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ABSTRACT 
Construction and Demolition (C&D) Waste Management (WM) poses significant issues in Sri 
Lanka, contributing to environmental degradation and resource depletion. To address these issues, 
this study explores the application of Circular Economy (CE) strategies in minimising waste 
generation and optimising resource utilisation in Sri Lankan Construction Industry (CI). The focus 
is on reducing waste generation and maximising resource utilisation during the stages of the 
building life cycle. These stages are crucial in terms of waste generation and resource 
consumption. The aim of this research is to develop a framework which is to minimise C&D WM 
issues using CE strategies in Sri Lankan building projects. A qualitative approach was employed 
in this research, utilising three rounds of semi-structured expert interviews. In the first round, 
fifteen experts were involved, followed by twelve in the second round, and ten in the final round. 
The data obtained from these interviews underwent analysis using manual content analysis 
techniques. 

During the preconstruction stage, a study uncovered sixteen WM issues. To address these issues, 
relevant CE strategies were identified and discussed in regarding their potential impact on the 
project management iron triangle comprising time, cost, and scope. Similarly, during the 
construction and building renovation phase, the study identified fifteen C&D WM issues. 
Corresponding strategies were proposed to effectively tackle each issue, considering their 
influence on the project management iron triangle. For example, the introduction of on-site sorting 
and recycling processes was highlighted as a method to reduce waste disposal time and costs, 
while also minimising the project's environmental footprint. Moving on to the use and operate 
stage of the building, eight C&D WM issues were recognised. Appropriate strategies were 
suggested to address these issues. For instance, the promotion of sustainable procurement practices 
and the use of durable materials were identified as ways to decrease waste generation and long-
term maintenance costs, positively affecting the project's overall success. Similarly, during the 
demolition and repurpose stage, fourteen C&D WM issues were identified. Strategies such as 
salvaging reusable materials and advocating for responsible demolition practices were outlined as 
solutions. In the material recovery and production stage, eight more C&D WM issues were 
identified. Strategies like incorporating recycled materials into the production process and 
optimising material usage were suggested. Implementing CE strategies in the CI to address C&D 
WM issues can perform a substantial role in creating a built environment that is more sustainable, 
resilient, and resource efficient. Further, this will help to minimise the demand for virgin materials 
and reduce the volume of waste generated. Using recycled materials also helps close the loop of 
the materials cycle, thereby contributing to the CE. 

Keywords: Circular Economy; Construction & Demolition; Waste Management Issues; Building 
Life Cycle; Strategies 

 

 



iii 
 

DEDICATION 
 

 

 

 

 

 

 

 

 

I dedicate this piece of work  
to my beloved parents 

for their love, endless support 
                   and encouragement! 

 



iv 
 

ACKNOWLEDGEMENT 

This dissertation would not have been a success without the guidance and help of 

numerous people. I would like to express my sincere gratitude to all the individuals who 

supported me throughout my journey, inspiring and encouraging me.  

First and foremost, I express my deepest gratitude to my supervisor Ch. QS Prof. (Mrs.) 

Anuradha Waidyasekara for her utmost guidance, assistance, and confidence in 

succeeding in the research. I am indebted to my supervisor for steering me in the right 

direction throughout the process.  

I would also like to acknowledge the former Head of the Department, Ch. QS Prof. (Mrs.) 

Anuradha Waidyasekara, Postgraduate Research Coordinator Dr. (Mrs.) Chandanie 

Hadiwattage and all the staff members of the Department of Building Economics, the 

University of Moratuwa for the immense assistance and guidance during the course of this 

research and throughout the four years of my academic career. My sincere gratitude is also 

extended towards all the members of non-academic staff of the Department of Building 

Economics for their support.  

Especially, my sincere thanks delivered to all the professionals in the industry who 

contributed to this study by sparing their immeasurable time for data collection and 

sharing their valuable knowledge despite their busy schedules.  

Last but not least, I would like to thank my beloved parents, family, friends and all my 

well-wishers for supporting me in countless ways throughout this dissertation and my life. 

 

Victar H. C. 

September 2023



v 
 

TABLE OF CONTENTS 

DECLARATION ............................................................................................................... i 

ABSTRACT ...................................................................................................................... ii 

DEDICATION .................................................................................................................iii 

ACKNOWLEDGEMENT .............................................................................................. iv 

CHAPTER 01 ................................................................................................................... 1 

1.0 INTRODUCTION .................................................................................................... 44 

1.1 Background .............................................................................................................. 1 

1.2 Problem Statement ................................................................................................... 5 

1.3 Aim ........................................................................................................................... 7 

1.4 Objectives ................................................................................................................. 7 

1.5 Scope and Limitation ............................................................................................... 7 

1.6 Methodology ............................................................................................................ 8 

1.7 Chapter breakdown .................................................................................................. 9 

1.8 Chapter Summary ................................................................................................... 10 

CHAPTER 02 ................................................................................................................. 10 

2.0 LITERATURE REVIEW ........................................................................................ 10 

2.1 Chapter Introduction .............................................................................................. 11 

2.2 Construction Industry ............................................................................................. 11 

2.3 Circular Economy Concept .................................................................................... 12 

2.3.1 Circular Economy in Construction Industry .................................................... 14 

2.3.2 Importance of Circular Economy in Construction Industry ............................ 15 

2.3.3 How Circular Economy in Construction Can be Achieved? ........................... 16 



vi 
 

2.3.4 Circular Economy Principles in Construction ................................................. 17 

2.4 Strategies of Circular Economy and Applicability in the Construction Industry ... 18 

2.5 Circular Economy Strategies for Life Cycle of Building ....................................... 19 

2.6 Construction and Demolition Waste ....................................................................... 26 

2.6.1 Definitions of Construction and Demolition Waste ......................................... 27 

2.6.2 Causes of Construction and Demolition Waste ............................................... 28 

2.7 Construction and Demolition Waste Management in Construction Industry ......... 29 

2.7.1 Construction and Demolition Waste Management in Developed Countries ... 30 

2.7.2 Construction and Demolition Waste Management in Developing Countries .. 33 

2.8 Issues in Achieving Sustainable Construction and Demolition Waste Management

 ...................................................................................................................................... 33 

2.9 Theoretical Framework .......................................................................................... 39 

2.10 Importance of CE Strategies to Minimise WM Issues of Sri Lankan Construction 

Industry According to Considering Life Cycle of Building ......................................... 41 

2.11 Summary............................................................................................................... 43 

CHAPTER 03 ................................................................................................................. 44 

3.0 RESEARCH METHODOLOGY ........................................................................... 44 

3.1 Introduction ............................................................................................................ 44 

3.2. Research Design .................................................................................................... 44 

3.3 Research Philosophy .............................................................................................. 44 

3.4 Research Approach ................................................................................................. 45 

3.4.1 Selected Approach for the Study ..................................................................... 47 

3.5 Research Strategy ................................................................................................... 48 



vii 
 

3.5.1 Selected Strategy for this Study ....................................................................... 49 

3.6 Research Techniques for Data Collection .............................................................. 49 

3.6.1 In-Depth Semi Structured Expert Interview Round I ...................................... 50 

3.6.2 In- Depth Semi Structured Expert Interview Round II .................................... 50 

3.6.3 In- Depth Semi Structured Expert Interview Round III .................................. 51 

3.7 Data Analysis Techniques....................................................................................... 51 

3.7.1 Qualitative Content Analysis ........................................................................... 52 

3.8 Graphical Representation of the Research Process ................................................ 52 

3.9 Chapter Summary ................................................................................................... 53 

CHAPTER 04 ................................................................................................................. 54 

4.0 DATA ANALYSIS AND FINDINGS ...................................................................... 54 

4.1 Chapter Introduction .............................................................................................. 54 

4.2 Expert Interviews and Background Information .................................................... 54 

4.2.1 Sample Selection for Qualitative Approach with Experts ............................... 54 

4.3 Objectives of Semi-Structured Expert Interview Round 1 ..................................... 57 

4.3.1 Findings and Analysis of Objective I & II (Expert Interview Round 1) ......... 57 

4.3.2 General Perceptual Knowledge Regarding C&D WM .................................... 58 

4.3.3 General Perceptual Knowledge Regarding Construction and Demolition Waste 

Management Issues ................................................................................................... 59 

4.3.4 Current Issues of C&D WM in Sri Lanka ....................................................... 60 

4.3.4.1 Managerial Issues ...................................................................................... 65 

4.3.4.2 Educational and Environmental Issues ..................................................... 66 

4.3.4.3 Financial Issues ......................................................................................... 67 



viii 
 

4.3.4.4 Market Issues ............................................................................................ 67 

4.3.4.5 Government Issues .................................................................................... 68 

4.3.4.6 Socio-cultural Issues ................................................................................. 69 

4.3.4.7 Economic Issues ........................................................................................ 70 

4.3.4.8 Technical Issues ........................................................................................ 71 

4.3.5 Current Waste Management Issues According to the Life Cycle of Building . 72 

4.3.5.1 Waste Management Issues in Preconstruction Stage ................................ 75 

4.3.5.2 Waste Management Issues in Construction and Building Renovation Stage

 ............................................................................................................................... 78 

4.3.5.3 Waste Management Issues in Use and Operate Stage .............................. 81 

4.3.5.4 Waste Management Issues in Demolition and Repurpose Stage .............. 83 

4.3.5.5 Waste Management Issues in Material Recovery and Production ............ 86 

4.4 Objectives of Semi-Structured Expert Interview Round 2 ..................................... 88 

4.4.1 Findings and Analysis (Expert Interview Round 2) ........................................ 89 

4.4.2 General Perceptual Knowledge Regarding CE Strategies in Built Environment

 .................................................................................................................................. 89 

4.4.3 General Perceptual Integrating CE Strategies and C&D WM Issues .............. 90 

4.4.4 CE Strategies to Overcome the Issues of C&D WM as per Life Cycle of 

Building .................................................................................................................... 91 

4.4.4.1 CE Strategies to Overcome the Issues of C&D WM at the Preconstruction 

Stage ...................................................................................................................... 92 

4.4.4.2 CE Strategies to Overcome the Issues of C&D WM at the Construction and 

Building Renovation Stage ................................................................................... 95 



ix 
 

4.4.4.3 CE Strategies to Overcome the Issues of C&D WM at the Use and Operate 

Stage ...................................................................................................................... 98 

4.4.4.4 CE Strategies to Overcome the Issues of C&D WM at the Demolitions and 

Repurpose Stage .................................................................................................. 100 

4.4.4.5 CE Strategies to Overcome the Issues of C&D WM at the Material 

Recovery and Production Stage .......................................................................... 103 

4.5 Objectives of Semi-Structured Expert Interview Round 3 ................................... 105 

4.5.1 Findings and Analysis (Expert Interview Round 3) ...................................... 106 

4.5.2 General Perceptual Knowledge Regarding Project Management Iron Triangle 

in Built Environment .............................................................................................. 106 

4.5.3 General Perceptual Knowledge Regarding CE Strategies, C&D WM Issues and 

Project Management Iron Triangle Can be Integrated ............................................ 107 

4.5.4 The Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C&D WM as per Life Cycle of Building .... 108 

4.5.4.1 Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C&D WM : At Preconstruction Stage ..... 109 

4.5.4.2 Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C& WM : At Construction and Building 

Renovation Stage ................................................................................................ 115 

4.5.4.3 Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C&D WM : At Use and Operate Stage ... 120 

4.5.4.4 Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C&D WM : At Demolitions and Repurpose 

Stage .................................................................................................................... 124 



x 
 

4.5.4.5 Impact of the Project Management Iron Triangle on Implementation of CE 

Strategies to Overcome the Issues of C&D WM : At Material Recovery and 

Production Stage ................................................................................................. 129 

4.6 Framework for to Display How to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Triangle ................................................. 133 

4.6.1 Validation of the Content of the Proposed Framework ................................. 135 

4.7 Chapter Summary ................................................................................................. 136 

CHAPTER 05 ............................................................................................................... 142 

5.0 RESEARCH FINDINGS AND DISCUSSION .................................................... 142 

5.1 Introduction .......................................................................................................... 142 

5.2 Circular Economy Strategies for the Construction Industry ................................ 142 

5.3 Construction & Demolition Waste Management Issues in the Construction Industry

 .................................................................................................................................... 143 

5.4 Current Issues of Construction & Demolition Waste Management in Sri Lanka 144 

5.5 Applicable CE Strategies to Overcome Issues of C&D WM ............................... 150 

5.6 Impact of CE Strategies to Minimise the Issues of C&D WM  in Terms of Project 

Management Iron Triangle ......................................................................................... 155 

CHAPTER 06 ............................................................................................................... 159 

6.0 CONCLUSIONS AND RECOMMENDATIONS ............................................... 159 

6.1 Introduction .......................................................................................................... 159 

6.2 Accomplishment of objectives ............................................................................. 159 

6.3 Recommendations ................................................................................................ 162 

6.4 Contribution to Knowledge .................................................................................. 163 

6.5 Contribution to Industry Practitioners .................................................................. 163 



xi 
 

6.6 Limitations of the Study ....................................................................................... 164 

6.7 Further Research .................................................................................................. 164 

REFERENCE ............................................................................................................... 165 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

LIST OF TABLES 

Table 2. 1: Circular Economy Principles Identified by Various Authors ......................... 18 

Table 2. 2: Circular Economy Strategies Adaptation for the Life Cycle of a Building 

Project .............................................................................................................................. 22 

Table 2. 3: Different Construction & Demolition Waste Definitions Given by Different 

Authors ............................................................................................................................. 27 

Table 2. 4: Construction & Demolition Waste Generation in Greece from 1996 to 2000

 .......................................................................................................................................... 31 

Table 2. 5: Construction & Demolition Waste Generation in Developed Countries ....... 32 

Table 2. 6: Existing Issues of Waste Management in Construction & Demolition .......... 36 

Table 3. 1: The Rationales for the Unfeasibility of the Other Research Strategies ......... 48 

Table 4. 1: Selection Criteria of Expert Interviewees ...................................................... 55 

Table 4. 2: Different Perspectives Regarding Construction and Demolition Waste 

Management ..................................................................................................................... 58 

Table 4. 3: Current Issues of Construction and Demolition Waste Management in Sri 

Lanka ................................................................................................................................ 61 

Table 4. 4: Current Construction & Demolition Waste Management Issues According to 

the Life Cycle of Building in Sri Lanka ........................................................................... 73 

Table 4.5: CE Strategies to Overcome the Issues of C&D WM at the Preconstruction Stage

 .......................................................................................................................................... 93 

Table 4.6:  CE Strategies to Overcome the Issues of C&D WM at the Construction and 

Building Renovation Stage .............................................................................................. 96 

Table 4. 7: CE Strategies to Overcome the Issues of C&D WM at the Use and Operate 

Stage ................................................................................................................................. 99 



xiii 
 

Table 4. 8: CE Strategies to Overcome the Issues of C&D WM at the Repurpose Stage.

 ........................................................................................................................................ 101 

Table 4. 9: CE Strategies to Overcome the Issues of C&D WM at the Material Recovery 

and Production Stage ..................................................................................................... 104 

Table 4. 10: Impact of the Project Management Iron Triangle on the Implementation of 

CE Strategies to Overcome the Issues of C&D WM at the Preconstruction Stage  ...... 111 

Table 4. 11: Impact of the Project Management Iron Triangle on the Implementation of 

CE Strategies to Overcome the Issues of C&D WM at the Construction and Renovation 

Stage ............................................................................................................................... 117 

Table 4. 12:  Impact of the Project Management Iron Triangle on the Implementation of 

CE Strategies to Overcome the Issues of C&D WM at the Use and Operate Stage ...... 122 

Table 4. 13: Impact of the Project Management Iron Triangle on the Implementation of 

CE Strategies to Overcome the Issues of C&D WM at the Demolition and Repurpose 

Stage ............................................................................................................................... 126 

Table 4. 14: Impact of the Project Management Iron Triangle on the Implementation of 

CE Strategies to Overcome the Issues of C& WM at the Material Recovery and Production 

Stage ............................................................................................................................... 131 

Table 4. 15: Summary of the Validation Interviews on the Proposed Framework ........ 135 

 

 

 

 

 

 



xiv 
 

 

LIST OF FIGURES  

Figure 2. 1: Conceptual Framework ................................................................................ 40 

Figure 3. 1: Data Collection Techniques .......................................................................... 50 

Figure 3. 2: Research Process .......................................................................................... 53 

Figure 4. 1: Validation Process ...................................................................................... 135 

Figure 4. 2: Framework for Display to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Tiangle as per Preconstruction Stage ....... 137 

Figure 4. 3: Framework for Display to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Triangle as per Construction and Building 

Renovation Stage ........................................................................................................... 138 

Figure 4. 4: Framework for Display to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Triangle as per Use and Operate Stage .... 139 

Figure 4. 5: Framework for Display to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Triangle as per Demolition and Repurpose 

Stage ............................................................................................................................... 140 

Figure 4. 6: Framework for Display to Minimise C&D WM Issues Using CE Strategies 

and Its Impact to Project Management Iron Triangle as per Material Recovery and 

Production Stage ............................................................................................................ 141 

 

 

 

 

 



xv 
 

LIST OF ABBRIVIATIONS 

Abbreviation Description 

BIM     Building Information Modelling 

CI     Construction Industry 

C&D     Construction and Demolition 

C&DW    Construction and Demolition Waste  

CE     Circular Economy 

CBE     Circular Built Environment  

UK United Kingdom 

WM Waste Management 

 

 

 

 

 

 

LIST OF APPENDICES 

Appendix Description Page 

Appendix A Expert Interview Guideline –Expert Interview 
Round I 

184 

Appendix B Expert Interview Guideline –Expert Interview 
Round II 

191 

Appendix C Expert Interview Guideline –Expert Interview 
Round III 

199 


