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Abstract

Sustainable building construction is a comprehensive process of design and construction that employees
techniques to minimize adverse environmental impacts and reduce the energy consumption of a building
while contributing of the health and productivity of its occupants. The aim of this research is to
investigate the practiceof sustainability performance during the construction phase in Bahir Dar building
construction projects in order to contribute towards the achievement of sustainability. To address the
basic research questions, questionnaire surveys research methodologies were employed. The researcher
conducted descriptive research using a questionnaire. A total of 54 factors that affect sustainability
performance during construction phasewere identified through a deep review of different literature, and
listed within three thematic factor groups, namely, economic, social and environmental factors. The mean
value was used to rank the factors in the questionnaire survey data, and the Pearson's correlation
coefficient was used to measure the relationship in ranking between respondents who scored for different
factors. The collected data was analyzed using quantitative and qualitative methods of analysis. The result
show that most of the respondents (59.62%) in Bahir Dar building construction industry are aware the
concept of sustainability performance. Findings from the questionnaire survey revealed that consideration
of the client’s satisfaction with 4.04 and choosing the right construction method for resource conservation
with mean value 3.98 are the major sustainability practices that building professionals are aware of and
are being implemented during building projects in the study area. Also results indicated that the most
influential factors areprofessional fees of engineers and consultants, energy cost and use of full equipment
capacity under economic factor; availability of knowledge and skills in the labour force, increased burden
on infrastructure as a result of the use and depletion of natural resources and public awareness under
social factors; and environmental regulations, pollution generation and waste generation are
environmental factors. It is concluded that, lack of awareness about economic and social sustainability
was found due to the traditional definition of environmental sustainability and the upper and indirect
super-vision of consultants to the construction stage. Finally the study recommends education and
training programs for building professionals is needed to improve the implementation of sustainability

practices in the study area.

Keywords: Sustainability; Sustainable construction, Building Construction, Construction Phase,

projects
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CHAPTER ONE
1. INTRODUCTION

1.1 Background of the Study

Construction is a project-based activity that necessitates the efforts of numerous
stakeholders.In the twenty-first century, sustainable construction has gained
widespread acceptance. Since the World Commission on Environment and
Development (WCED) rose from the World Summit on Environment in 1987
(Abolore, 2012), sustainable construction as a concept has emerged. As such,
sustainability in all areas of human endeavors has been gaining increasing popularity
across various sectors, which have been in the process of interpreting and pursuing
sustainability and sustainable construction within their specific contexts (Abolore,
2012; Okoye and Okolie, 2013). Sustainable construction is construction that meets
the needs of the present without compromising the ability of future generations to
meet their own needs (Abolore, 2012). The construction industry has been viewed as
a major contributor to human development and the overall quality of life through the
provision of what is now deem life’s essentials: shelter, water supply and sanitation,

roads and railway networks.

Undoubtedly, the construction industry is one of the largest sectors in the world and
indeed a significant industry. In many aspects, the pace of the economic growth of
any nation can be measured by its development of physical infrastructures, such as
buildings, roads, and bridges. However, the built environment generates over 50% of
all carbon emissions during its creation, use, and maintenance while also using 33%
of landfill trash, 13% of raw materials, and 50% of water (Willetts, Burdon, Glass,
and Frost, 2010). Without exaggerating it, these figures show how sustainability in the
construction sector can contribute to the growth of the built environment and make it
abundantly clear why the sector needs to take the lead in reducing its negative effects
and mitigating negative effects on future generations (Shen, Wu and Wang, 2001;
Presley and Meade, 2010). Given the environmental, social, and economic challenges
facing current and future generations, it is imperative that the industry play an active

and leading role in guiding the development process towards sustainability because it



is considered that the proper development and operation of a construction project can

make a significant contribution to the mission of sustainable development.

Shen, Tam, and Ji, (2010) agreed that sustainability in construction practice refers to
various methods in the process of implementing construction projects that involve
less harm to the environment, increased reuse of waste in the production of
construction materials (prevention of waste production and waste management),

beneficial to the society, and profitable to the company.

Kashyap, Khalfan&Zainul-Abidin (2003) observed that all existing definitions of
‘sustainability in construction” still acknowledged that even if it were attained,
construction operations would continue to have environmental impacts, although at a

reduced rate.

Sustainability is becoming increasingly important in the delivery of projects as
stakeholders require ethicality, eco friendliness, and economic efficiency during a
project's life cycle. It is commonly understood through its three components, often
referred to as the triple bottom line (economic, environmental and social
sustainability)(Nazarko&Chodakowska, 2015). In venture business, the sustainability
of the deliverable and the sustainability of the delivery system are both very vital as
they can have exquisite social and environmental impacts. Sustainable project
management is specifically applicable for infrastructure tasks that purpose enduring
changes in the neighborhood and contain more than one stakeholder with varying
expectations. Assuring that the objectives of a project are met is the responsibility of
project management. The center of attention is on how the project agency implements
sustainability at some point in venture execution and how assignment management is
used for sustainable undertaking management, including the use of manipulation

mechanisms and the alliance contract of the venture partners (Hirpara et al., 2018).

Sustainability in the construction sector has been a key theme globally for close to
two decades now, but in Ethiopia, sustainability issues amongst practicing
professionals were found to be deficient due to problems concerning a cohesive
understanding and awareness of sustainability issues (Kiflom Haile, 2022 and
BezawitTeshome, 2021). This was also stated by Fetene A, Worku H (2013) who

revealed that there is a low level of awareness of the sustainability concept in a



developing nation like Ethiopia because of a lack of understanding, awareness, and
individual commitment to construct sustainably, a lack of political will, and a lack of
byelaws or regulations by the government to enforce sustainability. Therefore, it is
imperative to perceive the crucial bottlenecks in the improvement of sustainable
construction standards in order to develop a suitable strategy for effectively
advertising and imposing its practices. So, the purpose of this research is to examine
the key factors influencing the implementation of sustainable construction

performance in Bahir Dar City.

1.2 Statement of the Problem

Construction industry is a major consumer of non-renewable resources and a massive
producer of waste, and the operation of buildings are responsible for around half of
the total carbon dioxide (CO;) emissions. With growing concerns for the environment
and climate change, there has been a focus on the way new structures are
commissioned and built; particularly in their use of energy and resources. According
to Shen, Wu and Wang (2001), construction activity is commonly considered to have
adverse impacts on the environment, which is the basis of sustainable development
for human being. During construction activities, large quantities of natural resources
are consumed, water is used extensively, much waste is generated, greenhouse gases
are emitted and a wide range of ecosystem is destroyed. Buildings account for CO2
emissions and consume huge amounts of energy across a lifecycle that spans
production, construction, operation and demolition (Lafarge 2015; Olonade, 2015).
Hussin, Rahman and Memon (2013) observed that traditional practices of
construction process and management were found to be unable to control
unprecedented challenges including the carbon emission issue by buildings which
have contributed to the global warming and extreme weather change all over the
world. With recent, unprecedented climate changes from global warming becoming
more adverse worldwide, discussions by the international community for establishing
an appropriate response policy against climate change have become more urgent (Tae
and Shin, 2009).

The factors of sustainable building in various nations around the globe have been the

subject of numerous studies. Numerous studies found that results across the globe



varied widely, depending on the social, economic, and environmental circumstances
in each nation (Reed, R. G. and Wilkinson, S. J., 2005 and Chein, 1. 2002).
Additionally, these studies reviled that barriers that prevent the adoption and spread of
sustainable building construction vary from country to country. Consequently, it is
essential to identify the factors associated with the practice of sustainable building in
order to create an effective approach for successfully encouraging practices.

In developing countries, the construction sector still mostly uses cement, sand coarse
aggregates, hollow concrete blocks and reinforcement bars as the primary building
materials for conventional buildings which are not eco-friendly (Chukwu, D.U. and
Anaele, E.A., 2019). Ethiopia is suffering from a weak and deteriorating ecosystem
because of the escalating population pressure, deteriorating economic situation, and
rapid urbanizations (SimachewBantigegn, 2020). In Ethiopia, buildings in various
types and purposes are constructed at an alarming rate with in adequate resources and
wasteful uses so sustainable construction is in urgent need. Developing such a tool is
highly appreciated due to the diversified and complicated ecological and socio-
economic issues in the building construction sectors (Wubishet J., 2022). It was also
observed that the Ethiopia construction industry is still behind in waste management,
rainwater harvesting and reduction of carbon footprint as compared to the developed
nations (Azagew, S., &Worku, H., 2020).

The literature that is currently available (Abeje 2007; Fetene and Worku 2013;
Solomon, B., 2013; Abebe and Megento (2016); Teferi (2017); and Girma Y, et al.,
2019) is concentrated on topics like environmental pollution, green space planning
techniques, sustainable building facility management, and climate change and green
economy adaptation. However, the findings of earlier research did not completely
address how current sustainable construction practices took into account the
fundamental factors with sustainable building construction. The previously mentioned
study's findings also confirmed the idea that depending on a country's unique
characteristics, such as demography, culture, economy, and location, variables that are
more crucial in one location may be less crucial in another. As a consequence,
recommendations for cities in developed nations might not always be applicable for

cities that are rapidly experiencing urbanization.



Bahir Dar city is one of 40 cities in Ethiopia and ranks seventh in the Ethiopia
population. With this speedy increase in population, there has been an increase in
built space density, housing extension, infrastructure development, and industrial area
restructuring in the city's outer regions (Abeje 2007; Fetene and Worku 2013).
Furthermore, Bahir Dar is experiencing a clear and rapid building explosion, but it is
still unclear how sustainable buildings construction will help resolve these issues.
Hence, this study is intended to contribute to the existing knowledge by analyzing the
major factors affecting the implementation and adoption of sustainable building
comprehensively. The research focuses deeply in determining the factors affecting
sustainability performance during the construction phase in building projects of Bahir

Dar city.

1.3 Objectives of the Study

1.3.1 General objective

The general objective of the study was to investigate the factors affecting
sustainability performance during the construction phase in Bahir Dar building

construction projects in order to contribute towards the achievement of sustainability.

1.3.2 Specific objectives
The study was conducted with the intent of meeting the following specific objectives:

Examine the level of awareness of sustainability practices during construction
phase of building projects in Bahir Dar City by building professionals.

Investigate the level of implementation of sustainability practices during

construction phase of building projects in Bahir Dar City.



To identify factors that has impact on sustainable construction during the
construction phase inBahir Dar City from the consultants and contractors
viewpoint.

Develop measures of improving the implementation of sustainability practices

during construction phase of Bahir Dar City building projects.

1.4 Research Questions

The study is conducted in search of answers for the following basic research

questions:

1. What is the perception of the level of awareness of sustainability practices
during construction phase of building projects among consultants and contractor
in Bahir Dar city?

2. What are the perceptions of the level of implementation of sustainability
practices during construction phase of building projects in the study area?

3. What are the factors affect sustainable building projects in Bahir Dar city from
the consultants and contractors point of view?

4. How sustainable practices could be implemented in construction activity in the

built environment?

1.5 Scope of the Study

The scope of this research was to investigate the factors affecting sustainability
performance during the construction phase in the building projects in the Bahir Dar
city. The study focused on ongoing building construction projects built by local and
foreign construction contractors. This type of construction project was chosen by the
researcher in order to obtain reliable and valid data. Research respondent includes the
consultant and the contractor in building construction projects. An active construction

project in the locality was targeted for the research.



1.6 Significance of the Study

This research will give a general concept about the sustainable construction and tend
to promote the sustainability in the construction phase in the project life cycle until
reach to the sustainable construction in Bahir Dar. For the level of awareness of
sustainability practices, the outcome of this study enabled building professionals and
clients to gain knowledge of this new way of building and be more conscious of
sustainable practices. Investigating the barriers assisted building professionals to
identify the factors that hinder its implementation. Developing measures of improving
sustainability assisted professionals and clients so that when confronted with barriers,
they can use the measures to improve the implementation of sustainability practices in
their building projects for improved building performance, resource efficiency and

environmental conservation.

More importantly the find out about will strive to parent out the distinction between
the preceding developments of constructing and designing in Bahir Dar town towards
the modern ideas of sustainable Buildings which is additionally outlined within the
MDG (Millennium Development Goal) of Ethiopia in the direction of sustainable
development. Therefore, the discovering of learn about should be an evident to the
town planners, coverage makers, and strategist who are in cost of formulating the
development roan map of the city. In addition, the discovering of this learn about will,
gain and create extra cognizance amongst stakeholders of the constructing and
building enterprise which consists of developers, government, contractors, venture
managers and different organization. The findings of this study about will additionally
be used as a reference factor by way of different researchers for in addition lookup on
the equal field. They can additionally use the findings as a secondary supply of

information.

1.7  Limitation of the Study

Data access limitations: this refers to the fact that data gathering through the
questionnaires was controlled by the period of these questionnaires, which may
limit the quality and quantity of the data collected, and the lack of similar local

studies.



Despite its desire to provide an overview of the sustainable performance
associated with building construction projects and how sustainability
construction is practiced in the local construction industry, the study was limited
to a single city. This limits the findings of the study not to necessarily show the
practices at other related companies.

And also, time and budget were additional limitations on the study's being

conducted in more detail.

1.8 Organization of the Research

The study to be organized into five chapters. The first chapter covers the introduction,
statement of the problem, objectives, justification and significance, the scope and the
organization of the thesis. The second chapter deals with the review of related
literature. Accordingly, the theoretical literature review, empirical evidences and
conceptual framework of the study were addressed. The third chapter describes the
research methodologies. In the fourth chapter the collect information is describe and
analyze and interpret. The conclusion and recommendation part are presented in the

fifth chapter. At last, references, appendix and data gathering tools will be annex.



CHAPTER TWO
2. LITERATURE REVIEW

2.1 Introduction

This Chapter presents extant literature in sustainability performance during the
construction phase with specific reference to building construction projects. The
chapter discusses previous research work related to the research problem and
identifies gaps in knowledge that form the basis of the study. Theoretical concepts
associated with the concept of sustainability and sustainable development, sustainable
construction, green construction, principles of sustainable construction, sustainable
construction pillars and benefits of sustainable construction, were presented from the
viewpoint of several researchers. Moreover, an empirical review of the literature from
the perspective of the findings of the research and methods used is presented. Project
life cycle, construction phase definition and factors affecting sustainability
performance during the construction phase in the building projects are also illustrated
and briefly discussed. Finally, the chapter outlines different conceptual frameworks
for sustainable building projects or green constructions while developed by different

researchers.

2.2 Operational Definitions of Key Terms

Sustainable Building: Sustainable buildings are also called green building projects
which are designed, built, renovated, operated or reused in an ecological and resource

efficient manner.

Political Factors: This is factors related to governmental support, promotion,
compensation structures. In terms of affecting the development of sustainable
building, political issues is associated with lack of public involvement, delays in
obtaining certification inefficient decision making process and lack of common

understanding about sustainability.

Socio cultural factors: are social issues and community acceptance or understanding
of and/or resistance towards to new ideas and awareness about the issues sustainable

building construction building.



Economic factors: for this study economic factors are the condition of demand and
supply, inflation, cost factors and market values of sustainable building materials and
technologies.

Financial Factors: are those issues associated with initial investment, cos,
information, and financial and economic benefits regarding green/sustainable

buildings.

Technology and material related factors: are issues related to Capacity, exposures
and experience on sustainable building projects. In addition, the drawbacks associated
with inappropriate design, lack of professional knowledge and skills, lack of
contemporary construction technology, methodologies, extended construction period,

inefficient utilization of local resources.

Environmental related factors: this is about the issue of minimizing polluting
emissions; preventing nuisance from noise and dust by good site, waste minimization
and elimination; preventing pollution incidents and breaches of environmental

requirements; environmental improvement and urban green area development.

2.3 The Nature of Construction Industry

Construction comes from the word "construct,” which means "to build." Building a
sand castle, a fort out of pillows, or a house of cards are all examples of constructing
something. In engineering terms, construction is usually associated with large
structures like houses, railways, and power plants. In terms of
engineering, construction is the activity of putting together different elements, using a
detailed design and plan, to create a structure for a certain location. When you
construct large structures, you need to have a clear plan of how you're going to do
that. You also need to know the specific location. Architects and engineers design and
build the structure with that location in mind (Construction: Definition & Types,
2020).

The construction industry is a project-based industry, with each project having unique
features and the involvement of various parties within the life cycle of each project. It
can be viewed as an organ or a whole system with integral components such as

materials and the complex set of roles and relationships among various teams of
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workers (how the contract is planned, administered, and managed), without which
nothing could be achieved. The fundamental objectives are to deliver construction
projects to the required quality more quickly and improve project performance.
Unfortunately, practice is not that simple, as construction work has become more
complex technically and administratively, and there are several challenging
engineering and management problems that occur on the site (Ballard, 2005).

The construction industry makes significant contributions to the socio-economic
development process of a country. Its importance emanates largely from the direct
and indirect impact it has on all economic activities. It contributes to the national
output and stimulates the growth of other sectors through a complex system of
linkages. It is noted that about one-tenth of the global economy is dedicated to
constructing and operating homes and offices (Erol, Isil & Unal, Umut,, 2015). In
Ethiopian also the construction sector has significant contributions to the economy.
The importance of the sector can be assessed by examining in detail the overall
performance of the sector. The Construction Industry plays a predominant role in
economy, it has high share on gross domestic product (GDP) of any developed and
developing Nation. Tebeje and Teka, 2015 cited in (Tadesse Ayalew et’ al., 2016)
indicated that, In Ethiopia the GDP contribution of the industry has been raised to
5.6% and approaches to the sub Saharan average (6%) during 2002/2003. According
to (National Bank of Ethiopia Annual report , 2015), in 2014/15, Construction
industry contributed more than half (56.1 percent) to industrial sector growth and 8.5
percent to GDP growth. This implies that construction sector is currently the leading
industry due to expansion in construction of roads, railways, dams and buildings.
Beyond its contribution to the nation, the industry was the 6th major contributor of the
continent infrastructure stock during 2002/03 following South Africa, Egypt,
Morocco, Algeria and Nigeria, Tebeje and Teka, 2015 cited in (Tadesse Ayalew et’
al., 2016).

2.4 Building Construction Projects

Building construction is defined as the process of adding structure with walls to real
property or the construction of buildings. Building construction means any physical

activity on the site involved in the erection of a structure, cladding, external finish,
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formwork, fixtures, fitting of service installation, and the unloading of plant,
machinery, materials, or the like. It further discusses that if this buildings are not
designed and constructed by professionals, they might lead to undesirable results such
as structural collapse, cost overruns, and disputes(Global Alliance for Buildings and
Construction, GABC, 2019).

A construction, in simple words, is the process of constructing something by humans
for one purpose or another. It may be a road, a bridge, a dam, a private residence, an
airport, a commercial building, etc. According to Wikipedia, "construction” is a
process that consists of the building or assembling of infrastructure. Construction is
the recruitment and utilization of capital, specialized personnel, materials, and
equipment on a specific site in accordance with drawings, specifications, and contract
documents prepared to serve the purposes of a client.A building construction project,
like any other project, faces different risk throughout the life of the project. According
to Nafisah (2006), this is due to the uniqueness of every project, the uncertainties
introduced by the project stakeholders, statutory or regulatory protocols, and other

intrinsic and extrinsic constraints.
2.5 Sustainability in Construction

To start from the definition of the word "sustainability”,sustainability means meeting
our own needs without compromising the ability of future generations to meet their
own needs.Sustainability concept suggests a positioning between merging future and
present needs and assisting with the different issues that radiate from long term and
short-term management of structures, organizations and resources (kubba, 2010) in
defining sustainable construction, emphasized that it is an infrastructure project or
development that meets the desires of the present without compromising the ability of

future generations to meet their own needs.

Construction in most developing countries relies heavily on traditional methods,
which makes the use of advanced techniques more challenging and stressful. Client
and major stakeholders often abhor innovative methods of construction, which is a
major barrier in the achievement of sustainable construction (Tokbolat et al., 2020;
ALSanad 2015). Though Djokotoet al.2014) reported in their study that the

construction industry has a desire for sustainable construction. The study also stressed
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on the inability of contractors to implement sustainable practices. Asamoah and
Decardi-Nelson (2014) and Pham et al. (2020) opined that the construction industry in
most developing countries is reluctant to exceed the requirements of the client,
making the industry very sophisticated to operate. Most clients will only endorse a
sustainable construction practice if it falls within the conventional construction

procedures.

Opoku et al. (2019b) and Ampadu-Asiamah and Ampadu-Asiamah (2013)
emphasised that construction professionals also lack adequate training on sustainable
construction principles.Djokoto et al. (2014) identified ten key challenges to
sustainable construction namely: low client demand for sustainable construction
practices, inadequate sustainable development strategies, high cost of sustainable
practices, public ignorance of the essence of sustainable practices, lack of support
from the government, lack of cooperation, high risk of investment, lack of appropriate
building regulations, high initial cost of investment and a lack of appropriate tools for

measuring sustainable construction.

The adoption of sustainable construction by the construction industry could reduce the
environmental impact of a built asset throughout its whole lifecycle and lead to the
attainment of sustainable national development (Hossain et al., 2020; Opoku and
Ahmed, 2014). Extant studies indicate that the built environment significantly affects
the living standards of the people and therefore makes the industry a key determiner

of sustainable national development (Antwi-Afari et al., 2021; Yu et al., 2021).
2.6 The concept of Sustainable Buildings

A sustainable building is defined as a building with minimum negative impacts on the
natural surroundings, materials and resources. This kind of building does not deny
human needs because it considers human existence to be part of nature; rather, it is
constructed in line with the idea that humanity can exist, multiply, build, and prosper
with nature and the earth‘s natural processes without damaging the long term
habitability of the planet (Chang et al., 2019). In order for a building to be considered
as a sustainable building, it must display certain characteristics and probably needs to

be assessed under a rating framework.
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Sustainable buildings reduce the destruction of natural areas, habitats, and
biodiversity, air pollution, water pollution, solid waste and they lower operating,
maintenance, and environmental costs. The use of natural resources is minimized
because renewable energy sources are used instead of non-renewable natural
resources. This kind of building minimizes negative outdoor environmental impacts
such as greenhouse gases, global warming and acid rain as well as maximizing the
quality of the indoor environment and thermal comfort. A sustainable building also
generates better long-term economic value and greater human satisfaction and

productivity (Baumiester et al., 2010).

As the product of construction industry, building is an essential thing for every
people‘s life especially residential building, which can not only provide a shelter for
people to live in, but also recently, is treated as a work place, such as SOHO small
office home office, which means work at home. When it is adapted to sustainable
development of residential buildings, the definition can be translated as design of
sustainable residences has to satisfy the needs of the present without compromising
the ability of future generations to meet their needs of having a good living condition
(Hayles&Holdsworth, 2008).

The definition of sustainable development set in 1987 plays an important role. By
using the adapted definition, the sustainable development of residential building can
be guided to a positive direction. Moreover, the number of residential buildings is
large and special for living, which is the corner stone of people‘s happiness. And the
sustainable residences will definitely push the whole sustainable development forward
and the whole society to a higher and comfortable living condition (Baloi, 2013;
Danatzko, 2012).

There are many terms for and interpretations of what constitutes sustainable building
practice. Rather than providing a definition, the OECD sustainable building project
identifies five objectives for sustainable buildings: resource efficiency; energy
efficiency (including greenhouse gas emissions reduction); pollution prevention
(including indoor air quality and noise abatement); harmonization with environment;
and integrated and systemic approaches (Ogunkah, 2017.;0lanrewaju et al., 2017).
Sustainable construction is in effect a series of sustainable or best practice decisions,

which start well before construction (in the planning and design stages) and continue

14



long after the construction team have left the site: a process that takes in the design,
construction and ongoing maintenance of what is being referred to as a green building
(Hayles&Holdsworth, 2008).

2.7 Sustainable Building Principles

Whether we like it or not, construction has a consequential impact on the
environment. With construction accounting for 45% of total world carbon emissions,
it’s an area that cannot be ignored. To make sure building developments are as
sustainable as possible, environmental factors such as the 7 principles of sustainable
construction must be considered from the very earliest stages of the building
establishment (Andrew Sadler, 2021).
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Figure 2.1:The 7 Principles of Sustainable Design (Andrew Sadler, 2021)

These sustainable movements have become more and more prevalent since the release
of the Climate Change Act (2013), which set a target of 50% reduction in greenhouse

gas emissions in the built environment by 2025.The 7 principles of sustainable
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construction is a method for contributing to a greener built environment while

reducing our overall carbon footprint. The principles cover:

1. Sustainable Design: Early planning and design of a building has a major impact
on reducing energy use and pollution. The earlier you are able to involve
sustainable construction into your design, the more sustainable you are able to
build it. This will ultimately lead to long-term environmentally friendly benefits
within the build; a massive thumbs up from us. There are many sustainable
solutions to choose from which all can save you money, energy and time in the
long run.

2. Durability: The durability of materials used within construction can be seen
through the impressive age of buildings. These buildings are perfect examples for
builders on how to create modern, sustainable buildings. Of course, the
environmental and economic benefit of having a durable building is positive. In
addition, using durable materials and products to develop buildings means they
will not need to be replaced or repaired as frequently, resulting in less
maintenance. Some of the most durable building materials are brick, stone and
concrete.

3. Energy Efficiency: Increasing energy efficiency will help you to reduce your
costs by lowering fuel consumption which, in turn, reduces the emission of CO2.
Ultimately, this enables us to lower our contribution to climate change. Energy
efficiency for construction applies to every part of the building development; from
equipment used right through to the actual appliances within the building. To
make sure your build is as energy efficient as possible, there are a few different
areas that can be considered.

Energy-efficient technology: Improving the energy efficiency of technologies has
the ability to significantly reduce energy consumption and reduce emissions.
Switching to eco-friendly energy technologies will convert your sources into
services, such as lighting, mobility and heat. There are a range of energy-efficient
devices, appliances and other equipment available such as stoves, air conditioners
and refrigerators.

Energy-efficient materials: There are now many varieties of energy-efficient

building materials for developers to choose from. Materials range from insulating
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concrete forms, low-emissivity windows, structural insulated panels and much
more.

4. Waste Reduction:Overall, if buildings in the world were built to be more
adaptable and reusable, there would be a lesser need for demolition and removal.
Demolition has an enormous impact on the amount of waste initiated during each
building’s lifetime. While the government does regulate the use of harmful
materials used, it’s also important for construction businesses to consider the
environmental impact of materials used for their building developments. To help
reduce waste at building site, make sure to use low impact materials that are
sustainability sourced and reused from other projects as well as sustainable
recycling at every stage of the construction process.

5. Indoor Air Quality: Bad air quality — typically caused by indoor pollution

releasing harmful particles can have a negative effect on indoor environments and
the health of residents.
Inadequate construction such as limited ventilation increases indoor pollutant
levels massively as it does not bring in enough outdoor air to dilute these
emissions. Add into the mix high temperatures and humidity levels and you can
find yourself with even more pollutants floating around home.

6. Water Conservation:Water is an increasingly precious resource with pollution
and climate change having a huge effect on freshwater supplies. The construction
industry has acknowledged the need to manage water and much of the industry
has taken measures to begin the sustainable water design throughout the building
development process. There are a few steps which you can take to minimize
excessive water use and help with water conservation:

Implement pressure reducing valves into your building to reduce flow in
toilets, showers and kitchens

Regularly do leak detection tests followed by prompt repairs when needed
Use more durable service pipes to minimize leakage

Install a sub meter to record water use in different areas and uses to help
monitor water consumption

7. Sustainable Building materials: And finally, sustainable materials can be
explained as materials that have no direct impact on the environment and do not

use non-renewable resources. Examples of sustainable buildings materials:
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Timber instead of steel
Concrete reinforced with natural fibers
Geo-textiles made from crops

Straws bales

2.8 Sustainability of buildings: environmental, economic and social pillars

The concept of three pillars of sustainability originated in the 1980s under different
schools of thought, later institutionalized by UN.The three pillars of sustainability are
the environmental pillar, the economic pillar and the social pillar figure. This concept
can be applied to define sustainability of buildings.

Figure 2.2: Three pillars of building sustainability

The three pillars of sustainable development must be taken into account in sustainable
construction practices because sustainable construction and sustainable development
are related (Kibwami&Tutesigensi, 2016). These aspects described by the previous

researchers as follows:

2.8.1 Environmental pillar

Environmental sustainability focuses on the well-being of the environment. This pillar

includes water quality, air quality, and reduction of environmental stressors, such as

18



greenhouse gas emissions. Human health depends greatly on the quality of a person's
environment, inextricably linking human health and the state of the environment.

Therefore, efforts to preserve and restore the environment benefits people, too.

The environment also provides natural resources necessary to foster economic
sustainability. Companies rely on the extraction of natural resources to be
economically sustainable.** Efforts to extract resources at levels that are sustainable
for the environment will also provide economic sustainability through the continued

availability of resources (Vandyck, Toon, et al. 2018).

It focuses on methods for design, building, operating/maintaining, and deconstruction
that reduce negative environmental effects such air emissions, waste discharges, water
resource use, land use, and others(Edum-Fotwe& Price, 2009; Ekundayo, Perera,
Udeaja, & Zhou, 2011; Parkin et al., 2003).

2.8.2 Social pillar

Social sustainability includes environmental justice, human health, resource security,
and education, among other important social elements of society. Under the three
pillars concept, efforts to promote social sustainability should also aim to foster

economic and environmental benefits, too.

For businesses, efforts to generate social sustainability could include focusing
company efforts on employee retention instead of economic priorities. For example,
investments in the well-being of employees are likely to generate economic benefits

for the company by increasing employee motivation.

Efforts to increase social sustainability can also benefit the environment. For example,
people's diet choices can have a substantial impact on both human health and the
health of the environment; therefore advocacy for healthier eating can benefit the

environment, too (Mejia, Natalia Vega, et al., 2018).

2.8.3 Economic Pillars

Economic sustainability includes job creation, profitability, and proper accounting of

ecosystem services for optimal cost-benefit analyses.” When it comes to the job
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market, research shows high rates of employment benefit both the economy and the
people's social well-being through the resource security employment provides. In this
way, the economic drivers requiring companies to need employees and for people to

need jobs can also foster social sustainability if employment offers people security.

However, today's gig economy places social and economic sustainability at odds with
one another. The gig economy causes many people to contribute to the economic
sustainability of companies without receiving the social safety nets typically provided

by employment in return.

Efforts to be more environmentally sustainable can also benefit the economic
sustainability of an organization. For example, recycling valuable materials, such as
electronic waste and textile waste, can lower operating costs and reduce the intensity

of resource extraction required to sustain businesses (Malik, Radoslaw, et al..2021).

In order to accomplish construction projects, sustainable construction practices must
balance economic, social, and environmental performance (Edum-Fotwe& Price,
2009; Ekundayo, Perera, Udeaja, & Zhou, 2011; Parkin et al., 2003).

2.9 Advantages of Sustainable Building Construction

Sustainable construction has loads of benefits in every phase of a construction project.
Some of the remarkable benefits include: Increased productivity, thanks to a friendly
environment. Improved health, thanks to safer construction materials. Effective noise

protection (Azis,Memon, Rahman, Nagapan, &Latif, 2012; Suliman&Omran, 2009).

The use of sustainable construction has been shown to have some advantages, such as
shorter construction times, lower overall construction costs, improved quality,
increased durability, better architectural appearance, improved occupational health
and safety, material conservation, reduced waste on construction sites, lower
environmental emissions, and decreased energy and water use.Anumber of
environmental, social, and economic benefits to be obtained from building more
sustainability: (Chen, Okudan, & Riley, 2010; Jaillon& Poon, 2008; Yu & Kim,
2011).
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Optimize Site Potential: The location, orientation and landscaping of a building
all affect the local ecosystem. Site design must integrate with sustainable design
to achieve a successful project.

Optimize Energy Usage: Creating net zero energy buildings is one way to
significantly reduce our dependence on fossil fuel-derived energy.

Protect and Conserve Water: Sustainable builds should use water efficiently
and recycle water for on-site use, when feasible.

Enhance Indoor Environmental Quality (IEQ):The way a building is designed
has a significant impact on occupant health, comfort and productivity. A
sustainable build maximizes daylighting, has appropriate air quality, optimizes
acoustic performance and avoids the use of high-VOC emission materials.

Optimize Building Space and Material Use — As long as the global population
continues to grow, so will the demand for natural resources. A green build is
designed and operated to use and recycle materials in the most sustainable way

across its entire life-cycle.

Optimize Operational and Maintenance Practices — Green designers will
specify materials and systems that reduce maintenance requirements require less
water and less energy. This should in turn be cost-effective by reducing life-cycle

costs.

Additionally, the International Institute for Sustainable Development (2012)
discovered a variety of advantages after three years of research, including:

1. Improving access to health and education.

2. Strengthening food security.

3. Building community cohesion and institutions through participation.
4. Improving the status of marginalized groups.

5. Developing technical competencies locally.
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2.10 Project Life-cycle

The project management lifecycle is a step-by-step framework of best practices used
to shepherd a project from its beginning to its end. It provides project managers a
structured way to create, execute, and finish a project. This project management
process generally includes four phases: initiating, planning, executing, and closing.
Some may also include a fifth “monitoring and controlling” phase between the
executing and closing stages. By following each step, a project team increases the

chance of achieving its goals(Hao, 2005).

The project management lifecycle provides projects with structure and tools to ensure
they have the best chance of being successful. As a project manager, it’s a process
you’ll want to know well.In addition, Ritz (1994) developed a life cycle for building
projects that included the conceptual stage, project definition, execution, operation,
and demolition. The project life cycle, according to Kibert (1994), is a process of
planning, building, design, use, maintenance, and destruction. But L. Shen and Tam
(2002) and L. Shen, Wu, Chan, and Hao (2005) divided the project life cycle process

into conception, design, construction, operation, and demolition.

In general, there are six phases to any construction project. Some of these phases are

longer than others, but follow this six-step process to set your project up for success.
1. Initiation

The first part of any project, including a construction project, is the initiation phase.
This is also sometimes referred to as the conception phase. During this phase, your
team will work with the client to identify their needs and how your team will meet

them.

Depending on the scope of the project you may also want to run a feasibility study or
do full businesses map to analyze whether or not this project is doable. Even without a
formalized business case, make sure you incorporate design sketches into your project

plan to ensure you and your clients are on the same page.
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2. Construction

Once you have finalized the details with your client and signed your contract, it’s time
to dive into pre-construction. This is when you start assembling your team including

general contractors and field testing your construction plans if necessary.

The pre-construction phase is critical to a successful construction project if you dive
straight into the execution phase, you could miss important details that could lead to
project failure. Instead, take some time to clarify:

When you should check in with your clients: Which project milestonesdo they

want to be involved in?

What your communication plan is: Where and how will you shear project updates

statuswith your client?

Where your project information will live: What is your team’s central source of
truth for all of your project information? How will you ensure all of your project

team members are using the correct information, especially across project life?

What your risk management plan is: What project riskshave you identified, and

what’s your plan for proactively mitigating them?

What your project road map will look like: What dependenciesdoes your team

need to look out for, and how can they visualize those dependencies?

What your project budget is: How will you track your project budget? Which cost

control best practices will you put into place to ensure you don’t go over budget?

What you’re working towards: What is your end goal? Where can your team find
yourwork break down structure listing all of your project deliverables and sub

deliverables?

Make sure you’re keeping track of all of this information in a tool everyone can
access. Project management tools make it easy to share information with team
members and stakeholders and to visually track project progress. Use a grant chartto
bring your roadmap to life, see progress in real-time, get notified if any project plans

shift, and stay up-to-date on any project milestones (Baloi, D. (2003).
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3. Project execution

Now that you’ve planned your project to perfection, it’s time to put it into practice.
The project execution phase is exactly what it sounds like this is when your project

team and general contractors are building your project!

One of the most important things to carry through into the project execution phase is
communication. Poor communication is one of the most common reasons for project
failure, especially in the construction industry. Think about all of the stakeholders
involved in a construction project. Without a clear way to keep everyone in the loop,
especially as people roll onto and off of the project, you’ll never be able to finish the
project on time and on budget.

Good communication starts with a clear communication plan, but it doesn’t stop there.
Make sure you have a way for team members to access important project information
including the lessons you learned during previous phases. Documenting your client
conversations, your team updates, and your project progress reports in one place
makes it easy to avoid making the same mistakes you’ve already made. That way,

you’re more likely to hit your deliverables on time and on budget.
4. Commissioning

Once the final product is built, you move on to the commissioning phase. There are
three steps to the commissioning phase: Do a final walkthrough, Present the finished

building to your client and Train the client on any systems before you leave.
5. Occupancy and warranty

During the occupancy and warranty period, the client actually moves into the
building. You will no longer be on site, but you may still be responsible for the
construction project depending on your contract and your local or federal warranty

policies.

There are two types of warranties depending on your situation: contractual warranty
and implied warranty. Work with your internal legal department to figure out which

warranty you have and how long the warranty period lasts.
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6. Project closure

Once the warranty period is over, the project is closed. You’ve fulfilled your
obligation to the client, but you’re not quite done yet. In order to ensure your team got
the most out of the project, hold a project post mortem meeting to review what went
right and what could be improved.

2.11 Construction Phase

The construction phase, according to Weaver, Pope, Morrison-Saunders, and Lochner
(2008), is where the project design plans are turned into reality. This procedure calls
for the use of a variety of resources, such as personnel, capital, resources, material and
financial. Subcontractors, material suppliers, designers, and consultants are among the
several entities that are involved in this phase. As a result, management faces
obstacles in coordinating the efforts of all project stakeholders in order to achieve
shared objectives. Pre-construction and construction execution are frequently included

in the construction phase description (Teklay, T. 2021).

The construction stage is to transfer the project design plans into reality. This process
involves utilizing various types of resources including human resources, equipment,
materials, and financial resources. Many organizations are involved in this stage,
including subcontractors, material suppliers, designers, consultants, thus management
is presented with challenges of coordinating various project stakeholders to work
towards common goals. The construction stage is often described as including pre-
construction and construction execution. During the pre-construction period, various
subcontractors are recruited, construction materials and equipment are procured, and
construction methods are planned in detail. During the construction execution period,
various physical activities are undertaken according to design specifications, which
involve utilization of all types of resources including labor, construction equipment
and materials. Activities during the construction stage have close association with
environmental impacts such as waste generation and pollution(Reed, R. G. and
Wilkinson, S. J. 2005).

The construction phase is the physical process of building and all other associated

activities such as landscaping, refurbishing, site clearance, and demolition.
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The contractor typically performs the construction work. However, it is not
uncommon for a contractor to split the project into smaller phases to achieve the
milestones. In this case, the contractor tenders the individual stages to subcontractors

and suppliers.

The construction phase is the industry's backbone, but contracts have to be awarded
through a competitive bidding process before construction. Due to the bidding
process's competitive nature, mastering these bids is crucial for bringing business to

your company.

2.12  Factors affecting project sustainability performance

Factors affecting the sustainability performance of a construction project are different

at various stages across project life cycle. Life cycle is widely adopted both in social
and natural sciences, which is often used to represent maturational and generational
processes driven by mechanisms of reproduction in natural population. In
construction business, the Royal Institute of British Architects defined the standard
processes to operate construction projects, which include pre-design, design,
preparing to building, construction, and post construction. In another typical
description, the life cycle process of a construction project includes conception and
feasibility studies, engineering and design, procurement, construction, start-up and
implementation, and operation or utilization. Ritz‘s study suggests the life cycle of
construction projects, including conceptual phase, through project definition,
execution, operation, and finally demolition (SHEN, L. Y.; TAM, W. Y. V,2002).

According to “environmental code of practice for buildings and their services”
published by the Building Services Research and Information Association, the life
cycle of a construction project is divided into predesign, design, preparing to build,
construction, occupation, refurbishment, and demolition. Kibert’s study described a
construction project life cycle as a process of planning, development, design, use,
maintenance, and deconstruction. Shen et al’s study separated the process of a project
life cycle into inception, design, construction, operation and demolition. Based on the
review of these previous studies, 5 major processes are applied to compose a project

life cycle, namely, inception, design, construction, operation and demolition. These
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S5processes are examined for developing the project sustainability performance
checklist in this study (HEN, L. Y. 2002)

Sustainable development represents the sustainability of economic development,
social development, and environmental development. In line with this conception,
factors affecting sustainability performance of a construction project can be examined
in 3 main categories: economic sustainability factors social sustainability factors, and

environmental sustainability factors.

2.13  Factors Affecting Sustainability Performance during the Construction
Phase in the Building Projects

Different factors in building projects might have an impact on sustainability
performance during the construction period. As previously indicated, sustainable
development or building exemplifies the continuity of economic growth, social,
environmental development and development. As a result, the three primary
categories of economic, social, and environmental sustainability aspects can be used
to investigate the elements influencing sustainability performance during the

construction phase.

Several previous studies and researches had discussed the factors that affecting the
sustainability performance during the construction phase in the building projects.
Twenty seven previous studies were incorporated in this study to compile a

comprehensive list of factors.

Table 2.1 List of selected factors affecting the sustainability performance during the

construction stage in the building projects

Identified Factor From Reference
No. . .
Literature Review
Economic Sustainability Factors
1 | Energy cost (Shen et al., 2007); (O*Connor et al., 2016)
) Material costs (Blismas& Wakefield, 2009); (Chen et al.,
2010); (Shen et al., 2007); (Chang et al., 2017)
3 Land cost (Ugwu&Haupt, 2007); (Chang et al.,
2017)

4 | Labor cost (Blismas& Wakefield, 2009); (Chen et
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al.,2010); (Chang et al., 2017); (Shen et al.,

2007)

5 | Professional fees (Shen et al., 2007); (Chang et al., 2017)

6 | Equipment cost (Shen et al., 2007)

7 | Equipment purchase cost (Shen et al., 2007)

8 | Installation cost (Shen et al., 2007)

9 Right-sizing of construction | (O*Connor et al., 2016)
equipment

10 Use of full equipment (O*Connor et al., 2016)
capacity

1 Inspection and maintenance | (O“Connor et al., 2016)
of construction equipment

12 | Site security (Shen et al., 2007)

13 | Durability (Ugwu&Haupt, 2007); (Chen et al., 2010)

14 | Defect and damages (Chen et al., 2010); (Oke et al., 2018)

15 | Lead-times (Chen et al., 2010); (Oke et al., 2018)

Social sustainability Factors

16 | Employment creation such as (Chen et al., 2010); (Hill & Bowen,
using labour intensive | 1997); (Shen et al., 2010)
construction

17 | Labor-intensive Versus (O"Connor et al., 2016)
equipment-intensive approaches

18 | Use of local resources (e.g. (Abidin&Pasquire, 2007); (Bourdeau,
materials and workforce) in | 1999); (Du Plessis, 2007); (James &Matipa,
construction;; Direct | 2004); (O"Connor et al., 2016);; (Shen et
employment al., 2007)

19 Use of local resources (e.g. (Abidin&Pasquire, 2007); (Bourdeau,
materials and workforce) in | 1999); (Du Plessis, 2007); (James &Matipa,
construction;; Indirect | 2004); (O“Connor et al., 2016);; (Shen et
employment al., 2007)

20 | Influence on job market (Chen et al., 2010)

21 | Labor availability (Chen et al., 2010)

22 | Knowledge and skills (Kamar& Hamid, 2011)

23 | Promotion of local employment | (O“Connor et al., 2016);; (Du Plessis,
and skills development;; | 2007); (Edum-Fotwe& Price, 2009);(Hill &
Developing capacity and skills Bowen, 1997); (Nelms et al., 2007)

24 | Construction  safety;;  Public | (Shen et al., 2007);; (Chen et al., 2010);
safety;; Indoor air quality;; | (O*Connor et al, 2016);; (Bourdeau,

Health and safety at work place

1999);(Edum-Fotwe& Price, 2009); (Hill &
Bowen, 1997); (Reyes et al., 2014); (Chang
et al., 2017)
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25 | Working conditions (Song et al., 2005)
26 | Physical space (Chen et al., 2010)
27 | Aesthetic options (Tam & Le, 2007); (Chen et al., 2010)

28 Participation and control (Nelms et al., 2007)

29 | Project control guidelines (Kamar& Hamid, 2011)

30 | Public awareness (Kamar& Hamid, 2011)

31 Improvement of infrastructure (Shen et al., 2007)

32 | Infrastructure burden (Shen et al., 2007)

Environmental Sustainability Factors

33 | Integrated environmental  and | (Song et al., 2005); (Soetanto et al.,
economic program 2004)

34 | Communication of environmental | (Shen et al., 2007)
management information

35 | Environmental management | (Shen et al., 2007); (Chang et al., 2017)
technology;; Environmental
management

36 | Environmental regulations;; Obey | (Shen et al., 2007); (Chang et al., 2017)
laws and regulations

37 | Inclusion of environmental aspects | (Bourdeau, 1999); (Hill & Bowen,
in decisions during construction (e.g. | 1997); (O“Connor et al., 2016); (Chang
buying greener materials) et al., 2017)

38 Organizational policy (Aigbavboa et al., 2017); (Shen et al.,

2007)
39 | Ecology  preservation;;  Ozone | (Soetanto et al., 2004);; (Shen et al.,
protection;; Environmentally | 2007);; (O"Connor et al., 2016)
friendly dust and erosion control
40 | Sustainable temporary facilities (O"Connor et al., 2016)
41 | Sustainable material substitutions (O"Connor et al., 2016)
42 | Recyclable/renewable contents;; (Chen et al., 2010);;(Song et al.,
Recyclable/renewable element 2005); (O"Connor et al., 2016)
43 Recycling of products (Bakhtiar et al.,, 2008); (Bourdeau,
1999); (Chen et al., 2010); (Hill &
Bowen, 1997); (James &Matipa, 2004);
(Kibert, 2016); (Nelms et al., 2007)

44 | Reuse of products (Bourdeau, 1999); (Chen et al., 2010);
(Hilll & Bowen, 1997); (James
&Matipa, 2004); (Kibert, 2016);
(Nelms et al., 2007); (Shen et al., 2007);
(O"Connor et al., 2016)

45 | Management of surplus materials (O*Connor et al., 2016)

46 | Waste generation (Jaillon& Poon, 2008); (Chen et al,
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2010); (Shen et al., 2007)

47 | Waste disposal (Soetanto et al., 2004); (Chen et al.,
2010)
48 | Waste management (O*Connor et al., 2016); (Taylor,

2008); (Chang et al., 2017)

49 | Water consumption;; Energy | (Chen et al., 2010);;(Jaillon& Poon,
consumption  in  construction;; | 2008);;(Bourdeau, 1999);(Hill &
Material consumption;; Reduce the | Bowen, 1997);(Kibert, 2016); (Trufil&
use of resources such as energy, | Hunter, 2006);(Shen et al., 2007);
water and materials, during in | (O*Connor et al., 2016); (Chang et al.,

construction 2017)
50 | Site attributes (Song et al., 2005)
51 Pollution generation (Chen et al., 2010); (Shen et al., 2007);

(O*Connor et al., 2016); (Taylor,
2008); (Chang et al., 2017)

52 | Natural habitat destruction (Ugwu&Haupt, 2007); (Shen et al.,
2007)

53 | Comfort disturbance (Ugwu&Haupt, 2007); (Shen et al.,
2007)

54 | Health and safety risks (Ugwu&Haupt, 2007); (Shen et al.,
2007)

2.14 Empirical Studies on Factors Affecting Sustainability Performance

By virtue of its size, construction is one of the largest users of energy, material
resources, and water, and it is a formidable polluter. In response to these impacts,

there is growing consensus among organizations committed to environment.

Performance targets that appropriate strategies and actions are needed to make
building activities more sustainable (GABC, 2020). With respect to such significant
influence of the building industry, the sustainable building approach has a high
potential to make a valuable contribution to sustainable development. While current
sustainability initiatives, strategies and processes focus on wider global aspirations
and strategic objectives, they are noticeably weak in addressing micro-level (project

specific level) integrated decision-making (Ugwu, O. et al.2006).

Hankinson and Breytenbach (2012) contend that the industry is hampered by a lack

of technical expertise to actually develop and implement green practices. Hankinson
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&Breytenbach report that professionals within the built environment are not yet fully
trained in green construction principles and thus lack education and experience to

properly carry out such practices.

A study conducted by Jacobs (2011) also identifies lack of knowledge about green
practices, lack of knowledge about the effects of non-green practices on the
environment, lack of training and education as the main barriers to the
implementation of green building. This is further reiterated by Hakkinen and Belloni
(2011) that green building practices can be hindered by ignorance or a lack of

common understanding about sustainability.

Weber, C. (2005) argue that not only are professionals supposed to be
knowledgeable, professionals need to form an integrated team from conception to
inception comprising of the developer / owner, project manager, contractor, architect,
services engineer, structural engineer, civil engineer, environmental engineer,

landscape consultant, cost planner, and building surveyor.

Darko, A.et al., (2017) contend that motivational factors and grounds of expectations
derived during the forethought process will influence stakeholders in the construction
industry to commit and decide to venture into new practice such as green

construction.

Therefore, understanding of what can initiate the commitment of first-time
developers or to maintain the interest of experience developers for green construction
can generate further recommendations to create a viable environment to induce wider

acceptance on the practice.

The lack of attention to the costs associated with green construction seems to be a
global phenomenon. Choi (2009) states that one of the major barriers is the need for
reliable cost information for green features, without this information, it is difficult for
the market to justify the occasionally higher up-front costs for a green development
project. Reed, R. G. and Wilkinson, S. J. (2005) reveal that there is still little

published data about actual cost premiums for green buildings.

While there has been a plethora of research seeking to determine the direct or

tangible costs of green building, the indirect or intangible costs remain unexplored in
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construction. Love (2002) argues that this is because it is difficult, if not impossible
to quantify such costs in purely monetary terms. As a result, Chein, 1. (2002)
emphasizes the need to look at the indirect costs as well when determining the total

costs of green construction.

2.15 Conceptual frame work

Conceptual framework is a hypothesized model identifying the concepts under the
study and their relationships. Conceptual frame work is to show conceptual
distinctions, processes or thoughts and organize the ideas in the study. Strong
conceptual frameworks should capture the concepts in the study in a way that is real
and easy to remember and apply (Tobin, J., Brainard, W. (1998). Conceptual frame
work is to show conceptual distinctions, processes or thoughts and organize the ideas

in the study.

As described on the predefining sections, the dependent variable in this study is
Sustainable building projects or green constructions while the independent variables
are those challenges affecting the adoption and implementation of sustainable
buildings. And as described in the literature these can be divided into four distinct
categories, namely political and social factors, economic and financial, technological
and material, and environmental related factors. Accordingly, the Conceptual
framework of the study adopted from literatures and modified by the researcher is

illustrated on figure 2.3 as follows.

Social
Factors

sssss

nvironmen

Technologic
al Factors

Figure 2.3Conceptual Framework of the study
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2.16 Gap ldentification

As it studied in one-of-a-kind international locations building initiatives global have
been experiencing big fee and time overruns, with sustainable development
constructing assignment recognized as a foremost motive for venture delays and
value overruns. In order to grow the building sector in Ethiopia, enhancing of
sustainable building constructing challenge has an extensive function due to the
reality that the development enterprise entails an employment of big range of
personnel to elevate out the work. In line with this all the associated stakeholders of
the development enterprise such as the authorities need to take their components in
the improvement of sustainable development constructing project. It is regarded that
most of the contract sorts of the building initiatives in Ethiopia are constant charge
types; as a result, Contractors especially face serious issues due to decrease
sustainable building constructing mission in their projects. The contractors ought to
learn about and pick out inner and exterior elements influencing the sustainable
development constructing mission to limit the have an effect on the overall
performance of their projects. Furthermore, it is very indispensable to become aware
of possibilities that allow the sustainable building constructing venture to be

improved.

As it is certain by means of a number of research most of the sustainable
development constructing task influencing elements are associated to contractors*
incapability to grant of materials, deployment of machineries, and challenge of

equipped personnel, economic balance and normal venture management.

Different preceding research point out that problem associated to the duties of
Consultants and Clients are amongst the foremost elements affecting sustainable
building constructing project. Factors associated to incompleteness of design, lack of
fantastic supervision, technical competency of Engineers and uncertain specification
are the essential gaps forwarded with the aid of many research as a primary hole of
consultant‘s attributes for decrease sustainable building constructing in the
development projects. On the different hand, employers ‘interference, version orders
and delayed issuance of repayments are the most important elements associated to
Clients that influences the sustainable building constructing in the building projects.

Effect of terrible weather, rain, wind, high/low temperature and unexpected
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stipulations (Eg. floor condition) are amongst the integral motives for decrease
sustainable building constructing project.

Like different countries, the building sector in Ethiopia has a good-sized function in
the improvement of different industries. Accordingly, the enhancement of the boom
of the development enterprise contributes for the boom of many different sectors.
Improvement of building labor productiveness is consequently critical. A
fundamental interest needs to be given by means of the building authorities in
Ethiopia to enhance the productiveness of labor in the development projects. In order
to enhance the building productiveness figuring out the influencing elements is very
vital. After productiveness elements are identified, all the associated stakeholders can
take respective movements to mitigate these issues. Hence, this finds out about
pursuits to discover the necessary elements influencing labor productiveness in

constructing development projects.
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CHAPTER THREE
3. RESEARCH METHODOLOGY

3.1 Introduction

This chapter describes all the procedures that were undertaken to achieve the
objectives set for this study. In designing the research method, types of research,
research strategy, research approach, data collection technique, method of data
analysis, reliability and validity, and ethical considerations were taken into account.
The research method and materials used are discussed in this chapter. In general this
chapter provides a general description of the research strategy adopted for this thesis,
as well as justification of the methodology. The very rationale behind the choice of a
particular method or way of carrying out the research is for the process to be
scientific, rigorous, systematic, and as much as possible free from biases (Fricker,
2012).

3.2 Study Area

The study area for this research is Bahir Dar City, which is the capital of the Amhara
Region. Bahir Dar is also located from the capital city of Ethiopia, Addis Ababa at
about 565 km. It has a latitude and longitude of 11°36'N 37°23'E with an elevation of
1,800 m above sea level. Currently, the City covers a total area of 256.4km2. Bahir
Dar is one of the leading tourist destinations in Ethiopia, due to the nearby Lake Tana

and Blue Nile River.

Bahir Dar city is one of the densest areas in Ethiopia.The construction industry in this
town has grown significantly, and the participation of construction companies in
construction projects has increased from time to time, and creating job
opportunities.However; Bahir Dar has been subject to many external and internal
political, economic and social pressures that led to poor socioeconomic conditions for

its population
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Figure 3.1: Description of the study area (Bahir Dar, Ethiopia)

3.3 Research Design

In order to investigate factors affecting sustainability performance during the
construction phase in construction projects: a case of building construction projects,
Bahir Dar, the study used a descriptive type of research design. Descriptive research
is a type of research that describes a population, situation, or phenomenon that is
being studied. It focuses on answering the how, what, when, and where questions of a
research problem rather than the why. In a descriptive research design, the researcher
does not control or manipulate the variables but rather only observes and measures
them. Accordingly, the descriptive design is believed to be ideal for this study, as the
main objective of the study is to investigate factors affecting sustainability
performance during the construction phase in construction projects. Factors affecting
sustainability performance on building construction projects in Bahir Dar are the
study's independent variables, over which the researcher has no control and must
instead observe and measure their opinions directly or indirectly through a mediator

variable to the study's direct variable (Blong, 2020).

In order to find answers to the research questions and achieve the objectives of the
study, the researcher used both quantitative and qualitative methods of research. Some
of the data were collected in descriptive form, while some were collected in numeric
form to get the necessary data. This study was qualitative because it investigates the
factors affecting sustainability performance during the construction phase in building
construction projects, whereas quantitative approaches was used to provide
"snapshots" and address questions such as "what," "how much," and "how many?
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Identifying the likelihood of key factors in building construction projects that could
stand in front of construction processesand identifying common factors affecting
sustainability performance based on stakeholder perceptions in Bahir Dar building
construction projects. Mixed-method research seems to be appropriate and is helpful
in gaining a better understanding through an in-depth study of the new phenomenon
based on its qualitative and quantitative aspects.

Questionnaires were utilized on construction sites to gather information from relevant
stakeholders. Since questionnaire is considered as the most commonly used method
for data collection. Moreover, the questionnaire is an easy and fast method for
collection the data.On construction sites, data were collected from relevant
stakeholders (consultants and contractors) in order to assess different stakeholders'
perspectives on the factors affecting sustainability performance during the
construction phase in construction projects. The fundamental justification for using
the questionnaire-based research approach is that it is seen as effective in sorting out
the affecting factors among important stakeholders. It may be feasible to receive clues
on how to prevent the problem if the distribution of the problem has been assessed

and the main variables recognized (Morris M., 2006).

3.4 Target Population of the Study

The term "target population” refers to the entire group of individuals or objects from
which the study seeks to generalize its findings (Cooper, D. R., & Schindler, P. S.,
2006). The geographical scope of the research was limited to the building
construction projects, which are found in Bahir Dar City. The study used key
construction project parties who participated on active building construction projects
in Bahir Dar City, among other stakeholders. It enclosed all stakeholders and key staff
members who are responsible for the management of sustainable building

construction projects. That was only the project consultants and project contractors.

The population of the study comprises key staff members of the stakeholders engaged
in building construction projects (Project Manager, Site Engineer, Office Engineer,
quality Engineer, Architect, and Resident Engineer) with engineering educational

backgrounds. The researcher chooses respondents based on their ability to better
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represent the requirements of the research. This is done to give the researcher the
opportunity to select active and experienced main stakeholders for the study.

3.5 Sample Size Determination

Before any information is collected for getting a sample from a given population, a
sample design should be determined with a definite plan (Kothari, 2004). According
to Bahir Dar City municipality data, building construction projects in Bahir Dar City
from Grade | to V involved fifty two (52) contractors and ten (10) consultants. To
establish the required sample size, (Cochran, 1977) formula was adopted as shown in
equation 3.1.

[3.1]

Where:
n = Sample size from infinite population, which can be calculated from the above

formula.

V = Standard error of sample population equal 0.05 for the confidence level 95% was
used for this study.

S?= Standard error variance of population elements,

S?=P (1 - P); maximum at P = 0.5

N = Known population size or total population (52 contractors and 10 consultants)

For contractors, total number =52..........cccviiiiii i (¢D)

For consultants, total number = 10............ccooiiiii i i, 2

Therefore, from the above result, the sample size for contractors was 34 key staff
membersandfor consultants 9 key staff members which constituted 43 samples that

have been incorporated into these investigations.
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The particular designation of the participants was project/technical managers for each
consultant, and contractor of the projects. This can be as a result of sustainability
performance during the construction phase in the Building Projects, which is often
directed by project or technical managers who are in charge of making a basis for
disposing of information from project main staff with knowledge of sustainability
performance identification and analysis.

3.6 Sampling Techniques

Sampling is an essential statistical concept that helps reduce costly data gathering. It
is hard to collect data from the whole population, and it is a must to use sampling. A
sample refers to a limited number of items taken from a population that is being
studied. Broadly speaking, there are two sample design methods: probability and non-

probability sampling.

Sampling is the process of selecting a sample from the study population to become the
basis for estimating or predicting the prevalence of an unknown piece of information,
situation or outcome regarding the population. A sample is a part of the total
population that represents this population meaning, sampling allows a representative
section of a population to be studied and the results extrapolated back to the
population as a whole. In this study the researcher uses a non-probability sampling
technique. Because non probability sampling provides a range of alternative
techniques to select samples based on your subjective judgment. From non-
probability sampling techniques the researcher was used purposive sampling
technique to select the best participants. Purposeful or judgmental sampling is a
technique in which certain situations, persons, or events are purposefully selected to
provide vital information that cannot be obtained through other means Creswell, J. W.
(2009). Purposive sampling was chosen for the distribution of questionnaire to
selected and well-informed stakeholders for the purpose of the study. Purposive
sampling, according to the researcher, is critical for obtaining relevant and reliable
data.
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3.7 Sources of Data

Primary and secondary sources were used to address the research objectives. The
source of primary data was questionnaires. Secondary data sources were collected
from publications, including articles, journals, and various materials that have
relevance to this study. Both were applied to investigate sustainability performance in
these construction projects.

3.8 Data Collection Instruments

The approach to data collection should be based primarily on the nature of the
investigation and on the type of data and information that are required. The objective
of the study was to investigate the factors that affect sustainability performance during
construction phase on building construction projects in Bahir Dar. This could be met
by employing questionnaire method of data collection(Morris M., 2006).

The survey method involves collecting information from the target population, which
is selected based on systematic and representative sampling methods by means of a
standardized questionnaire administered identically to all the target respondents in the
sample population (Morris M., 2006). To verify and investigate factors that affect
sustainability performance during construction phase in the construction industry, a
questionnaire has been used as the main tool to collect data. The questionnaire was
constructed based on the literature review and has been developed through experts’
judgment. Then, the questionnaire was validated through expert judgment. The
respondents of the questionnaire were a sample of important players in a construction
project (contractors and consultants) in Bahir Dar city, who were involved in the sites
of public buildings constructed in the city and available during the survey from
September, 2022 to march, 2023 GC. The rating method is based on a five-degree
Likert scale. The reasons for adopting this simple scale are to provide simplicity for
the respondent to answer and to make evaluation of collected data easier to evaluate;
and to investigate the factors that affect sustainability performance during building
construction phase as the objective of this research. The focus of the inquiry was on
key project participants, such as contractors and consultants, who were project
managers, site supervisors, site engineers, and office engineers. In this study,

descriptive statistics (mean, frequency and percentage) were used to analyze the
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quantitative data found from the questionnaire. Statistical package for social sciences
(SPSS), Excel and Origin Pro were used to assist in analyzing the quantitative data.

3.9 Level of Measurement

The level of measurement must be known in order to choose the best method of
analysis. A technique may be used for each sort of measurement. Likert scales were
utilized to collect data for this research work. Ordinal scales are used to rank or rate
data using numbers in ascending or descending. The numerals (1, 2, 3, 4, 5) do not
represent an equal spacing between scales or absolute amounts. They're just numbers
Morris M. (2006).

Table 3.1: Likert’s scale for factors affecting sustainability performance during construction

(Morris M., 2006)

Factors Very low lo Moderate  High Very high
w

1 2 3 4 5

3.10Data Analysis Techniques

In order to be able to select the appropriate method of analysis, the level of
measurement must be understood. In these respects, participants were asked to
indicate the level of importance of influence factors or research variables by ranking
themas 1, 2, 3, 4, and 5 in ascending order. The numbers assigned to the important
ones (1, 2, 3, 4, and 5) do not indicate the interval, but it was to indicate their agreed
level. The data analysis is based on the literature reviewed in relation to the research
objectives and questions. Excel software was used for the data analysis. Before
executing the data analysis, the obtained data were checked for reliability using

Cronbach's alpha coefficient.

The mean score (MS), average mean score (CMS), and Pearson's correlation were
used for the analysis of the data. The mean score comparison technique was
commonly used to analyze and compare levels of quantitative measures (Zaidotal and

Bagheri, 2009). This study also applied this technique. According to Zaidotal and
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Bagheri (2009), mean score values are classified into three ranges. Mean score
comparison basis for five point Likert scale instrument mean score < 3.00 is Low,

mean score between 3.00-4.00 is Moderate and mean score > 4.00 is high.

The mean score (MS) of each potential sustainable performance factor was computed
for analyzing their exposure and effects using the following expression:

MS=——[3.2]

Where: MS = Mean score
f = frequency of response for each score
S =score given to each factor (1 to 5)
N = Total number of responses for each factor

The researcher seeks to compare respondents’ variable ranks. To compare the ranks of
two groups of respondents who scored for distinct variables, Pearson's correlation
coefficient is utilized (i.e., contractors with consultants). Among the measures of
relationship, Karl Pearson's coefficient of correlation is the most frequently used
measure in the case of statistics of variables (Kothari, 2004: 131). Pearson's
correlation coefficient is used as a statistical measure of the strength of a linear

relationship between paired data, as depicted below:

r= [3.3]

Where: r = Pearson Coefficient
n = Number of the pairs of the stock
>xy = sum of products of the paired stocks
2x = sum of the x scores
2y=sum of the y scores
¥x? = sum of the squared x scores

>y? = sum of the squared y scores
The results can be interpreted as follows;
Positive values denote positive linear correlation;
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Negative values denote negative linear correlation;
A value of 0 denotes no linear correlation; and

The closer the value is to 1 or -1, the stronger the linear correlation.

3.11Validity and Reliability Test

Validity and trustworthiness instruments can be used to evaluate the quality of a
discovery. To ensure the quality of the result and make it trustworthy to the scientific
community, the researcher focused on topics such as data validity and dependability,
research process, and research output. Construct validity, internal validity, external
validity, and reliability are four tests that may be used to evaluate the quality of a
study design at different stages of the research process. This section explains how to
evaluate the research design's quality Kitchen ham B. (2002).

Construct validity: This is the process of determining the appropriate measurements
for the topics being examined. Questionnaires critics frequently point out that the
investigator fails to create a suitably operational set of measures and those subjective
measures are utilized to collect data. This difficulty is solved by using various sources
of evidence (data triangulation), establishing a chain of evidence by connecting the
research questions and propositions to the data obtained, and drawing conclusions. To

triangulate, different sources, including literature and questionnaire.

The ethical requirement to authenticate the legitimacy of the procedures involved
necessitates the use of triangulation. This method not only captures the strengths and
weaknesses of each source of information but also serves as a complement to each

source.

Internal Validity: In experiments and quasi-experimental studies, this has been given

increasing attention. Cause-and-effect case studies are the primary focus.

Reliability: The purpose of this test is to see if a subsequent investigator uses the
same tactics as a previous investigator. A reliability test's goal is to decrease the
number of errors and biases in research. The test addresses this by establishing a case
study technique that oversaw the data collection process prior to itKitchenham B.
(2002).
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Generally, in this study, the validity of the questionnaires was evaluated before
looking at the findings. To ascertain whether the study questionnaires could achieve
the goal, the researcher piloted 10 questionnaires with a group of stakeholders and
then looked at the results Fricker, R. (2012).The reliability of the survey was
evaluated using the Cronbach's alpha coefficient. The range of Cronbach's alpha
values is 0 to 1. Higher values denote greater internal consistency, whereas lower
numbers denote less internal consistency. Cronbach's alpha coefficient interpretation
was obtained from the investigation. These standards were: C>0.8, "Excellent,"
C>0.7, "Good," C>0.5, "Satisfactory,” and C0.5, "Poor’ (Creswell, J. W. (2009).

3.12Ethical Consideration

Research is a collaborative practice between researchers and participants and it
conducted with trust and fairness between the parties. Throughout the process of
conducting this study, ethical considerations took into account. The researcher firmly
followed to the ethical principles so that the work of others never be included as own
work and provided appropriate tribute through citation. Participants asked their

voluntariness to answer questions that offered to them prior to data collection.

All participants informed who the researcher of the study was, the purpose, objective,
and procedure of the research, what the study was all about in general. The reason
why participants selected in this study also explained. It was clarified that their
response to the offered questions was only for the purpose of academic research and
would never be disclosed to anyone at all times so that there was not any harm that

might happened to them and to their organization.

3.13Methodology Flow Chart

Figure 3.1 demonstrates the research steps followed in this study. Problem
identification, literature review, data collection and analysis, as well as a result and
conclusion stage, make up the structure of this study. After determining the problem
through an initial literature research, a questionnaire and interview survey were
created, and the data were then gathered using the established questionnaire and
interview. Then by using collected data, analysis and discussions were done in order

to draw conclusions and forward recommendations based on the findings of the study.

44



Zonsultants=9

Contractors=3<

PROBLEM IDENTIFICATION

R easarch Cestinnz

Research Demign and

Chuantitative Data

Statically checking of
the data

Figure 3.2: Methodology flow chart
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CHAPTER FOUR
4. RESULTS, ANALYSIS AND DISCUSSIONS

4.1 Introduction

The analysis and interpretation of acquired data is the subject of this chapter. Data
was gathered from chosen samples of building construction projects in Bahir Dar
City, as mentioned in the methodology section of the study. The information was
gathered through the use of questionnaire with the parties involved. The information
is presented with the help of proper data visualization tools (tables, graphs and
photos). The main goal of this study is to investigate the factors that affect
sustainability performance during construction phase of building construction projects

by taking Bahir Dar building construction projects.

4.2 Result and Discussion of General Information of Respondents

This part is primarily concerned with presenting the study's findings derived from the
data gathered through questionnaires. To be clear, the results were presented in
accordance with and in addressing the fundamental research questions. It is preferable
to examine the questionnaires’ ability to meet the goal and aim before analyzing the
final outcome. To assess the achievement, the researcher piloted ten (10)
questionnaires to a group of stakeholders and examined the results to see if the study
questionnaires could meet the goal. The responses indicated that the developed

questionnaires were capable of achieving the intended purpose.

4.2.1 Rate of response

For the actual survey the responders were divided into two categories: consultant and
contractor. In reference to section 3.6 sampling techniques, the researcher circulated
questionnaires to selected experts who are willing to respond and who are held
accountable for delivering honest information. A total of 43 key staff members have
been incorporated into these investigations. According to the research stated intent in
chapter three, a total of 43 questionnaires were distributed to targeted respondents. All
of 43 targeted respondents returned the questionnaires duly completed. Table 4.1

illustrates the average questionnaires response rate.
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Table 4.1: Questionnaires return rate

Response
Number of Number of

Percent (%) 0
Stakeholder questionnaires questionnaires Rate (%)

distributed returned
Consultant 9 9 20.93 100
Contractor 34 34 79.07 100
Total 43 43 100.0 100

Total valid response rate was 100%, which strengthens the researchers' trust in the
respondents’ views. According to (Sekaran, 2001), a response rate of 30% is
acceptable for most studies. Therefore, as the response rate of this study is more than
what is referred as adequate by (Sekaran, 2001) the response rate was considered

adequate for the study.
4.2.2 Respondents’ work experience

The questionnaire survey was completed by experienced experts. As illustrated and
summarized in Table 4.2 below, 32.56 % of the 43 valid responses have less than 4
years of experience, 51.16 % have 5-10 years of experience and16.28 % have 11-13

years of experience.

Table 4.2: Experience of respondents’

Years interval Frequency Percentage
Less than 4 years 14 32.56
5- 10 years 22 51.16
11- 13 years 7 16.28
Total 43 100

4.2.3 Educational qualification of the respondents’

The educational background of respondents is illustrated in Table 4.3. As per Table
4.3 and Figure 4.1, Diploma, B.Sc., and M.Sc. degree holders account for 12%, 67%,

and 21%; respectively.
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Table 4.3: Educational background of respondents’

Education back ground Number Percentage
Diploma 5 11.63

First Degree 29 67.44
Master’s degree 9 20.93
Total 43 100.00

m Diploma
M First Degree

W Master’'s degree

Figure 4.1: Respondents’ education background

4.2.4 Respondents’ position on projects

There were 43 genuine responses from contractors and, consultants organizations.
According to Figure 4.2, the respondent employment positions are Architects (13%),
Site engineer (26%), Project manager (27%), Office engineer (25%) and 9.0% of the

respondents are other position.

M Architects

m Site Engineer

 Other position
Project Manager

m Office Engineer's

Figure 4.2: Respondents’ position on projects
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4.3 Awareness on the Concept of Sustainability Performance Practices during
Construction Phase of Building Projects

The first specific objective of the study, as stated in chapter one of this document, is
examine the level of awareness of sustainability practices during construction phase
of building projects by building professionals. Respondents were asked to indicate
their level of awareness on sustainability practices based on ‘yes’, and ‘no’. Indicating
‘yes’ implied that the respondents was fully aware of sustainability practices while
‘no’ implied otherwise. Professionals in building construction projects need to be
aware of the concept of sustainability performance and apply its principles for the
success of a project. Table 4.4 showed the level of awareness of building
professionals on sustainability practices during building projects. From the
questionnaire survey of this research, it was discovered most of the respondents were
not aware the concept of sustainable construction.. Among the 43 respondents 29
were aware of the concept of sustainable construction practice but 14 respondents
were not aware sustainable construction practices. This shows that most of the
professionals involved on building construction projects in Bahir Dar, 67%, are aware
the concept of sustainable construction practices. Therefore, based on the results of
the research studies we can conclude that; there is a good awareness of sustainable
construction performance by professionals working at the major stakeholders on

building construction projects in Bahir Dar.

Table 4.4: Awareness of the concept of Sustainability Performance

Response to awareness of Frequency Percentage

sustainable performance

Yes 29 67.44%
No 14 32.56%

4.3.1 Level of awareness

Respondents were asked to rate their level of awareness about sustainability
performance as high, medium, and low. Most consultants and contractor’s manpower
rate their sustainability performance awareness as moderate. As shown below in Table
4.4, most of the respondents (59.62%) expressed their knowledge of sustainability

performance as moderate and twenty-six percent (25.62%) replied that they have
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higher awareness and (15.38%) rated their level of sustainability performance

knowledge as low. This shows that most of them answered as medium or fair.

Table 4.5: Rate of knowledge of sustainability performance of the respondents’

Frequency Percent Valid Percent
Valid Low 11 25.58 15.4
Medium 26 60.46 59.6
High 6 13.95 25.0
Total 43 98.1 100.0

From the above result, observed that major number of parties (manpower’s) involved
on Bahir Dar building construction projects evaluated their knowledge on principles
of sustainability performance as medium and low. This shows that most of the
respondents may feel like their knowledge about the principle of sustainability
performance is not enough to implement its applications in their building construction
projects. Hence, as stated above it is very necessary to increase their knowledge of the

principle of sustainability performance.

4.4 Level of Implementation of Sustainability Practices during Construction
Phase of Building Projects

As mentioned in chapter one of this publication, the second specific objective of the
study is investigate the level of implementation of sustainability practices during
Construction Phase of Building Projects in Bahir Dar City. Table 4.6 showed the
mean item score for the level of implementation of sustainability practices for the two
stakeholders and both of them combined together. For both of them, the result
indicated that consideration of the client’s satisfaction was the highest ranked
sustainability practices implemented with mean score (Ms) of 4.04, closely followed
by choosing the right construction method for resource conservation ranked second
with MS of 3.98. Provision of equal employment opportunities had a MS of 3.97 and
was ranked third, while promotion of community development and local source of
materials with MS of 3.79 was ranked 4th and control of water usage was ranked 5th
with MS of 3.78. However, the least sustainability practices implemented was
revealed to be use of vertical green wall at the site to cool the office with MS of 2.51,

control of carbon emissions with MIS of 2.55, use of noise barriers at site with MS of
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2.63, use of alternative energy sources or devices for energy savings with MS of 2.87
and control of dust to reduce pollution on building with MS of 2.89.

Table 4.6 Mean of all responses showing the level of implementation of sustainability practices

Level of implementation Consultant | Contractors overall
MS MS MS | Rank

Consideration of the client’s 3.76 4.32 404 |1
satisfaction
Choosing the right construction method | 3.64 4.32 398 |2
for resource conservation
Provision of equal employment 341 4.54 397 |3
opportunities
Promotion of community development | 3.35 4.23 3.79 |4
and local source of material
Control of water usage 3.18 4.39 3.78 |5
Sustainable site planning and 3.73 3.78 3.75 |6
innovation
Considering the impact of project on 3.45 3.65 355 |7
air, soil and water
Employment and retention of labour 2.94 4.08 351 |8
Participatory approach by involving 3.35 3.52 343 |9
stakeholders
Use of formwork systems to reduce the | 3.23 3.48 3.35 |10
use of timber
Waste management for solid excavated | 3.13 3.39 3.26 |11
materials
Use of renewable materials 3.21 3.26 3.23 |12
Use of life cycle costing in building 3.18 3.27 3.22 |13
projects
Recycling and reuse of materials 2.94 3.48 321 |14
Use of environmentally friendly 2.46 3.78 312 |15

cleaning product and pesticide on site

o1




Controlling the use and dispersion of 2.58 3.56 3.07 |16

toxic materials

Indoor environmental quality 2.76 3.37 3.06 |17
Control of dust to reduce pollution on 2.61 3.18 289 |18
building

Use of alternative energy sources or 3.16 2.58 2.87 |19
devices for energy savings

Use of noise barriers at site 3.02 2.24 263 |20
Control of carbon emissions 2.64 2.47 255 |21
Use of vertical green wall at the siteto | 2.35 2.68 251 |22

cool the office

From the analysis, consideration of the client’s satisfaction was investigated to be the
highest sustainability practices implemented during construction phase of building
projects. Choosing the right construction method for resource conservation, provision
of equal employment opportunities, promotion of community development and local
source of materials and control of water usage were other sustainability practices
implemented during building projects. This was an indication that the level of
implementation of the economic aspect of sustainability practices in building projects
is high in Bahir Dar city. This result was therefore in agreement with Presley and
Meade (2010) and Ochieng et al. (2014) who asserted that client’s satisfaction is a
sustainability indicator at project level, as construction clients are increasingly
requiring business consultants, contractors and suppliers to adopt sustainability

policies in construction process.

4.5 Determining the Factors Affecting Sustainability Performance during the

Construction Phase in the Building Projects in Bahir Dar

As stated under chapter one of this documents, the third specific objective of the study
was identify factors that haveeffect or impact on sustainable construction during the
construction phase inBahir Dar from the consultants and contractors viewpoint. Many
researchers have studied on sustainability performance that addresses huge numbers
of variables regarding the factors affecting sustainability performance in the building

construction industry. In the questionnaire survey, the respondents were asked to rate

52




the degree of contribution of the variables drawn from the literature review.
Furthermore, the respondents were also asked to add other variables or factors that
could contribute to the sustainability performance that they perceived as being
necessary. The responses were analyzed using the Microsoft Excel and IBM SPSS
version 20.

In this study, fifty-four sub categories and three major sustainability performance
factor groups are identified as factors of sustainability performance during
construction phase. The analysis was separated into two groups: the consultant's
perspective and the contractor's perspective responses from the questionnaire;
furthermore, the probability occurrence of the factors was given a rank based on the
stakeholder’s perspectives. As discussed in the methodology, a mean score was used
to analyze the responses from the questionnaire. The “mean values” as obtained from
the analysis of the responses of the participants in respect of general factors of
sustainability performance in the study area is as contained in Table 4.6. Cronbach’s
Alpha analysis for each group was conducted. Cronbach’s Alpha coefficient for group
of economic sustainability related factors (0.978) covered 16 items, Social
Sustainability related Factors (0.979) included 17 items, and group of Environmental
Sustainability Factors (0.936) had 21 items. The Cronbach’s Alpha coefficient of the
whole scale with 54 items was 0.993. This shows that the responses are consistent and

are acceptable for data analysis.

Table 4.7: Mean values of factors affecting sustainability performance during the Construction

phase in the building Projects in Bahir Dar from Consultant’s, and Contractor’s point of view

Consultant | Contractor Overall

No. Sustainability Factors

Mean
Rank
Mean
Rank
Mean
Rank

Economic Sustainability Factors

1 | Use of full equipment capacity 417 |3 422 |5 419 |3

2 | Cost of purchase or renting new | 3.98 |7 440 |2 419 |3

equipment

3 | Inspection and maintenance of [4.14 |4 433 |4 423 |2
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construction equipment

4 | Cost of using existing equipment 3.90 |8 422 |6 4.06 |7
5 | Lead-times for the required tasks [ 3.75 |11 |4.39 |3 4.07 |6
and activities
6 | Energy cost 434 |2 [451 |1 [442 |1
7 | Cost of installation of equipment {3.86 |10 |3.21 |13 |353 |14
and tools
8 | Right-sizing of  construction | 4.14 |4 393 |7 402 |8
equipment
9 | Professional fees such as engineers | 4.40 |1 3.87 |8 413 |5
and consultants
10 | Cost of securing and protecting the | 3.13 |15 |3.12 |15 |[3.12 |15
site
11 | Material costs 388 |9 3.76 |9 382 |11
12 | Durability 3.71 |12 | 345 |12 |3.58 |13
13 | Land cost 367 (13 312 |14 |[395 |9
14 | Labor cost (experienced in|359 |14 |3.64 |11 |3.61 |12
sustainable buildings)
15 | Cost of repairing errors and defects | 4.08 | 6 3.75 |10 391 |10
Social Sustainability Factors
1 Project control guidelines 3.72 |12 |3.02 |15 |[3.37 |15
2 Creating jobs for local employment | 4.08 | 9 311 |13 |359 |14
directly
3 Creating jobs for local employment | 3.98 |11 |351 (12 |[3.74 |12
indirectly
4 Health and safety at work place 4.08 |9 433 |4 420 | 2
5 Participation of all parties in project | 4.01 | 8 433 |3 417 | 4
monitoring and decision-making
6 Aesthetic options of the building 4.01 |7 415 |6 4.08 | 5
7 Physical space of the building 401 |6 3.99 |8 4.00 | 8
8 Working conditions 421 |5 3.79 |9 4.00 | 8
9 Promotion and development of | 4.24 |4 354 |11 |3.89 |10
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capacity and skills for the labour
force
10 | Public awareness 430 |3 3.08 |14 |419(3
11 | Increased burden on infrastructure | 4.34 |2 3.71 |10 |4.02|7
as a result of the use and depletion
of natural resources
12 | Availability of knowledge and |4.56 |1 470 |1 463 |1
skills in the labour force
13 | Labor availability 365 |14 291 |17 |[3.28 |16
14 | Improvement of infrastructure to | 3.67 |13 |4.42 |2 4.04 | 6
the society and environment
15 | Creating jobs due to the need of [ 3.32 |17 |4.10 |7 3.71 | 13
labors
16 | Influence of the project on job [3.44 |16 |289 (18 |3.16 |17
market
17 | Reliance on intensive labour rather | 3.54 |15 |4.22 |5 3.88 | 11
than intensive equipment
Environmental Sustainability Factors
1 Site attributes 344 |22 346 (22 |345|21
2 Waste generation 443 |3 3.85 |15 (4.14|7
3 Reuse of products 437 |4 440 |5 438 |2
4 Depletion of dependency resources | 3.78 |17 |3.78 |16 |3.78 |15
(water-energy-raw materials-land)
5 Waste disposal 360 [20 |353 |21 |[3.56|19
6 Use of sustainable temporary | 4.11 |9 3.89 |14 |4.00 |14
facilities (such as desks and
bathrooms) during the project
7 Management of surplus materials 355 (21 |365 |20 |[3.60|18
8 Institutional  interest to the | 4.27 |6 391 |13 |4.09 |9
environmental aspect
9 Use of  recyclable/renewable [ 4.05 |11 |4.41 |4 4.02 | 12
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materials

10 | Health and safety risks 3.76 |18 |3.81 |17 |[3.78 |15

11 | Waste management 372 |19 |372 |19 |[3.72]|17

12 | Pollution generation 453 |2 437 |6

13 | Inclusion of environmental aspects | 3.98 |16 |4.44 |3 349 |20
in decisions during construction
(e.g. buying greener materials)

14 | Environmental management | 4.05 |11 |4.19 |9 412 | 8
technology

15 | Environmental regulations 463 |1 461 |1 462 |1

16 | Recycling of products 421 |8 429 |8 425 | 4

17 | Ecology preservation 401 |13 [4.00 |11 |4.05|10

18 | Integrated environmental and [4.08 |10 |3.95 (12 |4.01 |13
economic program

19 | Communication of environmental | 4.24 |7 423 |9 423 |5
management information

20 | Use of sustainable material | 3.99 |15 (435 |7 417 | 6
substitutions

21 | Changes in the environment lead to | 4.34 |5 3.74 |18 |4.04 |11
the discomfort of people and the
biological system

22 | Natural habitat destruction 400 (14 |459 |2 429 |3

Based on the mean scores the factors are classified as “important” (significant) factors
that have mean score higher than 4.0, those with 4.0-3.0 mean scores were considered
as moderately important. However, factors with mean score less than 3.0 were
considered as minor/unimportant. The mean score of all perceivedfactors that affect
sustainable performance during construction phase are presented in Tables 4.6. Table

4.6 shows mean scores and ranking of significant factors in Bahir Dar building

construction projects.
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4.5.1 Determining the Factors Affecting Sustainability Performance during the
Construction Phase in the Building Projects in Bahir Dar - Consultants’
Perspective

This section includes the factors affecting sustainability performance during the
construction phase in the building projects in Bahir Dar as per consultant’s
perspective using mean analysis approach.

4.5.1.1 Economic sustainability factors

Referring to Table 4.6, the consultant’s perspective on the factors affecting
sustainability Performance on building construction project in Bahir Dar City was
examined. According to the consultants, the most significant factor sonbuilding
construction projects in Bahir Dar City were professional fees, energy cost, use of full
equipment capacity, right-sizing of construction equipment, inspection and

maintenance of construction equipment and cost of repairing errors and defects.

The researcher attempted to identify the most significant factors in building
construction projects up to a rank value of six (6). Figure 4.3 depicts the most
common factors in building construction projects based on the consultant's

perspective.

Means values for the economic sustainability factors

Equipment and cost of repairing errors and
defects

Inspection and maintenance of construction
Right-sizing of construction equipment
Use of full equipment capacity

Energy cost

Professional fees

38 39 4 41 42 43 44 45 46

Figure 4.3: Means values for the economic sustainability factors as per consultant

perspective
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Figure 4.3 shows that,“professional fees such as engineers and consultants” is the
most frequent factors with a mean equal 4.5. These results consistent with Chang et
al. (2017) study. They considered that the “professional fees such as engineers and
consultants” is a significant factor has high importance of the sustainable factors and
said that it is deemed to be a managerial focus. This high rank of this factor
“professional fees such as engineers and consultants™ consider logical result since the
engineers and the consultants control of most of other factors that affecting on the

sustainability performance during construction phase in the building projects.

The second factor, as per the consultant perspective, was energy cost, withmean
valueof 4.34.This agrees with Zeiler, Maaijen, and Maassen (2012) findings. They
noted that, on the average, green buildings, compared to commercial buildings uses
25% less energy and emit 34% less carbon dioxide. Moreover, Q. Shi et al. (2013)
considered that the green building must save energy, land, water and materials. So the
energy cost affect mainly on the sustainability performance during construction phase

in the building projects.

In the third factor is use of full equipment capacity with a mean value equal to 4.17.
The use of equipment without full capacity will reduce their default life and expose
them to depreciation in a short time, thus increase the cost and consume new
resources which in turn effects on the sustainability. O“Connor et al. (2016)
considered the use of full equipment capacity as good practice to achieve the
sustainability. The factors right-sizing of construction equipment and inspection and
maintenance of construction equipment rated in the fourth position with a mean equal
4.14.Finally, the factor cost of repairing errors and defects fall in the sixth position a

mean equal 4.08.

4.5.1.2 Social sustainability factors

Referring to Table 4.6, as per the consultant’s perspective onsocial sustainability
factorsduring construction phaseon building construction projects in Bahir Dar City,
were examined. According to the consultant, the most significant factors were
availability of knowledge and skills in the labour force, increased burden on
infrastructure as a result of the use and depletion of natural resources, public

awarenesspromotion and development of capacity and skills for the labour force,
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working conditions, physical space of the building, aesthetic options of the building
and participation of all parties in project monitoring and decision-making,health and
safety at work place, creating jobs for local employment directly, creating jobs for

local employment indirectly and project control guidelines.

Means values for the social sustainability factors

Creating jobs for local employment...
Participation of all parties in project...
Aesthetic options of the building
Physical space of the building
Working conditions

Health and safety at work place

Promotion and development of...
Public awareness

Increased burden on infrastructure as...

Availability of knowledge and skills in...

Figure 4.4: Means values for the social sustainability factors as per consultant perspective

The availability of knowledge and skills in the labor force was in the first position
with a mean of 4.56. Since sustainability is a new term and its technologies are new,
there is a lack of knowledge and skills in the labor force, especially in developing
countries. Therefore, knowledge and skill availability in the labor force have a high
rank. To enhance the knowledge and skills of the labor force, training is crucial,

according to Kamar and Hamid (2011).

With a mean of 4.34, the factor of increased infrastructure burden as a result of
consumption of resources and depletion is in the second position. The project will put
more strain on the infrastructure because to the increased demand for space, energy,
services, and roads, which is contrary to sustainable building methods. It refers to
various techniques applied in building projects that help society and the environment
(Shen et al., 2010).

The factor of public awareness, with a mean value of 4.30, is in third place. This

outcome is similar with the findings of Kamar and Hamid's (2011) study, which
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showed that raising public knowledge is the best method to achieve sustainability. To
publish a new concept like sustainability, public awareness is crucial.

Promotion and development of labor force capacity and skills, which scored a mean
score of 4.24, was ranked fourth overall. And in the fifth position the factor of
working conditions with a mean equal 4.22.

The building's actual area, its aesthetic alternatives, and the involvement of everyone
in project monitoring and decision-making are factors that rank sixth with a mean of
4.01.The requirements "creating jobs for local employment directly” and "health and
safety at the workplace" were placed in the ninth position with a mean equal to 3.98.

4.5.1.3 Environmental sustainability factors

Referring to Table 4.6, the consultant's perspective on the environmental
sustainability factor on building construction project in Bahir Dar City was examined.
According to the consultants, the most significant sustainability factors on
environmental sustainability were environmental regulations, pollution generation,
Waste generation,Reuse of products, Changes in the environment lead to the
discomfort of people and the biological system, Institutional interest to the
environmental aspect, Communication of environmental management information and

Recycling of products.

Means values for the enviromental sustainability
factors

Integrated environmental and...
Use of sustainable temporary facilities...
Recycling of products
Communication of environmental...
Institutional interest to the...
Changes in the environment lead to...
Reuse of products
Waste generation
Pollution generation
Environmental regulations

38 39 4 41 42 43 44 45 46 4.7

Figure 4.5: Means values for the environmental sustainability factors as per consultant

perspective
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The findings show that, with a median score of 4.63, the factor “environmental
regulations” obtained the highest ranking among the respondents. The opinions of the
respondents agree with the findings of Song et al. They claimed that in order to
perform sustainability, environmental standards must be appropriate. Without
environmental rules, it is typically impossible to achieve sustainability. Furthermore,
Chang et al. (2017) stated that the most significant element affecting sustainability

performance was environmental legislation.

With a mean value of 4.53, the factor "pollution generation™ is in second place.
Pollution generation is the aspect of building operations that has the most negative
consequences on the environment (O'Connor et al., 2016; Shen et al., 2007; Taylor,
2008). According to Rashid and Yusoff (2015), it was the greatest risk to the
environment, contributing between 40 and 50 percent of global greenhouse gas

emissions.

The "waste generation™ factor, with a mean value of 4.43, is in third place. According
to Jaillon and Poon (2008), Chen et al. (2010), and Aigbavboa et al. (2017), these
findings are in conformity. They believed that the production of waste during the

construction phase had a significant impact on sustainability performance.

With a mean score of 4.37, the factor "reuse of products” ranked fourth. Changes in
the environment cause discomfort in individuals and the biological system, ranking
fifth with a mean of 4.34. With a mean of 4.27, the factor “institutional interest in the

environmental aspect” is ranked sixth.

The factor of “communication of environmental management information” and
“recycling of products” arranged in the seventh and eighth position with a mean equal

4.24 and 4.22 respectively.

4.5.2 Determining the Factors Affecting Sustainability Performance during the
Construction Phase in the Building Projects in Bahir Dar - Contractors’

Perspective

This section includes the factors affecting sustainability performance during the
construction phase in the building projects in Bahir Dar as per contractor’s

perspective using mean analysis approach.
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4.5.2.1 Economic sustainability factors

Referring to Table 4.6, the contractor’s perspective on the economic
sustainabilityfactors on building construction projects in Bahir Dar City was
examined. According to the contractor, the most significant economic factors were
include Energy cost, Cost of purchase or renting new equipment, Lead-times for the
required tasks and activities, Inspection and maintenance of construction equipment,
Use of full equipment capacity and Cost of using existing equipment. Figure 4.6
depicts the most common economic factors of sustainable performance in the
construction projects as per contractor’s perspective.

Cost of using existing equipment

Use of full equipment capacity

Inspection and maintenance of ‘ ‘
construction equipment ‘ ‘ |

Lead-times for the required tasks Series1

and activities ‘ ‘ |

Cost of purchase or renting new
equipment ‘ ‘ | |

Energy cost

4 41 42 43 44 45 46

Figure 4.6:Means values for the economical sustainability factors as per contractors

perspective

The result shows that the respondents ranked the factor energy cost in the first
position with a mean equal 4.51.The contractors opinions agree with Shen et al.
(2010) study when they said that the sustainable construction bring less harm to the
environment, benefit the society and increase profit of the company. In Bahir Dar
City, the cost of energy very high as a result of the siege which in turn reduce the
profit. On the other hand the sustainable buildings use less energy than the ordinary

buildings.

The second-ranking factor is, cost of purchasing or leasing new equipment has a mean

value of 3.39. The price of buying or renting new equipment is another factor
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influencing the company's earnings, and ultimately its sustainability. Its cost is quite
high. Because of the lack of foreign currency, it is occasionally impossible to buy new
equipment and get it into Bahir Dar; as a result, you must rent it out for extended

periods of time.

The factor lead-times for the required tasks and activities came in third place with a
mean value of 3.28.This outcome is consistent with the study of Chen et al. (2010).
The contractors identified this element as an essential factor affecting sustainability in
third place in their assessment. In general, each contractor looks into ways to best
utilize his resources in order to complete the necessary duties and operations quickly
and profitably.

The factor "inspection and maintenance of construction equipment” was rated in
fourth place with a mean score of 3.22. In the fifth and sixth position the factor of use
of full equipment capacityand cost of using existing equipmentBwiththe same mean
value of 3.11.

4.5.2.2 Social sustainability factors

As shown in Table 4.6, there were 18 factors in the first run, after the analysis of
mean value, the remaining factors was 7. Those are availability of knowledge and
skills in the labor force, 7 Improvement of infrastructure to the society and
environment, Participation of all parties in project monitoring and decision-making,
Health and safety at work place, Reliance on intensive labour rather than intensive
equipment, Aesthetic options of the building and Creating jobs due to the need of
labors. Figure 4.7 depicts the most common social factors of sustainable performance

in the construction projects as per contractor’s perspective.
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Availability of knowledge and
skills in the labour force

Creating jobs due to the need of
labors

Aesthetic options of the building

Reliance on intensive labour

rather than intensive equipment M Series1
Health and safety at work place

Participation of all parties in
project monitoring and...

Improvement of infrastructure to
the society and environment

Figure 4.7: Means values for the social sustainability factors as per contractors perspective

Let's see a brief discussion about each of the above significant factors that affect
sustainability performance and also compare the result with the previously studied. As
shown in Figure 4.7 the respondents ranked the factor “availability of knowledge and
skills in the labour force” in the first rank with a mean equal 4.70. The contractors
agree with the consultants in ranking this factor on the first position, which mean
there is lack of availability of knowledge and skills in the labour in Bahir Dar. As an
developing country, the sustainability and it is technics are new, so you need training

to improves the knowledge and skills of the labor force (Kamar& Hamid, 2011).

Figure 4.7 shows that improvement of infrastructure to the society and environmentin
building construction projects ranked as second with the high mean value of 4.42. The
provisions of better drainage, sewage, road, message, heating, and electrical systems
will lead to sustainability (Shen et al., 2007).

Participation of all parties in project monitoring and decision-making was the third
social sustainability factor as per contractor perspective with a mean equal 4.33. This
result confirms with Nelms et al. (2007) study. They considered that the participation
of all parties in project monitoring and decision-making one of the most important
factors that affecting on the sustainability. Since the sustainability is common interest,

it needs the cooperation between all the parties.
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The factors “health and safety at work place”, “reliance on intensive labour rather
than intensive equipment”,aesthetic options of the building and “creating jobs due to
the need of labors” was the fourth, fifth, sixth and seventh social sustainability factor

as per contractor perspective with a mean equal 4.33, 4.22, 4.15 and 4.10 respectively.

4.5.2.3 Environmental sustainability factors

Referring to Table 4.6, the contractor’s perspective on the environmental
sustainability factors on building construction projects in Bahir Dar City was
examined. According to the contractor, the most significant environmental
sustainability factors wereEnvironmental regulations, Natural habitat destruction,
Inclusion of environmental aspects in decisions during construction (e.g. buying
greener materials), Use of recyclable/renewable materials, Reuse of products,
Pollution generation, Use of sustainable material substitutions, Recycling of products,
Communication of environmental management information and Environmental
management technology. Figure 4.10 depicts the most common environmental factors

in the construction projects as per contractor’s perspective.

Means values for the enviromental sustainability
factors

Environmental management...
Communication of environmental...
Recycling of products
Use of sustainable material...
Pollution generation
Reuse of products
Use of recyclable/renewable materials
Inclusion of environmental aspects in...
Natural habitat destruction

Environmental regulations

39 4 41 42 43 44 45 46 47

Figure 4.8Means values for the environmental sustainability factors as per contractors

perspective

Figure 4.8 show that environmental regulations was in the first position with a mean

equal 4.61 according to contractor perspective. The contractors give this factor high
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priority and agree with the consultants. However, in most cases, without
environmental regulations, you cannot achieve the sustainability. The environmental
regulations must be applicable to conduct the sustainability (Song et al., 2005). In
addition, Chang et al. (2017) illustrated that the environmental regulations as most
important factor effects on the sustainability performance.

The second environmental sustainability factors from the contractor’s perspective
were the natural habitat destruction (protection of living environment for both human

being and animals) with a mean equal 4.59.

In the third rank the factor of “inclusion of environmental aspects in decisions during
construction (e.g. buying greener materials)” with a mean equal 4.44. This result
consistent with O"Connor et al. (2016) and Chang et al. (2017) studies. They

confirmed that the greener materials must take in consider in the construction phase.

The factors “use of recyclable/renewable materials”, “reuse of products”, and
“pollution generation” were ranked as fourth, fifth and sixth with mean value 4.41,

4.40 and 4.37 respectively.

4.2 Overall factors affecting sustainability performance based on both
Consultants and Contractors perspective

In general, the mean values of the factors are almost equal; which means the same
viewpoint. The consultants and the contractors agree on “Availability of knowledge
and skills in the labour force” as the most effect factors and ranked it at the first place.
However, there is low awareness between the consultants toward the social factors
affecting sustainability performance during the construction phase in the building
projects in Bahir Dar city. This due to the upper supervision and the indirect

supervision of the consultants to the construction phase.

Consultants and Contractors agree on “Environmental regulations” as the most effect
factors and ranked it at the first place. In addition, the consultants and the contractors
have the same viewpoint toward the environmental factors affecting sustainability
performance during the construction phase in the building projects in Bahir Dar city.
This due to the traditional definition of the environmental sustainability in the

developing countries.
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4.6 Relationship Measurement

How extensively a factor affect sustainability performance during construction phase
in building construction projects depends on the perspective of the project
participants. In particular, consultants and contractors have diverse viewpoints that
affect sustainability performance. The factor rankings distinguish two groups of
respondents. The ranking correlation is analyzed to explore the correlation among

viewpoints of the parties...Pearson correlation coefficient is shown in Table 4.8.

Karl Pearson’s correlation factor was calculated to study the relationship between the
major stakeholder’s perceptions on the likelihood of occurrence of the various factors
that affect sustainable performance in Bahir Dar building construction projects. The
result should be -1 <r>1.

The value of r is interpreted as follows;

- 0.19 “very weak”;
0.20 -0.39 “weak”;
0 .40 -0.59 “moderate”;
0.60 -0.79 “strong”; and
0 .80 -1.0 “very strong”

Table 4.8: Correlation between respondents on the factors that affect sustainability

performance
Consultant Contractor
- Correlation 1.00 .748
S Coefficient
©
£ Consultant Sig. (2-tailed) 000
8
S N 54 54
g :
E’ Correlation 0.748 1.00
S Coefficient
o
Contractor - -
§ Sig. (2-tailed) .000
G
& N 54 54

**Correlation is significant at the 0.05 level.
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As clearly shown in Table 4.7, the correlation between respondents on thefactors in
the sustainability performance of building construction projects. Consultants and
contractors are positively correlated with how they assess factors affecting
sustainability performance. This correlation is quite strong r = 0.748 (74.8%) with a
high statistical significance of p <0.01. The correlation between contractor and
consultant or project managers on the evaluation of factors that affect sustainability
performance is positive (r = 0.812, p <0.05).These results demonstrate that the fields
and the entire questionnaire are valid to measure what it was set or to achieve the

main aim of the study.

The correlation coefficients (rho) were calculated at 0.75 between contractor and
consultant. The correlations showed linear positive relationships. The result also tells
us that there is a strong positive correlation between the contractor and consultants

perceptions.

4.7 Measures of Improving Sustainability Practices during Building
Construction

Table 4.9 showed the mean item score for the measures of improving the
implementation of sustainability practice for the two stakeholders and all of them
combined together with education and training programs for building professionals
with MS of 4.50 ranked as the overall best measure of improving the implementation
of sustainability practices. Competence and teamwork of professionals was ranked
2nd with MS of 4.13, closely followed by Government regulation ranked 3rd with MS
of 3.93, information by building authorities about sustainability was ranked 4th with
MS of 3.86, and development and mobilization of sustainable methods, tools and
services was ranked 5th with MS of 3.78. On the other hand, the least ranked barriers
were; life cycle financial analysis of cost and benefits of sustainability with MS of
3.07, adoption of an integrated design approach with MS of 3.13, incentives and
initiatives with MS of 3.15, client’s awareness and public awareness both tied with
MS of 3.65.
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Table 4.9: Mean of all responses showing the measures of improving sustainability practices

Improving Measures Consultant | Contractors Overall
MS MS MS | Rank

Education and training programs for 4.55 4.45 4.50 1
building professionals
Competence and  teamwork  of 3.94 4.32 4.13 2
professionals
Government regulation 4.06 3.81 3.93 3
Information by building authorities 3.70 4.03 3.86 4
about sustainability
Development and mobilization of 3.18 4.39 3.78 5
sustainable methods, tools and services
Client’s awareness 3.53 3.78 3.65 6
Public awareness 3.35 3.45 3.40 7
Incentives and initiatives 2.50 3.81 3.15 8
Adoption of an integrated design 3.15 3.12 3.13 9
approach
Life cycle financial analysis of cost and 3.03 3.11 3.07 10
benefits of sustainability

4.8 Summary of the Analysis Result and Discussion

This section of the study provides an overview of the data analysis, as well as findings

and discussions. The findings are based on questionnaire responses from Bahir Dar

City active building construction projects.

A total of 54 factors affecting sustainability performance during the construction stage

in the building projects in the Bahir Dar were considered in this study and 30

remained after mean scoreanalysis. The consultants ranked the most influential

economic (professional fees of engineers and consultants, energy cost and use of full

equipment capacity); social (availability of knowledge and skills in the labour force,

increased burden on infrastructure as a result of the use and depletion of natural
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resources and public awareness); and environmental factors (environmental
regulations, pollution generation and waste generation).

However, lack of awareness about economic and social sustainability was observed
due to the traditional definition of environmental sustainability and the upper and
indirect supervision of consultants to the construction stage. Making new strategies to
encourage sustainable construction, such as granting building permits at half price for
green buildings, is recommended. The awareness about sustainability amongst
stakeholders in the construction process should be enhanced through lectures and
workshops. Sustainability and sustainable practices must be promoted by the Ministry

of Education by adding special units in textbooks for all generations.
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CHAPTER FIVE
5. CONCLUSION AND RECOMMENDATION

5.1 Introduction

This chapter has three subdivisions. The first subdivision presents conclusion of the
study resulting from findings. The second subdivision deals with recommendation
based on findings and the third subdivision is concerned with concepts that might
require further studies.

5.2 Conclusion

The main objectives of this study was identify the factors affecting sustainability
performance during the construction stage in the building projects in Bahir Dar and to
determine their level of influence from the consultants’ viewpoint. Sustainable
building construction is a comprehensive process of design and construction that
employees techniques to minimize adverse environmental impacts and reduce the
energy consumption of a building while contributing of the health and productivity of
its occupants. A sustainable building is that they should be designed and operated to
reduce the overall impact of the built environment by effectively using energy,
manpower and other resources protecting occupant health and improving employee

productivity and reducing waste pollution and environmental degradation.

A total of 54 factors were considered in this study, and 31 remained after factor
analysis. These factors are listed under three groups: (1) economic, (2) social and (3)
environmental. The consultants ranked the most influential economic factors, such as
professional fees of engineers and consultants, energy cost, use of full equipment
capacity, rightsizing of construction equipment, inspection and maintenance of
construction equipment and cost of repairing errors anddefects. The consultants also
rated the most influential social factors, namely, availability of knowledge and skills
in the labour force, increased burden on infrastructure as a result of the use and
depletion of natural resources, public awareness, promotion and development of
capacity and skills for the labour force, working conditions, physical space of the

building, aesthetic options of the building, participation of all parties in project
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monitoring and decision making, health and safety at workplace, directly creating jobs
for local employment, indirectly creating jobs for local employment and project
control guidelines. Furthermore, the consultants ranked the most influential
environmental factors, such as environmental regulations, pollution generation, waste
generation, reuse of products, changes in the environment lead to the discomfort of
people and the biological system, institutional interest to the environmental aspect,
communication of environmental management information, recycling of products, use
of sustainable temporary facilities (e.g. desks and bathrooms) during the project,
environmental management technology, use of recyclable/renewable materials and

ecology preservation.

Lack of awareness about economic and social sustainability was found due to the
traditional definition of environmental sustainability and the upper and indirect super-

vision of consultants to the construction stage.

5.3 Recommendation

Sustainable building refers to both a structure and the application of processes that are
environmentally responsible and resource efficient throughout a building's life cycle:
from planning to design, construction, operation, maintenance, renovation, and
demolition. These responsibilities should be performed deliberately and consciously.
This study of sustainability performance is very significant as it is associated with
people health and wellbeing which affects their day to day live and work in general
leads to impacting the countries productivity. The following recommendations are
suggested to practice sustainability performance during construction phase on

construction sites in Bahir Dar building construction projects:

Creating awareness of stakeholders (clients, contractors, consultants,
regulatory bodies, suppliers, etc.) concerning the benefit of sustainable
building construction during construction phase and promote the factors that
affecting sustainability performance.

There should be a policy or regulation at a national level to promote
sustainable buildings construction or to force on attaining at least minimum
sustainable building design requirement although there should be an

environmental assessment tool in the country which Ethiopia don’t have
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currently to evaluate the building performances. Government should also
prepare incentives for environmental performance of a building and should
find a funding option for green/ sustainable building.
Besides the government, it is suggested that other private financial institutions
should provide financial incentives to promote companies interested in
sustainable building construction.
The organization of an independent institution is suggested that recognizes and
certify sustainable buildings. The establishment of such type of organization
will enhance the knowledge of professionals about sustainable building and
promote a change in the building sector.
The study concluded that education and training programs for building professionals
is needed to improve the implementation of sustainability practices in the study area.
To this end, the recommendation submitted in this research is poised to assist building
professionals and clients in implementing sustainability practices in their building
projects.

5.4 Suggestion for Future Study

Investigate the factors affecting sustainability performance during the all
phases (design, construction, operation and demolition) in the building
projects.

The impact of sustainability on construction work performance through deep
case study and interview.

Improving the sustainability construction practice of local contractors and
consultants.

Asses and analyze the Ethiopian public procurement agency legislation on
sustainability performance and compare it with international standards.
Studying sustainability performancefactors of other sectors like Roads, Dams,

and Railway Construction.
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Appendix- A: Questionnaire

Dear Respondents,

Sustainability is a state that requires the humans to carry out their activities in a way
that protects the functions of the earth ecosystem as a whole. As a result, the issue of
sustainable performance is abroad and of global concern, and as such, involves all
relevant communities and interested parties. This study entitled as “Investigation of
Factors Affecting Sustainability Performance during the Construction Phase in
Construction Projects: A Case of Building Construction Projects, Bahir Dar” is
designed to explore factors in building construction projects in Bahir Dar. You are
invited, with due respect, to respond to the following questions based on your
experience with sustainability performance to assist in assessing how they affect and
are managed in construction projects. | assure that, all the information obtained will

only be used for academic purposes; only.,

The participation is entirely voluntary. The results will be recorded anonymously and
remain strictly confidential. Individual responses will not be easily identifiable in the

final document of the researcher.

The questionnaire has four parts: where, Part-1 is about your company and personal
information; part two is about level of awareness on sustainability
performanceandPart-3 about factors that affect sustainability performance. And
at the end there is a space that left for general comments regarding the research topic.

Please provide your honest response to each item.

Thank you in advance for taking your precious time to fill this questionnaire. Your 30
minutes or less will greatly contribute to the growth and advancement of knowledge
in the construction industry. If you have any questions or comments, please don’t

hesitate to contact me. You can reach me by the following address.

With Regards,
Ruhama Wale

Bahir Dar University

Bahir Dar Institute of Technology

Post Graduate Student, Construction Technology and Management
Telephone: +2519 18147428
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Part one: Personal and Company Information

Please give your answer to the following questions briefly and circle the multiple

choice questions accordingly.

1.1 Name of the company you work

1.2 Name of the project

1.3 Position in the project

1.4 Educational background
LIDiploma
LIFirst Degree
L IMasters
LIPhD
1.5 Relevant work experience
L]0 — 4 years
15— 10 years
1110 - 13 years

L]Above 13 years

Part two: Level of awareness (Specific Objectivesl)

2.1 Are you aware of the concept of sustainability performance?

[] Yes
[] No

2.2 If your answer to question number 2.1 is yes, how do you evaluate your

knowledge of sustainability performance?

'] Low
] Moderate
1 High
2.3 What should be done to increase the awareness of sustainability performance?
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Part three: Specific Objectives 2: Implementation of sustainability practices during
building construction

Please rank your level of implementation of the following Sustainability Practices.
Legend: 5 = Very High, 4 = High, 3 = Moderate, 2 = Low and 1 = Very Low.

To what extent do you as a Building Professional implement this Sustainability
Practices in your building projects?

Sustainability Practice

Consideration of the client’s
satisfaction

Choosing the right construction method

for resource conservation

Provision of equal employment

opportunities

Promotion of community development

and local source of material

Control of water usage

Sustainable site planning and

innovation

Considering the impact of project on

air, soil and water

Employment and retention of labour

Participatory approach by involving

stakeholders

Use of formwork systems to reduce the

use of timber

Waste management for solid excavated

materials

Use of renewable materials

Use of life cycle costing in building

projects

Recycling and reuse of materials

Use of environmentally friendly

84



cleaning product and pesticide on site

Controlling the use and dispersion of

toxic materials

Indoor environmental quality

Control of dust to reduce pollution on

building

Use of alternative energy sources or
devices for energy savings

Use of noise barriers at site

Control of carbon emissions

Use of vertical green wall at the site to

cool the office

Part four: Specific Objectives 3:To find out the factors that affect sustainability
performance during construction phase in Bahir Dar city building construction
projects. Below are numbers of hypothesized factors affecting sustainability
performance during construction phase in construction companies. From your
experience, please express your opinion on the importance of the following factors
affecting the sustainability performance during construction phase in Bahir Dar City
building projects. (Please tick the appropriate box V) with the following ordinal scale
of 1-5.

Extremely significant = 5
Very significant = 4
Moderately significant= 3
slightly significant =2

Notsignificant=1
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Hypothesized Factors affecting

No. sustainability performance 1 2
Economic Sustainability Factors
1 | Use of full equipment capacity
2 | Cost of purchase or renting new
equipment
3 | Inspection and  maintenance  of
construction equipment
4 | Cost of using existing equipment
5 | Lead-times for the required tasks and
activities
6 | Energy cost
7 | Cost of installation of equipment and
tools
8 | Right-sizing of construction equipment
9 | Professional fees such as engineers and
consultants
10 | Cost of securing and protecting the site
11 | Material costs
12 | Durability
13 | Land cost
14 | Labor cost (experienced in sustainable
buildings)
15 | Cost of repairing errors and defects
Social Sustainability Factors
1 Project control guidelines
2 Creating jobs for local employment
directly
3 Creating jobs for local employment
indirectly
4 Health and safety at work place
5 Participation of all parties in project




monitoring and decision-making

6 | Aesthetic options of the building

7 Physical space of the building

8 Working conditions

9 Promotion and development of
capacity and skills for the labour
force

10 | Public awareness

11 | Increased burden on infrastructure as
a result of the use and depletion of
natural resources

12 | Availability of knowledge and skills
in the labour force

13 | Labor availability

14 | Improvement of infrastructure to the
society and environment

15 | Creating jobs due to the need of
labors

16 | Influence of the project on job market

17 | Reliance on intensive labour rather
than intensive equipment

Environmental Sustainability Factors

1 Site attributes

2 Waste generation

3 Reuse of products

4 Depletion of dependency resources
(water-energy-raw materials-land)

5 Waste disposal

6 Use of sustainable temporary

facilities (such as desks and

bathrooms) during the project




7 Management of surplus materials

8 Institutional  interest to  the
environmental aspect

9 Use of  recyclable/renewable
materials

10 | Health and safety risks

11 | Waste management

12 | Pollution generation

13 | Inclusion of environmental aspects
in decisions during construction
(e.g. buying greener materials)

14 | Environmental management
technology

15 | Environmental regulations

16 | Recycling of products

17 | Ecology preservation

18 | Integrated  environmental and
economic program

19 | Communication of environmental
management information

20 | Use of sustainable material
substitutions

21 | Changes in the environment lead to
the discomfort of people and the
biological system

22 | Natural habitat destruction

Please write below if there are other factors for sustainability performance:




Part five: Specific Objectives 4: Measures Of Improving Sustainability Practices.
Please rank your level of agreement of the following measures of improving the
implementation of sustainability practices in building projects.

Strongly Agree =5

Agree =4

Neither Agree nor Disagree =3
Disagree =2

Strongly Disagree = 1

Improving Measures

Education and training programs for
building professionals

Competence and  teamwork  of
professionals

Government regulation

Information by building authorities
about sustainability

Development and mobilization of
sustainable methods, tools and services

Client’s awareness

Public awareness

Incentives and initiatives

Adoption of an integrated design
approach

Life cycle financial analysis of cost and
benefits of sustainability




