
 

 

LEAN INTEGRATED CARBON FINANCING MODEL 
FOR CONSTRUCTION INDUSTRY 

 

 

 

 

  

Wijayawardena D.S.I. 

 

 

248102T 

 

 

 

 

Master of Science (Major Component by Research) 

 

 

 

 

Department of Building Economics 

Faculty of Architecture 

 

 

 

University of Moratuwa 

Sri Lanka 

 

 

February 2026 

  

User
Typewritten Text
TH6218

User
Typewritten Text

User
Typewritten Text
LB/TH/22/2026



 

 

LEAN INTEGRATED CARBON FINANCING MODEL 
FOR CONSTRUCTION INDUSTRY 

 

 

 

Wijayawardena D.S.I. 

 

 

248102T 

 

 

 

Thesis/Dissertation submitted in partial fulfilment of the requirements for the degree  

Master of Science (Major Component by Research) 

 

 

 

 

Department of Building Economics 

Faculty of Architecture 

 

 

 

 

University of Moratuwa 

Sri Lanka 

 

 

February 2026 

 



 

i 

DECLARATION 

I declare that this is my own work and this thesis/dissertation does not incorporate 
without acknowledgement any material previously submitted for a degree or diploma 
in any other University or Institute of higher learning and to the best of my knowledge 
and belief it does not contain any material previously published or written by another 
person except where the acknowledgement is made in the text. I retain the right to use 
this content in whole or part in future works (such as articles or books). 

 

 

 

Signature:       Date: 25.02.2026 

 

 

 

 

 

The above candidate has carried out research for the Masters thesis under my 
supervision. I confirm that the declaration made above by the student is true and 
correct. 

 

 

Name of Supervisor: Dr. Tharusha Ranadewa 

 

 

Signature of the Supervisor:     Date:25.02.2026 

  



 

ii 

DEDICATION 

 

 

 

 

 

 

 

 

 

 

To my wonderful parents and brother, the 
silent heroes of my success...  



 

iii 

ACKNOWLEDGEMENT 

This dissertation is the result of significant dedication and remarkable support from 
many individuals and organisations who contributed in various ways to the 
completion. Indeed, many people supported and guided me on the right path, genuinely 
wishing for my success. I take this opportunity to express my gratitude to all of them. 

First and foremost, I would like to express my sincere gratitude to my supervisor, Dr 
Tharusha Ranadewa, for her invaluable guidance, continuous support, and 
understanding throughout the course of this research. Her encouragement, patience, 
and insightful feedback greatly contributed to shaping the direction and quality of this 
study. I am also deeply thankful to Dr Chethana Illankoon for her expertise and for 
providing thoughtful, valid, and constructive suggestions, as well as her guidance, 
which significantly enriched the research process. 

I gratefully acknowledge the University of Moratuwa for providing the necessary 
funding and research facilities that enabled the successful completion of this study. 
Furthermore, I sincerely thank all the respondents and industry practitioners who 
provided immense support and cooperation, facilitating successful data collection and 
validation. I extend my heartfelt appreciation to my brother for his constant support 
and encouragement, and to my parents for their guidance, motivation, and unwavering 
belief in me throughout this journey. Lastly, but not least, I express my heartfelt 
gratitude to all those who supported me during this study, offering advice and 
continuous motivation to carry out the work successfully.  



 

iv 

ABSTRACT 

The construction industry accounts for over one-third of global greenhouse gas 
emissions, urging the need for sustainable construction methods. However, almost all 
sustainable construction methods struggle to balance financial returns with 
environmental benefits. Carbon financing offers a promising solution by providing 
financial incentives for reducing carbon emissions, making it an environmentally and 
economically friendly option. Despite the benefits, practical applications of carbon 
financing in construction are challenged by many inefficiencies, redundancies and 
non-value adding activities. Lean principles directly address these challenges by 
emphasising value maximisation for stakeholders and encouraging a culture of 
continuous improvement. Hence, this study aims to develop a lean-integrated carbon 
financing model for the construction industry. A mixed-method approach was 
employed, combining a questionnaire to quantify the significance of financial impact 
for sustainable construction, with two rounds of expert interviews to explore the 
sector-specific carbon financing factors and lean integration. Quantitative data were 
collected from 388 respondents selected through snowball sampling and analysed 
using random forest regression. The qualitative data were collected from 18 experts 
selected through purposive sampling and code-based content analysis was employed 
to analyse the data. The study identified that financial challenges can influence and be 
influenced by sustainable construction challenges. Furthermore, carbon financing was 
defined based on the five notions and 4 primary carbon financing methods were 
identifed and described. The findings also identified 22 benefits and 19 challenges 
specifically associated with the implementation of carbon financing in the construction 
sector. The study has developed a comprehensive definition of carbon financing and 
identified that the best carbon financing method for construction industry would be 
combining carbon financing methods. A lean-integrated carbon financing model was 
developed to identify the most suitable carbon financing method for construction 
projects after validating it through focus group interviews. The research concludes that 
integrating lean principles with carbon financing can significantly reduce carbon 
financing challenges and improve adoption in construction. The study contributes to 
the academic discourse by deriving a definition for carbon financing and identifying 
sector-specific carbon financing factors, including benefits, challenges, and methods. 
Application of random forest models for sustainable construction research and 
potential use of lean principles for carbon financing are also key contributions of the 
study. 

Keywords: Carbon Financing, Construction Industry, Financial Impact, Lean 
Principles, Sustainable Construction 
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