
 

 

Faculty of Geotechnical 
Sciences and Environmental 
Management 

Doctoral Dissertation 

Techno-Economic Analysis of Energy and 

Environmental Policies: Supporting the Formulation of a 

Cost-Effective Decarbonisation Strategy in Cyprus 

Chryso Sotiriou 

 

 

 

 

 

 

 

 

 

Limassol, April 2021 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



iii 

 

CYPRUS UNIVERSITY OF TECHNOLOGY 

FACULTY OF GEOTECHNICAL SCIENCES AND ENVIRONMENTAL 

MANAGEMENT 

DEPARTMENT OF CHEMICAL ENGINEERING 

 

 

 

 

Doctoral Dissertation 

Techno-Economic Analysis of Energy and 

Environmental Policies: Supporting the Formulation of a 

Cost-Effective Decarbonisation Strategy in Cyprus 

Chryso Sotiriou 

 

 

 

 

 

 

 

 

 

Limassol, April 2021 



iv 

 

Approval Form 

 

Doctoral Dissertation 

Techno-Economic Analysis of Energy and Environmental 

Policies: Supporting the Formulation of a Cost-Effective 

Decarbonisation Strategy in Cyprus 

Presented by 

Chryso Sotiriou 

 

 

Co-Supervisor: Associate Professor Theodoros Zachariadis, Cyprus University of 

Technology and The Cyprus Institute 

Signature _____________________________________________ 

Co-Supervisor and member of the exam committee:  Associate Professor Alexandros 

Charalambides, Cyprus University of Technology 

Signature _____________________________________________ 

Member of the exam committee: Professor Constantinos Cartalis, National and 

Kapodistrian University of Athens 

Signature _____________________________________________ 

Member of the exam committee: Professor Steven Van Passel, University of Antwerp 

Signature _____________________________________________ 

 

 

Cyprus University of Technology 

Limassol, April 2021 



v 

 

Copyrights  

Copyright © 2021 submission Chryso Sotiriou  

All rights reserved. 

The approval of the dissertation by the Department of Chemical Engineering does not 

imply necessarily the approval by the Department of the views of the writer.   

  



vi 

 

Acknowledgements  

As written last, this section constitutes the end of a journey — with ups and downs 

along the way but being a most fruitful and unique experience. This opportunity to 

explore this rewarding process was given by one of my co-supervisors, Dr Theodoros 

Zachariadis. During these years, he was always there for me when needed, ready to 

provide support, guidance and motivation. His professional and life insights will always 

accompany me. I am most grateful for all the conversations we had during these years. 

I will also like to express my sincere thanks and appreciation to my co-supervisor, Dr 

Alexandros Charalambides, for entering the supervisory front in June of 2020 and his 

willingness to assist throughout this process.  

Many thanks to Dr Christos Savvas, who served as a member of the advisory 

committee, and the two external members of the exam committee, Professor 

Constantinos Cartalis from the National and Kapodistrian University of Athens and 

Professor Steven Van Passel from the University of Antwerp, for their valuable 

comments and remarks.  

This thesis has greatly benefited from the contribution and interaction with other 

academics and researchers. I am very thankful for the work performed by Dr Apostolos 

Michopoulos, which enable the realisation of the first part of this thesis. I will also like 

to express my thanks to Dr Marios Karmellos for making the first contact with the 

subject of multi-objective mathematical programming. His insights and willingness to 

provide support are highly appreciated. Finally, the discussions and collaboration with 

national authorities and experts have proven very beneficial for performing this work 

with appropriate national data. I want to thank the officers from the Department of 

Environment and the Department of Labour Inspection of the Republic of Cyprus for 

providing the request data.  

None of this work will be possible without the support of friends and family. Thank you 

for being understanding during all the bumps of this journey. There is a person I will 

like to thank, namely, Dr Maria Hadjicosti, for her singular impact on my decision to 



vii 

 

pursue a PhD. I will always hold dear our conversations. Thank you for your guidance 

throughout the years.  

I owe a great deal to four people that have shaped me. My most heartfelt thanks 

belong to my parents, Dora and Xenios, for being constant companions to every 

journey I have being and, at the same time, a safe port in any storm. You have given 

me a truly remarkable home when, no matter what, I can rest, recover and begin the 

next journey with all the supplies you offered me. I am also forever thankful to my 

brother, Sotiris, for being a beacon of light while living few thousands of kilometres 

away and being highly missed. Your outstanding character and your love for 

knowledge will always guide me. My last thank is reserved for Dimitris, my husband, 

for believing in me all the times I could not and for reminding me to stay true to 

myself. Words are inadequate to express my love and appreciation. I, therefore, 

dedicate this work to the four of you.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 

 

Abstract  

In order to align its ambition with the global Paris Agreement on Climate 

Change, the European Union (EU) declared that it aims to achieve ‘climate neutrality’ 

by 2050, i.e., achieve zero net emissions of greenhouse gases into the atmosphere. 

Decarbonisation by the mid-21st century requires a strong commitment to emission 

abatement measures, but national emission reduction pledges are usually made for 

the medium term. At the same time, climate policy is changing fast in the EU and 

becoming increasingly ambitious. In this context, this doctoral thesis aims to expand 

existing and develop new methodologies for assessing policies to identify cost-

effective climate change mitigation strategies that are beneficial to society and in line 

with the goal to achieve ‘climate neutrality’ by 2050, and thereby to provide 

meaningful and realistic support to policymakers. The research is mainly applied at a 

national level for the EU Member State of Cyprus, across those sectors of the economy 

that are not subject to the EU Emissions Trading System. Impacts on public finances 

and air pollution related side-benefits of decarbonisation are also examined. Beyond 

country-specific methods and data, working within the EU policy context allows the 

methods and policy recommendations of this work to be applied in any EU member 

state and in other countries of the world that are faced with similar decarbonisation 

challenges. 
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