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ABSTRACT 

There is a rising popularity for buildings with green features to achieve more energy 

and resource savings. Despite being a developing country, Sri Lankan construction 

sector is also gradually moving towards the development and delivery of green 

buildings. However, additional maintenance activities are associated with the 

introduction of green features to buildings. A previous study could not be identified 

which specifically explored the health and safety risks associated with the maintenance 

activities of green building features. Therefore, the present study aimed to investigate 

the occupational health and safety risks associated with green building maintenance in 

Sri Lanka.  

Accordingly, five green building features in the Sri Lankan context were identified 

(solar electricity generation systems, green roofs, vertical greening systems, rainwater 

harvesting systems and daylighting integration systems) and relevant maintenance 

activities were identified under each green building feature. Also, a list of 22 potential 

health and safety hazards were identified through literature. Subsequently, the level of 

probability and severity of each hazard was identified, and thereby the overall risk was 

calculated by considering all the previously identified maintenance activities. This was 

done through a comprehensive questionnaire survey involving 30 experts in industry 

and academia. No high risks or serious risks were identified as associated with the 

maintenance of identified green features. 22% of the risks were rated as medium or 

low risks while 78% were negligible risks. Furthermore, suitable recommendations 

(related to specific green features and common recommendations) were also identified 

through the same questionnaire, to reduce the exposure of maintenance workers to 

risks arising through the maintenance activities of green building features. 

Accordingly, this study contributes to the fields of maintenance management and 

occupational safety and health management by specifically exploring the green 

building-associated maintenance activities which have a notable impact on the safety 

and health of the maintenance workers, and by identifying possible recommendations 

to minimize the exposure of maintenance personnel to these risks. 

Keywords: Green building maintenance; health and safety hazards; risk analysis. 

  

 

 

 

 

 

 

 



iii 
 

DEDICATION 

 

I dedicate this piece of work 
to my beloved family 

members……… 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

ACKNOWLEDGEMENT 

This successful research outcome can be identified as a collaboration of the efforts 

given by many parties rather than an individual effort. Therefore, it is my pleasure to 

thank every single one who gave their important assistance on numerous conditions 

and to all who shared their knowledge and expert experience to make this work a 

triumph. It ought to be said that without all of you this would have not been a reality. 

First and foremost, I owe my heartfelt gratitude towards my dissertation supervisor, 

Senior Lecturer Mrs. Piumi Dissanayake, for all the valuable ideas, assistance and 

guidance put forward to make this study a success. The support given at all the times 

is highly appreciated. 

I wish to extend my utmost gratitude to Prof. Nayanthara De Sliva, the Programme 

Director, senior lecturers, lecturers and all other staff members of the Department of 

Building Economics for their enormous advice and commitment during the course of 

this study. My grateful acknowledgment is made to all the members of non-academic 

staff of the Department of Building Economics as well for their support. I wish to 

express my greatest appreciation to the professionals in the industry and academia, 

who contributed to this study by actively participating and sacrificing their valuable 

time in data collection process despite of their busy work schedules. Finally, I express 

my heartfelt gratitude to my beloved family members and to all my colleagues as well 

for their support given in numerous ways to make this piece of work a success. 

 

Madushani N.M.T 

June 2023 

 

 

 

 

 

 

 

 



v 
 

TABLE OF CONTENTS  

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

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

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

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

TABLE OF CONTENTS ............................................................................................. v 

LIST OF FIGURES .................................................................................................... ix 

LIST OF TABLES ...................................................................................................... ix 

CHAPTER 01- INTRODUCTION .............................................................................. 1 

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

1.2 Problem statement .............................................................................................. 3 

1.3 Aim and objectives ............................................................................................. 4 

1.4 Scope and limitations ......................................................................................... 4 

1.5 Methodology ................................................................................................. 5 

1.5.1 Literature survey .......................................................................................... 5 

1.5.2 Risk assessment through questionnaire survey ............................................ 5 

1.6 Chapter breakdown ............................................................................................. 6 

CHAPTER 02 - LITERATURE REVIEW .................................................................. 7 

2.1 Chapter introduction ........................................................................................... 7 

2.2The Concept of Green Building .......................................................................... 7 

2.3 Benefits of Green Building ................................................................................. 8 

2.4 Green Building Rating Systems ......................................................................... 9 

2.5 Building maintenance ....................................................................................... 11 

2.5.1 Green building maintenance ...................................................................... 11 

2.5.2 Green building maintainability .................................................................. 13 



vi 
 

2.6 Green Buildings in Sri Lankan context ............................................................ 14 

2.7 Green Features and Maintenance Requirements .............................................. 16 

2.7.1 Photovoltaic (PV) / Solar panel systems.................................................... 17 

2.7.2 Green Roof ................................................................................................. 18 

2.7.3 Vertical greening systems .......................................................................... 18 

2.7.4 Rainwater harvesting ................................................................................. 19 

2.7.5 Daylighting integration systems ................................................................ 21 

2.8 LEED Credits for each feature ......................................................................... 22 

2.8.1 Photovoltaic (PV) / Solar panel system ..................................................... 22 

2.8.2 Green roof .................................................................................................. 23 

2.8.3 Vertical greening system ........................................................................... 23 

2.8.4 Rainwater harvesting ................................................................................. 24 

2.8.5 Daylighting integration systems ................................................................ 24 

2.9 Preventive maintenance tasks of the identified green features ......................... 24 

2.9.1 Photovoltaic (PV) / Solar panel system ..................................................... 24 

2.9.2 Green roof .................................................................................................. 25 

2.9.3 Vertical greening system ........................................................................... 25 

2.9.4 Rainwater harvesting ................................................................................. 26 

2.9.5 Daylighting integration systems ................................................................ 26 

2.10 Occupational safety and health hazards associated with the maintenance of 

identified green features ......................................................................................... 26 

2.11 Need of Assessing Occupational Safety and Health Risks Associated with 

Green Building Maintenance in Sri Lanka ............................................................. 30 

2.12 Summary ........................................................................................................ 32 

CHAPTER 03 - RESEARCH METHODOLOGY .................................................... 33 

3.1 Chapter introduction ......................................................................................... 33 



vii 
 

3.2 Research approach ............................................................................................ 33 

3.3 Research techniques ......................................................................................... 33 

3.3.1 Questionnaire survey instrument design .................................................... 34 

3.4 Risk assessment ................................................................................................ 35 

3.4.1 Risk estimation model ................................................................................... 35 

3.4.2 Risk rating ..................................................................................................... 36 

3.4.3 Development of job hazard analysis matrix .................................................. 37 

3.4.4 Interpretation of level of risk ......................................................................... 38 

3.5 Summary of research process ........................................................................... 39 

CHAPTER 4- RESULTS AND ANALYSES ........................................................... 41 

4.1 Introduction ...................................................................................................... 41 

4.2 Sample details ................................................................................................... 41 

4.3 Health and safety risk analysis of green building maintenance activities 

through JHA matrices ............................................................................................. 43 

4.3.1 Risk analysis through JHA matrix for Photovoltaic (PV)/ Solar panel 

system ................................................................................................................. 43 

4.3.2 Risk analysis through JHA matrix for green roof ...................................... 47 

4.3.3 Risk analysis through JHA matrix for Vertical Greening System ............. 50 

4.3.4 Risk analysis through JHA matrix for rainwater harvesting system. ........ 53 

4.3.5 Risk analysis through JHA matrix for daylighting integration system ...... 56 

4.4 Overall risk analysis of job hazards related to maintenance of green features. 58 

4.5 Recommendations to minimize the exposure to the health and safety risks 

associated with green building maintenance. ......................................................... 63 

4.5.1 Feature-specific recommendations ............................................................ 64 

4.5.2 Common recommendations ....................................................................... 66 

CHAPTER 5- CONCLUSIONS AND RECOMMENDATIONS ............................. 69 



viii 
 

5.1 Introduction ...................................................................................................... 69 

5.2 Conclusions on each objective of the research ................................................. 69 

5.3 Recommendations ............................................................................................ 71 

5.4 Limitations ........................................................................................................ 72 

5.5 Further research directions ............................................................................... 72 

REFERENCES ........................................................................................................... 74 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

LIST OF FIGURES 

Figure 1.1 Chapter Breakdown .................................................................................... 6 

Figure 2.1 Conceptual Framework ............................................................................. 31 

Figure 3.1 Risk Rating Matrix ................................................................................... 39 

Figure 3.2 Research Process ...................................................................................... 40 

 

LIST OF TABLES 

Table 2. 1 Components of the rainwater harvesting system ...................................... 20 

Table 2. 2 Safety and health hazards for the job hazards analysis ............................. 27 

Table 3. 1 Probability levels and the assigned scores ................................................ 37 

Table 3. 2  Severity levels and assigned scores ......................................................... 37 

Table 4. 1: Details of the Respondents....................................................................... 41 

Table 4. 2 Results of the job hazard analysis: Photovoltaic (PV)/ solar panel system

 .................................................................................................................................... 45 

Table 4. 3 Results of the job hazard analysis: Green roof ......................................... 48 

Table 4. 4 Results of the job hazard analysis: Vertical greening system ................... 51 

Table 4. 5 Results of the job hazard analysis: Rainwater harvesting system ............. 54 

Table 4. 6 Results of the job hazard analysis: Day lighting systems ......................... 57 

 

 

 

 

 

 

 

 

 


