
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

 

 

 

 

  



 
 

 

This thesis examines the energy performance of buildings and the role of smart energy monitoring and 
management in optimizing their operation. The building sector is one of the largest consumers of 
energy worldwide, making the implementation of sustainable and energy-efficient practices essential 
for both new and existing buildings. The study approaches energy efficiency as a multidimensional 
technical and environmental issue, directly linked to sustainability, the reduction of carbon dioxide 
emissions, and the rational use of natural resources. 

Initially, the thesis presents the historical development of building energy performance, international 
and European policies, as well as the institutional framework for implementation in Cyprus. At the 
same time, it analyzes the concept of energy poverty and the social dimension of building energy 
upgrades. Subsequently, the basic principles of energy design, passive and active systems, and the 
differences between new and existing buildings regarding their potential for energy improvement are 
examined. 

Particular emphasis is placed on modern digital technologies such as Building Information Modeling 
(BIM), Digital Twins, artificial intelligence, and smart energy management systems. The study 
analyzes how these technologies contribute to the collection, analysis, and utilization of energy data, 
enabling the optimization of building operations and the reduction of energy consumption. 

Furthermore, the thesis explores the practical application of energy strategies through case studies 
from Europe, Cyprus, Dubai, and Canada, presenting examples of energy-efficient buildings and 
energy renovation projects. In parallel, it examines the importance of maintenance and building 
lifespan in preserving energy performance over the long term. 

Finally, an economic evaluation of smart energy management systems is carried out, examining 
implementation costs, economic benefits, payback period, and the overall sustainability of the 
proposed solutions. In conclusion, the thesis demonstrates that smart energy monitoring and 
management constitute a key tool for the transition toward a more sustainable, efficient, and 
environmentally responsible built environment. 

 

  


