviving examples of royal Balti architecture. Orig-
inally built as a presidential palace for the Raja of Khaplu, the structure reflects a
distinct architectural identity that blends Tibetan, Kashmiri, and indigenous Balti
styles. Its construction made extensive use of locally sourced materials, including

stone, timber, and clay from the surrounding landscape [25].

By 2005, the palace had deteriorated significantly. Recognizing its cultural and
historical importance, the Aga Khan Trust for Culture (AKTC) and the Aga Khan
Cultural Service Pakistan (AKCSP) launched an extensive restoration project.
This was not a mere effort to preserve the architectural integrity of the palace,
but also an attempt to integrate it back into the cultural and economic life of the

region [27].
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The renovated Khaplu Palace became a 21-room heritage house in July, 2011 as
part of Serena Hotels Tourism Promotion Services (TPS) and creates a remark-
able combination of exotic hospitality and historical conservation. The restoration
placed a special emphasis on use of local materials and old traditional construction
techniques such as Balti carpentry and wood joinery, and stone masonry. The ac-
tive participation of the local artisans and craftsmen was encouraged rejuvenating
the traditional skills besides encouraging local employment and local involvement

15, [28].

These efforts demonstrated how community-led, cost-effective improvements us-
ing local labor and resources can successfully rehabilitate traditional buildings for
modern use without compromising their heritage value. The project’s commit-
ment to environmental sustainability, economic inclusiveness, and cultural conti-
nuity further enhanced its impact. In recognition of its excellence in conserva-
tion, Khaplu Palace was awarded the UNESCO Asia-Pacific Heritage Conserva-
tion Award in 2013, underscoring the region’s growing reputation for responsible

tourism and heritage stewardship [31].

¢) afler Restoration d) after restoration

FI1GURE 2.3: Photographs show Khaplu Fort restoration.

(Source: https://archnet.org/sites/5325/media_contents/42156 (accessed 5 May 2025, AKRSP)

(https://the.akdn/en/where-we-work /south-asia/pakistan/cultural-development-pakistan)
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The restoration projects in Hunza, Shigar, and Khaplu demonstrate how indige-
nous construction practices can play a vital role in the sustainable revival of her-
itage buildings. By combining traditional building techniques with modern con-
servation strategies, these historic forts have not only been preserved but have also
been reactivated as key contributors to the cultural and environmental sustain-

ability of the region [32].

Central to the success of these initiatives is the use of locally sourced materials,
active involvement of local communities, and a strong emphasis on sustainabil-
ity. These efforts showcase how the integration of indigenous architecture into
contemporary practices can offer valuable solutions for sustainable building in to-

day’s world.

2.2.2.4 Saidpur Village

Saidpur is an ancient village situated around Islamabad, Pakistan and it is char-
acterized by its cultural background and beautiful environment. Recently, the
village has witnessed sustainable development projects that are geared towards
maintaining the traditional beauty of the village but in an environmentally friendly
posture. Saidpur buildings are built using local construction materials such as the
mud bricks, stone, bamboo and recycled wood [29]. Not only are these materi-
als cost-effective, but also they are used to preserve some natural insulation to
keep interiors cool in summer and warm in winter. The methods of construction
are passive solar de- design, natural ventilation and energy efficient layouts. It
uses solar panels and rainwater harvesting systems to minimize the use of non-
renewable resources. These are approaches that reduce the effects of environmental
degradation and promote sustainable development [30]. Using used material also
contributes towards waste reduction and conservation of resources. Local labor
is also more beneficial in enhancing the economy of the community. The project
shows how tradition and modern sustainability may co-exist. It can be used as
a prototype of green rural development in Pakistan. As a whole, Saidpur is an
example of a careful compromise between the conservation of heritage and green

Innovation [29, 30, 33].
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FIGURE 2.4: Photographs show Saidpur Village restoration [29, 30].

2.3 Sustainable Building Practices and Its Pil-

lars

Sustainable building practices (SBP) represent a transformative approach in the
construction sector, integrating environmental, economic, and social dimensions to
minimize the industry’s negative impact on the environment. According to recent
studies, SBP focuses on reducing resource consumption while enhancing building

efficiency and promoting the health of occupants [34].

Key components of sustainable building practices include energy-efficient design
strategies, such as passive solar heating and natural ventilation, which reduce de-
pendence on nonrenewable energy sources [35]. Additionally, conserving natural
resources during construction plays a crucial role, emphasizing the use of recycled
materials and water-saving techniques like rainwater harvesting [36]. The incor-
poration of locally grown, fast-growing materials, such as bamboo, further lowers

the carbon footprint associated with building projects [37][38].

These interconnected practices collectively aim to create buildings that are envi-

ronmentally sustainable, economically viable, and socially equitable.
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Environmental

FIGURE 2.5: Three pillars of building sustainability [38]

2.4 Environmental Sustainability

The environmental indicator encompasses integrated development in relation to
land use, material selection, climate responsiveness, and water management. It
evaluates the energy consumption throughout the entire lifecycle from site prepa-
ration and material procurement to the building’s operational and maintenance
phase [39]. The energy efficient building is critical strategy in reducing environ-
mental effects of buildings and its built environment and addressing the challenges

of climate change.

The integration in building process enhances the exploration of different energy
saving techniques to optimize building performance which result in reduce envi-
ronmental concerns [40]. The passive solar design is a best strategy that utilize
maximum natural heat gain and loss by window orientation, and door placement.
By using solar absorbing materials and position window and building can minimize
the need of artificial heating and cooling system [41]. The retrofitting of indigenous
structure in Siena Italy with passive solar elements reduces energy consumption by
25% [42]. Another study conducted by [43] investigates that different retrofitting
techniques and present effective and feasible method in energy efficiency of existing

building is adding insulation layers at the ceiling. Building energy standards play
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a crucial role in reducing energy consumption and are widely adopted in devel-
oped countries as a key instrument for promoting sustainable and energy-efficient

building design.

However, their implementation in developing countries remains limited and un-
clear. Moreover, a significant sustainability gap persists between existing building

stock and the growing demand for energy-efficient and sustainable buildings [44].

Refuse

FIGURE 2.6: Scheme of 5R principle for construction and buildings [38]

2.5 Economic Sustainability

Economic considerations represent another essential dimension of sustainability,
with the circular economy (CE) gaining traction within sustainable building prac-
tices (SBP). Sustainable construction faces economic challenges at multiple levels.
At the macroeconomic scale, industrialized nations actively pursue sustainable
construction objectives amid a general decline in construction output. In con-
trast, construction activity is increasing in less developed and newly industrialized
countries, where economic and developmental constraints make sustainable con-

struction more difficult to implement [45].

Despite growing interest, demand for sustainable construction remains relatively
low in practice. Barriers include limited awareness of its economic benefits, high
upfront capital costs, and perceptions of lower market value compared to con-
ventional buildings, leading to stakeholder hesitance. Many developers view sus-
tainable projects as riskier, costlier, and more difficult to finance. Although life

cycle costing effectively illustrates long-term value, it provides limited insight into
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short-term financial returns. Furthermore, the lack of accurate cost and value data

impedes clients’ ability to make well-informed sustainability decisions [46].

Sustainable building integrates circular economy principles to enhance resource
efficiency by promoting the reuse and recycling of materials. Designing buildings
for disassembly facilitates the recovery of components, thereby reducing waste and
embodied environmental impacts [47]. However, despite these economic advan-
tages, implementing circular economy practices within the construction industry
faces significant challenges. These include design limitations, material selection
constraints, supply chain coordination issues, underdeveloped business models,
uncertainties and risks, weak stakeholder collaboration, and general knowledge
gaps. Additional barriers encompass insufficient policy support, lack of integra-
tion with urban planning concepts, and the absence of standardised evaluation

methodologies [48][49].
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FIGURE 2.7: Highlight significant reduction of cost of sustainable construction
[34]

2.6 Social Sustainability

Social sustainability is a fundamental aspect of residential design, promoting com-

munity interaction, cultural identity, and overall social well-being. However, many
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modern developments often overlook these factors, resulting in fragmented com-
munities. Traditional housing models demonstrate how spatial design can support
social cohesion, and integrating such principles can improve the livability and in-

clusivity of contemporary architecture [50].

Indigenous construction practices contribute significantly to social sustainability
by advancing health, safety, equity, cultural continuity, and community cohesion.
These practices encourage local participation, preserve traditional knowledge, and
strengthen social ties within communities. Empirical studies using structured as-
sessment tools indicate that indigenous settlements often achieve satisfactory levels
of social well-being, underscoring the importance of developing context-specific in-
dicators to better capture the social values embedded in indigenous building prac-
tices [51]. For example, indigenous wooden houses support stronger social bonds
through communal living and shared cultural customs, enhancing residents’ sense
of belonging and fostering intergenerational connections. In contrast, contempo-
rary masonry houses tend to encourage more individualistic lifestyles, which may

weaken community ties [52].

Indigenous building methods play a vital role in preserving cultural identity and
reinforcing community cohesion. Traditional construction reflects local values,
histories, and social structures, fostering a strong sense of belonging and conti-
nuity. Some researcher emphasis that this type of architecture promotes cultural
resilience and social inclusion by embedding intangible heritage within physical
spaces, thereby enhancing the long-term social sustainability of Indigenous com-

munities [53].

Community involvement is a key feature of Indigenous building methods. John-
son and Lee (2023) highlight that engaging local people in design and construction
fosters social equity and a sense of ownership [54]. This social engagement encour-
ages shared responsibility and ensures that buildings meet the actual needs of the
community, leading to more sustainable and socially cohesive outcomes. Social
sustainability in construction also emphasizes community empowerment through
inclusive participation and local employment. Utilizing local labor nurtures self-

reliance, builds trust, and ensures development aligns with community needs, while
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also providing meaningful opportunities that help retain youth within the region.

This approach strengthens social cohesion and promotes long-term resilience [19].

These eco-friendly strategies support social sustainability by linking physical health
with environmental stewardship, thereby contributing to the development of re-

silient communities.

2.7 Global Sustainable Buildings Certifications

Buildings have significant direct and indirect effects on the environment. Through-
out their lifecycle, including construction, occupancy, renovation, repair and demo-
lition, they consume energy, water, and raw materials, produce waste, and release

potentially harmful emissions into the atmosphere.

These concerns have led to the development of sustainable b building standards,
certifications (Green Building Standards) and rating systems designed to reduce

the environmental impact of buildings through sustainable design practices [55].

2.7.1 LEED

The Leadership in Energy and Environmental Design (LEED) certification system
was established in the United States in 1998 by the U.S. Green Building Coun-
cil (USGBC), a non-profit, non-governmental organization dedicated to advancing
sustainability in the construction and building industries. Today, the USGBC
aims to transform the design, construction, and operation of buildings and com-
munities to promote sustainability, social responsibility, and long-term prosperity

throughout their entire lifecycle.

The LEED rating system employs a flexible, point-based approach to evaluate how
effectively a building project incorporates sustainable design and environmental
performance. Projects can earn up to 110 points based on the green strategies
and technologies they implement, with certification awarded at one of four levels

reflecting the degree of sustainable performance. A project scoring between 40
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and 49 points achieves LEED Certified status, denoted by a green badge. Scores
between 50 and 59 points qualify for Silver Certification, represented by a silver or
grey badge. Projects earning between 60 and 79 points receive Gold Certification,
symbolized by a gold badge. The highest recognition, Platinum Certification, is
awarded to projects scoring between 80 and 110 points and is marked by a platinum

badge [56].

These points not only determine certification status but also signify a project’s
overall commitment to sustainability, setting a benchmark for future environmen-
tally responsible developments. LEED v5 builds upon over 25 years of leadership
in sustainable building, continuing its mission to foster a healthier, more resilient
future. The latest version prioritizes critical global challenges such as reducing car-

bon emissions, enhancing quality of life, and protecting and restoring ecosystems

57).

While introducing innovative approaches, LEED v5 maintains the rigorous stan-
dards that have established it as the world’s most trusted and influential green

building certification system [58].

2.7.2 BREEAM

The Building Research Establishment Environmental Assessment Method (BRE-
EAM) is one of the world’s earliest and most widely recognized green building
certification systems. It evaluates buildings across a comprehensive set of cate-
gories, including energy efficiency, occupant health and well-being, pollution con-
trol, transportation access, sustainable materials, waste management, water use,
land use, and ecological impact. BREEAM assigns ratings ranging from Pass to
Outstanding, with Pass: 30%-4%. Good: 45%-55%. Very Good: 555-70%. Excel-
lent: 70%-85%. Outstanding: above 85%, providing a clear and accessible measure

of a building’s overall sustainability performance [59].

Furthermore, the system assesses a building’s resilience to climate change and
rewards innovative sustainability solutions. Collectively, these criteria ensure a

holistic and environmentally responsible approach to building performance.
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2.7.3 Green Building Certification in Pakistan

In Pakistan, the design guidelines for green buildings (GBs) are primarily devel-
oped by the Pakistan Green Building Council (PGBC). The PGBC plays an active
role in shaping local standards and advancing Pakistan’s green building movement.
Pakistan has been progressively addressing environmental challenges, and today,
approximately 18 to 20 buildings in the country are LEED-certified and regis-
tered with the U.S. Green Building Council. Notable examples include the British
Council Library in Lahore, NCC Mega Corporate Office, Karachi Citi Plan, the
Coca-Cola Pakistan Icecap Plant in Multan, and the World Bank’s country office
in Islamabad [60].

The Pakistan Green Building Guidelines feature four certification levels based on
the total points a project earns out of a possible 100. These certification levels
reflect the degree to which a building meets sustainability criteria and encourage

ongoing improvements in design and performance [60].
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FiGure 2.8: SEED Rating Criteria

Pakistan Green Building Council, “PGBC Guidelines,” Pakistan Green Building Council, [on-

line]. Available: https://pakistangbc.org/pgbc-guidelines.php. [Accessed: May 20, 2025].

The certification levels are as follows:

Silver: 40-49 points

Gold: 50-59 points

Platinum: 60-69 points

Titanium: 70 points and above



Literature Review 30

2.7.4 Conclusion

Sustainable building is a revolutionary move to the construction industry with con-
sideration of the environment, economic sustainability and social. equity. These
practices seek to reduce the environmental impact and maximise the performance
and well-being of occupants and buildings by incorporating strategies like passive

solar design, resource efficiency and circular economy.

This approach is based on the three pillars of sustainability environmental, eco-
nomic, and social which help create long-term resiliency and value. Such interna-
tional certification schemes as LEED and BREEAM offer a holistic system to assess
and direct the practice of sustainable construction. The Pakistan Green Building
Council (PGBC) is significant in Pakistan in modifying these global norms to the
local environments to facilitate green development with clear levels of certifica-
tion. Despite the financial limitations and lack of awareness, specific policies, and

working with communities can speed up the pace of adoption.

Finally, sustainable buildings are not just about the building but rather are initial

step to a healthier society and a more sustainable future.

2.8 Hurdles in Adopting Sustainable practices
IBP & GBP Practices

Despite the pioneering role of Indigenous Building Practices (IBP) in advancing
environmental, economic, and social sustainability for thousands of years, several
barriers hinder their adoption within modern building practices (MBP) worldwide.
One primary obstacle is limited stakeholder awareness, alongside the limited avail-

ability of sustainable materials, as identified by Olawumi and Chan [61].

Stakeholder engagement during the planning phase is also critical; a study [62]
found that insufficient collaboration among clients, contractors, and suppliers often
detracts from sustainability goals. Therefore, effective communication is essential

to align project objectives with sustainability targets.
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Shifting public opinion is especially important in underdeveloped countries, where

many remain unaware of sustainable building design.

In this context, architects play a vital role as educators and advocates, sharing
real-world success stories and emphasizing the broader benefits of sustainability.
Buildings must be designed to fit local cultures, climates, and traditions, making

sensitivity and adaptability fundamental [63].

Another significant barrier to adopting IBP lies in the limitations of conventional
sustainability assessment tools such as LEED and BREEAM. These frameworks,
designed primarily for modern construction systems, employ standardized indi-
cators that often fail to capture the environmental and socio-cultural benefits of
traditional techniques. Their urban-centric bias and rigid quantification methods
tend to undervalue indigenous solutions, particularly regarding passive climate

responsiveness, material circularity, and community-embedded sustainability [64].

A study [65] further reveals that the slow construction processes inherent in IBP
limit their application in urban contexts, where rapid construction is needed to
meet high demand. Conversely, in rural areas where IBP have historically demon-
strated sustainability and climate sensitivity the lack of skilled labor, training, and

versatile material options constrains wider adoption.

Human factors such as governmental neglect, cultural dynamics, public indiffer-
ence, and a lack of awareness among property owners about the historical and
cultural significance of vernacular architecture further impede the preservation

and application of IBP [66].

[67] propose several key measures to overcome these challenges. Foremost is raising
public awareness about green initiatives through seminars, workshops, and open
discussions. This is complemented by the need for mandatory green building codes
and regulations. Additionally, government-backed financial incentives, such as soft
loans and tax benefits, can encourage sustainable practices. Comprehensive train-
ing programs for engineers, developers, and policymakers in green building tech-
nologies are also vital. Finally, respondents emphasize the importance of robust

institutional frameworks to ensure effective implementation of these guidelines.
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2.9 Comparison of Green Building Practices and

Indigenous Building Practices

There are various practices and standards through which sustainability can be
promoted among them the major and pioneer practices are Indigenous building
practices which has been practiced over centuries by indigenous people evolved
through years of connection between environment and people. Meanwhile the
green building practices are the result of environmental degradation by modern
building practices (MBP) by using industrial materials which have high carbon
footprint from initial stage to the final stage of its service. This section will cover

the major differences among both practices in achieving sustainability.

TABLE 2.1: Shows Comparison of Indigenous and Green Building Practices

Sr. Aspect Indigenous Prac- Green Build- Key Difference Ref.

tices Findings ing Practices
Findings
1  Energy Ef- Traditional court- LEED-certified Indigenous = pas- [50]
ficiency yard houses reduce buildings achieve sive design; Green

cooling loads by 20-30% energy = technology-
30-40% in  hot savings dependent
climates

2 Social Sus- Wooden houses Modern masonry higher social sus- [52]

tainability ~ in  Munshi Ganj scores lower (62%) tainability in IBP

show stronger on social metrics
community ties
(satisfaction)
3 Cultural heritage values  Only 12% cultural better cultural  [53]
Preserva- maintained in relevance in certi- preservation
tion indigenous tech- fied green buildings
niques
4 Implementa- IBP cost 40-60% LEED certification more affordable [55]

tion Costs  less than conven- adds 15-20% to
tional project costs
5  Certification No formal rating LEED v5 has 100+ Indigenous lacks [5§]

Process systems for IBP compliance metrics  standardization
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Table 2.1 continued from previous page

Sr. Aspect Indigenous Prac- Green Build- Key Difference Ref.
tices Findings ing Practices
Findings
6 Market Viewed as “out- 82% of architects perception gap [68]
Perception  dated” by of urban prefer green-
developers certified projects
7  Barrier material sourcing high certification Indigenous = sup- [61]
Severity challenges for large costs as main ply chain issues;
scale barrier Green = financial
hurdles

The comparison between indigenous and green building methods reveals insightful
contrasts in approaches to sustainable construction. Traditional techniques excel
in naturally regulating indoor temperatures; for instance, studies indicate that
courtyard houses can reduce cooling needs by 30-40% in hot climates [50]. They
also contribute significantly to social cohesion, with residents of traditional wooden
houses reporting an 85% satisfaction rate compared to just 62% among occupants

of modern masonry homes [52].

Importantly, indigenous methods preserve approximately 78% of cultural heritage
values, far exceeding 12% preservation typically found in certified green buildings
[53]. From a financial perspective, vernacular construction is considerably more

accessible, costing 40-60% less than conventional building methods [55].

Modern green building practices, however, offer distinct advantages. LEED-certified
buildings achieve consistent energy savings of 20-30% [58] and benefit from strong
market appeal, with 82% of architects expressing preference for such projects [68].
Yet, these benefits often come at a premium certification process can increase
project costs by 15-20% [55], and 76% of builders cite financial constraints as a

major barrier to adoption [61].

While traditional methods face challenges in sourcing suitable materials for large

scale usage, with 92% of builders reporting difficulties in commercial and market
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applications [61], green building practices grapple with higher costs and greater

complexity.

These findings highlight a promising opportunity for synthesis. By integrating
time-tested indigenous building practices with selectively applied modern building
practices, can both honor cultural heritage and meet contemporary standards for

efficiency and sustainability.

Moving forward, policies are essential to address the unique challenges of integra-
tion whether by supporting artisan networks to sustain traditional building skills

or by providing financial incentives to sustainable practices adoption.

2.10 The Role of IBP in Achieving SDG 11

The United Nations’ 2030 Agenda outlines 17 Sustainable Development Goals
(SDGs) and 169 specific targets, providing a comprehensive roadmap for achiev-
ing global sustainability. At its core, the agenda recognizes that challenges such as
poverty, hunger, health, education, gender inequality, and environmental degrada-
tion are deeply interconnected. Addressing these issues in isolation is insufficient;
meaningful progress requires a coordinated, integrated approach [69]. The success
of the 2030 Agenda depends on how effectively these goals are implemented as a

unified framework.

Sustainable Development Goal 11 (SDG 11) targets the achievement of inclusive,
safe, resilient and sustainable cities and human settlements. It focuses on afford-
able housing, efficient transportation, and availability of green urban areas and
the goal is to mitigate urban inequities and enhance resistance to climate-related
catastrophes. SDG 11 is encouraging city planning that is sustainable to both the

environment and the people [69)].

In recent years, sustainable development and Indigenous Building Practices (IBP)
have gained recognition as vital components for achieving affordable and environ-

mentally friendly housing solutions, especially within the framework of SDG 11
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prism [70]. Such an indigenous building method is the core of developing sustain-
able cities and communities, as it is closely linked to the local culture, the local
environment and the resources. Traditional practices are naturally sustainable
solutions that offer affordable, socially responsible and inclusive of the environ-
ment hous- ing solutions due to their development over centuries to fit particular

climates and social requirements [71].

Native building is usually based on the materials locally available, minimizing the
use of energy and transportation expenditure and enriching the local economy.
Earth, bamboo and other renewable resource-based homes in most parts of Africa

and Asia provide natural insulation and toughness.

The strategy does not only respect the environment, but also conforms to the ob-
jective of minimizing urban environmental effect and enhancing resource efficiency

19].

These useful building traditions are however on a collision course since the current
building practices and rules tend to ignore or devalued them and in consequence,
their application is adversely affected. In order to save this valuable information,
the policies should not only conserve the indigenous techniques but also encourage
their adoption with the adoption of current technologies. Traditional and modern
approaches can be used to achieve innovative, sustainable urban development that

respects cultural heritage [72].

Architectural education and urban planning play a crucial role in this process.
By educating future professionals about indigenous building methods and incor-
porating them into urban policies, we can ensure these techniques are valued and

applied.

This comprehensive approach supports the goals of sustainable development through
solutions that are culturally meaningful, environmentally sound, and economically

viable ultimately building stronger, more inclusive cities for all [73].

Indigenous building practices offer a powerful pathway to achieving SDG 11 by
fostering sustainable, inclusive communities. Their use of local materials, energy-

efficient design, and cultural preservation naturally align with sustainable urban
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development. IBP provide affordable housing solutions while reducing environ-
mental impact, enhancing urban resilience. By blending traditional wisdom with
modern innovation, we can create communities that are both sustainable and cul-
turally vibrant. To fully realize this potential, policymakers must support IBP
through inclusive planning and education, ensuring these practices remain vital to

the urban future.

2.11 Research Gap

The existing literature provides a robust foundation on Indigenous Building Prac-
tices (IBP) and their sustainability benefits; however, significant gaps remain re-
garding their potential role in Pakistan’s contemporary construction sector. While
previous studies have documented the environmental advantages of indigenous
practices such as passive cooling and the use of local materials there is limited re-
search exploring why these practices continue to be marginalized in modern urban

construction projects.

Notably, the literature lacks a systematic analysis of the institutional, economic,
and perceptional barriers that hinder the broader adoption of IBP within Pak-
istan’s rapidly urbanizing cities. This gap is especially apparent in the insufficient
examination of how indigenous knowledge interact with current construction reg-

ulations and market dynamics.

A critical research void exists in developing practical frameworks for integrat-
ing indigenous methods with modern construction techniques. Although exist-
ing studies often compare IBP with green building practices, they rarely propose
actionable hybrid models that fuse traditional wisdom with contemporary tech-
nologies. There is also minimal exploration of how digital tools such as Building
Information Modeling (BIM) might enhance traditional techniques while preserv-
ing their cultural authenticity. Furthermore, while heritage restoration projects
are documented, research on adapting these approaches for new urban develop-
ment’s remains sparse, particularly in addressing pressing issues such as affordable

housing and climate resilience.
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The policy dimension represents another significant gap in the literature. Despite
acknowledgment of regulatory obstacles to IBP adoption, there is a lack of de-
tailed investigation into how Pakistan’s building codes and zoning laws might be
reformed to accommodate indigenous techniques. Concrete proposals for financial
incentives or mechanisms to improve the competitiveness of traditional construc-
tion methods in urban markets are virtually absent. This gap extends to workforce
development, where strategies for training builders in both indigenous and modern

sustainable construction practices have received little attention.

Urban applications of indigenous practices remain notably understudied. While
research tends to focus on rural and heritage contexts, there is limited inquiry
into how traditional design principles could be leveraged to address contemporary
urban challenges such as heat islands, flooding, and housing shortages. The po-
tential contributions of IBP to achieving Sustainable Development Goal 11 (SDG
11) within Pakistani cities have not been much quantified, leaving policymakers
without evidence-based guidance for integrating these practices into urban plan-
ning frameworks. Social dimensions also remain underexplored, with few studies
examining urban residents’ perceptions of traditional architecture or investigating

ways to increase the appeal of indigenous designs among modern homeowners.

Economic viability constitutes another crucial area lacking thorough investiga-
tion. Although the cost-effectiveness of IBP in rural contexts is recognized, their
scalability in urban economies has not been rigorously analyzed. Comparative
life-cycle cost assessments between indigenous and conventional building methods
are largely missing, as are studies on modernizing and scaling supply chains for

traditional materials.

Finally, there is a marked scarcity of community-centered research approaches.
Despite frequent references to the cultural significance of IBP, participatory stud-
ies involving local communities in preserving and adapting traditional knowledge
are rare. Collectively, these gaps underscore the urgent need for detail, context-
specific research that can inform practical strategies to integrate Pakistan’s rich

architectural heritage with current sustainability imperatives.



Chapter 3

Research Methodology

This chapter outlines the systematic approach adopted to address the research
problem and achieve the study’s objectives, with a particular focus on integrat-
ing indigenous building practices to enhance sustainable construction practices.
Research methodology serves as a critical foundation for any academic investi-
gation, providing a structured framework to guide data collection, analysis, and
interpretation. The chapter begins by justifying the selected research design and
identifying the key variables influencing the phenomenon under study, including

traditional construction techniques that contribute to sustainability.

The discussion then proceeds to explain the sampling strategy, including the de-
termination of sample size and the demographic characteristics of respondents,
ensuring representation from professionals familiar with both modern and indige-
nous building methods. Additionally, the chapter details the development of the
research instrument, describing how the questionnaire was designed to assess the
role of indigenous practices such as the use of locally sourced materials (e.g., bam-
boo, mud bricks, and mud plaster), passive cooling techniques, and vernacular
architectural designs in promoting energy efficiency, waste reduction, and cultural
sustainability. Furthermore, the chapter elaborates on the data collection and
analysis techniques, ensuring their alignment with the research objectives. The

chosen methodology not only supports the study’s design but also enhances the
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validity and reliability of the findings. By employing a structured approach, this re-
search enables the examination, interpretation, and prediction of key trends in sus-
tainable construction while maintaining transparency and reproducibility. Given
the specific challenges of Pakistan’s construction industry, the selected method-
ologies are tailored to generate meaningful insights into how IBP can complement
modern sustainability practices. This includes evaluating cost-effectiveness, envi-
ronmental impact, and social acceptability of traditional practices compared to

conventional construction approaches.

The study thus contributes to both academic knowledge and practical applica-
tions by bridging the gap between heritage-based building practices (IBP) and

contemporary sustainable building practices and standards.

3.1 Framework of Research Methodology

This study examines the potential of Indigenous Building Practices (IBP) to en-
hance sustainable building construction by evaluating their environmental, eco-

nomic, and social contributions.

The research focuses on understanding how indigenous building practices can be
integrated with modern sustainable building practices and align the construction

sector with UN sustainable development goals.

Through a systematic literature review, the study establishes clear connections
between IBP and key sustainability pillars, particularly in the contexts of Gilgit-
Baltistan and Islamabad, where both traditional and contemporary building meth-

ods coexist.

The research methodology incorporates a structured questionnaire designed to
gather professional insights about the performance and applicability of IBP in
modern construction scenarios. This survey instrument collects data from archi-
tects, engineers, and construction professionals with experience in both indigenous

and conventional building methods.
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Following comprehensive data collection, statistical analysis is employed to evalu-
ate the relative effectiveness of different indigenous techniques, with the Relative

Importance Index (RIT) method used to prioritize their sustainability impacts.

The complete research framework, including all methodological approaches, is pre-
sented in a detailed flow chart that illustrates the study’s progression from theo-

retical foundation to empirical analysis and conclusion.
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FIGURE 3.1: Research Methodology

3.1.1 Stagel-Problem Identification

The research began with a preliminary literature review to identify a relevant
topic addressing critical challenges in Pakistan’s construction industry. The selec-
tion criteria focused on finding a research gap that could contribute meaningfully
to sustainable building practices through Indigenous Building Practices (IBP).
Key issues identified included the industry’s environmental impact, resource inef-

ficiency, lack of standardization of indigenous building practices, benefits of IBP,
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and the marginalization of indigenous building practices knowledge in modern

construction.

3.1.2 Stage 2-Literature Review

A systematic literature review was conducted to establish the theoretical founda-
tion of the study. This phase examined peer-reviewed articles, case studies, on IBP,
modern sustainable construction, and their integration. The review highlighted
the environmental advantages of indigenous techniques (e.g., thermal efficiency of
mud bricks, seismic resilience of timber frames), famous green building certification
and identified gaps in their integration into contemporary practices. This devises
the research framework and justifies the focus on Gilgit-Baltistan and Islamabad

as comparative case studies.

3.1.3 Stage 3- Defining the Problem

Building on the literature review, the study defined its core problem: the underuti-
lization of Indigenous Building Practices in Pakistan’s construction sector despite
their proven sustainability benefits. Specific challenges included a lack of policy
support, technological barriers, and diminishing indigenous knowledge. The prob-
lem statement emphasized the need to evaluate IBP’s potential to address climate

resilience, resource conservation, and cultural preservation.

3.1.4 Stage 4- Aim and Objectives

The study’s aim was formulated as to assess the role of Indigenous Building Prac-
tices in enhancing sustainable construction in Pakistan. Six objectives were de-

rived:

1. To explore the sustainability (Social, Economic and Environmental) of IBP.

2. To propose practical recommendations for promoting IBP that align with

SDG11 (Sustainable Cities and Communities).
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3.1.5 Stage 5- Delphi Technique

Initial factors were drawn from academic literature covering environmental, eco-
nomic, and social dimensions of sustainability in construction. These were then
synthesized and refined through expert consultations using the Delphi method.
The questionnaire was distributed to professionals in the construction industry
via both email and physical handouts in Gilgit and Islamabad. Respondents were
asked to assess the importance and relevance of each proposed factor based on

their professional experience and understanding of sustainable construction.

To ensure the validity of the selected factors, a pilot study was conducted before
finalizing the questionnaire. Expert feedback was used to evaluate the clarity,
relevance, and comprehensiveness of the factors according to Delphi techniques
[74]. This process helped determine which sustainability components were most
critical in the context of IBP integration within current construction practices. The
expert panel, comprised of seasoned professionals with deep industry knowledge,

contributed significantly to refining and validating the factors under consideration.

Defini T —
R Delphi Technigue

Developing Questionnaire

i* I‘ I

Feed Back Questionnaire
|
m

FIGURE 3.2: Delphi Technique [75]

The questionnaire comprised:

e Section A: Demographics of Respondents.
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e Section B: General Sustainability.
e Section C: Environmental Sustainability
e Section D: Economic Sustainability

e Section D: Social Sustainability

The Delphi method validated the questionnaire through iterative feedback from 10
professionals in Islamabad and 10 in Gilgit, all experts in sustainable construction.
Respondents were encouraged to suggest other relevant aspects of sustainability
principle that may not have been explicitly addressed in the initial questionnaire
Their feedback and suggestions were incorporated and included in the main survey

for refinement and betterment of the main survey.

3.1.6 Stage 6- Data Collection

The questionnaire was digitized using Google Forms and distributed via profes-
sional networks (Architects, Engineers) and snowball sampling. Of 200 invitations,
were sent to professionals and 148 responses were received with (74% response rate
). After filtering incomplete entries, by responses were retained for analysis (Gilgit:

41.7%; Islamabad: 58,3%) responses.

3.1.7 Stage 7- Data Analysis

To analyze the data collected from the survey, IBM SPSS Statistics was employed
due to its efficiency in handling both large and complex datasets. The software
is known for its intuitive interface and robust analytical capabilities, making it
a preferred choice in construction research for conducting both descriptive and

inferential statistical procedures [76].

In the context of this study, SPSS was used to evaluate the effectiveness of differ-

ent construction practices, including IBP and Modern Building Practices (MBP),
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based on expert feedback. The software facilitated the computation of frequen-
cies, means, and standard deviations, followed by advanced statistical techniques
such as correlation and RII analysis to explore relationships between sustainability

principles and sustainability factors.

3.2 Conduct of Survey

A structured questionnaire was distributed to a wide sample of stakeholders work-
ing in the construction industry in accordance with the goal of the study that is
to research the role of indigenous building practice in fostering sustainable con-
struction. This also covered clients, developers, contractors, consultants, and pro-
fessionals that have direct or indirect experience with both new and older con-
struction practices. This survey was conducted to elicit an understanding of how
indigenous Building Practices (IBP) can be incorporated into Modern Building
Practices (MBP), like Green Building Practices (GBP) to enhance sustainabil-
ity. The survey was prepared using Google Forms, allowing for accessible and
efficient data collection. Respondents were drawn from Gilgit and Islamabad,
ensuring geographical representation across both Rural and urban regions. The
regional distribution of participants is visualized in map 3.3, demonstrating the
spatial reach of the study and highlighting the inclusion of diverse professional

backgrounds within the built environment.

To evaluate the role of indigenous building practices in sustainable construction
practices, especially where indigenous building practices are concerned, a 5-point
Likert scale was employed. Participants were asked to rate various sustainability
aspects, ranging from “Strongly Disagree” to “Strongly Agree.” This scale allowed
for standardized responses that could be quantitatively analyzed for trends and

consensus.

This open-ended input helped ensure the comprehensiveness of the data and sup-
ported the identification of context-specific considerations related to the use of lo-
cal materials, traditional skills, and community-based labor, social and economic

aspects.
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The distribution strategy combined both direct outreach and institutional chan-
nels. Construction-related organization and networks facilitated the broader cir-
culation of the survey, while a list of practitioners with expertise in sustainable

and indigenous construction was contacted directly via email and physical copies.

Follow up reminders were issued periodically to improve response rates and ensure

broad stakeholder representation.

3.3 Sample Size Determination When Popula-

tion is Unknown

Sample size determination is a key methodological concern in quantitative re-
search, especially in construction management where studies often involve mul-
tiple variables and complex data environments. Selecting an appropriate sample
size ensures the validity and reliability of statistical analysis and supports the

generalizability of research findings.

Among the various sample size guidelines available, Harris (1975) provided one of
the most direct and widely used rules for regression-based studies. The formula is

(equation 3.1):

N >50+m (3.1)

Where m is the number of predictor variables.
For the present study
m = 29 variables

N > 50 4+ 29 = 79 respondents

So, for this study, a minimum number of 79 responses is enough to back upon the

results of this study. However, in actual, 148 responses have been collected.
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3.4 Data Measurement Scale

The questionnaire was designed to facilitate statistical data analysis. The survey
parameters were evaluated based on their adoption level and effectiveness using a
5-point Likert scale. Different measurement scales were applied to assess various

parameters, as summarized in Table 3.1.

The 5-point Likert scale allows respondents to provide precise feedback on the
survey questions. This structured approach ensures reliable quantitative data
collection. A random sampling technique was used to select respondents, ensuring

the sample accurately represents the target population.

TABLE 3.1: Likert-Based Impact Rating Scale

Descriptive Category Scale Value

Strongly Disagree 1
Disagree 2
Neutral 3
Agree 4
Strongly Agree 5

3.5 Data Analysis Methods

To examine the data gathered during the survey, IBM SPSS Statistics was used
because it is efficient in processing large as well as complex data. Within the
framework of the current research, the effectiveness of various practices of different
construction, such as the Indigenous and Modern Building Practices, was assessed

using SPSS to gather the feedback of the experts.

The software helped to calculate frequencies, means, and standard deviations and
then to use advanced statistical methods, including correlation analysis and re-
gression analysis, to investigate the connections between sustainability principles

and sustainability factors.
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3.5.1 Reliability Test

A reliability test was conducted to evaluate the consistency of the collected data.
The test was performed using Cronbach’s alpha («), calculated through SPSS

software. The reliability was assessed based on the following scale.

Excellent: o > 0.9

Good: 0.8 < a < 0.9

Acceptable: 0.7 < a < 0.8

Questionable: 0.6 < a < 0.7

Poor: 0.5 < a < 0.6

Unacceptable: a < 0.5

This scale ensures that the data’s internal consistency is thoroughly validated

before further analysis [77].

3.5.2 Normality Test

The Shapiro-Wilk test (1965) was used to assess whether the collected data fol-
lowed a normal distribution. This test determines if the dataset is parametric
(normally distributed) or non-parametric (not normally distributed) based on the

p-value:

e p-value > 0.05 — Data is normally distributed (parametric).

e p-value < 0.05 — Data is not normally distributed (non-parametric).

This test ensures the appropriate selection of statistical methods for further anal-

ysis.
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3.5.2.1 Parametric and Non-Parametric Evaluation

In statistical analysis, the choice between parametric and non-parametric tests de-
pends on whether the data meet the assumptions of the hypothesis being tested.
Parametric tests are appropriate for data that follows a stable, normally dis-
tributed pattern with well-defined variances across groups and exhibits linear re-
lationships. In contrast, non-parametric tests are used when analyzing ordinal
or ranked data that does not follow a specific distribution, displays non-linear
characteristics, or violates normality assumptions. Parametric tests assume nor-
mally distributed data, while non-parametric tests do not require this assumption.
Non-parametric methods are particularly useful when dealing with non-normally
distributed data. Normality is assessed through hypothesis testing, where the null
hypothesis (Hy) states that the data follows a normal distribution (if p-value >
0.05), while the alternative hypothesis (H;) suggests non-normality (if p-value <
0.05). This determination guides the selection of the appropriate statistical test

for reliable analysis.

3.5.2.2 Kruskal-Wallis Analysis

The Kruskal-Wallis H test was performed using IBM SPSS Statistics as a non-
parametric alternative to one-way ANOVA, suitable for comparing median differ-
ences across three or more independent groups when data violates normality as-
sumptions. This test was applied after confirming non-normal distribution through

prior Shapiro-Wilk or Kolmogorov-Smirnov testing.

The analysis procedure involved ranking all data points collectively, then calculat-
ing the Kruskal-Wallis H statistic, which follows a chi-square distribution for sig-
nificance testing. The output provided the H-statistic value, corresponding degrees
of freedom, and exact p-value, with results considered statistically significant at
p < 0.05. When significant differences were found, post-hoc pairwise comparisons
using Dunn’s test with Bonferroni adjustment were conducted to identify which
specific groups differed [78]. This method offered robust statistical comparisons

without requiring normally distributed data, making it particularly valuable for
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analyzing ordinal data or skewed distributions while maintaining analytical rigor
through standardized SPSS computational procedures. The approach ensured re-
liable identification of group differences while accommodating the non-parametric

nature of the dataset.

3.5.2.3 Relative Importance Index Analysis

The research used Relative Importance Index (RII) to determine and rank different
factors of indigenous building practices contributing to Sustainability. The ratings
of the respondents on a 1-to-5 scale were summed and converted into comparative
values of importance of each factor. The RII was calculated using Equation (3.2)
to quantify the relative significance of each identified element, enabling systematic
prioritization of risk contributors based on their perceived impact [77]. This ana-
lytical approach facilitated objective comparison across different categories while

accounting for varying degrees of importance indicated by survey participants.

W

ne
i Ax N

(3.2)

Where: W = Sum of ratings assigned by respondents (scale of 1-5)
A = Maximum possible rating value (5 on Likert scale)

N = Total count of survey participants

3.6 Summary of Research Methodology

This research explores how the native building infrastructure can be used to pro-
mote sustainable construction in Pakistan using a holistic research framework. The
methodology is developed on the basis of a comprehensive literature review that
explores the current issues in the construction industry and the sustainability ad-
vantages of the traditional approach to building. The study uses a mixed method
approach to assess the role that building practices by indigenous people can play

in the building practices of the present in an effort to make them sustainable.
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An approach based on surveys was adopted, whereby, structured questionsnaires
were issued to the most critical stakeholders such as the architect, engineers, and
construction managers, as well as the traditional craftsmen. These tools were
to measure the implementation, success, and obstacles to the implementation of
indigenous practices contributing to the realisation of the sustainability objectives.
Delphi technique was especially useful in this study which made it possible to reach
the expert agreement on the most possible IBP to improve sustainable construction

practices.

This approach guided the process of research instrumentation and supported the
priority of those indigenous approaches that have the highest sustainability poten-
tial, including the use of vernacular materials, passive climate control, and con-
struction practices. The quantitative data was used through descriptive statistical
analyses to determine significant patterns and relationships. This study also in-
cluded qualitative measurements using case studies and interviews to give a richer
contextual insight into the traditional building procedures. The strong method-
ological framework has made it possible to gather credible data that can reconcile
IBP with modern sustainability Building Practices. The discoveries provide useful
information on how the rich history of native con- structions in Pakistan could be
successfully applied to the current building activities to attain higher environmen-
tal, economical, and social sustainability outcomes. These research findings will

be discussed and analyzed in the sub- sequent chapter.



Chapter 4

Results and Analysis

4.1 Background

In this chapter, the data gathered by the means of the structured ques- tion-
naire survey is analyzed and the structured questionnaire is designed to mea-
sure Exploring the Role of In- digenous Construction in Enhancing Sustainable
Building Practices. The survey instrument used a five-point Likert scale (between
strongly disagree to strongly agree) to elicit accurate views on four key dimen-
sions of Sustainability, General Sustainability (GnS), Environmental Sustainabil-
ity (EnS), Economic Sustainability (EcS), and Social Sustainability (SoS). Such
methodology allowed quantifying the attitudes of respondents, giving a Sound ba-
sis to statistical analysis and interpretation. The chapter reviews the demographic
pro- file of people involved in the survey (educational levels, professional positions,
the number of years of experience, the geographical distribution) and the extent
of their knowledge concerning sustainability and its facets before exhibiting the
main study results. These demographic parameters can be considered as critical
contextual variables, providing information about possible differences in responses
according to professional experience or regional exposure to the indigenous meth-
ods of construction. The obtained data were effectively processed through the use
of SPSS software and Microsoft Excel, and throughout the process, Precise statis-

tical validation of. results. To improve the readability and ease of interpreting the
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collected data, the main results are presented in advance with well-constructed
tables and graphic images that emphasize key trends, associations and differences

in the views of respondents.

The analysis is structured to directly address the study’s research objectives, with
each section exploring how indigenous practices contribute to distinct aspects of

sustainability.

Environmental sustainability is evaluated through metrics such as resource effi-
ciency and carbon footprint reduction, while economic sustainability is assessed
in terms of cost-effectiveness and local economic benefits. The social dimension
investigates cultural preservation, community engagement, and equity considera-

tions.

By presenting a detailed, evidence-based examination of survey responses, this
chapter not only fulfils the immediate objective of data reporting but also sets the
stage for the subsequent discussion and conclusion chapters. The insights gener-
ated here will inform recommendations for integrating indigenous practices into
sustainable construction frameworks, bridging traditional knowledge with modern

innovation.

4.2 Development of Questionnaire

As explained in chapter 3 a detailed literature review was done to identify the
relevant information ,transformed into questions afterwards. The questions were

grouped into 4 categories as under.

1. General Sustainability
2. Environmental Sustainability
3. Economic Sustainability

4. Social Sustainability
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4.2.1 Coding of the Questionnaire

The questionnaire was systematically coded to facilitate organized analysis, with
each question assigned a unique alphanumeric identifier corresponding to its the-
matic focus. General sustainability questions received the GnS prefix (e.g, GnS-1
for sustainability promotion, GnS-4 for integration challenges), while environmen-
tal aspects were coded EnS (e.g, EnS-2 for carbon footprint, EnS-5 for climate
resilience). Economic and social dimensions followed the EcS (e.g, EcS-3 for main-
tenance costs) and SoS (e.g., SoS-5 for cultural preservation) frameworks respec-
tively. This structured coding enabled precise categorization of responses aligned

with the study’s sustainability pillars.

The coding scheme served dual purposes: ensuring consistent data referencing
during analysis and maintaining thematic coherence with the research objectives.
By grouping questions under environmental, economic, and social sustainability
headers, the system streamlined both response processing and results interpre-
tation. All coding were documented in the appendix for transparency, with the
structure specifically designed to highlight indigenous construction practices’ role
across each sustainability dimension. This methodological approach supported a
rigorous examination of how traditional practices contribute to sustainable build-

ing practices.

4.2.2 Pilot Survey Analysis and Delphi

Before the main data collection, a pilot survey was conducted to validate the re-
search instrument and methodology. This preliminary phase aimed to assess the
questionnaire’s clarity, relevance, and effectiveness in capturing the required data
about indigenous construction practices. Twenty industry experts (10 from Gilgit
and 10 from Islamabad) representing contractors, architects, civil engineers, con-
sultants and NGOs working in sustainable buildings have participated in the eval-
uation. The respondents are familiar with both indigenous building construction
and modern sustainable practices and provided both rural and urban construction

perspectives.
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The pilot study yielded critical insights for refining the survey instrument. Partic-
ipants evaluated question comprehensiveness, appropriate sequencing, and Likert-
scale effectiveness through structured feedback sessions. Key modifications in-
cluded adding new factor Gns-2 General Sustainability and EcS-2 factors in the
environmental sustainability section (EnS-2 codes) and SoS-2 factor in Social Sus-
tainability to make the questionnaire clearer and more comprehensive. The demo-
graphic balance ensured the tool’s applicability across both rural and urban con-
struction contexts. Participant details, including professional backgrounds and
regional distribution, are documented in Tables 4.1 through 4.5. This iterative
process strengthened the questionnaire’s capacity to reliably measure how indige-
nous methods enhance sustainability across environmental, economic, and social

dimensions.

TABLE 4.1: Details of Respondents’ Organisation Type of Pilot Survey and
Delphi

S. No. Response NO’S Percentage

Organization Type

1 Public 8 40%
2 Consultancy 6 30%
3 Contractor 4 20%
4 NGO 2 10%
Total 20 100%

TABLE 4.2: Details of Education Level of Respondents of Pilot Survey and
Delphi

S. No. Response NO’S Percentage

Educational Level

1 PhD 1 5%
2 Masters 14 70%
3 Bachelors 4 20%
4 Diploma 1 5%

Total 20 100%
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TABLE 4.3: Details of Designation of Respondents of Pilot Survey and Delphi

S. No. Response NO’S Percentage
Designation

1 Site Engineer 6 30%
2 Construction Manager 4 20%
3 Project Manager 3 15%
4 Planning Engineer 2 10%
5 Architect 2 10%
6 Supervisor 1 5%

7 Quantity Surveyor 1 5%

8 Structural Engineer 1 5%

Total 20 100%

TABLE 4.4: Details of Experience of Respondents of Pilot Survey and Delphi

S. No. Response NO’S Percentage

Experience
1 5-10 years 6 30%
2 10-15 years 9 45%
3 15-20 years 3 15%
4 20-25 years 1 5%
) +25 1 5%
Total 20 100%

TABLE 4.5: Details of Understanding Level of Respondents on Pilot Survey
and Delphi

S. No. Response NO’S Percentage

Understanding Level

1 High 9 45%
2 Moderate 8 40%
3 Slight 3 15%

Total 20 100%
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4.2.3 Implementation of Pilot Survey Results

The pilot survey provided valuable insights that guided refinements to the ques-
tionnaire, ensuring it effectively evaluates indigenous construction in sustainable
building practices. Experts recommended key additions, including recognizing in-
digenous methods as models for green architecture (GnS-2), their equipment-free
advantage in reducing carbon emissions (EnS-2), and their adaptability to com-
munity needs (SoS-3). These enhancements strengthened the survey’s ability to
assess sustainability across environmental, economic, and social dimensions while

maintaining the original coding framework.

Technical improvements were made to optimize clarity and accuracy throughout
the questionnaire. Complex terminology was simplified, particularly in environ-
mental sustainability sections, and local material examples were added for better
contextual understanding. The Likert scale was standardized, and two ambigu-
ous questions were removed based on pilot feedback. These refinements resulted
in a more focused instrument that reliably captures the benefits of traditional
construction methods while remaining accessible to professionals with varying ex-

pertise levels.

The finalized questionnaire successfully balances comprehensive assessment with
practical administration, requiring just 15-20 minutes to complete. By incorporat-
ing expert recommendations and addressing pilot findings, the survey now provides
a robust tool for examining how indigenous practices contribute to modern sus-
tainability goals. The refined instrument is well-positioned to generate meaningful

data that advances understanding of sustainable construction approaches.

4.3 Administering Main Survey

Upon the finalisation of the questionnaire, the main survey is carried out. A
Google Form was created as a questionnaire and distributed among professionals
through soft links (WhatsApp, email, and LinkedIn). The exact population of

respondents was not known. Therefore, using Equation (1), the minimum number
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of respondents is 79. To do further analysis, as a result,148 responses were received,

which are considered more than required ones.

4.4 Demographics of Main Survey

This section presents the demographic characteristics of the respondents who par-
ticipated in the survey. Understanding the background of participants is impor-
tant, as it helps to interpret their perspectives on indigenous building practices
and sustainability. The demographic data includes key variables such as level of
understanding, location of respondent, designation, level of education, years of

professional experience, and organization type.

4.4.1 Highest Level of Education

Figure 4.1 represents the distribution of respondents in terms of their highest level
of education .The educational qualifications of the respondents show a diverse

academic background.

® PhD

@® Masters

@ Bachelors

@ Bs Technolgy (B.Tech)

FIGURE 4.1: Education Level of Respondents

Among the participants, 11.5% hold a PhD, reflecting strong research expertise and
advanced academic knowledge. The majority, 47.3%, had completed a Master’s
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degree, indicating in-depth understanding of engineering principles and sustain-
ability practices. 32.4% of the respondents hold a Bachelor’s degree, representing
a relevant foundation in technical and professional skills. Additionally, 8.8% had
a qualification in BS Technology (B-Tech), bringing practical, hands-on industry
experience. This mix of educational levels provides a well-rounded perspective,
combining both academic theory and practical knowledge in sustainable building

construction

4.4.2 Respondent Designation

The distribution of the 148 survey respondents by job role is shown below (Figure

4.2) a wide range of professional backgrounds in the construction industry.

@ Project Manager

@ Construction Manager
@ Site Engineer

@ Contractor

@ Architect

@ Supervisor

@ Other (please specify)

FIGURE 4.2: Designation of Respondents

The largest group was Site Engineers, with (33.3%), respondents reflecting their
central role in on-site technical implementation. Other roles, not specifically cate-
gorized, included (22.4%), respondents indicating a variety of additional contribu-
tions to sustainable construction. Project Managers accounted for (19%), respon-
dents emphasizing their importance in planning and coordination. Construction
Managers made up (10.9%), respondents providing insights into site-level opera-
tions and management. Contractors were represented by 6.1%), respondents con-

tributing practical knowledge in project execution. Supervisors included (6.1%),
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respondents focusing on daily monitoring and quality control. Lastly, Architects
made up (2%), respondents offering design-oriented perspectives. This mix of roles
demonstrates the collaborative effort required to implement sustainable practices

effectively across construction projects.

4.4.3 Respondents Experience

Figure 4.3, shown below, represents a diverse range of professional experience

within the construction industry.

@® 5-10 years
V4 . @® 11-15 years
@ 15-20 years
@ 20-25 years
@ 25+ years

FIGURE 4.3: Respondents Years of Experience

The majority, 62.2% had 5 to 10 years of experience, indicating strong participation
from early to mid-career professionals who are actively engaged in current industry

practices

A significant portion, 20.3%, had 11 to 15 years of experience, contributing es-
tablished knowledge and practical understanding of project management and con-
struction processes. Additionally, 3.5% respondents reported (16 to 20 years of
experience, offering insights into long-term involvement in the field. 8.4% respon-
dents had (21-25 years) of experience, bringing senior-level expertise and a broad
perspective on industry changes over time. Finally, 5.6% respondents had +25
years of experience, bridging late-career stages. This range of experience levels
adds value to the survey findings by incorporating both recent trends and long-

term observations in sustainable building practices
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4.4.4 Organisation of Respondents

Based on the data shown in (Figure 4.4) below, the professional background of the
148 survey respondents demonstrates a diverse mix of roles within the construction

industry.

@ Consultancy

@ Contractor

@ Client

@ Other (please specify)

FI1GURE 4.4: Organization Type of Respondent

The largest group, comprising 45.6% respondents, were Contractors, reflecting
strong representation from those directly involved in the on-site execution and
management of construction projects. Consultants accounted for 22.4% respon-
dents offering expertise in planning, design, and sustainability-focused project
management. Clients make up 16.3 % and other professionals made up 15.6%
respondents of the total. Clients contributed strategic perspectives on project
investment and development, while the “Other” category included various roles
not specifically listed, adding further diversity to the respondent pool. These pro-
fessional representatives ensures a well-rounded understanding of sustainability

practices from multiple angles within the construction sector.

4.4.5 Geographical Distribution of Survey Respondents

The finding of this survey in (Figure 4.5) reveal a distinct geographical distribution
of respondents, with 41.7% located in Gilgit and 58.3% in Islamabad. The impact
on construction industry by breaking the provide valuable insights into regional

representation.
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40.4%

@ Slight
@ Moderate
‘ @ High

F1GURE 4.5: Understanding of sustainability aspects of respondents

4.4.6 Level of Understanding of Sustainability

The survey results highlight in (Figure 4.6) below shows the current level of aware-

ness and expertise regarding sustainability practices among construction profes-

58.3%
® Gilgit
, . Islamabad

FI1GURE 4.6: Understanding of sustainability aspects of respondents

sionals.

This high level of competency indicates that sustainability is now a central concern
in professional growth and project implementation, presumably due to regulatory
factors, client need, and industry-wide programs favoring green practices. Very
high levels of understanding (40.4) can be attributed to a background understand-

ing of concepts of sustainability.
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These experts can be conversant with simple green building practices like reduc-
tion of waste or conservation of energy, yet they may need to undergo additional
training so as to apply sophisticated practices such as carbon footprint calcula-
tion or principles of the circle economy. This population is a potential target of
upskilling to address knowledge gaps, which can help in the sustainable delivery

of projects.

The lower group 6.2% also has only a modest knowledge of sustainability aspects.
This may involve professionals with traditional backgrounds in construction that
are yet to fully embrace the modern practice of sustainability or those in positions

where sustainability has never been a concern.

4.5 Statistical Analysis

This section describes statistical procedures used in the analysis of the main survey
data. Its main goal is to evaluate the reliability, validity, and consistency of the
data to be sure that the results obtained after the analysis are valid and credible.
This is necessary before any other more advanced statistical processes can be
performed because it would ensure quality and credibility of the responses gathered

using the questionnaire.

4.5.1 Analysis of Data for Reliability

The reliability analysis began with a preliminary review of the collected data to
ensure its integrity. Table 4.6 provides a summary of the total number of cases
collected, the number of valid cases retained for analysis, and the number of cases

excluded due to missing or incomplete data.

TABLE 4.6: Reliability Analysis

Category N  Percentage (%)
Valid Cases 131 88.5
Excluded Cases 17 11.5

Total 148 100.00
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A total of 148 responses were collected through the main survey. After the initial
data screening process, 131 responses were found to be complete and valid, rep-
resenting 88.5% of the total dataset. The remaining 17 responses (11.5%) were
excluded using listwise deletion to eliminate any potential bias that may arise from
incomplete or inconsistent data. This step was critical to maintain the accuracy

and reliability of the results. The results are presented in table 4.7.

TABLE 4.7: Reliability Statistics (Cronbach’s Alpha) Category-wise

Sr. Category Cronbach’s Alpha No. of Items
1 Overall Sustainability 0.984 29

2 General Sustainability 0.946 8

3 Environmental Sustainability 0.947 7

4 Economic Sustainability 0.948 7

5 Social Sustainability 0.946 7

Following data validation, reliability analysis was conducted using SPSS software,
employing Cronbach’s Alpha as the statistical measure to evaluate the internal
consistency of the items within each category. Cronbach’s Alpha values range
from 0 to 1, where values above 0.7 are considered acceptable, and values above

0.9 indicate excellent reliability.

The Overall Sustainability scale, which includes all 29 items across the four key
dimensions, recorded a Cronbach’s Alpha of 0.984, indicating exceptional internal
consistency. This demonstrates that the overall instrument is highly reliable for
evaluating perceptions on the role of indigenous construction practices in sustain-

able building.

The General Sustainability category, which has 8 items, had a Cronbachs Alpha of
0.946 indicating very good consistency in their perception of wider. sustainability
themes, which include integration with current practice, stakeholder engagement,
and professional education. Cronbachs Alpha of the 7 items in the Environmental
Sustainability dimension was 0.947. The high score indicates that members of the
sample were aware of the ecological advantages of indigenous activities (such as
lower carbon footprint, use of natural resources, and climate flexibility) all the

time. The Econ Sustain category showed a high level of reliability as well with a
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Cronbachs Alpha of 948. The 7 questions in this section covered topics like the
cost of construction, job creation, utilization of local resources, and boosting the
rural economy each of which was rated uniformly by the respondents. Lastly, the
Social Sustainability category, consisting of 7 items, had a Cronbachs Alpha of
0.946. This finding indicates that answers to the questions about cultural preser-
vation, community pride, equality, and local involvement in labor were internally
consistent and conformed to the overall research goals. Finally, the questionnaire
can be deemed a reliable instrument to evaluate the role of in- digenous construc-
tion in facilitating sustainable building practices, with all categories in the survey
having outstanding reliability. These findings affirm the legitimacy of subsequent
analyses, such as Descriptive Statistics and Nor- mality Test, which are discussed

in the following chapters in this book.

4.5.2 Descriptive Statistics

Descriptive statistics were used to summarize and interpret the responses collected
through the main survey. This analysis provides an overview of participants’ per-
ceptions regarding the role of indigenous construction in promoting sustainability
across four key aspects: General, Environmental, Economic, and Social Sustain-
ability The statistical measures of mean and standard deviation were calculated
for each item to understand the central tendency and the variability in responses.

The detailed results of this analysis are presented in Table 4.8.

TABLE 4.8: Descriptive Statistics

SustainabilityN  Mean Std. D SustainabilityN  Mean Std. D

General Sustainability Economic Sustainability

GnS-1 131  3.75 1.105 EcS-1 131 3.71 1.243
GnS-2 131 3.79 1.121 EcS-2 131 3.76 1.149
GnS-3 131  3.76 1.117 EcS-3 131 3.77 1.262
GnS-4 131 3.84 1.08 EcS-4 131 3.92 1.11
GnS-5 131 3.79 1.181 EcS-5 131 3.73 1.182
GnS-6 131 3.87 1.105 EcS-6 131 3.91 1.147
GnS-7 131 3.73 1.227 EcS-7 131 3.82 1.142

GnS-8 131  3.76 1.129
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Table 4.8 continued from previous page

Environmental Sustainability Social Sustainability

EnS-1 131 3.73 1.176 SoS-1 131 3.87 1.105
EnS-2 131 3.55 1.158 SoS-2 131 3.85 1.117
EnS-3 131 3.77 1.106 SoS-3 131 3.85 1.117
EnS-4 131 3.74 1.154 SoS-4 131 3.85 1.117
EnS-5 131  3.56 1.184 S0S-5 131 3.85 1.117
EnS-6 131 3.8 1.112 S0S-6 131 3.85 1.117
EnS-7 131 3.78 1.204 SoS-7 131 3.87 1.105

These values help to identify which sustainability factors are most strongly rec-
ognized and agreed upon by construction professionals. The responses under the
General Sustainability category show that participants generally agreed with the
statements regarding the importance of indigenous construction practices in sup-
porting sustainable development. The mean values for all eight items in this cat-
egory ranged between 3.73 and 3.87, indicating a consistent positive perception.
The highest-rated item was GnS-6 (Mean = 3.87), which reflects a strong belief
that “project management teams can play a vital role in promoting indigenous

and sustainable building practices”.

Similarly, GnS-4 (Mean = 3.91) which indicates the statement “There is a lack of
a framework for integrating indigenous construction techniques with modern con-
struction practices”. These results suggest that respondents recognize the broader
relevance of indigenous knowledge and its integration into modern construction
as essential for promoting sustainability. The standard deviations, mostly around
(1.08 to 1.23), suggest a slight level of variability in responses, reflecting a generally

shared understanding among professionals.

In the Environmental Sustainability category, participant responses were slightly
more varied, with mean scores ranging from 3.55 to 3.80. This indicates gen-
eral agreement with the environmental benefits of indigenous practices, though
with slightly lower confidence compared to other categories. The highest-rated
item was EnS-6 (Mean = 3.80), suggests that many respondents agree that” In-

digenous building practices have vast potential to address modern environmental
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challenges”. On the other hand, EnS-2 (Mean = 3.55) received the lowest agree-
ment, indicating a more mixed opinion about whether “the absence of modern
machinery in indigenous practices contributes significantly to reducing the carbon
footprint”. Despite this, the overall trend still leans positive. The standard de-
viations across items (around 1.06 to 1.204) indicate a strong level of consensus,

although with slightly variation than seen in General Sustainability.

The Economic Sustainability category received the high ratings among categories,
with means ranging from (3.71 to 3.92), showing good agreement among respon-
dents regarding the economic advantages of indigenous construction. EcS-4 (Mean
= 3.92) was the most agreed-upon statement, reflecting the belief that “indige-
nous buildings can attract tourism and enhance economic activity in local regions”.
Other items, such as EcS-6 (Mean = 3.91) and EcS-7 (Mean = 3.82), also received
high scores, emphasizing concerns over “the lack of awareness about indigenous
materials and the role of such practices in supporting local economies and circular
economic goals”. These responses clearly indicate that professionals view indige-
nous methods as cost-effective, resource-efficient, and economically beneficial for
communities. The standard deviations deviates moderately (mostly around 1.110

to 1.262), suggesting good agreement across the participant group.

The Social Sustainability category also received the highest agreed feedback, with
mean values ranging from 3.85 to 3.87. The highest-rated items were SoS-5 and
SoS-1 with equal (Mean = 3.87), reflecting strong agreement that “ The Culture,
tradition and environment strongly influence the design philosophy of building”
and :The indigenous materials and methods strengthen a sense of identity and

pride among local communities by preserving historical heritage”.

This suggests that respondents recognise the social value of such practices in fos-
tering inclusive development. All other 4 Items (Mean = 3.85 each) were rated
slightly lower and had the standard deviations (1.117), indicating similar views,
particularly on topics like “gender roles and employment of local labor for cultural
preservation and client role for enhancing IBP”. The results point to an overall
understanding of the importance of cultural identity, social equity, and community

well-being in sustainable construction through indigenous methods.
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4.5.3 Normality Analysis

To assess the normality of the data, the Shapiro-Wilk and Kolmogorov-Smirnov
(K-S) tests were conducted since the sample size (N=131) was below 2000. These
tests evaluated whether the collected data followed a normal distribution (paramet-
ric) or not (non-parametric). The Table 4.9 presents results from both normality
tests for each variable in the dataset, examining whether the data significantly

deviates from normality.

For all variables, the significance (Sig.) values for both tests are 0.000, which is
well below the standard threshold of 0.05. This indicates that the null hypothesis
of normality is rejected for every variable, confirming that none of the datasets

follow a normal distribution.

The Kolmogorov-Smirnov test, which measures the maximum distance between
the empirical and theoretical normal distribution curves, produced test statistics
ranging from (0.283 to 0.186). The Shapiro-Wilk test, which compares the sample
distribution to a normal distribution, yielded statistics between (0.827 to 0.891).
Although the Shapiro-Wilk values are generally higher, both tests unanimously
show significant deviations from normality, as confirmed by their extremely low p-
values (all 0.000). Additionally, most variables exhibit negative skewness (exceed-
ing the typical -1 to +1 range), indicating the data is left-skewed with responses
clustering toward the higher end of the Likert scale

TABLE 4.9: Normality Test

Sustainability Aspects Kolmogorov Smirnova Shapiro-Wilk

(GnS,EnS,EcS,SoS) Statistic Df Sig. Statistic Df Sig.

GnS-1 0.255 129  0.000 0.853 129  0.000
GnS-2 0.224 129 0.000 0.847 129 0.000
GnS-3 0.237 129 0.000 0.853 129 0.000
GnS-4 0.257 129  0.000 0.850 129  0.000
GnS-5 0.224 129 0.000 0.843 129 0.000
GnS-6 0.234 129 0.000 0.841 129 0.000

GnS-7 0.255 129  0.000 0.840 129 0.000
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Table 4.9 continued from previous page

Sustainability Aspects

Kolmogorov Smirnova Shapiro-Wilk

(GnS,EnS,EcS,SoS) Statistic Df Sig. Statistic Df Sig.

GnS-8 0.236 129  0.000 0.855 129  0.000
EnS-1 0.211 129  0.000 0.854 129  0.000
EnS-2 0.186 129 0.000 0.887 129 0.000
EnS-3 0.221 129 0.000 0.852 129 0.000
EnS-4 0.257 129  0.000 0.855 129  0.000
EnS-5 0.223 129 0.000 0.881 129 0.000
EnS-6 0.210 129  0.000 0.857 129 0.000
EnS-7 0.268 129  0.000 0.833 129  0.000
EcS-1 0.237 129 0.000 0.839 129 0.000
FcS-2 0.257 129 0.000 0.840 129 0.000
EcS-3 0.219 129  0.000 0.831 129  0.000
EcS-4 0.251 129 0.000 0.813 129 0.000
FcS-5 0.240 129 0.000 0.844 129 0.000
EcS-6 0.242 129  0.000 0.816 129  0.000
EcS-7 0.256 129 0.000 0.838 129 0.000
SoS-1 0.245 129 0.000 0.852 129 0.000
SoS-2 0.205 129  0.000 0.859 129  0.000
SoS-3 0.201 129 0.000 0.860 129 0.000
SoS-4 0.201 129 0.000 0.860 129 0.000
SoS-5 0.242 129  0.000 0.816 129  0.000
SoS-6 0.249 129 0.000 0.831 129 0.000
SoS-7 0.248 129 0.000 0.848 129 0.000

The kurtosis values are predominantly positive, greater than 0, This indicates the

distribution is nearly normal but slightly leptokurtic, meaning the distribution

has slightly heavier tails than a normal distribution. These characteristics further

confirm the non-normal nature of the data.

The results demonstrate that all variables significantly depart from normality. This

finding necessitates the use of non-parametric statistical methods for subsequent
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analyses, as standard parametric tests requiring normal distribution assumptions

would be inappropriate

4.5.4 Kruskal-Wallis Test for Analyzing Non-Parametric
Data

The Kruskal-Wallis Test was applied to examine whether there are statistically sig-
nificant differences in perceptions of sustainability aspects across different levels of
sustainability understanding, slight, moderate, and high. This non-parametric test
is suitable for ordinal data and was used to assess if the distributions of responses
differ significantly among the three understanding groups. The significance level

was set at p < 0.05.

TABLE 4.10: Kruskal-Wallis Test for Analyzing Non-Parametric Data

Kruskal Wallis Test
Sr. No Null Hypothesis Sig. Decision Sr. No Null Hypothesis Sig.

1 GnS-1 0.9 16 EcS-1 0.8
2 GnS-2 0.2 17 EcS-2 0.3
3 GnS-3 0.7 18 EcS-3 0.6
4 GnS-4 01 19 EcS-4 0.1
5 GnS-5 0.4 E 20 EcS-5 0.4
6 GnS-6 03 8 21 EcS-6 0.2
7 GnS-7 0.3 E’ 22 EcS-7 0.4
8 GnS-8 05 2 23 S05-1 0.5
9 EnS-1 09 2 24 S0S-2 0.2
10 EnS-2 0.8 5 25 SoS-3 0.2
2

11 EnS-3 09 & 2 S0S-4 0.2
12 EnS-4 0.8 27 S0S-5 0.2
13 EnS-5 0.2 28 S0S-6 0.2
14 EnS-6 0.2 29 S0S-7 0.5
15 EnS-7 0.6

For all eight items under General Sustainability (GnS-1 to GnS-8), the Asymptotic
Significance (p-values) ranged from (0.133 to 0.907), all above the 0.05 threshold.

This indicates that there are no statistically significant differences in perceptions
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among participants with slight, moderate, and high understanding of sustainabil-
ity. Thus, the null hypothesis was retained for each item. This result suggests a
general agreement across all understanding levels regarding the role of indigenous
practices in promoting general sustainability, such as stakeholder involvement, cli-

mate suitability, and professional training.

All seven items under Environmental Sustainability also showed non-significant
results, with p-values ranging from (0.208 to 0.903) since the result remains above
the 0.05 threshold, the null hypothesis is retained for all items. This implies that
regardless of their level of sustainability awareness, respondents shared a common

perception of the environmental benefits of indigenous building practices.

Economic Sustainability items (EcS-1 to EcS-7) also exhibited no statistically
significant differences across the understanding levels, with p-values ranging from

(0.093 to 0.754).

The indicates some variability in opinions on the economic potential of indigenous,
but not enough to reject the null hypothesis. Overall, these results suggest that
participants, regardless of their sustainability knowledge level, generally agree on
the economic advantages of indigenous construction, including cost-effectiveness,

job creation, and local economic support.

Similarly, all seven items under Social Sustainability (SoS-1 to SoS-7) returned
non-significant p-values, ranging from (0.243 to 0.499). These findings indicate
that participants consistently recognize the social value of indigenous practices,

including cultural preservation, community identity, and gender inclusiveness.

The results of the Kruskal-Walli’s test confirm that no significant differences exist
in sustainability perceptions among respondents with slight, moderate, or high
understanding of sustainability across all items. The null hypothesis was retained
in each case. This uniformity suggests that the role of indigenous construction in
enhancing sustainable building practices is widely acknowledged and consistently
valued, regardless of the respondent’s level of prior knowledge or familiarity with

sustainability concepts.
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4.5.5 Factor Prioritization by RII Across Sustainability

Aspects

This part explains how the data obtained using a structured questionnaire (which
was created to determine how con- struction professionals perceive the incorpora-
tion of Indigenous Building Practices, or IBP, in sustainable construction) were
analyzed and interpreted. The Relative Im- portance Index (RII) was used in
analysing the data to measure the level of significance of each statement in a given
four main sustainability dimensions; General, Environmental, Economic, and So-
cial Sustainability. The RII assigns a normalized score (between 0 and 1) that is
used to place the responses in order of their perceived significance. According to

the category, the rank and the analysis is as shown below.

4.5.5.1 General Sustainability

The analysis of the General Sustainability dimension reveals the respondents’ per-
ceptions of how indigenous building practices align with sustainable development
goals. The highest-ranked item in this category was GnS-6 ” As key players, the
project management teams can promote indigenous & sustainable building prac-
tices” with a Relative Importance Index (RII) of 0.768. This reflects a strong
agreement that” The project managers hold a pivotal role in the adoption and pro-
motion of indigenous practices”, given their influence over planning, execution,

and policy enforcement in the construction process.

TABLE 4.11: Ranking of factors of General Sustainability as per RII values

General Sustainability W A*N RII Overall Rank Group Rank

GnS-6 o507 660  0.768 3 1
GnS-4 503 660  0.762 5 2
GnS-2 497 660  0.753 8 3
GnS-5 497 660  0.753 8 3

The second ranked item GnS-4 with RII of 0.762 indicates that “Past architecture

focused on indigenous materials, while modern architecture overlooked them the
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similar results were conducted in the previous research as the selection of native
methods depends on the climate, local cultures, and the materials, which exist in a
particular region, which guarantees environmental flexibility and social acceptabil-
ity enhance sustainable economies and encourage environmental awareness and a

sense of place [79].

The third ranked item, GnS-5 "The choice of indigenous techniques depends on
climate, tradition, and materials of a specific region”, scored an RII of 0.781. GnS-
2 also at positioned at third “indigenous building practices as a role model for
green architecture and sustainable design”, this study were also conducted in the
previous research as architectural development in the past was based on indigenous
materials that were environmentally adaptive, economical and culturally based to

provide sustainable construction practices.

Modern architecture, however, did not consider these solutions but gave preference
to industrial materials that represented progress and avoided considering ecological
and cultural sustainability [80]. This suggests a need for capacity building and
education to bridge the gap between traditional knowledge and contemporary

construction practices.

4.5.5.2 Environmental Sustainability

In the Environmental Sustainability category, the highest ranked item was EnS-6
“The unique balance between ecosystem, form, and material found in indigenous
practices provides valuable lessons for modern architecture, as it reflects a deep
integration of environmental awareness and cultural identity. That this vernacular
harmony can inspire contemporary design to adopt more inclusive and sustainable
approaches by reconnecting construction with ecological and territorial contexts
as this statement is provided by [79].”, which scored an RII of 0.755. This un-
derscores the belief that traditional methods could offer innovative solutions to
environmental issues if integrated properly into contemporary building systems.
The second ranked item was EnS-7 “The unique balance between ecosystem, shape

and material in indigenous practices can inspire modern architecture” with an RII
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value of 0.75, indicating that respondents strongly acknowledge the architectural
and ecological synergy of traditional construction. This suggests a growing recog-
nition of indigenous techniques not only for their cultural value but also for their

relevance in shaping future green architecture.

TABLE 4.12: Ranking of factors of Environmental Sustainability as per RII
values

Sustainability W A*N RII Overall Rank Group Rank

Factors

EnS-6 498 660  0.755 7 1
EnS-7 495 660 0.750 9 2
EnS-3 494 660  0.748 10 3

The Third Rank Factor EnS-3 “The use of industrial wood alongside locally fast-
grown trees supports sustainability by reducing pressure on natural forests and

lowering environmental degradation.

As [81], such practices in green architecture not only conserve ecosystems but also
provide eco-friendly alternatives that align with regional resource management.”
achieved an RII of 0.748, highlighting importance among professionals about the

sustainable resource used in indigenous construction.

The findings in this category reflect a positive outlook towards the environmental
potential of indigenous practices, especially in terms of eco-friendly material and

resource conservation.

4.5.5.3 Economic Sustainability

Economic Sustainability emerged as a particularly strong area in the survey, with
several items scoring high RII values. The top-ranked item in this dimension was
EcS-4 “Indigenous buildings serve as cultural assets that attract tourism, thereby
boosting the economic activities of the region through heritage-based experiences.
The preservation and showcasing of indigenous architecture play a vital role in

promoting local livelihoods and strengthening sustainable tourism models” [82].
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TABLE 4.13: Ranking of factors of Economic Sustainability as per RII values

Sustainability Factors W A*N RII Overall Rank Group Rank

EcS-4 513 660  0.777 1 1
EcS-6 512 660 0.776 2 2
EcS-3 494 660 0.748 10 3

This indicates that respondents see significant economic value in preserving and
promoting indigenous construction, particularly through cultural tourism and re-

gional development.

The second highest in this category was EcS-6 “Insufficient information on the
native building products can lead to the use of unsustainable and expensive struc-
tural materials, which exacerbates structural construction projects in regard to

the environmental and monetary expenses.

According [83] sustainable building materials can be promoted through the in-
formed knowledge of cost-effective and eco-friendly building materials” with an
RII of 0.776. This result suggests a perceived gap in knowledge and awareness

that, if addressed, could reduce costs and promote local economies.

EcS-3, which emphasizes “Native construction methods can be said to cost less to
maintain in general as they use materials that are readily available locally and are
highly suitable to the climate and the environment, which means that they need

less maintenance and replacement over the years.

Their dependency on the traditional knowledge and the use of only basic methods
of construction makes them even more durable and less expensive in the long run

than industrial options [80]”, ranked third with an RII of 0.748.

This highlights the belief that traditional methods can reduce the high mainte-
nance cost as compared to modern cement Buildings by using local and indigenous
material. These findings reflect a clear appreciation of the economic benefits tied
to indigenous practices, particularly in terms of cost-effectiveness, job creation,

tourism potential, and local empowerment.
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4.5.5.4 Social Sustainability

The Social Sustainability category recorded similar RII scores, with SoS-1 and SoS-
7 ranking high. SoS-1 The design philosophy of buildings links culture, tradition
and environment since the decisions on materials, space arrangement and modes
of construction are based on local requirements. This integration makes sure
that architecture is capable of not only showing the identity and history of a
people but it also effectively responds to the surrounding environment to remain
sustainable [80]” and SoS-7 ” A sense of identity and pride to local communities is
also enhanced through the use of indigenous materials and practices as historical
backgrounds and cultural continuity is maintained. According [84] these practices
do not only preserve traditions but also improve social cohesion and value of the
community as far as modern housing in cities is concerned.” both achieved an
RII of 0.768, indicating professionals recognize the significant role of cultural and

traditional aspects in building design and community identity.

TABLE 4.14: Ranking of factors of Social Sustainability as per RII values

Social Sustainability W A*N RII Overall Rank Group Rank

SoS-1 507 660  0.768 3 1
SoS-7 507 660  0.768 3 1
SoS-2 505 660  0.765 4 2
S0S-3 505 660  0.765 4 2
SoS-4 505 660  0.765 4 2
S05-5 505 660  0.765 4 2
SoS-6 205 660  0.765 4 2

Meanwhile, SoS-2 to SoS-6 scored an RII of 0.765, highlighting One of the most
significant contributors to the implementation of indigenous building practices is
the role of a client who directly affects the choice of materials and building methods
depending on his/her preferences, awareness, and commitment levels. According
to Okoye (2021), clients who make sustainability their priority open the demand
to indigenous approaches, thus, promoting the development of construction that is
environment-conscious and culturally pertinent [85] “client’s major role in adop-

tion of IBP and improving quality of life”, while also acknowledging challenges
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like “gender inequality in modern construction”. This suggests a strong consen-
sus among professionals on the importance of indigenous practices in economic

sustainability.

4.5.5.5 Overall Ranking Based on RII

Among all evaluated factors, the highest-ranked factor was EcS-4 “Indigenous
buildings attract Tourism, which enhances economic activities of the region” with
an RII of 0.777, reflecting its strong perceived contribution to economic sustain-
ability. EcS-6 (RII = 0.776), showing high importance for social and economic

aspects.

TABLE 4.15: RII values of all Factors of Sustainability

SustainabilityW  A*N RII Rank SustainabilityW A*N RII Rank

Aspect Aspect

General Sustainability (GnS) Economic Sustainability (EcS)

GnS-1 491 660 1 14 EcS-1 486 660 1 16
GnS-2 497 660 1 8 EcS-2 493 660 1 11
GnS-3 492 660 1 13 EcS-3 494 660 1 10
GnS-4 503 660 1 5 EcS-4 513 660 1 1
GnS-5 497 660 1 8 EcS-5 489 660 1 15
GnS-6 507 660 1 3 EcS-6 912 660 1 2
GnS-7 489 660 1 15 EcS-7 500 660 1 6
GnS-8 493 660 1 11

Environmental Sustainability (EnS) Social Sustainability (SoS)

EnS-1 489 660 1 15 SoS-1 507 660 1 3
EnS-2 465 660 1 18 SoS-2 505 660 1 4
EnS-3 494 660 1 10 S0S-3 505 660 1 4
EnS-4 490 660 1 14 SoS-4 505 660 1 4
EnS-5 466 660 1 17 SoS-5 505 660 1 4
EnS-6 498 660 1 7 S0S-6 505 660 1 4
EnS-7 495 660 1 9 S0S-7 507 660 1 3

Notably, factors related to economic sustainability dominated the top five rank-
ings, indicating that respondents perceived “indigenous construction practices as

cost-effective, locally empowering, and community-enriching”. All factors of social
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sustainability retain third and fourth position which depicts that the professional
have high consensus on the social value of indigenous construction than all other
aspects. From the general sustainability category, GnS-6 “Project management
teams can promote indigenous & sustainable practices” secured 3rd place with an
RII of 0.768, highlighting the strategic role of professionals in promoting sustain-
ability.

Environmental sustainability factors such as EnS-6 and EnS-7 ranked lower (7%
and 8™ respectively), which may suggest that while environmental contributions
are acknowledged, economic and social returns are viewed as more immediate and

impactful in practice.

Overall, this ranking pattern aligns with the thematic findings of the questionnaire,
where respondents emphasized cost reduction, community development, cultural
preservation, and stakeholder involvement over purely environmental considera-
tions. These results reinforce the argument that successful implementation of
indigenous sustainable practices requires a balanced integration of all three sus-
tainability pillars, with economic considerations and social inclusion for better

integration of both IBP and MBP to enhance sustainable building practices.

4.5.6 Examination of Trends and Opinions Among Re-

spondents

The frequency analysis of survey responses reveals critical stakeholder perceptions
regarding indigenous building practices (IBP) across four sustainability dimen-

sions.

4.5.6.1 General Sustainability Impactful Factors as per Frequency

For General Sustainability (GnS), three factors demonstrate strong consensus:
69.46% agree that “There is a lack of a framework for integrating indigenous
construction techniques with modern construction practices” and “project man-

agement teams are pivotal in promoting IBP”, (GnS-4 & GnS-6), 68.7% agree
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that “Stakeholder management is a critical success factor for the construction of
sustainable buildings throughout the project life cycle” (GnS-7), and 67.9% agree

that “The indigenous practices promote sustainability” (GnS-1).
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FIGURE 4.7: Frequency Analysis of General Sustainability ((a&b) GnS-6 &
GnS-4 at rank- 1, (¢) GnS-7 at rank-2, (d) GnS-1 at rank-3)

4.5.6.2 Environmental Sustainability Impactful Factors as per Fre-

quency

In Environmental Sustainability (EnS-7), show that 70.99% agree that “The unique

balance between eco-system, shape and material in indigenous practices can in-

spire modern architecture”, (EnS-4), 67.2% “Use of industrial wood and locally
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fast-grown trees helps to reduce environmental degradation” (EnS-6), and 65.65%

recognize “IBP’s potential to solve modern environmental challenges” (EnS-6).
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FIGURE 4.8: Frequency Analysis of Environmental Sustainability ((a) EnS-7 at
rank- 1, (b) EnS-4 at rank-2, (c¢) EnS-6 at rank-3)

4.5.6.3 Economic Sustainability Impactful Factors as per Frequency

For Economic Sustainability (EcS), tourism emerges as the strongest driver with
72.52% agreeing “Indigenous buildings attract Tourism, which enhances economic
activities of the region” (EcS-4), followed by 70.99% “Lack of information about
indigenous buildings products leads to the use of selection of unsustainable and
costly materials” (EcS-6), and 70.23% linking “IBP to circular economy goals

through local economic flows” (EcS-7).
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FIGURE 4.9: Frequency Analysis of Economic Sustainability((a) EcS-4at rank-
1, (b) EcS-6 at rank-2, (¢) EcS-7 at rank-3)

4.5.6.4 Social Sustainability Impactful Factors as per Frequency

In Social Sustainability (SoS), 72.52% “Culture, tradition and environment strongly
influence the design philosophy of building “and “The indigenous materials and
methods strengthen a sense of identity and pride among local communities by

preserving historical heritage” (SoS-1 & SoS-7) both stand first while 71.75% cite
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“Indigenous building practices are widely used & highly valued around the world “
with “Modern construction methods often exclude women from skilled roles, rein-
forcing gender inequalities”. “The employment of local labour in the construction
preserves cultural heritage and contributes to social uplift” also “The indigenous
building practices meaningfully improve the quality of life and promote equal
benefits for all stakeholders”, and t”he Client role is a major factor in adopting
Indigenous building practices”. These quantified stakeholder perspectives vali-
date indigenous building practices as multidimensional sustainability solutions”

(S0S-2-S0S-6) collectively stood second.
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These findings collectively underscore that IBP is not only a cultural asset but
also a practical framework for sustainable development, offering economic, envi-

ronmental, and social benefits that modern practices can learn from and integrate.

4.6 Main Findings from Questionnaire Survey

Analysis

In the General Sustainability category, the top three factors based on RII are,
GnS-6 “Project management teams can promote IBP” with an RII of 0.768, GnS-
5 “Choice of indigenous techniques depends on climate, tradition, and materials”
with an RII of 0.753, and GnS-4 “Lack of integration frameworks” with an RII of
0.772. Based on frequency analysis, the top three factors are, GnS-6 & GnS-4 with
70.46% agreement, GnS-7 “Stakeholder management is a critical success factor for
the construction of sustainable buildings throughout the project life cycle” with
68.7%, and GnS-1 “IBP promotes sustainability” also with 67.9%. While if we
look at the top three factors according to mean and standard deviation, the three
highest means and lowest standard deviations are GnsS-2, which comes first with a
mean of 3.80, second GnS-5 with a mean of 3.79, and GnS-4 with a mean 3.78 while
as per the Standard deviation, the lowest Sd factor is GnS-1 =1.109, GnS-4=1.116
and third ranked factor is GnS-3 =1.27.

In the Environmental Sustainability category, the top three factors as per RII are
EnS-6 “IBP addresses modern environmental challenges” with an RII of 0.755,
EnS-7 “Ecosystem-material balance inspires modern architecture” with an RII of
0.75, and EnS-3 “ use of eco-friendly organic material” with an RII of 0.766. Ac-
cording to frequency, the top three are EnS-7 “indigenous practice can inspire mod-
ern architecture” with 70.99%, EnS-4 “Use of local /fast-grown wood” with 67.18%,
and EnS-6 again “IBP as solution to environmental challenges” with 65.65%. while
in terms of mean and standard deviation top three factors respectively are, EnS-
6=3.76, EnS-3=3.72 and EnS-1=3.71, while EnS-3=1.126, EnS-7=1.137 & EnS-4
=1.145 had the lowest Standard deviation.
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For Economic Sustainability, the top three factors by RII are EcS-4 “IBP enhances
regional economies through tourism” with a high RII of 0.777, EcS-6 “Lack of
knowledge leads to unsustainable material choices” with an RII of 0.776, and
EcS-3 “The indigenous building practices have a low maintenance cost” with an
RII of 0.748. The frequency rankings align exactly EcS-4 ranked highest with
72.99% agreement, followed by EcS-6 with 70.99%, and EcS-7 with 70.23%. while
the mean and standard deviation of the top three factors respectively are EnS-
6=3.88, EcS-4=3.87 and EcS-7=3.80, while EcS-4=1.139, EcS-6=1.144 & EnS-7
=1.145 had the lowest Standard

In the Social Sustainability category, the RII rankings are led by SoS-1 & S0S-7
“Culture, tradition and environment strongly influence the design philosophy of
building” with an RII of 0.777, and SoS-7 “The indigenous materials and methods
strengthen a sense of identity and pride among local communities by preserving
historical heritage” with 0.777and all other Factors from SoS-2 to SoS-6 have same
RII of 0.765 which show similar agreement among respondents. The frequency-
based factors are SoS-1 & SoS-7 “IBP strengthens identity and preserves heritage”
with 72.52%, SoS-2 to SoS-6 have a frequency of 71.75%, while a similar trend is
observed in SoS-1 & SoS-7 with mean of 3.87 while all other factors have same
mean of 3.85 with similar pattern for Sd is SoS-1 & SoS-7=1.105 while other factors
have same Sd of 1.117. This comparison highlights where stakeholder perception
is most aligned across both analysis methods, particularly in the social category
and Economic category, and where it diverges slightly in others such as General

and Environmental Sustainability.

4.7 Discussion

The discussion of this section reveals consistent and positive trends in how con-
struction professionals perceive the role of Indigenous Building Practices (IBP)
across general, environmental, economic, and social dimensions of sustainability.
High Cronbach’s Alpha values across all categories of value 0.984 confirm excellent

internal consistency of the questionnaire, ensuring that responses were coherent
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and reliable. The study explored how professionals view Indigenous Building Prac-
tices (IBP) in supporting sustainability. The focus was on four areas: general, en-
vironmental, economic, and social sustainability. To understand the importance of
each factor, three methods were used. Relative Importance Index (RII), frequency
(how many people agreed), and average scores (mean and standard deviation).

The goal was to see if the professionals’ opinions matched the statistical results.

In the General Sustainability category, professionals mostly agreed that “The
project management teams can help promote IBP” (GnS-6). Other important
factors were “the lack of proper systems to support IBP” (GnS-4) and that “the
use of IBP depends on climate, tradition, and available materials” (GnS-5). These

were the top-ranked factors in RII and frequency.

However, in the average score method, GnS-2 was slightly higher. This shows that
while there was strong agreement, some small differences in ranking appeared
across methods. Overall, it is seen to believed that good planning and local un-

derstanding are very important for the successful use of IBP.

In the Environmental Sustainability category, the top factors were “The use of eco-
friendly materials” (EnS-3), “addressing modern environmental challenges” (EnS-
6), and “learning from natural systems in design” (EnS-7). These factors were
consistently ranked high across all three methods, showing strong agreement. This
means that professionals see IBP as a helpful way to deal with current environ-

mental problems.

For Economic Sustainability, the results showed very strong alignment. The top
factors were that “IBP supports local economies through tourism” (EcS-4), “lack of
knowledge can lead to poor material choices” (EcS-6), and “Integrating indigenous
building practices with sustainability aspects supports circular economy goals by

fostering local economic flow” (EcS-7).

These were ranked highest in RII, frequency, and average scores. This shows a
clear understanding among professionals that IBP offers real financial benefits,

especially for local communities.
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In the Social Sustainability category, professionals showed the most agreement.
“They strongly supported that IBP is shaped by culture, tradition, and the envi-
ronment” (SoS-1), and that it helps “preserve heritage and builds pride in com-
munities” (SoS-7). These two were the highest in all ranking methods. All other
social factors had almost the same scores, showing that professionals had a com-
mon view. This suggests that IBP is widely seen as valuable for keeping culture

alive and supporting strong communities.

When comparing all the ranking methods and professional perception, most re-
sults matched well with professional opinions. The strongest alignment was seen
in the economic and social categories. In the general and environmental cate-
gories, results were also similar, with only slight differences in order. These small
changes are normal in survey-based research, which may be due to perception in
understanding of research questions and words used, the level of understanding of
the respondent and their experience and working environment of a professional.
Overall, the findings show that professionals agree that Indigenous Building Prac-
tices are beneficial for sustainability. They help protect the environment, support

local economies, preserve culture, and promote responsible building practices.

4.8 Summary

The above analysis highlights construction professionals’ views of the role of In-
digenous Building Practices (IBP) in supporting sustainability. The study looked
at four areas, general, environmental, economic, and social sustainability. Overall,
professionals had a positive and consistent opinion about IBP, and the question-

naire showed excellent reliability with a Cronbach’s Alpha of 0.984.

Three methods were used to analyze the data, the Relative Importance Index
(RII), frequency of agreement, and average scores. In the General Sustainability
category, professionals agreed that strong project management and understanding
of local needs are key for promoting IBP. In the Environmental category, they sup-

ported the use of eco-friendly materials and learning from nature. The Economic
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category showed the strongest agreement, especially on the role of IBP in sup-
porting tourism, saving costs, and helping local economies. In the Social category,
professionals clearly agreed that IBP helps preserve culture and builds community

pride.

Across all categories, most rankings from the three methods matched professional
opinions, especially in economic and social areas. Some small differences appeared
in the general and environmental categories, which is normal in surveys and may

be due to differences in understanding the questions.

In conclusion, professionals believe that IBP plays an important role in promoting
sustainable building. It supports the environment, economy, and culture. The
findings show that with better planning, education, and leadership, IBP can help
build stronger, more sustainable, and culturally rich communities, especially in

countries like Pakistan.



Chapter 5

Conclusions and

Recommendations

This study explored how indigenous construction practices can help make build-
ings more sustainable. The findings show that these indigenous methods are a
good example of green and eco-friendly building. In the past, local materials and
traditional techniques were commonly used, but modern construction has mostly
ignored them. Today, bringing back these methods can support sustainability in
many ways. However, there is no proper system or framework to combine indige-
nous practices with modern construction. This makes it difficult to apply them
widely. Also, not every indigenous technique works everywhere. The choice de-
pends on the local climate, culture, and materials, so each region needs its own ap-
proach. The research confirms that Indigenous Building Practices (IBP) are highly
valued by construction professionals for their ability to promote sustainability in
multiple ways. IBP contributes meaningfully to environmental protection, eco-
nomic growth, social development, and cultural preservation. It offers a balanced
approach that aligns well with the core principles of sustainable development.
However, its successful integration into modern construction requires leadership,
proper systems, and understanding of local contexts. From a civil engineering
viewpoint, the findings highlight the potential of IBP to create buildings that are

efficient, affordable, and responsive to community needs. Overall, the study shows

89
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that indigenous practices have strong value in today’s world, and they should be
better included in modern building projects to create more sustainable and locally

connected buildings.

5.1 Indigenous Construction - General Perspec-

tive

Based on the analysis of responses under the indigenous Construction-General Per-
spective, the study identifies the most important factors that support the use of
Indigenous Building Practices (IBP) in promoting sustainable construction, based

on both RII and frequency analysis.

1. As key players, the project management teams can promote indigenous &
sustainable building practices also RII=0.768, Frequency=70.46%). This
highlights that project managers play a central role in promoting Indigenous
Building Practices (IBP), especially when clear systems and support are
present.

2. There is a lack of a framework for integrating indigenous construction tech-
niques with modern construction practices which appears at the top in both
rankings (RI1=0.762 & Frequency=70.46%). This shows that professionals
strongly agree that the absence of a proper framework limits the integration
of traditional and modern construction methods.

3. The choice of indigenous techniques depends on climate, tradition and ma-
terials of a specific region RII= 0.753, meaning professionals recognize the
need to Integrate both building methods with local climate and cultural
conditions for better sustainability.

4. Stakeholder management is a critical success factor for the construction
of sustainable buildings throughout the project life cycle,(RII=0.741 Fre-
quency: 68.7%). This suggests that many respondents believe strong com-
munication and coordination with all stakeholders is also key to success in

using indigenous methods.
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Overall, these findings show that to apply IBP successfully, there must be a strong
project leadership team, an effective framework to combine traditional and modern
practices, appropriate selection of local techniques, and active involvement of all

project stakeholders.

5.2 Indigenous Construction - Environmental Per-

spective

The Indigenous building practices offer simple and eco-friendly solutions to today’s

environmental challenges:

1. Indigenous building practices have vast poten- tial to address modern envi-

ronmental challenges” (RII = 0.755, Frequency: 65.65%).

2. The unique balance be- tween eco-System, shape and material in indigenous
practices can inspire modern architecture” (RII = 0.75, Frequency: 70.99%).
These two factors highlight that professionals recognize the strong potential
of indigenous practices to deal with current environmental issues while also

influencing modern architecture through eco-conscious design and materials.

3. The use of organic and agricultural waste in building construction is more
eco-friendly than modern construction materials” (RII = 0.766,). This shows
the importance of using organic materials and waste to create more sustain-

able and environmentally friendly buildings.

This reflects a strong belief among professionals that using locally available re-
newable materials like fast-growing wood can help reduce environmental harm.
This reflects a strong belief among professionals that using locally available re-

newable materials like fast-growing wood can help reduce environmental harm.

Overall, these practices have great potential to support environmental sustain-

ability in today’s building industry.
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5.3 Indigenous Construction - Economic Perspec-

tive

The study found that indigenous building practices can support economic sus-

tainability, especially when combined with modern sustainable approaches.

1. Indigenous buildings attract Tourism, which enhances economic activities of

the region” (RII = 0.777, Frequency: 72.99%).

2. Lack of information about indigenous buildings products leads to the use
of selection of unsustainable and costly materials” (RII = 0.776, Frequency:
70.99%). These findings show that professionals believe In- digenous Build-
ing Practices (IBP) can directly support the economy by promoting tourism

and reducing poor material choices through better awareness.

3. The indigenous building practices have a low maintenance cost” (RII =
0.748)This highlights how IBP helps reduce long-term building expenses,

making them more affordable and cost-effective for communities.

4. Integrating indigenous building practices with sustainability aspects sup-
ports circular economy goals by fostering local economic flow (RII=0.758

Frequency: 70.23%).

This suggests that many professionals recognize the value of connecting indigenous
methods with sustainable systems to boost local economic cycles and support
circular economy principles. This suggests that many professionals recognize the
value of connecting indigenous methods with sustainable systems to boost local

economic cycles and support circular economy principles.

Overall, the findings suggest that integrating indigenous knowledge into construc-

tion can lower costs and support sustainable economic growth in communities.
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5.4 Indigenous Construction - Social Perspec-

tive

The results show that social sustainability is strongly supported by the use of

indigenous building practices.

1. Among all the factors, two stood out the most based on RII are SoS-1 “Cul-
ture, tradition and environment strongly influence the design philosophy of
building” and SoS-7 “The indigenous materials and methods strengthen a

sense of identity and pride among local communities by preserving historical

heritage”, both with an (RIT of 0.777 ,Frequency: 72.52%).

These results highlight that professionals value the cultural and emotional
role of IBP in strengthening community identity and preserving heritage

through traditional design and materials.

2. S0S-2 to SoS-6 share the same RII value of 0.765 Frequency: 71.75%), in-
dicating a similar level of agreement across multiple aspects of social sus-
tainability. These include the Indigenous building practices are widely used
& highly valued around the world (SoS-2), Modern construction methods
often exclude women from skilled roles, reinforcing gender inequalities (SoS-
3), The employment of local labor in the construction preserves cultural
heritage and contributes to social uplift (SoS- 4), The indigenous building
practices meaningfully improve the quality of life and promote equal bene-
fits for all stakeholders (SoS-5), and the important role of clients in adopting
IBP (S0S-6).

The consistent rankings show that respondents equally recognize these fac-

tors as vital contributors to social well-being.

These findings suggest that indigenous methods not only build structures but also

help strengthen community, tradition, and fairness in the building process.
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5.5 Supporting UN Sustainable Development G-
oal 11

The findings of this study clearly support UN SDG 11: Sustainable Cities and
Communities, which aims to make cities inclusive, safe, resilient, and sustainable.

The use of indigenous building practices helps meet several targets under SDG 11.

1. Target 11.3 (Enhance inclusive and sustainable urbanization)

Indigenous methods encourage the use of local labor, respect cultural val-
ues, and include communities in the design and construction process, which

promotes social inclusion and participation.

2. Target 11.4 (Strengthen efforts to protect cultural and natural heritage)

Findings show that indigenous materials and techniques help preserve local
traditions, historical knowledge, and architectural heritage, building a strong

sense of identity and pride.

3. Target 11.6 (Reduce the environmental impact of cities)

Indigenous construction often uses natural or recycled materials, reduces
waste, and lowers carbon emissions, especially when industrial waste or fast-

growing trees are used.

4. Target 11.a (Support positive links between urban and rural areas)

Indigenous construction strengthens rural economies by using local resources,
skills, and labor, supporting a circular economy and sustainable development

in both urban and rural communities.

The study shows that indigenous practices not only improve building quality and
sustainability but also support environmental protection, cultural preservation,

and social equality, making them highly relevant to achieving the goals of SDG 11
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5.6 Recommendations

This section presents recommendations based on the findings and conclusions.
The results from the analysis, including average scores, reliability tests, and com-
parisons of professional opinions, showed a strong agreement among participants
on the importance of Indigenous Building Practices (IBP) in supporting sustain-
able development. However, some differences in how professionals understood and
prioritized these ideas also became clear. The following recommendations aim
to guide policy decisions, practical actions, and future research based on those

findings.

1. There is a need To Integrate Indigenous Construction Methods into Civil

Engineering Education
2. To Tailor Building Codes for Indigenous Construction
3. Enforcement of Indigenous Construction Practices
4. Provide Incentives for Indigenous Construction
5. Capacity Building and Training
6. Community Engagement and Participation

7. Integrating modern tools & techniques for Indigenous construction
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Appendix

Questionnaire

Dear participant, I am MS civil engineering student at CUST, Islamabad. The
questionnaire is intended to assess the factors on “Exploring the Role of Indigenous
Construction in Enhancing Sustainable Building Practices “The questionnaire is intended for
research purpose only. The outcome of this research will contributes to devise strategies to enhance
sustainability. I would be grateful if you spend few minutes of your time to fill this
questionnaire. you are requested to:

1. Give input regarding appropriateness and clarity of questions asked
2. Add or delete a question
3. Answer on Likert scale (1-5) to give your opinion

Introduction

1. Sustainability and its Pillars

The Sustainability in construction is aim to create Buildings that do not deplete
resources or cause harm to the environment by ensuring economic, social,
environmental need are satisfied. It involves the integration of environmental, social,
equality and economic sustainability through the construction process and building life

cycle.
The three main pillars of Sustainability
Environmental Social Economic
Energy efficiency Health and Safety: Cost effectiveness
Resource conservation Social equality Value engineering
Waste reduction Culture Preservation ~ Job Creation

Pollution control

2. Indigenous Building Practices

Indigenous Building practices are the Traditional construction methods developed by
indigenous communities by years of relation with surrounding environment using
locally available material, Skills and techniques which have been transfer through
generations. They are deeply connected to the environment, cultures, and spiritual
belief of communities. The Indigenous building practices emphasizes on harmony with

nature, sustainability and community wellbeing.
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Indigenous Building Practices Sustainability Factors

Environmental Social Economic
+ Natural Materials * Local Labor + Construction Costs
* Climatic Conditions * Local Technologies  « Maintenance Costs
. s + Cultural
Design Suitability Significance Local/Rural Economy

* Local Availability

3.Geeen Building Practices

Green building refers to the practice of creating buildings that are environmentally
sustainable, resource efficient and sustainable throughout life cycle. The main aim of
green building is minimizing negative environmental impact by maximizing the
efficiency of resources, improving human health and reducing operating cost. operating

Costs.

Key Factors of Green building practices
1. Lifecycle Assessment

Health and Well-Being
Cost-Effectiveness

Regulatory compliance and certifications (LEED, BREEAM, Green Star)

Sl

Hassan Abbas
MS Civil Engineering
Capital University of Science and Technology
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Questionnaire Part 1: Demographic Details

Pick the appropriate response from the list below.

1. Your highest level of education
a) PhD
b) Masters
¢) Bachelors
d) Bs technology/ B-Tech
2. Please specify your designation
a) Project Manager
b) Construction Manager
¢) Site Engineer
d) Contractor
e) Architect
f) Supervisor

g) Other (please specify)

3. Please specify your total years of experience
a) 5-10 years
b) 11-15 years
¢) 15-20 years
d) 20-25 years
e) 25+ years
4. Your organization type
a) Consultancy
b) Contractor
¢) Client

d) Other (please specify)

5. Your Location

a) [slamabad
b) Gilgit
¢)Other (please specify)

6. Your Understanding of sustainability aspects
a) Slight
b) Moderate
c¢) High
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Questionnaire Part 2: Survey Questions

Category-1 General Sustainability (GnS)

Scale

Code Description

GnS-1 Indigenous construction practices promote Sustainability

GnS=2 IBP is a role model for green architecture and sustainable building
design.
Past architecture focused on indigenous materials, while modern

GnS-3 ,
architecture overlooked them

Gns-4 There is a lack of a framework for integrating indigenous construction
techniques with modern construction practices

GnS-5 The choice of indigenous techniques depends on climate, tradition and
materials of a specific region

GnS-6 As key players, the project management teams can promote indigenous
& sustainable building practices

GnS-7 Stakeholder management is a critical success factor for the construction
of sustainable buildings throughout the project life cycle

6nS-8 Construction professionals lack adequate training in indigenous
sustainable construction principles

Category-02 Environmental Sustainability (EnS)

Scale: 1-Strongly Disagree | 2-Disagree | 3-Neutral | 4-Agree | 5-Strongly Agree

code Description

Ens-1 There is excessive consumption of natural resources at all phases of
building structures.

Ens-2 IBP requires no moder (heavy) machinery and equipment, so it d not
contribute to the carbon footprint

Ens-3 The use of organic and agricultural waste in building construction is
more eco-friendly than modern construction materials

Ens-4 Use of industrial wood and locally fast grown trees helps to reduce
environmental degradation

EnS.S The Indigenous building practices are more climate-resilient and
seismically resistant compared to concrete Buildings

EnS-6 Indigenous building practices have vast potential to address modern

environmental challenges
Ens-7 The unique balance between eco-System, shape and material in

indigenous practices can inspire modern architecture
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Questionnaire Part 2: Survey Questions

| Category-02 ‘ Economic Sustainability (EcS)

Scale: 1-Strongly Disagree | 2-Disagree | 3-Neutral | 4-Agree | 5-Strongly Agree

code Description

Ees1 Using local construction materials & methods reduces resource wastage
and enhances economic sustainability

EeS-2 Indigenous building practices foster job creation and skill development
within the community

EcS-3 The indigenous building practices have a low maintenance cost

Ecs4 Indigenous buildings attract Tourism, which enhances economic
activities of the region

FcS- The total cost of indigenous buildings is lower as compared to green
buildings practices

EeS-6 Lack of information about indigenous buildings products leads to the
use of selection of unsustainable and costly materials

EcS-7 Integrating indigenous building practices with sustainability aspects
supports circular economy goals by fostering local economic flow

Category-04 Social Sustainability (SoS)

Scale: 1-Strongly Disagree | 2-Disagree | 3-Neutral | 4-Agree | 5-Strongly Agree

Code Description

505-1 Culture, tradition and environment strongly influence the design
philosophy of building

5052 Indigenous building practices are widely used & highly valued around
the world

5053 Modern construction methods often exclude women from skilled roles,
reinforcing gender inequalities

5054 The employment of local labor in the construction preserves cultural
heritage and contributes to social uplift
The indigenous building practices meaningfully improve the quality of

SoS-5 ) )
life and promote equal benefits for all stakeholders

S0S-6 Client role is a major factor in the adopting Indigenous building practices

5057 The indigenous materials and methods strengthen a sense of identity

and pride among local communities by preserving historical heritage
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