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Abstract

Construction is one of the largest consumers of energy, material resources, and water, making it
a formidable polluter. Sustainable building projects that have no substantial environmental
impact are critical to every economy. Sustainable construction buildings are increasingly
recognized as crucial components of global efforts to mitigate climate change, conserve natural
resources, and enhance societal well-being. This study for identify Determinants of Sustainable
Building Projects, with a specific focus on Akaki Kality Sub-City, Addis Ababa, Ethiopia.
Sustainable building projects are critical and increasingly recognized as crucial components of
global efforts to mitigate climate change, conserve natural resources, and enhance societal well-
being. The research to identify explores key aspects of sustainable building projects, including
the Existence of Environmental Policy, the existence of Environmental Material, and Education
and Awareness regarding sustainable projects. A descriptive and explanatory research design
was used to attain the objective of the study. Through a mixed-method approach, involving both
qualitative interviews and quantitative surveys, the study gathers insights from project
managers, contractors, and procurement officers involved in building projects within the sub-
city. The sample size of the study was 53 and a purposive sampling approach was used. A
structured questionnaire was used to collect quantitative data on the determinants of sustainable
construction buildings in the study area. The collected data was analysed using multiple
regression analysis through SPSS version 26. Multiple regressions were used to examine and
quantify how these variables on the dependent variable. The results of the study showed that
there was strong evidence of a relationship between the §(§8)=.439+.121EP+296EM +.698EA+.271.
existence of environmental policies, the existence of environmental policies, the existence of
awareness and education, and the dependent variable sustainable construction building at the
0.05 level of significance. The findings highlight the challenges faced during procurement, such
as delays, cost overruns, and contractor performance issues. Additionally, the research identifies
the challenges, and best practices that can improve sustainable projects. The study concludes
with recommendations for enhancing sustainable building practices to support successful

commercial building projects in Akaki Kality Sub-City.

Keywords: Environmental Material, Environmental Policy, Awareness, Sustainable



Table of Contents

Dectaration

Statement of certification

ACKNOWIEAGIMENT...... .ottt b ettt et b e bbbt et e e e e e s i
AADSTIACT. ...ttt h b a bbb a e h e bbb bt e ettt a e h e b e nen i
LIST OF TADIE.....ceeeee ettt ettt b e Vi
TS ] T L= TR vii
Lo INEFOAUCTION ...ttt ettt b ettt b e bbbt e e et e et e bt ebenbenae b e 1
1.1 Background Of the STUY .......c..coeiiiririeeee ettt 1
1.2 Statement Of the ProbIBM ... 2
1.3 RESEAICH OB JECTIVES ... ...eeiiitieieeiectee ettt sttt ettt be et e s be et e steebaentesteessesbeessessesseeneas 4
1.3.1 GENEIAl ODJECLIVE ..ottt ettt ettt st et e s be e s et e e e e tesbaenbesteesaensesreenes 4
1.3.2 SPECITIC OBJECLIVES ...ttt sttt ettt ebe b e nas 4

1.4 RESEAICH QUESTIONS ... .ecuieieiiieierte ettt ettt ste st e et e s st estesteestesteeseessesseensessesseensesseensensesnsensenseenes 4
1.5 SCOPE OF TN STUAY ..ottt sttt st s a e st e e be e besbeesa e beeasetesreennas 5
ST CT=ToTo] =1 o] g Tor: 1] | OO USRS 5
1.5.2 THEMATIC SCOPE ..ottt ettt eb bbb et et et et eseebeebeneenes 5
1.5.3 THMPOTAIY ...ttt ettt b e bbbttt e et e st eaeeae e bt e b st e b et et et e st ebeebenbenaennen 5

1.6 Significance Of the STUAY .......ccuevieieecee ettt st sneeneas 5
1.7 Limitations Of the STUAY .......ecouiiiieecicece ettt sttt st et e esresbeennas 6
1.8 DEFINITION OF TEIMIS ...ttt ettt ettt 7
1.9 Organization OF TNE STUAY ......c.ccveueeiieieeceeee ettt s te e e e aeese e senneennas 8

2. LITErAtUIE REVIEW ....ccoiiiiiiieiiicie ettt ettt 9
2.1 INEFOAUCTION ...ttt ettt b ettt b et b et bt b e e b e e ebe st ebeneeneas 9
2.2 Theoretical Literature REVIES ..........ccvviiriiiriiieieieeeet ettt 9
2.3 Benefits of Sustainable Building Projects and Barriers to Implementation..............ccceevenen.e. 13
2.3.1 Evaluate the Benefits of Sustainable Building Projects........cccccvveveveveeceseereneeeeneseenn, 13
2.3.2 Identify the barriers to implementing Sustainable building projects .........cccccevvvecvevernenen. 13

2.4 CONCEPLUAL LITEFATUIE ....coneieeeeeeee ettt sttt sttt et e st e e tesae e testeentesbesneensesneeneas 15
2.4.1 Key Factors Influencing the Adoption of Sustainable Building Practices...........cccc........ 15
2.4.2 Effect of Existence of Environmental Policy on Sustainable Building...........ccoccoecevenennee. 17
2.4.3 Effect of Existence of Environmental Material on Sustainable Building..............ccceveun...... 18
2.4.4 Effect of Existence of Awareness on Sustainable Building............ccccooeeeveveneecinecceenesenen. 18



2.5 EMPpirical Literature REVIEW ........coooiiieeeeeeee ettt sttt 19

2.5.1 Empirical Literature Review on Ethiopian Case .........cccccevieirirenenenenieieiceeeeesie e 19
2.5.2 Empirical Literature on Strategies for Promoting Sustainable Building Practices........... 22
2.6 POLICY QN0 SEFAtEUIES.....cueeivieieeieitieeeste sttt ettt ettt ettt e s e e s e besaa e tesbeenbesteessessesseessesrennnas 23
2.6.1 Existing Policies and Regulatory Frameworks..........c.ccoeeeirinineneneneiceeeeeese e 23
2.6.2 Proposed Initiatives and STrategies ...........ccueeriririerierierieieieieesie et 24
2.6.3 Best Practices from Other REeJIONS.........covieeciiiiceeececeesee ettt st se et 26
2.7 GOOd PractiCes OF BeSt EXPEIIENCE. .......eccveiveeietieteetesteete e te e te et e ste s e e ste e e besteesaesesreessesseennes 26
2.7 DEVEIOPEU COUNTIIES ...viveceieieeeeetiete ettt sttt et te et e s te e e e te s e et e s beessestessaessesteessasesasessesseeneas 27
2.7.1 DEVEIOPING COUNTIIES.......eeuiriiriiitirteieteteteie ettt ettt ettt b ettt se et eae b neennes 28
2.8 CoNCEPLUAI FramEWOTK .......coeiiiiiriirteteieieie ettt sttt be b b e 29
2.9 RESEAICH GAP ..cvveieceieie ettt et sttt e st e b et e e e e be e be et e teeraebeeaeentenreeaeas 29
3.2 DESCriptioN OF STUAY AFa ......ccviiiieieieeteceee ettt te e e st e e et e s beebesteersebesanensesreennas 31
3.3 RESEAICH DESIGN ...ttt ettt e st e b et e s be e s e beesa e besbeentesteeaeenbesreentenreennas 31
3.4 RESEANCN APPIOACH......c.ciiiiiitiiet ettt ettt e 33
3.5 Population, Sample, and Saming DESIGN ........ccceiririririenieiieieeieeee et 33
IR T0 B oo T o TN 1 F=1 o] o USSR 33
3.5.2 Sampling Technique and SAMPIE SIZE .......ccveveiieieicececeee e e 33
3.5.3 SAMPIING TECANIQUES .......eeiieeieieceeeseeee ettt st e saeaesneenes 34
3.6 Data SOUICES ANG TYPES ..cuvieeeieriieieriesteetesteetesteseetestessessesseessesteessesseessessesseessessesssesesssensessennses 35
3.6.1 PFIMAINY SOUFCES.....eeciietieiertieteetesttetesteseeestesteestesseeseessesseessessesseensesseessessesssessesssensessesssensesseenes 35
3.6.2 SECONUAIY SOUFCES ....vecveeeeetietieteiteeieste et eteeteeseeste e e ebesbeeasesteeseenbesssessessasssesesseensesteessensessnenes 35
3.7 Methods Of Data COIECTION.........c.eiieirieiriciee ettt 36
3.7 L QUESLIONNAITE ...cuvieeiiciecie ettt ettt ete e be e s te e s taesabeeabeeabeeabe e beesbaestsesaseenseenbaesbeestaessnesanesns 36
BT 2 INEEIVIBWS. ..ottt sttt b et 36
3.7.3 DIreCt ODSEIVALION .....cvcuirieiiieirieeet ettt 36
3.8 Methods Data Analysis and PreSentation ............c.ecceevieecieveesie e eie e seee e sre e sreesreesenesnneens 37
3.8.2 MOdel SPECITICALION.......eeieiieeieieetee ettt ettt ettt et e sae et e sbeeneenaesneenes 37
3.8.1 LeVel Of SIgNITICANCE .....eceeiieeeee ettt st e e e aeseeenes 38
3.9 Data QUAITY ASSUIAINCE........eecvereeererieseestesteetesteeeese st esestesseessesseessasseessessesseessessesssessesssessessennees 38
I TRV 1o |1 Y2 38
3.9.2 Reliability ANAIYSIS ...ocvieieieeee ettt et sttt sae et e sre e aeene e 38
3.10 Ethical CONSIABIALION ......c.eoveuiiiiieiiieiitetrte ettt 39



A, RESUIT QN0 DISCUSSION .eeeeiieeeeeeeeeeeee ettt e e e et eeeeeeteeessseaaa et teeeesssasaeseeeeesssesaassaeeeeesssesanassereeesssanan 40

g O 1 o 18 o4 1 o o SRR 40
4.2.1. Questionnaire ReSponse RAte.............c.ccocviiiiiiiiiiiiiieiiec et sine e sae e 40
4.2.2. The Respondents' Educational Background...................ccccooiiiiiiiinininiiieeenecee 41
4.2.3. The Work Experience of ReSpOndents ...............cccccoviiriiiiiiiiiniinceeeeccceeeesee e 42
4.3 ReliabDility RESUIT ..ottt sttt bennens 43
4.4  Descriptive Statistics of Sustainable Construction Building..........ccccovevevinieviinecceeneceeenen, 44
4.5  Descriptive Analysis of Independent Variables............ccccvvieieviiieciniceeeceeee e, 45

45.1 Descriptive Analysis of Effect of Environmental Policy on Sustainable Buildings.....45

452 Descriptive Analysis of Effect of Environmental Materials on Sustainable Buildings46

45.3 Descriptive Analysis of Effect of Awareness on Sustainable Buildings............ccc......... 48
G I ©o ] ¢ =1 F- 1 (o] o PO SRRRORRPRPRR 49
4.7 ASSUMIPTIONS. ....cveeieitieeiesie et ete s e et e st ete et e s te et e testeesbesteessesseeseessebeessessesbaessestasseensesseessensesssensessennsas 51

4.7.1 MUIICOHINEANTLY ..ottt ettt et e e re e tesreenbesbeesnebesanenes 52

4.7.2 LINEArity ASSUMIPTION ....ccviitiieieiieierieeteste ettt sttt sttt et be bbbttt ese st eneebesaennes 53

4.7.2 NOTMAIITY TEST....eouirtiitiititetet ettt b ettt et et b bbb st e et eaeebeseennes 54

4.7.3 NO AULO COFTelation TEST....c.ccveieirieiriesiesiese ettt sttt sae s e naas 56
4.8 MUltiple Regression ANAIYSIS......c.ciiiieiiiieeiecie ettt sttt sresre et e s te e esbesreessesbesnsessesseennas 56

4.8.1 MOUEI SUMIMAIY .....eeiiiiieiieiieeeie sttt ste st e et s et e s e e e s teessesteeseessesseessesseeseessesseensessesssensenseenes 57

A.8.2 ANOVA ...ttt ettt b ettt b et be b bt b bbb ne bt n e be e ene 58

4.8.3 COBTTICIENT IMOTEN ...ttt sae s 58
4.9 RESUIS QN0 DISCUSSION.......eiuiiiieieieiieieeieste st ste ettt re st ste e te st et e e esessessesaessenseneeneeneesessensessens 59

4.9.1 Effect of Environmental Policy on Sustainable Construction Projects...........ccccceecvevueneene. 59

4.9.2 Effect of Existence of Environmental Material on Sustainable Construction Projects

59

4.9.3 Effect of Existence of Awareness on Sustainable Construction Projects........c.c.ccecevuvnenne. 60

4,10 INTEIVIEW RESPONSES. ...c.viiveetieteeitestieeeestesteetestesteesestesseessesseessesseessessesseessessesssensessesssessesssessessesnses 61
5. Conclusion and RECOMMENTATION ........ocuiiiiieieieeee ettt sttt st et ee e aeseeeneens 64
ST A O] Tod 1173 o] o TSRS 64
5.2 RECOMMENUATION. ... .cuiiiiiiieiieiiiteete sttt ettt sttt ettt e bt be st e st st e st et et et eneebesbesbesbentens 64
B3 FULUIE WOTK ...ttt sttt ettt b e bbb e st e et et e st ebesbesbesbe st 65
RETEIEINCE ...t b et b e b et et et a e bt b e s bt sb b et et et e st eaeeaeebenbeben 66
L@ 10T ESY o] =V 1= TSRS 72



List of Table

Table 4.1 Returned questionnaires among different job positions ...........ccccoeviiiiiiii i 41
Table 4.2 Gender and age Characteristics of Respondents................... Error! Bookmark not defined.
Table 4.3 Work Experience Characteristics of Respondents................. Error! Bookmark not defined.
Table 4.4 Reliability RESUIT ...ccooiiiiiiiiei et e e e e e st r e e e e e e s st e e e e e e e e e s e s nnarrraeeeaaens 43
Table 4.5 Descriptive Statistics of Sustainable Construction Building.........cccccoovviiiiiiiiiiiiiiiii e 44
Table 4.6 Descriptive Statistics of Environmental POlCY .......oooovuiiiiiiiiiiiii e 46
Table 4.7 Descriptive Statistics of Environmental Material ..............uuiiiiiiiiiiiiiii. 47
Table 4.8 Descriptive Statistics of Education and AWarEness .......c.ccevuuiiieiiiiiiieeiiiiieeeeiie e e e eeaieeeens 49
Table 4.9 COrrelation RESUIL .......ciuuiiiiiieiiie e siie et ste et e st e et e et e e srb e snb e e e nbb e e e nnbeeenneees 50
Table 4.10 MUILICOINEATItY RESUIT...uueiiieei it iiiiiieiee e e e ettt e e e e e st e e e e e e s s st e e e e e e e e e s e saabrraaeeeeaens 52
Table 4.11 NO autoCorrelation tEST ........cueiiiiii et e e e e e e e nernnas 56
Table 4.12 MOEI SUMMAIY.....iiiiiiiiiii e r e e e e et st et r e e e s e e st s sab bbb e e e e e s esssesbbbbbaeeeeeens 57
TADIE 4.13 ANOV A .ottt e e et e e e e e s e e e et e e e e e e e e e e nr e e e et e e e e e r e e e e 58
Table 4.14 CoeffiCiENt IMOTE........uviiie ittt e e e e e e s s raa e e e e snbeeeeennnees 58

Vi



List of Figure

Figure 2.1 Conceptual FramMEWOTK ......oiiiiiiiiiiiiee et ie e e s sitbbr e e e e e s e s s seab b ba e e e e e e s s s s saababeeeeeeessseanns 29
Figure 4.1 Respondents’ level of education ........cooiiiiiiiiiiiiiii e 42
Figure 4.2 Linearity P-PlOt .....cciiiiuiee ettt Error! Bookmark not defined.
T TN e R Yols 11 (= gl = Lo SO OO RTRRRPPP 53
Figure 4.4 Normality PlOt ......cccveiiiveeiiiee e Error! Bookmark not defined.

Vi



Acronyms
LCA

LLD
BREEAM
GTP
CRGE
AAUTF
SPSS

Life Cycle Assessment

Leadership in Energy and Enviromental Desing

Building esearch establishment environmental assessment method
Growth and Transformation Plan

Climate Resilient Green Economy

Addis Ababa Urban Age Task Force

Statisticai Package for Social Science

viii



1. Introduction
1.1 Background of the Study

The building industry is critical to every economy, but it also has a substantial environmental
impact. Construction is one of the largest consumers of energy, material resources, and water,
making it a formidable polluter (Doe, 2023). Sustainable building projects are increasingly
recognized as crucial components of global efforts to mitigate climate change, conserve natural
resources, and enhance societal well-being. These projects encompass a range of construction
practices aimed at minimizing environmental impact, reducing energy consumption, maximizing

resource efficiency, and promoting occupant health and comfort (Smith, 2022).

The significance of sustainable building projects cannot be overstated in the context of today's
environmental challenges. The construction industry is a significant contributor to global carbon
emissions, resource depletion, and waste generation. Embracing sustainable practices in this
sector is essential for achieving international climate targets, such as those outlined in the Paris
Agreement. Moreover, sustainable buildings offer economic benefits through reduced operating
costs, improved asset value, and enhanced market competitiveness (World Green Building
Council, 2020).

The urgency of integrating sustainability into the construction industry stems from its significant
environmental impact. Buildings account for approximately 40% of global energy use and 33%
of greenhouse gas emissions, making sustainable construction practices crucial for achieving
climate goals (UNEP, 2019; IEA, 2020). Determining sustainable building projects requires
overcoming challenges such as high upfront costs, limited availability of skilled labor, and
regulatory barriers (Gossling & Scott, 2020; World Green Building Council, 2021).

Despite the growing awareness and adoption of sustainable practices, the construction industry
still faces challenges in fully integrating sustainability into project planning, design, construction,
and operation phases. Existing literature and case studies highlight varying degrees of success
and barriers encountered in implementing sustainable building principles across different
geographical regions and project types (UNEP, 2019). Anigbogu, Natalia A. (2011) defined
Sustainable construction as a way for the building industry to move towards achieving
sustainable development (Anigbogu, Natalia; 2011). Anigbogu, Natalia A. (2011) found that the

existence of friendly environmental building materials, the existence of environmental policies,

1



and awareness and education affected the practice of sustainable building construction culture,
which is people’s collective deep-held values and beliefs, is found to be a critical factor in

determining sustainable building constructions.

Majority of the existing studies on sustainable buildings systems was done in economically
developed countries, the green building evaluation systems are influenced by situation in the
country of origin that makes the international standards not to be suitable for developed countries
like Ethiopia (Taffese & Abegaz, 2019). However, there are some research works on sustainable
building projects in Addis Ababa, Ethiopia that focus on various factors. The factors that are
identified include policy and regulations, financial considerations, material availability and cost,
stakeholders’ engagement, social and cultural factors, and climate and environmental
considerations. Kiflome Haile (2022) investigated the factors affecting the development of
sustainable building projects in Addis Ababa focusing on Addis Ketema Sub-city. Kiflome Haile
(2022) found that the adoption and implementation of sustainable building in the study area are
influenced by political and socio-economic barriers, financial and economic factors,
technological barriers, material factors, and environmental factors. The study recommended the
necessity of creating awareness among stakeholders concerning the benefits of sustainable

building.

Taking Akaki-Kality Sub-city where most of the buildings that have been built are served mostly
for commercial purposes but lack the basic components of sustainable building principles. The
challenges include but is not limited to existing policy and regulation, implementation
incapability, and high initial cost (Aste et al., 2020). Due to these and other factors the area is
prone to significant environmental degradation through high energy consumption, greenhouse
gas emissions, water use, and waste generation. Therefore, it is crucial to identify the critical
bottlenecks challenging the development of sustainable building principles to develop a proper
approach for successfully promoting and implementing its practices. Thus, this paper intends to
assess the major factors affecting sustainable building projects in Addis Ababa, focusing on the
Akaki-Kality Sub-city.

1.2 Statement of the Problem
Despite advancements, the adoption of sustainable building practices varies widely across

regions and project types. Challenges include high upfront costs, limited availability of skilled



labor, and regulatory barriers (Gossling & Scott, 2020; World Green Building Council, 2021).
Determining sustainable building projects involves implementing strategies to address these
barriers, including cost-effective technologies, supportive policies, and stakeholder engagement
(Sustainable Buildings and Construction Programme, 2020).

Akaki Kality sub-city, located in the southern part of Addis Ababa, Ethiopia, has been actively
pursuing sustainable building projects as part of its urban development strategy. This area has
experienced rapid urbanization and population growth, leading local authorities to prioritize
environmentally friendly construction practices to mitigate environmental impacts and improve
quality of life. Akaki Kality sub-city has embarked on several sustainable building projects
aimed at integrating green building principles into urban development. Projects include
initiatives to improve energy efficiency, utilize renewable energy sources, and enhance water
management practices (Addis Ababa City Government, 2023). The aim of the study is typically
to investigate and assess the extent to which building projects in the Akaki Kality sub-city adhere
to sustainable building practices. Not only to determine the current status of sustainable building
projects in the Akaki Kality sub-city but also to provide a holistic analysis that informs future

strategies and actions towards achieving more sustainable urban development in the region.

Traditional construction practices often contribute significantly to environmental degradation
through high energy consumption, greenhouse gas emissions, water use, and waste generation. In
the Akaki Kality sub-city, rapid urbanization and construction activities may exacerbate these
impacts, putting pressure on natural resources and ecosystems. The study addresses concerns
related to resource scarcity and waste generation in construction projects. It examines how
unsustainable practices, such as excessive use of non-renewable materials and inefficient waste

management, contribute to resource depletion and environmental pollution in the sub-city.

Akaki Kality sub-city, like many urban areas, faces challenges related to climate change impacts
such as heatwaves, flooding, and extreme weather events. Unsustainable building practices can
exacerbate vulnerability to these risks by not incorporating climate-resilient design principles
(IPCC, 2021; UN-Habitat, 2016). According to (Smith et al., 2022; UN Environment, 2018;
World Green Building Council, 2020) the determination of sustainable building projects involves
a multidimensional approach to assessing, promoting, and improving the adoption of sustainable

practices in construction. This research contributes to advancing environmental stewardship,



enhancing building performance, and supporting long-term sustainable development goals. This
study refers to the central research question or issue that the study aims to address. In this case,
the study seeks to investigate and understand the factors such as existence of environmental
material, environmental policy, and awareness, and challenges related to sustainable building

projects specifically within the Akaki Kality Sub-City.

1.3 Research Objectives

1.3.1 General Objective
The general objective aimed to assess the determinants of sustainable building projects in Addis
Ababa Akaki Kality Sub-city.

1.3.2 Specific Objectives

The specific objectives of a study on the determinants of sustainable building projects in the

Akaki Kality sub-city would typically focus on addressing the following objectives.

1. Understanding factors of that sustainable building construction projects in the study area.

2. Assessing how education and awareness variables affect the growth of sustainable
construction projects in the Akaki Kality Sub-city.

3. Evaluating how the existence of sustainable environmental material affect the development
of sustainable building projects in the Akaki-Kality Sub-city.

4. To assess how environmental policy variables affect sustainable building construction
projects in the research area.

1.4 Research Questions

In this study, the following research issues were attempted to be addressed:

RQ1. What are the factors that affect sustainable building construction projects in the study area?
RQ2. How do education and awareness affect the adoption of sustainable construction practices?

RQ3. How does the existence of friendly environmental materials affect the development of
sustainable building projects in Akaki Kality Sub-city?
RQ4. How does the existence of environmental policies affect the development of sustainable

building projects in Akaki Kality Sub-city?



1.5 Scope of the Study

1.5.1 Geographically

The study focused on Akaki Kality Sub-city in Addis Ababa. This study aims to assess the
determinants of sustainable construction buildings, focusing on critical factors that impact
sustainable building principles. The study analyzed buildings under development and completed
and also mass demolition and urban renewal projects in the Akaki Kality sub-city. It was thought
that significant information could be acquired. Comparative analysis with other regions or cities

to benchmark Akaki Kality sub- city’s sustainability efforts and identify best practices.

1.5.2 Thematic Scope

The study involved engagement with key stakeholders such as developers, architects, engineers,
and local government officials. Their perspectives and inputs were crucial for understanding
challenges, and opportunities related to sustainable construction projects in the Akaki Kality sub-
city. It examined the effect of existing environmental policies frameworks and regulations, the
existence of environmental materials, and awareness that influence sustainable building practices
in the Akaki Kality sub-city. Recommendations for policy enhancement initiatives may be

provided based on the findings.

Based on the findings, the study developed actionable recommendations and guidelines for
enhancing sustainable building practices in the Akaki Kality sub-city. These recommendations
focused on overcoming barriers, promoting awareness, and fostering the adoption of sustainable
construction methods. The scope of the study was comprehensively exploring sustainable
building projects within the Akaki Kality sub-city, aiming to provide insights, recommendations,
and strategies to support the transition towards more sustainable urban development practices in

the region.

1.5.3 Timporary
This research is bounded in time between June 2023 to October 2024. Results found in other

time ranges may be different from this paper.

1.6 Significance of the Study
The findings of the study can inform the development of local policies, regulations, and

incentives that promote sustainable construction practices. This includes aligning with national



and international sustainability targets and frameworks, thereby fostering a supportive regulatory
environment. Also engaging with local stakeholders, including developers, architects, and
government officials, can facilitate knowledge exchange and capacity building in sustainable
construction methods. This can empower the local community to implement and advocate for

sustainable practices beyond the scope of the study.

Ultimately, the study contributes to the long-term sustainability of the Akaki Kality sub-city by
promoting holistic urban development strategies that balance economic growth, environmental
stewardship, and social equity. It lays the groundwork for a more resilient and liveable urban
environment for current and future generations. The significance of the study lies in its potential
to drive positive change towards sustainable urban development in the Akaki Kality sub-city,
benefiting the environment, economy, and quality of life for its residents while setting a
precedent for sustainable development practices globally. The study documenting and
showcasing successful case studies and best practices can serve as a model for other regions or
cities facing similar urban development challenges. It demonstrates leadership in sustainable

urban planning and construction innovation.

The findings of this study can help the Sub-city adopt how sustainable building practices can
lead to economic benefits such as reduced operating costs (e.g., energy and water savings),
increased property values, and enhanced market competitiveness for developers and property
owners in the Akaki Kality sub-city. This can attract investment and stimulate economic growth
in the area. Sustainable buildings are designed to be more resilient to climate change impacts
such as extreme weather events and temperature fluctuations. Implementing climate-resilient
design principles can improve the adaptability and durability of buildings in the Akaki Kality
sub-city, enhancing community resilience. By assessing and promoting sustainable building
practices, the study can contribute to reducing the environmental footprint of construction
activities in the Akaki Kality sub-city. This includes lowering carbon emissions, conserving
natural resources, and minimizing waste generation, thus supporting broader environmental

sustainability goals.

1.7 Limitations of the Study
One significant limitation could be the availability and quality of data related to sustainable

building projects in the Akaki Kality sub-city. To overcome these challenges this research paper



conduct training before data collection, and conduct reliability and validity test. Access to
comprehensive and up-to-date data on construction practices, environmental impacts, and
socioeconomic factors may be limited, which could affect the depth and accuracy of the study's
analysis. The effectiveness of the study's recommendations could depend on the level of
stakeholder participation and engagement. Challenges in gaining buy-in from developers, local
authorities, and community members may limit the implementation of proposed sustainable

building practices.

Urban development is inherently dynamic, with continuous changes in policies, technologies,
and socio-economic conditions. The study's findings may be influenced by evolving trends and
developments that occur during the research period, potentially impacting the relevance of
recommendations over time. In addition, the study may encounter limitations related to existing
policies and regulatory frameworks that either support or hinder the adoption of sustainable
building practices. Addressing policy barriers effectively may require broader systemic changes
beyond the study's scope. Even if efforts were made to mitigate these limitations through
rigorous research methodologies and stakeholder collaboration, there were potential limitations

such as data availability, resource constraints, and the dynamic nature of urban development.

1.8 Definition of Terms
Sustainable Building: Sustainable building refers to the design, construction, and operation of
buildings that aim to minimize their environmental impact while maximizing resource efficiency

and promoting occupant health and well-being.

Energy Efficiency: Energy efficiency in buildings involves designing and implementing
measures to reduce the amount of energy required for heating, cooling, lighting, and other

building operations without sacrificing comfort or performance.

Water Efficiency: Water efficiency pertains to practices, technologies, and strategies that reduce
water consumption within buildings, including efficient fixtures, recycling systems, and water-

efficient landscaping.

Renewable Energy: Renewable energy refers to energy derived from natural resources that are
replenished on a human timescale, such as solar, wind, geothermal, and biomass energy, used to

power buildings and reduce reliance on fossil fuels.



Urban Sustainability: Urban sustainability refers to the capacity of cities and urban areas to
maintain and improve the quality of life for their residents while reducing their environmental

impact and ecological footprint.

Stakeholders: Individuals or groups that have an interest or stake in the outcome of a project. In
the context of sustainable building projects, stakeholders include building owners, occupants,

designers, contractors, regulators, and the community.

1.9 Organization of the Study

The study is going 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 evidence, and conceptual framework of
the study were addressed. The third chapter describes the research methodologies. In the fourth
chapter, the collected information is described analysed, and interpreted. The conclusion and
recommendation part are presented in the fifth chapter. At last, references, an appendix, and

data-gathering tools such as questionnaires and interview questions were annexed.



2. Literature Review

2.1 Introduction

Sustainable building projects have garnered significant attention in recent years due to the
increasing awareness of environmental issues, resource depletion, and the need for sustainable
development. The construction industry, being one of the largest consumers of natural resources
and a significant contributor to environmental pollution, plays a crucial role in this context.
Sustainable building practices aim to minimize the negative environmental impacts of

construction activities while enhancing the economic and social benefits.

This chapter reviews the existing literature on sustainable building projects with a specific focus
on the context of the Akaki Kality Sub-City. It provides a comprehensive overview of the key
concepts, theoretical frameworks, and empirical studies relevant to sustainable construction. The
literature review is structured to first discuss the general principles and definitions of sustainable
building, followed by an exploration of the factors influencing the adoption of sustainable
practices in construction. It also examines the specific challenges and opportunities associated
with implementing sustainable building projects in urban areas, with a particular emphasis on

developing regions.

Furthermore, this chapter highlights the importance of stakeholder involvement, policy
frameworks, and the existence of environmental materials in promoting sustainable construction.
It critically analyses previous research findings, identifies gaps in the existing literature, and
outlines the areas that require further investigation. By establishing a solid theoretical and
empirical foundation, this literature review aims to provide a clear understanding of the
determinants of sustainable building projects and their implications for the Akaki Kality Sub-
City.

2.2 Theoretical Literature Revies

The conceptual framework for sustainable building projects is grounded in several key theories
and models that have been developed to understand and guide sustainable practices in the
construction industry. This section explores these theoretical foundations, providing a basis for

analysing sustainable building projects in the Akaki Kality Sub-City.



Sustainable Development Theory: Sustainable development, as defined by the Brundtland
Commission in 1987, refers to development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. This theory underpins
the concept of sustainable building by emphasizing the balance between economic growth,
environmental protection, and social equity. In the context of construction, sustainable
development involves creating buildings that are energy-efficient, environmentally friendly, and

socially responsible (World Commission on Environment and Development, 1987).

Sustainable development theory emphasizes the need for development that meets present needs
without compromising future generations' ability to meet their own needs. This theory provides a
holistic approach to development, balancing economic growth, environmental protection, and
social equity. In the context of sustainable building projects, sustainable development theory
underscores the importance of designing and constructing buildings that are environmentally

responsible, economically viable, and socially beneficial.

Triple Bottom Line (TBL) Framework: The Triple Bottom Line (TBL) framework, introduced
by John Elkington in 1994, expands the traditional reporting framework to include social and
environmental performance in addition to financial performance. This approach encourages
organizations to measure their success not just by profit but also by their impact on people and
the planet (Elkington, J., 1997). In sustainable building projects, the TBL framework is used to
evaluate environmental sustainability (e.g., energy use, waste reduction), social sustainability
(e.g., community benefits, health, and safety), and economic sustainability (e.g., cost savings,
long-term value) of construction practices (Elkington, J., 1997).

Life Cycle Assessment (LCA): Life Cycle Assessment (LCA) is a methodological framework
used to assess the environmental impacts of a process from cradle to grave. In the context of
sustainable building, LCA involves evaluating the environmental impacts associated with all
stages of a building's life, from material extraction and construction to operation and demolition.
This comprehensive approach helps identify opportunities for reducing environmental impacts
and improving resource efficiency throughout the building's lifecycle.

A systematic process for evaluating the environmental impacts associated with all stages of a

product's life, from raw material extraction through production, use, and disposal. In the context
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of buildings, it helps identify opportunities to improve environmental performance throughout

the building’s lifecycle.

Green Building Rating Systems: Green building rating systems, such as LEED (Leadership in
Energy and Environmental Design), BREEAM (Building Research Establishment Environmental
Assessment Method), and Green Star, provide standardized criteria for evaluating the
sustainability performance of buildings. These systems assess various aspects of a building's
design, construction, and operation, including energy efficiency, water use, indoor environmental
quality, and material selection. They serve as valuable tools for promoting sustainable practices
and benchmarking the performance of sustainable building projects (Green Building, 2024).
Stakeholder Theory: Stakeholder theory posits that organizations should consider the interests
and impacts of all stakeholders, including customers, employees, suppliers, community
members, and the environment, rather than focusing solely on shareholders. In sustainable
building projects, stakeholder theory emphasizes the importance of engaging and collaborating
with various stakeholders throughout the project lifecycle to ensure that their needs and concerns
are addressed. This collaborative approach can enhance the social and environmental
performance of construction projects and foster community support.

Innovation Diffusion Theory: Innovation Diffusion Theory was developed by Everett Rogers,
and explains how new ideas and technologies spread within a society or organization. This
theory is relevant to sustainable building projects as it highlights the factors that influence the
adoption of sustainable practices and technologies in the construction industry. These factors
include relative advantage, compatibility, complexity, trialability, and observability.
Understanding these factors can help identify strategies to promote the adoption of sustainable
building practices in the Akaki Kality Sub-City.

2.2.1 Definition of Key Terms and Concepts

Understanding the key terms and concepts related to sustainable building is crucial for a
comprehensive analysis of sustainable building projects. This section defines the primary terms

and concepts used throughout this study.

Sustainability: Sustainability is the capacity to endure or remain viable over time, particularly

regarding the balanced development of social, economic, and environmental needs. In building
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construction, it emphasizes practices that are eco-friendly, socially responsible, and

economically viable.

Sustainable Building (Green Building): The practice of designing, constructing, and operating
buildings in a way that reduces or eliminates negative impacts on the environment and human
health. It involves efficient use of resources, reducing waste and pollution, and enhancing
occupant health and productivity.

Energy Efficiency: The goal of reducing the amount of energy required to provide products and
services. In buildings, this can be achieved through various means such as improved insulation,

energy-efficient windows, and high-efficiency HVAC systems.

Renewable Energy: Energy generated from natural resources that are replenished constantly,
such as solar, wind, and geothermal energy. Incorporating renewable energy sources into
building projects reduces reliance on fossil fuels and decreases greenhouse gas emissions.

Resource Efficiency: The practice of using materials and resources sustainably, minimizing
waste, and maximizing resource utilization. This includes using recycled materials, reducing

material consumption, and reusing materials when possible.

Indoor Environmental Quality (IEQ): The quality of the indoor environment as it relates to the
health and well-being of building occupants. It includes factors such as air quality, lighting,

thermal comfort, and acoustics.

Sustainability Indicators: Metrics used to measure the sustainability performance of a building
or project. These indicators can include energy consumption, water usage, waste generation,

carbon footprint, and occupant satisfaction.

Urban Sustainability: The application of sustainable development principles in urban areas to
create liveable, resilient, and environmentally friendly cities. It involves integrated planning and
management of urban resources to enhance quality of life while minimizing environmental

impact.

Built Environment: The human-made surroundings that provide the setting for human activity,
including buildings, infrastructure, and public spaces. Sustainable practices in the built

environment aim to reduce environmental impacts and enhance social and economic benefits.

12



2.3 Benefits of Sustainable Building Projects and Barriers to Implementation

2.3.1 Evaluate the Benefits of Sustainable Building Projects

Economic Benefits Empirical evidence supports the economic benefits of sustainable building
projects. Kats (2003) conducted a comprehensive study in the United States and found that green
buildings achieved significant cost savings through reduced energy and water use, as well as
lower maintenance costs. Additionally, a study by Eichholtz, Kok, and Quigley (2010)
demonstrated that green buildings command higher rental rates and property values compared to

conventional buildings, indicating strong economic incentives for adopting sustainable practices.

Environmental Benefits: The environmental benefits of sustainable building projects are well-
documented in empirical studies. For example, research by Newsham et al. (2009) in Canada
showed that LEED-certified buildings have lower energy consumption and greenhouse gas
emissions compared to non-certified buildings. A study by Zhang et al. (2011) in China found
that green buildings contribute to significant reductions in water usage and waste generation,

highlighting their positive environmental impact.

Social Benefits: Empirical studies have also explored the social benefits of sustainable building
projects. Heerwagen (2000) found that green buildings with enhanced indoor environmental
quality, such as improved air quality and natural lighting, are associated with higher occupant
satisfaction and productivity. A study by Singh et al. (2010) in the United States showed that
green buildings positively impact occupant health, reducing symptoms such as respiratory issues
and headaches, thereby contributing to overall well-being.

2.3.2 Identify the barriers to implementing Sustainable building projects

Financial Barriers: Empirical research indicates that financial barriers are a significant
challenge in implementing sustainable building projects. A study by Hakkinen and Belloni
(2011) in Finland found that the high initial costs of green building technologies and materials
deter many developers from adopting sustainable practices. Similarly, research in India by Gupta
and Chandiwala (2010) highlighted that the lack of financial incentives and affordable financing
options are major obstacles to green building implementation. Environmental regulations
frequently offer financial incentives, such as tax breaks or refunds, for adopting sustainable
practices. According to Wang et al. (2018), these incentives can have a considerable impact on

developers' decisions to adopt sustainable building techniques and invest in green technologies.
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The initial expense of environmental materials can inhibit many Ethiopian builders. According to
Gashaw's (2021) research, despite the long-term benefits, hefty upfront prices sometimes
discourage stakeholders from investing in environmentally friendly products. Financial
incentives and government support may be required to address these issues.

Technical Barriers: Technical barriers, such as the lack of knowledge and expertise, are
frequently cited in empirical studies as impediments to sustainable building practices. For
instance, a study by Darko and Chan (2017) in Hong Kong found that inadequate technical skills
and limited access to sustainable building technologies hinder the adoption of green practices.
Additionally, research in South Africa by Van Wyk and Chege (2004) emphasized the need for
specialized training and education programs to build technical capacity in the construction

industry.

Regulatory and Policy Barriers: Empirical studies have identified regulatory and policy
barriers as significant challenges to sustainable building implementation. A study by Zuo and
Zhao (2014) in Australia found that inconsistent and unclear regulations create uncertainty and
impede the adoption of green building practices. Similarly, research in Nigeria by Windapo and
Goulding (2015) indicated that the lack of enforcement of existing building codes and

regulations poses a barrier to sustainable construction.

Cultural and Behavioral Barriers: Cultural and behavioral factors are also critical barriers to
sustainable building adoption. A study by Jaillon and Poon (2009) in Hong Kong found that
resistance to change and traditional construction practices hinder the acceptance of green
building technologies. In the United States, research by Hoffman and Henn (2008) highlighted
that cultural attitudes and behaviors significantly influence the willingness to adopt sustainable

practices, emphasizing the need for public awareness campaigns and behavioral incentives.

Public Awareness and Support: The existence of environmental policies can raise public
awareness of sustainability issues, resulting in increased demand for green buildings. Sinha et al.
(2021) found that measures that promote public awareness can result in a market-driven push for

sustainable construction techniques.

High Implementation Costs: While rules can encourage sustainable activities, the high initial

costs of compliance can discourage stakeholders from implementing environmentally friendly

14



practices. Mosaico et al. (2021) contend that these costs frequently surpass perceived benefits,

limiting the efficacy of environmental programs in fostering sustainability.

Inconsistent Regulations: Inconsistencies in environmental policies between government levels
can confuse and impede compliance among construction players. Alsharif et al. (2020) argue that
a lack of regulatory consistency might lead to fragmentation in sustainable building techniques
and hinder progress toward sustainability goals.

2.4 Conceptual Literature
This section reviews the conceptual literature relevant to each research objective of the study on
sustainable building projects in the Akaki Kality Sub-City.

2.4.1 Key Factors Influencing the Adoption of Sustainable Building Practices

Sustainable building practices involve the design, construction, and operation of buildings in an
environmentally responsible and resource-efficient manner. Key concepts include energy
efficiency, water conservation, use of sustainable materials, and indoor environmental quality.
The literature highlights several factors influencing the adoption of these practices, including
regulatory frameworks, market demand, technological advancements, and stakeholder

awareness.

Environmental Policies: Regulatory frameworks, government policies, and regulations play a
critical role in promoting sustainable building practices. Studies have shown that stringent
building codes, environmental regulations, and incentives for green building can significantly
influence the adoption of sustainable practices. For instance, the introduction of energy
performance standards and mandatory green building certifications can drive the construction
industry towards sustainability.

Numerous studies have demonstrated the impact of regulatory frameworks and policy incentives
on the adoption of sustainable building practices. For instance, Qi et al. (2010) found that
stringent building codes and environmental regulations in China significantly increased the
implementation of green building technologies. Similarly, studies in the European Union have
shown that policies such as subsidies for energy-efficient renovations and mandatory green

certifications have led to higher rates of sustainable building adoption (Kibert, 2016). (Zuo and
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Zhao, 2019; Tzeng et al., 2020) Indicated the effect of environmental regulation and frameworks
on sustainable construction buildings.

Environmental Materials: Advancements in building technologies, such as energy-efficient
HVAC systems, renewable energy integration, and sustainable building materials, facilitate the
adoption of sustainable practices. The literature emphasizes the importance of innovation in
reducing the environmental impact of buildings and improving their performance. Adoption of
new technologies often depends on factors such as cost, compatibility with existing systems, and
the availability of skilled labor. (Mohammad and Pasquire, 2021; Ashby and Johnson, 2020;
Zainon, 2017) Indicated that the choice of environmental materials plays a crucial role in
sustainable building projects as they significantly influence energy efficiency, resource

conservation, and overall environmental impact.

Studies have shown that technological advancements facilitate the adoption of sustainable
building practices. For example, Hwang and Tan (2012) found that the availability of advanced
green building technologies, such as high-efficiency HVAC systems and renewable energy
systems, was a significant factor in the adoption of sustainable practices in Singapore.
Additionally, empirical research in Germany by Rehm and Ade (2013) highlighted that
technological innovations in building materials and construction methods contribute to the

broader adoption of sustainable building practices.

Awareness and Engagement: Awareness and engagement of stakeholders, including architects,
builders, developers, and occupants, are crucial for the successful implementation of sustainable
building practices. Educational programs, professional training, and stakeholder collaboration
can enhance understanding and commitment to sustainability. The literature suggests that
increasing stakeholder awareness through information dissemination and participatory
approaches can lead to greater adoption of sustainable practices. (Hammed et al., 2020; Hwang
and Tan, 2012) indicated that increasing understanding among construction professionals such as
architects, civil engineers, and others promotes sustainable building construction projects.

Market Demand The demand for sustainable buildings is driven by increasing awareness of
environmental issues among consumers and investors. Market demand for green buildings is
influenced by factors such as the rising cost of energy, consumer preference for environmentally

friendly products, and the perceived health benefits of sustainable buildings. Conceptual
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literature suggests that market forces can be a powerful driver for the adoption of sustainable

building practices.

Empirical research indicates that market demand and consumer awareness are critical drivers of
sustainable building practices. A study by Dodge Data & Analytics (2018) revealed that market
demand for green buildings in the United States has been growing steadily, driven by factors
such as rising energy costs and increased consumer preference for environmentally friendly
buildings. In Australia, Wilkinson et al. (2013) found that tenant demand for healthier and more

sustainable office spaces has encouraged developers to invest in green building projects.

Stakeholder Engagement: Empirical studies emphasize the importance of stakeholder
engagement in promoting sustainable building practices. For instance, a study by Othman and
Elsayed (2012) in Egypt found that involving stakeholders, such as architects, engineers,
contractors, and building occupants, in the planning and design phases of construction projects
led to better implementation of sustainable practices. Similarly, research in the United States by
Ahn et al. (2013) indicated that stakeholder collaboration and education are essential for

overcoming barriers to sustainable building adoption.

2.4.2 Effect of Existence of Environmental Policy on Sustainable Building

Environmental policies are critical in supporting sustainable building practices because they set
frameworks, laws, and incentives that direct the construction industry's actions toward
environmental responsibility. This literature review assesses the impact of environmental
regulations on sustainable building development, highlighting the role of regulatory frameworks,
compliance drives, and impediments in meeting sustainability goals.

Environmental regulations establish a regulatory framework that demands sustainable
construction methods. According to Zuo and Zhao (2019), government restrictions such as
building codes and energy efficiency standards are critical drivers of sustainability in urban
development projects. Policies frequently encourage or require the use of green building
certifications (e.g., LEED, BREEAM), which can improve the sustainability of new buildings.
Tzeng et al. (2020) claim that environmental regulations that incentivize certification efforts

result in higher building performance requirements and lower environmental footprints.
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2.4.3 Effect of Existence of Environmental Material on Sustainable Building

While ecologically friendly materials might result in long-term savings, the initial price can be
prohibitive for some projects. According to Mohammad and Pasquire (2021), initial material
costs can discourage builders from using sustainable methods, especially in economically
disadvantaged areas. Environmental materials, such as recycled steel and sustainable timber,
have a reduced carbon footprint than conventional materials. According to Ashby and Johnson
(2020), using recycled materials can help reduce greenhouse gas emissions from material
manufacturing and transportation.

The use of renewable and recycled materials increases resource efficiency in building. Dincel et
al. (2019) argue that innovative materials and processes, such as hempcrete and bamboo, can
replace traditional materials while effectively utilizing renewable resources. Environmental
materials improve indoor air quality (IAQ) by lowering hazardous emissions. Kamaruzzaman
and Zainon (2017) discovered that low-VOC (volatile organic compound) materials increase

IAQ, resulting in a healthier living environment.

2.4.4 Effect of Existence of Awareness on Sustainable Building

Awareness and education about sustainable building techniques are critical for increasing the use
of environmentally friendly construction methods. This literature review investigates how
awareness campaigns and educational initiatives affect stakeholders in the building sector, such
as architects, builders, legislators, and the general public, resulting in better sustainability
outcomes. Increased understanding of sustainable building methods informs stakeholders about
the advantages of environmentally friendly materials, energy-efficient designs, and waste-
reduction strategies. According to Hwang and Tan (2012), increased understanding among
construction professionals’ results in better decision-making and promotes sustainable project
management practices. Public knowledge helps consumers to seek out sustainable alternatives,
creating market demand for green buildings. A study by Hammed et al. (2020) found that
consumers with a higher understanding of sustainability issues are more likely to choose green
buildings, influencing developers to prioritize sustainable practices.

Training and Capacity Building: Education activities dedicated to construction professionals
help them improve their knowledge and abilities in sustainable design and building methods.
According to Korkmaz et al. (2010), educational programs can effectively bridge the knowledge

gap, allowing professionals to successfully use sustainable procedures and materials.
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Integrating Sustainability into Curricula: Incorporating sustainability concepts into university
curricula can provide future architects and engineers with the tools needed to design and create
sustainable buildings. Parkin et al. (2014) suggest that academic institutions play an important

role in molding emerging professionals' values and attitudes toward sustainability.

2.4.4.1 Barriers to Awareness and Education:

Various barriers on awareness and education affect the practice of sustainability in construction
projects. These barriers significantly hinder the implementation of sustainable practices. These
barriers include:

Lack of Comprehensive Programs: Despite the importance of awareness and education, there
is sometimes a dearth of planned and comprehensive educational programs focused on
sustainable building techniques. Asif et al. (2013) found that insufficient training and education

can result in a knowledge gap, impeding the development of sustainable construction techniques.

Resistance to Change: Although awareness campaigns can promote sustainable practices, some
industry stakeholders may resist changing traditional practices due to perceived risks or costs
associated with new methods. According to Othman et al. (2021), this resistance can stall

progress toward adopting sustainable buildings despite increased awareness.

2.5 Empirical Literature Review
This section reviews the empirical literature relevant to each research objective of the study on
sustainable building projects in the Akaki Kality Sub-City.

2.5.1 Empirical Literature Review on Ethiopian Case
In Ethiopia, the growing focus on sustainable building practices is essential for addressing

environmental challenges and fostering economic development.

2.5.1.1 Empirical Literature Review on the Effect of Education and Awareness

Awareness and education are critical in promoting sustainable practices throughout the
construction business, influencing stakeholders ranging from government agencies to local
communities. Ethiopians' awareness of sustainable building principles is still developing.
Tadesse and Mulugetta (2019) found that, while there is a rising understanding of the need for

sustainability, many stakeholders are unaware of specific sustainable practices and materials.
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Increasing community awareness is critical for promoting sustainable development in the
building industry.

Increased consumer understanding influences their preferences for sustainable structures.
According to Gebreegziabher et al. (2021), informed customers are more inclined to support
environmentally friendly housing efforts, increasing demand for sustainable building approaches.
This rising demand encourages developers to include greener methods in their designs.
Education and training programs for architects, engineers, and construction workers improve
skills in sustainable building methods. Molla and Chetu (2018) underline the importance of
focused instructional initiatives that focus on sustainability in building. Such programs can
greatly improve stakeholders' knowledge and capacity in implementing sustainable practices.
Mesfin and Desalegn (2020) argue that Ethiopian universities must incorporate sustainable
practices into their training programs to produce a workforce that values environmental
sustainability in construction. Traditional building practices in some Ethiopian villages may be
resistant to current sustainable alternatives due to cultural linkages. According to Gashaw and
Getahun (2021), addressing cultural preconceptions and incorporating local knowledge into
sustainability education is critical for the successful adoption of green construction methods. A
significant impediment to the adoption of environmentally friendly materials in Ethiopia is a lack
of awareness among builders and consumers about their benefits. Daba and Abebe (2020) found
that raising awareness and educating stakeholders about the benefits of environmentally friendly

materials is critical for increasing adoption and utilization.

2.5.1.2 Empirical Literature Review on Effect of Environmental Materials

The increasing necessity of sustainable development has pushed environmental materials to the
forefront of Ethiopia's construction sector. These materials are critical in reducing the building
sector's environmental imprint, boosting energy efficiency, and increasing the overall
sustainability of construction methods. This literature review looks at the impact of
environmental materials on sustainable building in Ethiopia, with an emphasis on availability,
application, and challenges.

Bediye and Eniang (2020) investigate the feasibility of employing recycled materials in
construction, such as recovered wood and recycled steel, to contribute to the sustainability of
building projects. The use of environmentally friendly materials has a considerable impact on
building energy efficiency. Taffese and Moges (2021) found that elements like insulated
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concrete forms and energy-efficient glass can improve thermal performance and reduce energy
consumption for heating and cooling in Ethiopian structures. This reduction in energy usage
helps to reduce environmental effects. In addition to energy efficiency, the adoption of
ecologically friendly materials can have a considerable health advantage for residents.
Alemayehu et al. (2022) found that materials free of volatile organic compounds (VOCs) and
other toxic chemicals contribute to healthier indoor environments, which are crucial for residents'

well-being.

2.5.1.3 Empirical Literature Review on the Effect of Environmental Policies

The construction business in Ethiopia confronts substantial obstacles in promoting sustainable
building techniques, owing mostly to growing urbanization and economic development
pressures. Environmental policies provide an important framework for leading the transition to
sustainable building by encouraging energy-efficient practices, the use of sustainable materials,
and reducing environmental consequences.

The Ethiopian government has implemented various measures to promote sustainable
development, most notably the Growth and Transformation Plan (GTP). According to
Zemedeneh (2020), the GTP prioritizes environmental sustainability and encourages the
adoption of sustainable practices in the building and real estate industries, laying the groundwork
for future laws and incentives. The Ethiopian Environmental Protection Authority has
implemented policies to encourage sustainable land use and construction methods. According to
Hailu and Daba (2021), compliance with these standards is critical for the development of
sustainable buildings since they require Environmental Impact Assessments (EIAs) for
construction projects.

Environmental policies encourage the use of green building materials. Tesfaye and Gashaw
(2022) discovered that rules encouraging the use of local and eco-friendly materials have
resulted in improved awareness and application of sustainable materials in construction projects,
while acceptance remains variable due to compliance issues. Environmental policies have helped
improve energy efficiency in Ethiopian structures. According to Abebe and Taffese (2021),
policies concentrating on energy conservation measures in buildings are beginning to have
positive outcomes, particularly in terms of lowering energy prices and reducing dependency on
nonrenewable energy sources. One of the most critical difficulties in Ethiopia is the ineffective

enforcement of environmental legislation. Ayele et al. (2021) found that, despite the existence of

21



extensive environmental legislation, poor enforcement and oversight prevent effective
compliance, limiting the potential advantages of these policies on sustainable building practices.
Lack of awareness among stakeholders also impedes the effectiveness of environmental
regulations. According to Bediye and Tan (2020), many builders and developers lack the
requisite knowledge and resources to comply with environmental requirements, resulting in

inadequate implementation of sustainable methods.

2.5.2 Empirical Literature on Strategies for Promoting Sustainable Building Practices

To promote sustainable construction buildings different strategies can be followed these include:
Policy and Regulatory Strategies: Empirical evidence supports the effectiveness of policy and
regulatory strategies in promoting sustainable building practices. Deng and Wu (2014) in
Singapore demonstrated that the introduction of mandatory green building codes and financial
incentives led to a significant increase in the number of sustainable building projects. Similarly,
research in Germany by Mlecnik et al. (2010) showed that supportive policies and regulations,
such as tax incentives and subsidies, effectively encourage the adoption of green building

practices.

Financial and Economic Strategies: Empirical studies highlight the importance of financial and
economic strategies in promoting sustainable building practices. A study by Li et al. (2013) in
China found that providing financial incentives, such as grants and subsidies, significantly boosts
the adoption of green building technologies. Additionally, research in the United States by Fuerst
and McAllister (2011) indicated that market-based mechanisms, such as green bonds and carbon
pricing, are effective tools for financing sustainable building projects.

Educational and Training Strategies: Empirical research underscores the necessity of
educational and training strategies for promoting sustainable building practices. A study by
Abidin and Pasquire (2007) in Malaysia found that incorporating sustainability into educational
curricula and providing professional development programs for construction practitioners
enhances the adoption of sustainable practices. Similarly, research in the United Kingdom by
Hékkinen et al. (2013) highlighted the importance of continuous learning and certification

programs to keep industry professionals updated on sustainable technologies and practices.

Technological and Innovation Strategies: Empirical studies support the role of technological

and innovation strategies in advancing sustainable building practices. For instance, a study by
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Zhang et al. (2013) in the United States found that investing in research and development of
green building technologies, such as renewable energy systems and energy-efficient materials,
drives the adoption of sustainable practices. Research in Japan by Asif et al. (2007) demonstrated
that showcasing pilot projects and demonstration buildings can effectively promote the benefits

and feasibility of sustainable building practices.

Community Engagement and Awareness Strategies: Empirical evidence highlights the
significance of community engagement and awareness strategies in promoting sustainable
building practices. A study by Kibert (2013) in the United States found that public awareness
campaigns, workshops, and community consultations are effective in raising awareness and
gaining public support for green building projects. Similarly, research in Canada by Cole (2011)
emphasized the importance of involving community members in the planning and decision-

making processes to ensure the acceptance and success of sustainable building initiatives.

2.6 Policy and Strategies

This section examines the policies and strategies relevant to the determination and promotion of
sustainable building projects in Akaki Kality Sub-City. The analysis focuses on existing
frameworks, proposed initiatives, and best practices from other regions to provide a
comprehensive understanding of how sustainable building practices can be effectively

implemented and supported.

2.6.1 Existing Policies and Regulatory Frameworks

Ethiopia has implemented a variety of policies and regulatory frameworks to promote sustainable
development, urban planning, environmental protection, and economic growth.

National Building Codes and Standards: In Ethiopia, the building codes and standards play a
significant role in guiding construction practices. The current national building codes incorporate
some elements of sustainability, such as energy efficiency requirements and water conservation
measures. However, the extent to which these codes are enforced and updated remains a
challenge. Strengthening and regularly updating these codes to include comprehensive green

building standards is essential for promoting sustainability.

Environmental Policies: Ethiopia's environmental policies, including the Climate Resilient
Green Economy (CRGE) strategy, aim to achieve sustainable development while minimizing the

country's greenhouse gas emissions. The CRGE strategy includes specific goals for the building
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sector, such as improving energy efficiency and promoting the use of renewable energy in
buildings. Implementing these policies at the local level, including Akaki Kality Sub-City, can
drive the adoption of sustainable building practices.

Incentive Programs: Incentive programs, such as tax breaks, grants, and subsidies, are crucial
for encouraging developers and property owners to adopt sustainable building practices. While
Ethiopia has introduced some incentives for renewable energy projects, there is a need to expand
these incentives to cover a broader range of sustainable building practices. Developing targeted
financial incentives can reduce the initial cost barriers associated with green building

technologies and materials.

2.6.2 Proposed Initiatives and Strategies

To ensure the widespread adoption of sustainable building practices, it is essential to strengthen
regulatory frameworks. This includes updating national and local building codes to incorporate
comprehensive green building standards and ensuring their enforcement. Additionally,
establishing mandatory green building certification programs can set clear benchmarks for

sustainability and encourage compliance.

Financial and Economic Strategies Economic strategies to promote sustainable building
include providing financial incentives, such as grants, loans, and subsidies, for green projects.
The literature also suggests implementing market-based mechanisms like carbon pricing and
green bonds to support sustainable construction. Encouraging private sector investment through
public-private partnerships can further enhance funding for sustainable projects. Proposed

strategies include:

Offering tax credits for buildings that meet specific sustainability criteria can motivate
developers to invest in green technologies and practices.

Providing subsidies and grants for sustainable building materials, energy-efficient systems, and

renewable energy installations can lower the financial burden on developers.

Developing green financing mechanisms, such as low-interest loans and green bonds, can

facilitate access to capital for sustainable building projects.
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Investing in research and development (R&D) of sustainable building technologies is crucial for
advancing green construction practices. Proposed initiatives include providing grants for
research institutions and companies, implementing pilot projects to showcase innovative
sustainable building practices and demonstrate their feasibility and benefits, and Facilitating the
transfer of sustainable building technologies from developed countries to Ethiopia through

partnerships and collaborations.

Educational and Training Strategies: Education and training are vital for building the technical
capacity needed for sustainable building practices. The literature highlights the importance of
incorporating sustainability into educational curricula for architecture, engineering, and

construction management. Proposed strategies include:

Incorporating sustainability into the curricula of architecture, engineering, and construction

management programs in universities and technical schools.

Offering continuous professional development programs and certification courses for

construction industry professionals.

Conducting public awareness campaigns to educate property owners, developers, and the general

public about the benefits of sustainable buildings.

Community Engagement and Awareness Strategies: Engaging the community and raising
awareness about the benefits of sustainable building practices are crucial for gaining public
support. The literature recommends conducting awareness campaigns, workshops, and public
consultations to inform and involve stakeholders. Collaborative approaches that involve
community members in planning and decision-making processes can enhance the acceptance and
success of sustainable building projects. Establishing platforms for collaboration among
government agencies, the private sector, academia, and civil society to develop and implement
sustainable building initiatives. Encouraging public-private partnerships to leverage resources

and expertise for sustainable building projects.

Policy and Regulatory Strategies To promote sustainable building practices, the literature
recommends the development of comprehensive policy and regulatory frameworks. These can

include mandatory green building codes, financial incentives, tax breaks, and subsidies for
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sustainable projects. Strong enforcement mechanisms and regular updates to regulations are also

crucial.

Technological and Innovation Strategies: Promoting research and development in sustainable
building technologies is essential for advancing sustainability in construction. The literature
suggests investing in innovative technologies, such as renewable energy systems, energy-
efficient building materials, and smart building technologies. Supporting pilot projects and
demonstration buildings can showcase the benefits of sustainable practices and encourage wider

adoption.

2.6.3 Best Practices from Other Regions

Green Building Councils Many countries have established Green Building Councils (GBCs)
that promote sustainable building practices through certification programs, advocacy, and
education. For example, the U.S. Green Building Council (USGBC) and the Green Building
Council of South Africa (GBCSA) have successfully advanced green building practices in their
respective countries. Establishing a similar council in Ethiopia can provide a structured approach

to promoting sustainability in the construction sector.

Comprehensive Green Building Policies Countries such as Germany and Singapore have
implemented comprehensive green building policies that include stringent building codes,
financial incentives, and public awareness campaigns. These policies have resulted in significant
advancements in sustainable building practices. Adopting similar comprehensive policies in

Ethiopia can create a supportive environment for green building initiatives.

Sustainable Urban Planning Cities like Copenhagen and Vancouver have integrated
sustainable building practices into their urban planning frameworks. These cities have
implemented policies that encourage high-density, mixed-use developments with green building
features. Learning from these cities, Akaki Kality Sub-City can incorporate sustainable building

principles into its urban planning to create a more sustainable and liveable environment.
2.7 Good Practices or Best Experience

This section reviews good practices and best experiences related to sustainable building projects
from both developed and developing countries. These examples provide valuable insights and
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lessons that can inform the promotion and implementation of sustainable building practices in
the Akaki Kality Sub-City.

2.7 Developed Countries
United States: LEED Certification: The United States Green Building Council (USGBC)

developed the Leadership in Energy and Environmental Design (LEED) certification, one of the
most widely recognized green building certification programs globally. LEED provides a
framework for identifying and implementing practical and measurable green building design,
construction, operations, and maintenance solutions. LEED-certified buildings in the United
States have demonstrated significant energy savings, reduced water consumption, and improved
indoor environmental quality. The success of LEED has been driven by a combination of
stringent standards, market demand, and government incentives, making it a model for other

countries to follow.

Germany: Passive House Standard: Germany is known for its rigorous Passive House
(Passivhaus) standard, which focuses on energy efficiency and building performance. Passive
House buildings use significantly less energy for heating and cooling compared to conventional
buildings, achieved through high levels of insulation, airtight construction, and energy-efficient
windows. The success of the Passive House standard in Germany is attributed to strong
regulatory support, financial incentives, and extensive training programs for architects and
builders. This standard has been widely adopted in Europe and is being increasingly recognized

globally for its effectiveness in reducing energy consumption and greenhouse gas emissions.

Sweden: Sustainable Urban Planning in Stockholm Stockholm's Hammarby Sjostad is a
notable example of sustainable urban development. This district integrates green building
practices, renewable energy systems, and efficient waste management to create a sustainable
living environment. Key features include the use of district heating, solar panels, and green roofs,
as well as an emphasis on public transportation and pedestrian-friendly infrastructure. The
success of Hammarby Sjostad is due to comprehensive planning, stakeholder collaboration, and a
strong commitment to sustainability from both the public and private sectors. This integrated

approach serves as a benchmark for sustainable urban development.
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2.7.1 Developing Countries
Different developing countries have a variety of experience in the practice of sustainable

buildings. The following are some experiences:

India: India's Green Rating for Integrated Habitat Assessment (GRIHA) is a national green
building rating system designed to suit the country's unique climatic conditions and development
priorities. GRIHA promotes sustainable building practices by evaluating the environmental
performance of buildings over their lifecycle. Successful implementation of GRIHA has been
supported by government incentives, mandatory compliance for certain building types, and
extensive awareness campaigns. Examples of GRIHA-certified buildings in India have shown
reductions in energy and water consumption, as well as improved occupant health and comfort.
This system demonstrates how localized rating systems can effectively promote sustainability in

developing countries.

South Africa: Green Building Council of South Africa (GBCSA) The Green Building Council
of South Africa (GBCSA) has been instrumental in advancing sustainable building practices in
the country. GBCSA introduced the Green Star SA rating system, which assesses the
environmental impact of buildings in terms of energy use, water efficiency, materials, and indoor
environmental quality. Successful projects, such as the No.1 Silo building in Cape Town, have
achieved significant sustainability milestones, including energy savings and reduced carbon
footprints. GBCSA's efforts have been supported by government policies, industry partnerships,
and educational initiatives, highlighting the importance of a coordinated approach to green
building promotion.

Kenya: Adoption of Sustainable Building Materials Kenya has made strides in sustainable
building through the adoption of locally available and environmentally friendly building
materials. The use of stabilized soil blocks, bamboo, and recycled materials in construction
projects has reduced environmental impact and construction costs. Projects such as the Eco-
House in Nairobi demonstrate the feasibility and benefits of using sustainable materials. Support
from non-governmental organizations, community involvement, and government policies
promoting sustainable construction practices have been key factors in the success of these
initiatives. This approach emphasizes the importance of context-specific solutions and local

resources in promoting sustainability in developing countries.
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2.8 Conceptual Framework

A theoretical model that identifies the topics being studied and their connections is called a
conceptual framework. The purpose of the conceptual framework is to arrange the study's
concepts and highlight conceptual differences, processes, or ideas. The independent variables in
the study includes existence of environmental materials, environmental policy, and awareness
and education regarding sustainable construction building. The study investigates the effect of

these independent variables on dependent variable (sustainable buildings construction).

Figure 2.1 Conceptual Framework

Independent Variable

Dependent Variable

Existence of Environmental

Policies

Existence of

Environmental Materials

Existence of Awareness

2.9 Research Gap

Some works consider the determination of Sustainable Building Projects in different areas of
Ethiopia as well as Addis Ababa. Different researchers (Abebe and Taffese, 2021; Ayele et al.,
2021; Tesfaye and Gashaw, 2022) indicated that policies concentrating on energy conservation
measures in buildings are beginning to have positive outcomes, particularly in terms of lowering
energy prices and reducing dependency on nonrenewable energy sources. In addition, rules
encouraging the use of local and eco-friendly materials have resulted in improved awareness and
application of sustainable materials in construction projects, while acceptance remains variable
due to compliance issues. Even if there exists extensive environmental legislation, poor
enforcement and oversight prevent effective compliance, limiting the potential advantages of
these policies on sustainable building practices.

The importance of using environmentally friendly materials like insulated concrete forms and

energy-efficient glass in building energy efficiency was investigated by (Taffese and Moges,
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2021; Taffese and Moges. 2021; Alemayehu et al., 2022). Different scholars investigated the
importance of awareness and education in promoting sustainable practices throughout the
construction business, influencing stakeholders ranging from government agencies to local
communities (Gashaw and Getahun, 2021; Gebreegziabher et al., 2021, Daba and Abebe, 2020).
These scholars indicated that improving the knowledge of stakeholders, consumers, and
contractors in sustainability in the building can greatly improve stakeholders' knowledge and
capacity to implement sustainable practices. However, these researches have limitations in
investigating the effect of education and awareness, the existence of environmental materials,
and the existence of environmental policies.

There is an absence of detailed case studies on successful sustainable building initiatives within
Akaki Kality, which can serve as models for future projects. Hence, there are limited works in
the Akaki-Kality sub-city that consider the effect of Environmental Policies, the Existence of
Environmental Materials, and Awareness and Education on the dependent variable of

Sustainable Building Construction.
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3. Research Methodology

3.1 Introduction

This chapter provides an overview of the exploration methodology used in the course of this
exploration process. It discusses the research area, research design, and identification of the
population and the sample of the study. It also established the tool that was used in the data

collection and the system of data analysis.

3.2 Description of Study Area

Akaki Kality is an area in the southern part of Addis Ababa, the capital city of Ethiopia. It is one
of the ten sub-cities of Addis Ababa and is known for its diverse mix of residential, industrial,
and commercial activities. Akaki Kality is located in the southern part of Addis Ababa, Ethiopia.

It is bordered by other sub-cities such as Bole and Nifas- silk Lafto.

The area consists of various construction projects including residential housing developments,
commercial construction works, and infrastructure including schools, health canters, religious
institutions, and recreational facilities to support the community's needs. Like many parts of
Addis Ababa, Akaki Kality also faces challenges such as inadequate infrastructure in some areas,
traffic congestion, and limited use of sustainable construction projects. This area is selected due
to the industrial zone of the city as well as the country. The ongoing construction development
initiatives aim to address these issues and improve overall liveability and sustainability.
However, the construction works lack sustainability due to the lack of environmentally friendly

materials, awareness and education, and lack of environmental regulations and policies.

3.3 Research Design

According to Mouton J. (2001), a research design is a person's intended course of action or
blueprint for conducting research. The way a researcher plans to conduct research is known as
research design. The type of exploration for this study was the explanatory and descriptive type
of exploration used to understand the relationship between variables and draw a better

conclusion.

The descriptive research design helps in gathering information and explaining how the
sustainable building construction variables affect sustainable building in further detail. This

system aims to address the target of the study by probing the connection between the variables of
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the study (Kothari, 2004). In descriptive research, the essential focus is to describe specific
opinions and to examine the relationships and variations in the relevant variables by studying a

large sample of the population Lee and Ling (2008).

Descriptive research is critical for understanding the numerous aspects that influence sustainable
construction, such as legal frameworks, environmental materials (technical breakthroughs),
awareness, and existing trends and issues. Researchers can collect information from a diverse
range of stakeholders using descriptive approaches, including builders, architects, policymakers,
and community members. This wide approach provides a more comprehensive understanding of
the various aspects that drive sustainable construction, which is essential for guiding future
research.

A variety of qualitative and quantitative exploration ways are used in the descriptive exploration
design to gather the information that would help in directly defining an exploration problem. The
descriptive exploration design aspects like the sample size concerning the target population, the
variables under the study, the approaches to the exploration, and the styles employed in data
collection. The major significance of descriptive research design is a description of the state of

affairs as it has been at present. The study applied descriptive and explanatory research designs.

Explanatory research design refers to research that explores a certain phenomenon with the
primary aim of understanding and explaining a phenomenon or situation using descriptive
statistics. Explanatory research is used to get clarity and define the problem at hand clearly. An
explanatory case study can be defined as the relationship between cause and effect, and
clarifying how the events take place (Yin RK, 2013). According to Imas (2009), the explanatory
case study investigates links among variables and usually involves multi-method considerations.

In addition, it also examines processes and procedures at several places.

An explanatory research approach can help researchers establish cause-and-effect relationships,
allowing them to determine which factors are the most important drivers of sustainable practices.
The use of both descriptive and explanatory research approaches improves the study of factors
influencing sustainable construction buildings by offering a full understanding of the issue and
developing links between factors. As an explanatory study, the researcher aims to establish the
relationship between the determinants of sustainable buildings and sustainable building

constructions to add to the existing literature on the subject matter.
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3.4 Research Approach

The study was conducted using quantitative data (formal survey) and qualitative document
review components were conducted. Quantitative data is more suitable for highly structured
research that may be statistically measured Bloomfield, J., & Fisher, M. J. (2019). A quantitative
survey is the best choice when one is to use it for an investigation to describe the degree of
relationship between the variables. Qualitative methods through interviews and focus groups
discussion, can reveal nuanced views and underlying challenges and stakeholders’ attitude in

practice of sustainable construction buildings in Akaki-Kality sub-city.

In this study mixed research approach helps to study the factors influencing sustainable
construction buildings that provide a comprehensive understanding of the topic. Since,
sustainable construction is influenced by a variety of factors, including existence of
environmental materials, environmental policies, and awareness aspects. Mixed methods allow
for the integration of qualitative insights (stakeholder perceptions, and challenges) with
quantitative data (existence of environmental materials, environmental policy, and awareness and
education) providing a fuller picture by cross-validate findings. mixed methods research
approach is particularly suited to exploring the multifaceted nature of research as it leverages the
strengths of both qualitative and quantitative methods to generate comprehensive, actionable

insights.

3.5 Population, Sample, and Saming Design

3.5.1 Population

According to Hair et al. (2010), the target population is said to be a specified group of people or
objects for which questions can be asked or observed to develop required data structures and
information. The study population for this research was selected among the ongoing building
projects in the Addis Ababa Akaki Kality sub-city during the research period. According to the
data from the Addis Ababa City Administration Building permit and control authority, there are
about 20 private building construction projects. From 13 sites respondents were selected in the
form of clients (including building owners), contractors and consultants registered with the sub-
city building permit authority office, construction offices in the Sub-city and Wereda level, such

as construction managers and team leaders, employees/technical experts made up of
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civil/construction engineers, architects, designers, financial analysts, quantity surveyors, and

sanitary engineers.

3.5.2 Sampling Technique and Sample Size

In 2023 G.C, there were 172 employees both from the Akaki Kality sub-city and the
corresponding woreda construction offices. Additionally, 55 contractors and 58 consultants who
were registered and had gotten their construction permits from the mentioned sub-city were
presently working on the Akaki-Kality Sub-city, depending on the size of the projects. The
sample size of target sites was determined by using the following formula as used by different
researchers (Hassanein & Hanna, 2008).

o

n=——————————— eq 3.1

n
1+W

Where; n' is the sample size from a finite population, which can be calculated using

7 Standard error of sample population equals 0.05 for the confidence level 95 %=1.96
S: Standard error variance of population elements, where s2= (1 - P); maximum at P = 0.5
n: sample size from finite population

N: Total population (20 active private construction building projects at the time of study)
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The sample size was calculated as

S (O
b 1 6.66~17
N 20

Seventeen (17) sites therefore should be studied. However, due to time and budget constraints,
this research paper purposively selected 13 sites from the 17 sites. The selection criteria are
based on the distance from the researcher, the activeness of the project, and others. On each site;
an average of 5 questionnaires were distributed randomly to site workers in the form of clients,

civil engineers, architects, designers, financial analysts, and contractors. Therefore, a total of 60
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questionnaires were distributed.

3.5.3 Sampling Techniques

Two broad categories of sampling designs are probability and non-probability sampling designs.
From these, the researcher employed a non-probability sampling approach. Purposive sampling
method from the non-probability sampling approach. For this study, the purposive sampling
technique was used for the group of employees to select. A purposive sample refers to the
selection of units based on personal judgment rather than randomization (Tongco, M. D. C.,
2007). The purposive (non-probability) sampling technique may be used with both qualitative
and quantitative research techniques and is most effective when one needs to study a certain
cultural domain with experts within. According to Tongco, M. D. C. (2007), choosing the
purposive sample is fundamental to the quality of data gathered; thus, the reliability and
competence of the informant must be ensured. To get the right response from respondents, and
increase the quality of data this research paper employs a purposive sampling method.

This research article employs purposive sampling because the primary goal of this study is to
gather in-depth information from certain populations with specific knowledge connected to
sustainable construction in order to yield deeper insights into the complexity and nuances of
sustainable practices. This may comprise architects, engineers, project managers, and
sustainability consultants. Purposive sampling is especially well-suited for study on the factors
influencing sustainable construction buildings because it allows for the inclusion of relevant
expertise, various views, and detailed data, all of which are essential for comprehending complex
phenomena.

3.6 Data Sources and Types

3.6.1 Primary Sources

The researcher used primary data to get a picture of the present situation regarding the
determinants of sustainable building construction. Accordingly, primary data was collected from

the Employees of the construction sites by using a structured questionnaire.

3.6.2 Secondary Sources
In addition to primary sources, the researcher used secondary data such as relevant journal
articles, books, and the Internet. Secondary sources of data were also used to support the primary

sources of data. The secondary data were formerly collected by someone other than the
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investigator himself, and as such the problems associated with the original collection of data
don't arise then. The Secondary data was collected from the reports and other relevant documents
to obtain qualitative data regarding the determinants of sustainable building construction
practices in Akaki-Kality. Moreover, primary data was collected to obtain quantitative data

regarding sustainable building construction.

3.7 Methods of Data Collection

3.7.1 Questionnaire

This study was conducted and evidence was collected from the primary data sources. On data
collection methods five-point Likert scale standard questionnaires were prepared in English. The
questionnaire used in this study was chosen as the means of gathering data from participants to
verify the hypothesis. All the required permissions were taken from the construction sites for
conducting the survey. After all the procedures, the questionnaires were distributed and the
respondents filled them out. The responses of the respondents were measured using a five-point
Likert scale. The questionnaire was divided into 2 sections namely 1, and 2. Section 1 of the
questionnaire collected the socio-demographic information of respondents. Section 2 of the
questionnaire addressed the objective of the study which assesses the determinants of sustainable
building construction variables such as sustainable building construction (dependent variable),
and independent variables such as awareness and education, environmental materials, and
environmental policies. This questionnaire presented statements about the determinants of
sustainable building constructions which the respondents are supposed to rate on a scale of 1 to 5
rated from 1=strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, and 5=strongly agree.

3.7.2 Interviews

The data were collected using questionnaires and close-ended interviews. Interviews were
conducted with sample respondents to clear points and get their full understanding and
challenges regarding the determinants of sustainable building construction in the Akaki Kality

sub-city.

3.7.3 Direct Observation
In addition to questionnaires and interviews, the researcher made a direct observation. A direct
observation was made for different reasons i) to establish criteria for what qualifies a building

project as sustainable (e.g., energy efficiency, water conservation, use of sustainable materials,

36



waste management, social equity), and ii) to create a list of building projects currently underway,
recently completed, or planned within Akaki Kality Sub-City using site visit. The observation
helps to collect quantitative data like gathering data on the number of sustainable practices
implemented (e.g., percentage of recycled materials used), and qualitative data like analyzing
notes and interviews for themes and insights regarding community perception and satisfaction

with the projects.

3.8 Methods Data Analysis and Presentation

The data collected were analysed through a quantitative type of explanatory analysis method.
Both descriptive and inferential statistics were applied in the study. Descriptive statistics helped
the researcher to summarize and present the data in statistical arrangement. Given that, statistical
techniques such as mean, frequency, and standard deviation were used to analyze and describe

the data and also to interpret the results accordingly.

In addition, inferential statistics has been used to allow the researcher to facilitate the
identification of important patterns, to identify the possible associations among variables, to
evaluate the extent of the determinants of sustainable building constructions, and also to make
the data analysis more meaningful and utilized SPSS Version 26 shall be used to encode and
analyzed the data. The descriptive statistics were discussed based on frequency tables to provide

information on the demographic variables.

3.8.2 Model Specification

Based on the conceptual framework of the study, the following Regression model was
developed. Thus, parameters for the following functional relationships were estimated using the
Regression model. Regression is opposed to other techniques as it is a widely accepted model in
many of the studies carried out on innovative product adoption (Alireza et al., 2010; Alenezi et
al., 2010). Regressing the dependent variable over independent variables helps to know the
impact of each independent variable on the dependent variable. Moreover, the significance of
each of the independent variables was determined based on their p-values. According to the
coefficients of each of the independent variables, the use of the financial performance was
determined as follows. Based on the above information, the Regression model was education
and awareness (EA), Environmental Policies (EP), Environmental Materials (EM), and the

dependent variable (Sustainable Buildings).
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SB=f (EA, EP, EA)
Y (Sustainable Building)=o-+B1EP+B2EM+B3EA+¢

Where:

SB--------- >Sustainable Building,

O---------- > Intercept value of the regression surface,

EA------------- > Education and Awareness

EP--------- > Environmental Policies

EM-------- > Environmental Material,

€ -m-mm-mm-me- > Error term for any missing variable in the behavior of the human account.

3.8.1 Level of Significance
The level of Significance In this study was 5% which means that all statistical tests were done

and compared against the 5% level of significance.

3.9 Data Quality Assurance
3.9.1 Validity

The researcher consulted the to determine whether there was a causal relationship between the
study’s independent and dependent variables to test the validity of the study's instrument. As
advised by Greener (2008) to improve the questionnaire's face validity and entice and motivate
respondents to engage in the study, the researcher self-administered the questionnaire and

explained the instrument's concepts to the respondents.

The questionnaires were derived from various journal articles, and to test their validity, the
researcher distributed five of the questionnaires as part of a pilot study. This allowed the
researcher to identify any discrepancies between the research instruments and the research
questions and techniques, which were then corrected and modified. Improvements were made
based on the results of the pilot test, and it was ultimately determined to be valid and dependable.

Cronbach's alpha was used to assess the data's reliability.

3.9.2 Reliability Analysis
Reliability measures consistency in producing similar results on different but comparable
occasions. If research is said to be reliable that means if it is replicated, similar or identical results

are shown. If researchers know that their research is reliable then there is less risk of their taking a
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chance pattern or trend exhibited by their sample and using it to make assumptions about the
population as a whole Churton& Brown (2017).

Cronbach’s Alpha (a) was conducted to test the reliability of the instrument, since it is the most
common measure of scale, Cronbach’s Alpha (a) greater than 0.600 is very acceptable
(Cronbach’s, 1951). According to Cohen and Sayag, (2010), also states that Cronbach’s Alpha
(a) greater than 0.700 is very acceptable. According to Nunnaly (1978), the minimum acceptable
level of Cronbach’s alpha is 0.7. In other words, data was collected through an instrument whose
Cronbach’s alpha value is equal to or greater than 0.7 and meets the minimum standard for
internal consistency. The researcher has undertaken a reliability analysis for the Linkert scale
questionnaire the numbers of items considered in the analysis are the variables and the
Cronbach'’s Alpha result shows it is reliable. So, the result of Cronbach'’s alpha depicted that there
is no internal consistency among the questions developed and distributed and there are reliable to
predict the relationship between the dependent variable and the predictors besides the Cronbach's

alpha with the value 0.918 assured us this.

3.10 Ethical Consideration

Ethics is one of the major considerations in research. The researcher of this study was subject to
ethical considerations, such as, the research work was started after getting the willingness of the
study organization by providing the letter of request for cooperation obtained from Addis
College; the respondents were informed about the objective of the research before they are asked
to give their answer; the respondents were assured that there will be of no any risk come on to
them, because of the study and results of the study; and respondents were not asked of their

personal information like their name, race, religion or other related private information.
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4. Result and Discussion

4.1 Introduction

This chapter explores the use of the Statistical Package for the Social Sciences (SPSS) for data
display and analysis, which is a crucial component of our thesis. To obtain significant insights,
validate research hypotheses, and reach conclusions, data must be presented clearly and
thoroughly. We can have a thorough grasp of the research objectives by using this chapter as a

link between the data collection phase and the interpretation of findings.

The main goal of data presentation is to logically arrange, condense, and visually depict the
information that has been gathered. This makes it easier to communicate complex material
simply and succinctly, which promotes a deeper comprehension of the research topic. Effective
data presentation strategies can make the study findings more credible and persuasive, making it

easier for the audience to understand the underlying patterns and trends.
4.2 Questionnaire Response

The quality of respondents and their response rates to questionnaires are important factors in
determining how reliable and successful the data collecting is. Although a well-crafted
questionnaire might provide insightful information, its real worth is found in the caliber of the
answers it receives. The quality of a respondent is based on several characteristics, including
their willingness to answer thoughtfully and accurately, their comprehension of the questions,
and their memory of pertinent details. To produce a representative sample of respondents, it is
imperative to employ appropriate sampling strategies, such as random selection and
representation of varied demographics. Additionally, clear instructions, adequate phrasing of
questions, and effective data validation techniques add to the overall quality of the responses,
ensuring that the collected data is dependable and suitable for analysis and decision-making

purposes.

4.2.1. Questionnaire Response Rate

The result provides an insight into the distribution and response rates of questionnaires among
different groups. Out of the total 60 questionnaires, 53 questionnaires were returned. This

indicated that 88.33% of the distributed questionnaires were returned. Whereas, the unresponsive
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rate was found to be 7(11.77%). Among the 53 returned questionnaires, 16(30.18%) of them
were successfully filled and returned by contractors. Similarly, 12(22.64%) questionnaires were
filled and returned by consultants. The remaining questionnaires were returned by project
managers, Architects, and Technical Experts constituting 9(16.98%), 7(13.207%), and 9(16.98%)

respectively. Table 4.1 shows the returned questionnaires among different positions.

Table 4.1 Returned questionnaires among different job positions

Position held by respondent
Frequency Percent
Valid | Engineer (Contractor) 16 30.18

Consultants 12 22.64
Project Manager 9 16.98
Architects 7| 13.2
Technical Experts 9 | 16.98
Total 53 100.0

4.2.2. The Respondents' Educational Background

This research paper constitutes different respondents from different educational backgrounds.
Based on the data collected from the questionnaires, it is evident that out of a total of 53
respondents, the distribution of educational qualifications varied significantly. The respondents
included individuals with diverse educational backgrounds. Table 4.2 indicates that none of the
respondents held a PhD, suggesting that the sample lacked individuals with the highest level of
academic achievement and specialization in a particular field. MSc/MBA degree holders
accounted for 20 respondents, making up 37.73% of the total. BSc/BA degree holders comprised
the largest group, with 28 respondents, representing 52.8% of the sample. Those with a diploma
and others constituted the majority, with 5 respondents, making up 9.433% of the total. Overall,
the majority of respondents possessed a first degree, while the smallest proportion had a Diploma
degree or a PhD. Figure 4.1 shows the percentage of the level of education of respondents. It

indicates that half of the respondents to the questionnaires were holders of first-degree holders.
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Respondents Level of Education
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Figure 4.1 Respondents’ level of education

4.2.3. The Work Experience of Respondents

53 people in total responded to the survey; the results are displayed in Table 4.3. Roughly
14(26.415%) of the total respondents, indicated that they had fewer than 6 years of service
experience. Of the respondents, 16(39.622) individuals selected the 6-10 years’ experience.
Furthermore, nine people, or roughly 16.98% of the sample stated that they had served for eleven
to fifteen years. Lastly, five respondents 6(11.32%), and 3(5.66%) of the sample have 16-20, and
above 21 years of work experience. These results offer insightful information on the survey
respondents' distribution of service years, which helps to clarify the group's makeup and
experience levels. These findings show a wide variety of service years. Table 4.3 shows the work

experience of respondents in the study.
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Table 4.2 Work Experience Characteristics of Respondents

Variable Characteristics of Respondents | Frequency | Percentage (%)
Work Below 6 Years 14 43.39
experience

6-10 Years 21 30.18

11-15 Years 9 16.98

16-20 Years 6 9.43

Above 21 Years 3 5.66

Total 53 100

4.3 Reliability Result

The Cronbach's alpha testing model has been used for the internal consistency test. As a result,
the total scale dependability of this study is 0.6964, which is nearly equal to or more than 0.700,
as shown in the table above. According to Sekaran (2006), a Cronbach's alpha value of 0.7 serves
as a benchmark for approving or disapproving reliability. The outcome thus demonstrates the
excellent reliability of the study's Cronbach's alpha coefficient. The reliability result in this study
was found to be .811 which is greater than the benchmark (0.7). Hence, the responses are
reliable. The reliability of the questionnaire administered using SPSS version 26 is displayed in
Table 4.4 below.

Table 4.3 Reliability Result

Category Reliability Statistics
Independent Variables No of Items | Cronbach's Alpha
Environmental Material 10 834
Environmental Policy 8 827
Awareness and Education 9 772
Overall Reliability 811

As indicated in table 4.4, for sustainable building project indicators, the existence of
environmental materials, environmental policies, and awareness and education factors

Cronbach’s alpha results in .834, .824, and .7722 respectively. All items which exceed 0.7,
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indicate good reliability. In short nuts, the responses generated for the dependent variable
(sustainable construction buildings) and independent variables (existence of environmental
materials, conforming of environmental policies, awareness, and education factors) used in this

research indicate good reliability enough for data analysis.

4.4 Descriptive Statistics of Sustainable Construction Building

Table 4.5 indicated below shows the descriptive statistics of sustainable construction building.
As indicated in the table and taking 3.0 as a mid-point, a mean of 3.58(SD=1.420) respondents
agreed on the effect of environmental policy on sustainable construction buildings. This
indicated that there is a significant agreement on effect of environmental policy on sustainable
construction. Regarding effect of environmental material and awareness a mean of
3.90(SD=3.1.0381), and 3.62(SD=1.060) respondents agreed. The result indicated that there is a
significant agreement on effect of these variables. The results indicated that the existence of
supportive environmental regulations and policies, existence of environmental materials, and
existence of awareness on the importance sustainable construction building determine the
practice of sustainable construction buildings. The overall mean of 3.70 respondents agreed on
the effect of these variables on practice of sustainable construction buildings. Table 4.5 below

shows descriptive statistics of sustainable construction building.

Table 4.4 Descriptive Statistics of Sustainable Construction Building

Descriptive Statistics
N | Mean | Std. Deviation

Effect of Environmental Policy on 53 3.58 1.420
Sustainable Building
Effect of Environmental Material on 53 3.90 1.0381

Sustainable Building

Education and Awareness on Sustainable 53 3.62 1.060
Building
Overall mean 53 3.70
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4.5 Descriptive Analysis of Independent Variables

4.5.1 Descriptive Analysis of Effect of Environmental Policy on Sustainable Buildings

Regarding the effect implementation of stringent policies on the sustainability of construction
buildings, and in the reduction of the carbon footprint of construction projects mean of
(mean=3.58, SD=1.365), and a (mean of 3.60, SD=1.446) respondents agreed respectively. This
indicated that environmental policies positively affect the construction of sustainable buildings
and the reduction of carbon emissions. This is due to these regulations guiding the use of
recycled or rapidly renewable resources, promoting practices that minimize waste generation,
encourage recycling and reusing materials, and lead to less landfill waste. Hence, regarding the
role of environmental policies in promoting the use of renewable energy sources in construction

projects a mean of 3.34 respondents agreed respectively.

Environmental policies help in creating healthier and more comfortable indoor environments in
buildings. Regarding this issue, a mean of (mean=3.38, SD=1.319) respondents agreed. This is
due to these regulations often setting limits on indoor air pollutants, which helps to reduce the
concentration of harmful substances such as volatile organic compounds (VOCs), and carbon
monoxide, and encourage the use of eco-friendly and non-toxic building materials. Hence, these
regulations lead to healthier air for occupants.

Regarding the priority of compliance with environmental regulations for construction companies,
and the importance of investing in sustainable construction technologies a mean of 3.49
(SD=1.463) and 3.89 (SD=1.249) respondents agreed respectively. This means that providing
standards with energy efficiency standards, the use of eco-friendly materials, and standards on
water and air quality is important and should be given priority. The overall mean regarding the
existence of environmental policy a mean of 3.683 respondents agreed. This needs investment by
the government and private organizations in building sustainable construction technologies.

Table 4.6 shows descriptive statistics of environmental policy.

45



Table 4.5 Descriptive Statistics of Environmental Policy

Descriptive Statistics

Std.

N [ Mean | Deviation

The implementation of stringent environmental policies 53| 3.58 1.365

positively impacts the sustainability of construction buildings.

Environmental regulations help in reducing the carbon footprint | 53| 3.60 1.446

of construction projects.

Environmental policies play a crucial role in promoting theuse | 53| 3.34 1.192

of renewable energy sources in construction projects.

Environmental policies help in creating healthier and more 53| 3.38 1.319

comfortable indoor environments in buildings.

Compliance with environmental regulations should be a priority | 53| 3.49 1.463

for construction companies.

Investing in sustainable construction technologies is a wise 53| 3.89 1.249

decision for future-proofing buildings

Environmental policies encourage innovation and creativity in 53| 4.17 1.069

the construction industry.

Building designs that adhere to environmental standards enhance | 53| 4.02 1.152
property value and attract more tenants.
Overall Mean 5313.683

4.5.2 Descriptive Analysis of Effect of Environmental Materials on Sustainable Buildings
The availability of environmentally friendly materials is a key factor in promoting the
sustainability of construction buildings. Regarding the availability of eco-friendly materials, and
the importance of using environmentally-friendly materials in construction for reducing carbon
footprint a mean (mean=3.72, SD=1.231), and (mean=3.45, SD=1.030) respondents agreed
respectively. This means that the availability of eco-friendly materials helps to i) lower carbon
footprint compared to traditional materials, ii) enhance the energy efficiency of buildings, and
iii) drive market demand for sustainable construction practices. Regarding the importance of

sustainable construction practices by using environmental materials for a greener future, and to
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the overall energy efficiency and performance of sustainable buildings, a mean of
3.57(SD=1.337) and 3.08 (SD=1.591) respondents agreed respectively.

Incorporating environmental materials into construction projects has enormous benefits for
instance it can lead to long-term cost savings and benefits (mean=3.62, SD=1.333). To attain
these benefits i) governments and regulatory bodies should promote the use of environmental
materials in construction through incentives and policies (mean=3.62, SD=1.274), and ii)
individuals should support a construction project that uses environmental materials compared to
traditional materials (mean=3.55, SD=1.264). Generally, Policies encourage the use of
sustainable materials, such as recycled or rapidly renewable resources, reducing the
environmental impact of extracting new materials. In general, a mean of 3.51 respondents agreed
on the importance of the existence of environmental materials for sustainable building
construction projects in the study area. Table 4.7 indicates the descriptive statistics of the

existence of Environmental Material in the study area.

Table 4.6 Descriptive Statistics of Environmental Material

Descriptive Statistics
Std.
Statements N Mean | Deviation

The availability of environmental materials significantly impacts 53 3.72 1.231
the sustainability of construction buildings.
Using environmentally-friendly materials in construction is 53 3.45 1.030
important for reducing the carbon footprint of buildings.
Sustainable construction practices, which include the use of 53 3.57 1.337
environmental materials, are essential for a greener future.
The increased availability of environmental materials makes it 53 3.47 1.353
easier for construction companies to adopt sustainable practices.
Environmental materials contribute to the overall energy 53 3.08 1.591
efficiency and performance of sustainable buildings.
Incorporating environmental materials into construction projects 53 3.62 1.333
can lead to long-term cost savings and benefits.
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| would be more likely to support a construction project that uses 53 3.55 1.264

environmental materials compared to traditional materials.

Governments and regulatory bodies should promote the use of 53 3.62 1.274
environmental materials in construction through incentives and

policies.

Overall Mean 53]3.51

4.5.3 Descriptive Analysis of Effect of Awareness on Sustainable Buildings

Education and awareness regarding sustainable construction buildings can significantly help in
numerous ways. i) it leads to reduced energy consumption in buildings (mean=3.40, SD=1.405),
ii) it positively impacts the longevity of sustainable construction buildings (mean=3.66,
SD=1.3300), iii) helps to minimize the carbon footprint of buildings (mean=3.58, SD=1.420), iv)
essential for creating a more sustainable future (mean=3.00, SD=1.581), v) help to reduce waste
generation during the construction process (mean=.3.02, SD=1.407), vi) it leads to innovation in
sustainable construction practice (mean=3.36, SD=.982), and it increases the demand for
sustainable buildings in the market (mean=3.08, SD=1.053) respondents agreed respectively.
Hence, to get these significances, it is important to increase awareness regarding sustainable
building certification by attending LEED and BREEAM certifications (mean=3.62, SD=1.060).
The knowledge and awareness about sustainable construction can influence decision-making
processes in building design and construction. Generally, regarding the significance of awareness
and education on the practice of sustainable construction buildings in the study, there is a mean
of 3.444 respondents' agreement. Table 4.8 shows descriptive statistics of awareness and

education on sustainable construction building.
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Table 4.7 Descriptive Statistics of Education and Awareness

Descriptive Statistics

Std.
Deviat
N | Mean | ion
Education and awareness about sustainable construction practices can 53| 3.40| 1.405
lead to reduced energy consumption in buildings.
Knowledge about sustainable materials can positively impact the 53| 3.66| 1.300

longevity of sustainable construction buildings.
Awareness of environmentally friendly construction techniques can help | 53| 3.58| 1.420
minimize the carbon footprint of buildings.
Education on sustainable construction practices is essential for creatinga | 53| 3.00| 1.581
more sustainable future.
Increased awareness of sustainable building certifications such as LEED | 53| 3.62| 1.060
or BREEAM can lead to more sustainable construction practices.
Knowledge about sustainable construction can influence decision- 53| 3.38| 1.244
making processes in building design and construction.
Education and awareness about sustainable construction can help reduce | 53| 3.02| 1.407
waste generation during the construction process.

Increased awareness of green building technologies can lead to 53| 3.36| .982
innovation in sustainable construction practices.

Awareness of the benefits of sustainable construction can lead to 53| 3.08| 1.053
increased demand for sustainable buildings in the market.

Overall Mean 53|3.344

4.6 Correlation

A correlation coefficient expresses quantitatively the magnitude and direction of the linear
relationship between two variables, Pearson correlation coefficient reveals the magnitude and
direction of relationships and the intensity of the relationship (-1 tol). In this section, a
correlation analysis was done to establish whether relationships exist between sustainable
building construction in the Akaki Kality sub-city and explanatory variables; Environmental
Policies, Environmental Material, education, and Awareness. The results would enable the
researcher to determine the regression on the dependent variable. The researcher used one of the
most commonly used types of correlation coefficient which is the Pearson correlation coefficient
method because of the statistical accuracy that usually results from this method to determine
whether there are significant relationships between the dimensions of sustainable building
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construction. The following Pearson’s Product Moment Correlation Coefficient relationship was

computed.
The relationship between Environmental Policies and Sustainable building construction.

The relationships between the Existence of Environmental Material and Sustainable building

construction.

The relationship between Awareness and Education and Sustainable building construction. Table

4.9 show correlation result of the study.

Table 4.8 Correlation Result

Correlations
Mean Mean of
Mean Mean Education | Sustainab
Environmenta | Environmental and le
| Policy Material Awareness | Building
Mean of Pearson 768" 8337 895" 1
Sustainable Correlation
Building Sig. (2- .000 .000 .000
tailed)
N 53 53 53 53
** Correlation is significant at the 0.01 level (2-tailed).

According to Pallant (2013), the strength of the relationship between variables is comprised of -1
to and 1 When the relation equals zero it means that there is no relation at all. When it is on the
negative side, it means that this relationship is negatively impacting the dependent variable.
However, when it goes to +1, this relation means that it is impacting positively the variable. In
general, when the correlation is .10 to .29, this correlation is small. When the correlation is
between .30 to .49 it means that this correlation is medium finally when the Pearson correlation
is ranged from .50 to 1.0; it means that this correlation is large or strong. This research paper
used Pearson correlation coefficients r and P-value to test the hypothesis whether to accept or

reject the hypotheses.

There is a significant positive correlation between Environmental Policy with Sustainable

Building (r = .768, p=.000<.05), indicating that enforcing environmental policies, standards,
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regulations practices enhance sustainable building construction. The correlation between
environmental policy and sustainable building is a synergistic relationship where effective
policies drive the adoption and implementation of sustainable practices in the construction
industry. By establishing guidelines, providing incentives, and promoting accountability,
environmental policies play a pivotal role in fostering a built environment that is sustainable,
efficient, and healthy for its occupants and the surrounding ecosystem. This correlation
ultimately contributes to a more sustainable future, addressing the urgent challenges posed by

climate change and environmental degradation.

Table 4.9 demonstrated that there is a strong positive correlation between the existence of
environmental materials and sustainable building construction (r = .833, p =.000<=.005)
indicating that the existence of environmental materials highly improves the construction of
sustainable buildings in multiple dimensions. The availability of eco-friendly materials not only
facilitates the adoption of sustainable practices but also enhances environmental performance,
economic viability, and community well-being. As demand for sustainability continues to grow
globally, the interplay between environmental materials and sustainable construction will likely

become increasingly significant, driving innovation and improving the built environment.

As shown in Table 4.9 there is a strong positive correlation between awareness and education,
and sustainable building construction (r=.895, p=.000<=0.05). The positive correlation between
education level and adoption of sustainable practices indicates that more educated professionals
are likely to adopt these practices. Practice of sustainable building construction requires a
knowledge, understanding, and public consciousness about sustainability's impact on
construction practices, design choices, and the adoption of eco-friendly technologies. This
knowledge acquired through participation in awareness programs significantly influences
adoption rates, suggesting that outreach efforts can enhance sustainability in construction.
Generally, the analysis emphasizes the importance of environmental policies, the existence of
environmental materials, and knowledge and awareness on sustainable building construction, in

improving the practice of sustainable building construction.

4.7 Assumptions

Meeting the assumptions of regression analysis is necessary to confirm the obtained data.

Truly represented the sample and the researcher has obtained the best results (Hair et al., 1998).
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Three assumptions for regression analysis used in this study were discussed for the individual
variables: multicollinearity, linearity, and Normality. In the following paragraphs, each

The assumption is explained.

4.7.1 Multicollinearity

in multiple regression analysis, multicollinearity refers to the correlation among the independent
variables (Anderson et al., 2011; Hair et al., 2006). Multicollinearity is a potential problem if the
absolute value of the sample correlation coefficient exceeds 0.7 for any two of the independent
variables, (Anderson et al., 2011). Hair et al. (2006) argued that a correlation coefficient below
0.90 may not cause serious multicollinearity problems, as cited by Muhammed (2012). Multi-
collinearity can also be detected using tolerance value and variance inflator factor (VIF) value.
An insignificant tolerance value point to the variable under discussion is almost a perfect linear
combination of the independent variables already in the equation and should be dropped out from
the equation. In regression, multi-collinearity occurs when independent variables in the
regression model are more highly correlated with each other than with the dependent variable
when the independent variables in the regression model are highly correlated with one another;
they are measuring the same thing. In other words, when two variables are highly correlated,
they both communicate essentially similar information. One way to assess multi-collinearity is to
examine correlations among the independent variables. If a correlation matrix demonstrates
correlations of 0.90 or higher among the independent variables, there may be a problem with
multicollinearity. Multi Collinearity does not exist among all the independent variables provided
that the tolerance value of all the independent variables was greater than 0.1 and the VIF values
of all the independent variables are also less than 10. As you can see from the table below all
independent variables are greater than 0.1 and the VIF value of all the independent variables is
also less than 10.

Table 4.2 Multicollinearity Result

Coefficients

Collinearity Statistics
Model Tolerance VIF
1 Mean Environmental Policy .353 2.831
Mean Environmental Material 276 3.630
Mean Education and Awareness 232 4.310
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a. Dependent Variable: Mean of Sustainable Building
4.7.2 Linearity Assumption

The linearity of the relationship between the dependent and independent variables represented
the

The degree to which the change in the dependent variable is associated with the independent
variable (Hair et al., 1998). In a simple sense, linear models predict values falling in a straight
line by having a constant unit change (slope) of the dependent variable for a constant unit change
of the independent variable (Hair et al., 1998). Malhotra et al. (2007 as cited in Devika, 2012)
discussed that conventional regression analysis will underestimate the relationship when
nonlinear relationships are present, i.e., R2 underestimates the variance explained overall and the
betas underestimates the importance of the variables involved in the non-linear relationship. To
test this assumption, we need to examine the bivariate correlation for each pair of variables to
make sure that we do not detect any non-linear correlation. To determine whether the
relationship between the dependent variable: sustainable building constructions, and independent
variables: environmental policies, environmental materials, awareness, and education is linear;

plots of the regression residuals through SPSS software were used.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Mean of Sustainable Building
1.0

Expected Cum Prob

] 0.2 0.4 06 0.8 1.0

Observed Cum Prob

Figure 4.2 Linearity P-Plot
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Scatterplot

Dependent Variable: Mean of Sustainable Building

R? Linear =

200 o o o o [+] =]

Mean of Sustainable Building

1.00

Regression Standardized Residual

Figure 4.3 Scatter Plot

As we can see from Figures 4.2, and 4.3 above, the model follows the assumption of linearity or
there is linearity between a dependent variable and independent variables. To see the linearity
between each dependent variable (sustainable building construction), and independent variables:
environmental policies, environmental materials, awareness, and education linear refer to the

appendix attached at the back.

4.7.2 Normality Test

In terms of this assumption, a check for normality of the error term is conducted by a visual
Examination of the normal probability plots of the residuals. Malhotra et al. (2007) propose that
normal probability plots are often conducted as an informal means of assessing the non-
normality of a set of data. According to Hair et al. (1998), the plots are different from residual
plots in that the standardized residuals are compared with the normal distribution. In general, the
normal distribution makes a straight diagonal line, and the plotted. Residuals are compared with
the diagonal (Hair et al., 1998). If a distribution is normal, the residual line will closely follow
the diagonal (Hair et al., 1998). Malhotra et al. (2007) explain that the “correlation coefficient”
will be near unity if the data fall nearly on a straight line. The “correlation coefficient” will

become smaller if the plot is curved.
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The normality probability plots were plotted to assess normality. The P-P plots were
approximately a straight line instead of a curve. Accordingly, the residuals were deemed to have
a reasonably normal distribution, as suggested by Hair et al. (1998). The Skewness value
indicates the symmetry of the distribution while kurtosis provides information about the peak of
the distribution. A positive Skewness value indicates a right (positive) skew while a negative
value indicates a left (negative) skew. The higher the absolute value is the greater the skew
(Tabachnick & Fidell, 2001).

Histogram

Dependent Variable: Mean of Sustainable Building

Mean = -1.12E-15
Stl. Dev. = 0.971
M=353

o

Frequency

-2 -1 o 1 2 3

Regression Standardized Residual

Figure 4.4 Normality Plot

As we can see from Figure 4.4 above, shows the frequency distribution of the standardized
residuals compared to a normal distribution. As you can see, although there are some residuals
(e.g., those occurring around 0) that are relatively far away from the curve, many of the residuals
are fairly close. Moreover, the histogram is bell-shaped which leads to inferring that the residual
(disturbance or errors) are normally distributed. Thus, no variations of the assumption normally
distributed error terms. Thus, from an examination of the information presented in all three tests,
the researcher concludes that there are no significant data problems that would lead to say the

assumptions of Classical linear regression have been seriously violated.
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4.7.3 No Auto Correlation Test

The degree of similarity between a particular time series and a lagged version of itself over
subsequent time intervals is represented mathematically by autocorrelation Smith, T. (2023,
March 20). The Durbin-Watson test is the most widely used technique to measure test
autocorrelation. A statistic called Durbin-Watson is used to identify autocorrelation in
regression analysis Smith, T. (2023, March 20). Because the existence of one does not
necessarily indicate the occurrence of the other, autocorrelation is problematic Smith, T. (2023,
March 20). Because autocorrelation denotes a lack of independence between variables, it
presents a challenge for the majority of statistical tests. The Durbin-Watson test of the study

variables is displayed in Table 4.11 below.

Table 4.10 No autocorrelation test

Model Summary

Adjusted R | Std. Error of Durbin-
Model R R Square Square the Estimate Watson

1 .909? 827 .816 41986 2.157

a. Predictors: (Constant), Mean Education and Awareness, Mean

Environmental Policy, Mean Environmental Material

b. Dependent Variable: Mean of Sustainable Building

The output of the Durbin-Watson test ranges from 0 to 4. According to the Durbin Watson test,
if the Durbin Watson (D.W) coefficient value in the model summary table:

D.W value is closer to 2 suggesting that the regression model has no autocorrelation

D.W value closer to 4 suggests that the regression model has a negative autocorrelation exists,
and

D.W value closer to 0 suggests that the regression model has a Positive autocorrelation

In our study the Dubin Watson (D.W) value (1.996) is very close to 2, Hence, our regression

model is free from autocorrelation problems, and can directly go through our regression model.

4.8 Multiple Regression Analysis
This study used a multiple linear regression model to predict the implementation of sustainable

construction buildings. The prediction was carried out based on the effect of the three
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predictors/explanatory variables existence of Environmental buildings, Environmental Policies,
and Awareness and Education among stakeholders. Besides, the coefficients for each
explanatory variable generated from the model were subjected to a t-test, to test each of the
hypotheses under study. The study hence came up with a model summary, the ANOVA, and the

regression model confidence as presented in Tables 4.12, 4.13, and 4.14.

4.8.1 Model Summary
Table 4.3 Model Summary

Model Summary

Adjusted R | Std. Error of the
Model R R Square Square Estimate

1 .909° 827 .816 41986

a. Predictors: (Constant), Mean Education and Awareness,

Mean Environmental Policy, Mean Environmental Material

As shown in Table 4.12, the overall model statistics of the dependent variable sustainable
building construction practice, R=.827 indicates that there is a positive correlation between the
dependent variable sustainable building construction and the independent variables' Existence of
Environmental Material, Existence of Environmental Policy, and Awareness and Education
regarding sustainable construction building practice factors. The result indicated that about
82.7% of the variations/changes in Sustainable Building construction were attributed to the effect
explained by repressors namely; the Existence of Environmental Material (EM), the Existence of
Environmental Policy (EP), and Awareness and Education (EA). The remaining 17.3% of the
variation in sustainable construction building practice (SB) was due to factors that are not
included in this model, and the errors in the data collection process. The findings suggested that
the independent variables are an important tool for the sustainable construction of buildings in
the Akaki Kality sub-city.
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4.8.2 ANOVA

Table 4.12 ANOVA
ANOVA?®
Sum of

Model Squares Df Mean Square F Sig.
1 Regression 41.220 3 13.740| 77.941 .000°

Residual 8.638 49 176

Total 49.857 52
a. Dependent Variable: Mean of Sustainable Building
b. Predictors: (Constant), Mean Education and Awareness, Mean Environmental
Policy, Mean Environmental Material

As can see the ANOVA model in Table 4.13 indicates that the regression model was too
adequate. The F-ratio was 77.941 and the p-value was .000 since less than a .05 level of
significance alpha, thus we reject all the values of coefficients equal to zero, and conclude that at
least one independent variable has a significant effect on sustainable construction buildings. In
addition, from the above analysis of variance, the researcher could see the significant value of
the model is below 0.05. Then the model is fit and all the variables (independent variable) could
explain the dependent variables hence the model fitness is assured by the significance value. So,
the researcher could go to the next step to see the model summary result which is the R? and
adjusted R?.

4.8.3 Coefficient Model
Table 4.13 Coefficient Model

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 439 271 1.617| .0112
Mean Environmental 21 11 .109| 1.088| .0282
Policy
Mean Environmental .296 137 245 2.162 .036
Material
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Mean Education and .698 143 .603| 4.882 .000
Awareness
a. Dependent Variable: Mean of Sustainable Building

The multiple linear regression model that was used Y= B+ BiX1+ B2 X2 + B3 X3 + Ba Xa+ Bs X5+ €
Where dependent variable Y shows Sustainable Building construction (SB), independent
variable x; shows Environmental Policy (EP), x> shows Environmental Material (EM) regarding,
X3 shows Education and Awareness (EA) regarding, and eis the error term. The result equation of
the regression model from Table 4.14, coefficients of the independent variables were
9(SB)=.439+.121EP+.296EM +.698EA+.271.

4.9 Results and Discussion

4.9.1 Effect of Environmental Policy on Sustainable Construction Projects

The research finding of this research concluded that the existence of compliance with
environmental policy has a significant effect on the practice of sustainable construction
buildings. Strengthening compliance with environmental mechanisms, and expanding incentives
programs to encourage greater adoption of environmental policies has a coefficient estimate of
(B1=.121 sig-value=.0282<.05). Introduction of environmental policies regarding energy codes,
waste recycling policies, carbon emission, and use of renewable energy policies has a positive
effect on the practice of sustainable building construction, thus the higher the compliance of
environmental policies, the greater the result and success for the practice of sustainable building
construction. Hence, holding the remaining two variables in the study constant, one unit increase
in environmental policies results in .121 increases in the practice of sustainable construction
buildings. As a result, consideration of compliance with environmental policies plays an
important role in boosting the practice of sustainable construction.

The findings of this article were validated by Gashaw D. H, et al. (2018), who emphasize the
need of establishing and enforcing environmental rules in construction to prevent negative
environmental impacts and promote sustainable growth in metropolitan settings.

4.9.2 Effect of Existence of Environmental Material on Sustainable Construction Projects
The result of this paper indicated that the existence and availability of environmentally suitable
materials have a significant positive effect on the practice of sustainable construction building.

The existence of environmentally friendly materials that reduce carbon emissions, and renewable
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materials has a coefficient estimate of (B2=.296 sig-value=.036<.05). The existence and
availability of building materials that lower energy consumption, and reduce Carbon dioxide
(CO,) emission per building compared to conventional materials, and the existence of
environmentally friend materials have a significant effect on the practice of sustainable building
constructions. Hence, holding the remaining two variables in the study constant, one unit
increase in the existence of environmental materials results in .296 increases in the practice of
sustainable construction buildings. As a result, consideration of the availability and existence of
environmental materials plays an important role in boosting the practice of sustainable
construction. The correlation and regression result shows the impact of environmental materials

on sustainable building practices.

The results in this study confirmed by (Ali et al., 2020; Patnaik, B, 2021) that indicates
conventional building materials (iron, cement and concrete) are not produced in sustainable
ways. The production and transport of conventional materials lead to relatively high levels of
greenhouse gas emission. However, locally produced and used building materials such as
Bomboo, manufactured sand, Straw Bales, Ferrock Cement, C & D waste do not cause
substantial CO2 emissions. Ali et al.0 (2020) indicated that these materials are available or
arranged easily in Ethiopia. These locally formed materials can be used to reduce construction
cost in Ethiopia, helps to transform the construction industry by addressing all the environmental
concerns of sustainability, drops Co, emission and transportation cost. Even if the magnitude
varies, the study by Kiflom Haile (2022) also confirmed the effect of environmental material and
technological factors on sustainable construction buildings. Kiflom Haile (2022) found that one
percent increase in the material and environmental factors increases the adoption of sustainable
building materials 0. 316%. The result in this section indicated that existence and availability of

environmental materials affects sustainable construction buildings.

4.9.3 Effect of Existence of Awareness on Sustainable Construction Projects

The result of this paper indicated that the existence of awareness and education among
stakeholders regarding sustainable construction has a significant positive effect on the practice of
sustainable construction building. The existence of education and awareness has a coefficient
estimate of ($3=.698 sig-value=.000<.05). Awareness and education are essential components in

promoting sustainable building construction practices. By providing training and education on
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sustainable development concepts and values, individuals in the construction industry can
develop the knowledge and skills necessary to implement more sustainable building methods.
This, in turn, can lead to improved energy performance, reduced environmental impacts, and a
more sustainable built environment. Hence, holding the remaining two variables in the study
constant, one unit increase in the existence of education and awareness results in .698 increases
in the practice of sustainable construction buildings. The result found in this section was
supported by the recommendation given by Kiflom Haile (2022) recommended that creating
awareness of among stakeholders regarding the benefit of sustainable building is crucial. Another
study by Hammed et al. (2020) found that consumers with a higher understanding of
sustainability issues prefer to choose green buildings that influences developers to prioritize

sustainable practices.

4,10 Interview Responses
This research paper has interviewed key respondents regarding the challenges in developing
sustainable constructions. The first interview question was identifying the main challenge of

using environmental material.

An architect indicated that “One of the main challenges we face is the lack of availability of
sustainable materials locally. While Ethiopia has abundant natural resources, the supply chains
for eco-friendly products, like recycled materials or sustainably sourced timber, are
underdeveloped. This leads to increased costs and delays when sourcing these materials from
long distances”. A construction manager stressed that there is often a perception that
environmental materials are more expensive, which can be a deterrent for clients. A Civil
Engineer who has more than 6 years of experience indicated that “the infrastructure to support
sustainable building practices is not fully established. For instance, there are few regulations or
incentives from the government that promote the use of eco-friendly materials. Without stronger
policies or support systems, it becomes challenging for us to commit to sustainable
construction”. Regarding the logistic challenge, the civil engineer highlighted that “there are
often logistical challenges associated with transporting these materials, especially in remote areas
where access to roads can be poor. It can make projects less viable financially”. The other
challenge in using environmental materials was highlighted by a consultant “Awareness and
education about the benefits of using environmental materials in construction are still limited in

Ethiopia. Many architects and builders lack the necessary training on how to incorporate these
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materials effectively. This gap in knowledge affects the acceptance of environmental materials in

mainstream construction practices”.

From the interview responses regarding the challenges of using environmental materials, this
research paper concluded that supply chain issues, cost perception, lack of awareness, weak
regulatory frameworks, rapid urbanization, and logistic challenges are the main factors.
Addressing these challenges would likely require concerted efforts from the government,
industry stakeholders, and educational institutions to foster a more sustainable construction

culture in Ethiopia.

The second interview question raised was to identify issues that challenge the implementation of
sustainable construction building policies and regulations. The Architect indicated that he found
that many environmental policies are not aligned with the local context. For instance,
requirements for certain sustainable materials may be impractical given their availability and cost
in our region”. This misalignment makes it difficult for architects and builders to implement
these policies effectively. The other challenge indicated by respondents was the lack of
financing. Many sustainable construction practices require investment in new technologies or
materials, which can be risky for developers. Without financial incentives or support like grants
or low-interest loans, it’s hard for businesses to justify the transition to more sustainable

methods”.

A construction environment regulatory officer indicated that “There seems to be a gap in
awareness about the importance of environmental policies among local communities and
construction stakeholders. Without widespread understanding and support for sustainable
practices, policy implementation becomes a challenge, as communities may not see the benefits
or may resist change. A construction permit officer of the sub-city highlighted that “Our
educational institutions often do not incorporate sustainability into their curricula, which leads to
a workforce untrained in environmental construction practices. This gap creates a cycle where
policy recommendations are not being effectively translated into practice because the

professionals involved lack the necessary knowledge and skills.

The interview responses found in this research paper was supported by a technical report done by
Addis Ababa Urban Age Task Force (AAUTF, 2022). The task force divided these barriers into

3 categories such as regulatory, financial, technical, organisational, value chain and consumer
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barriers. These barriers have a mutual relationship provider, users, the product and related
services, which leads to sets of nested barriers. According to (AAUTF, 2022), one of the biggest
obstacles in Ethiopia is the belief that industrialized materials, including concrete blockwork, are
dependable and up-to-date building materials. Concrete and steel are frequently seen as superior
than organic materials like clay and straw. From the interviews and documents, this research
paper concludes that awareness gaps, urban development pressure, financial barriers,
enforcement issues, and educational gaps are the main challenges affecting the implementation
of sustainable building policies. Hence, this research paper concludes that addressing these
challenges would require a collaborative approach that involves government authorities, industry
stakeholders, educational institutions, and community engagement to create a more supportive

framework for sustainable construction practices in Akaki-Kality.
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5. Conclusion and Recommendation
5.1 Conclusion

From the results found in this paper, it recommends the following main points:

The first objective of the study was to identify factors that determine sustainable construction
development in the study area. The literature reviews and results of the study found that the
existence of environmental material, environmental policy, and awareness and education

significantly determine sustainable construction buildings.

The second objective of the study was to assess the effect of awareness on development of
sustainable construction buildings. The correlation and regression indicated that the existence of
awareness and education among stakeholders regarding sustainable construction has a significant
positive effect on the practice of sustainable construction building. While holding other variables
constant, one unit increase in the existence of education and awareness results in .698 increases
in the practice of sustainable construction buildings. The analysis supports the hypothesis that
both education and awareness positively impact the adoption of sustainable building practices.
Generally, the coefficients of the independent variables were J(SB)=.439+.121EP+.296EM
+.698EA+.271.

The third objective of the study was to identify the effect of environmental policies and
regulations on development of sustainable construction buildings. The existence of
environmental policies regarding energy codes, waste recycling policies, carbon emission, and
use of renewable energy policies has a positive effect on the practice of sustainable building
construction. This paper concluded that a one-unit increase in environmental policies results in

.121 increases in the practice of sustainable construction buildings in the Akaki-Kality sub-city.

Locally produced and used building materials such as Bomboo, manufactured sand, Straw Bales,
Ferrock Cement, C & D waste do not cause substantial CO2 emissions. The correlation and
regression result show that the existence and availability of building materials that lower energy
consumption, and reduce Carbon dioxide (CO,) emission per building compared to conventional
materials, and the existence of environmentally friend materials have a significant effect on the
practice of sustainable building constructions. One unit increase in the existence of
environmental materials while holding others constant results in .296 increases in the practice of

sustainable construction buildings.
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From the interviews, this research paper concludes that awareness gaps, urban development
pressure, financial barriers, enforcement issues, and educational gaps are the main challenges

affecting the implementation of sustainable building policies.

5.2 Recommendation

From the results and discussion made, this research paper recommends the following

The use of renewable resources, supports local communities, and supports the selection of

materials that require less energy and reduce the overall carbon footprint of the building.

This research paper recommendations, stakeholders (private and government contractors, civil
engineers, and government construction offices) to enhance the sustainability of building

projects, reduce environmental impacts, and contribute to healthier living spaces.

Regarding awareness and education, this research paper recommends the increasing of
educational opportunities and awareness campaigns for construction professionals, contractors,

and consultants.

From the interview responses regarding the challenges of using environmental materials, this
research paper concluded that supply chain issues, cost perception, lack of awareness, weak
regulatory frameworks, rapid urbanization, and logistic challenges are the main factors. To have
a sustainable construction building a collaborative approach that involves government
authorities, industry stakeholders, educational institutions, and community engagement to create

a more supportive framework for sustainable construction practices is required.

5.3 Future Work

Here are some recommendations for future research based on the limitations of this study:

This research paper recommends investigating the other independent variables like political,
economic, quality, and other factors that hinder sustainable construction projects.

This study used a relatively small sample size and focused only on the Akaki-Kality sub-city.
Future research could use a larger and more diverse sample to confirm the findings of this study
and examine the relationship between the independent variables and the dependent variable in

different contexts.
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Questionaries
Addis Collage

Department of Construction Technology Management
Post Graduate Program in Masters of Construction Management
Questionnaire to be filled by Project Manager and Employees

Dear Respondents: - My name is Habtemariam Haile. I am studying Masters of Construction
Technology Management at Addis College. Now I'm going to conduct a study on the
“Determinants of Sustainable Building Construction in Case of Akaki Kality Sub-City”. Dear
respondent, | would like to express my deep appreciation for your generous time and honest and

prompt responses.

Objective: -This questionnaire is designed to collect data about the “Determinants in Sustainable
Building Construction projects in Akaki-Kality". The information that you offered me with this
questionnaire was used as primary data in my study which I am conducting as a partial fulfilment
of the requirements for the Master of Construction Management. Therefore, this research aims to
identify the main determinants of sustainable building construction and to draw up possible

recommendations for the successful implementation of sustainable building projects.
General Instructions

In all cases where answer options are available, please tick (\) in the appropriate box.
Confidentiality:-1 want to assure you that this research is only for academic purposes authorized

by the Addis College. No other person will have to access this collected data.
If you have any queries concerning the questionnaire, please contact me:
Name: Habtemariam Haile

Phone Number: 0901256244

Email: habtemariamhaile425@gmaile.com
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Part One: Personal Information

1. Education Background

Diploma [] BA/BSC [ ] MBA/MSC [] PhD

2. Work Experience

25 [ ] 6-10 [ ] 11-15 [ _]16-20 [_IAbove 20

3. Position
Clientd ] Contractors[_] Consultant[___] Civil engineers[__] architects

Designers ]

Part Two:
Determinants of Sustainable Building Construction Projects Below are several determinants of

[ 1]

[ ]

sustainable building construction projects. From your experience, please express your opinion on

the importance of the following factors as key determinants of sustainable building construction

projects within the Akaki Kality building Construction project. (Please tick (1) the appropriate

box).

SECTION I = Determinants of Sustainable Building Projects

Rank the following items in terms of the degree of their prevalence in the study area by putting a
tick (P) under the Strongly Agree (SA)= 5, Agree (A)=4, Neutral (N)= 3, Dis-Agree (DA)= 2,
Strongly Dis-Agree (SDA)= 1.

No

Statement Regarding Environmental Policies

Degree of response

1 2 |3 4

1

The implementation of stringent environmental policies positively

impacts the sustainability of construction buildings.

Environmental regulations help in reducing the carbon footprint of

construction projects.

3 |[Environmental policies play a crucial role in promoting the use of]
renewable energy sources in construction projects.
4 |[Environmental policies help in creating healthier and more

comfortable indoor environments in buildings.

Compliance with environmental regulations should be a priority for

construction companies.
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Investing in sustainable construction technologies is a wise decision

for future-proofing buildings.

7 |Environmental policies encourage innovation and creativity in the
construction industry.
8 |Building designs that adhere to environmental standards enhance
property value and attract more tenants.
No [Statement Regarding Environmental Materials Degree of response
1 2 |3 4 5
1 [The availability of environmental materials significantly impacts the
sustainability of construction buildings.
2 |Using environmentally-friendly materials in construction is important
for reducing the carbon footprint of buildings.
3 [Sustainable construction practices, which include the use of]
environmental materials, are essential for a greener future.
4 [The increased availability of environmental materials makes it easier,
for construction companies to adopt sustainable practices.
5 [Environmental materials contribute to the overall energy efficiency
and performance of sustainable buildings.
6 lincorporating environmental materials into construction projects can
lead to long-term cost savings and benefits.
7 Il would be more likely to support a construction project that uses
environmental materials compared to traditional materials.
8 |Governments and regulatory bodies should promote the use of
environmental materials in construction through incentives and
policies.
9 |Education and awareness about the benefits of environmental
materials are crucial for driving their adoption in the construction
10 The availability of a variety of environmental materials gives builders
more flexibility in creating sustainable and innovative designs.
No [Statement Regarding Education and Awareness Degree of response

1 12 |3 |4 |5
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1 |Education and awareness about sustainable construction practices can
lead to reduced energy consumption in buildings.

2 |Knowledge about sustainable materials can positively impact the
longevity of sustainable construction buildings.

3 |Awareness of environmentally friendly construction techniques can
help minimize the carbon footprint of buildings.

4 |Education on sustainable construction practices is essential for
creating a more sustainable future.

5 |Increased awareness of sustainable building certifications such as
LEED or BREEAM can lead to more sustainable construction

6 |Knowledge about sustainable construction can influence decision-
making processes in building design and construction.

7 |Education and awareness about sustainable construction can help
reduce waste generation during the construction process.

8 |Increased awareness of green building technologies can lead to
innovation in sustainable construction practices.

9 |Awareness of the benefits of sustainable construction can lead to
increased demand for sustainable buildings in the market.

No Statement 1 4

1 | Education and Awareness determine sustainable construction

building.
2 | The existence of Environmental Materials determines the
sustainable construction of buildings.
3 | The existence of Environmental policies determines the sustainable

construction of buildings.
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Interview Questions

1.

Challenges of using environmental materials in sustainable construction buildings in the
Akaki-Kality Sub-City?

Challenges of implementing a sustainable policy in sustainable construction buildings in the
Akaki-Kality Sub-City?

Your final comment to address these challenges
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