
FOREWORD 
 
 
Quality is a fundamental property of life support complex systems. 
Typical examples of complex systems can be seen in the ecosystem. Its 
complexity overwhelmingly shows that our life with different 
epistemological and ontological changes is under critical constraints 
which require better understanding of the processes leading to the 
sustainable development of the life on our planet. With the diversification 
of the effort within the scientific community to focus attention to the 
multicriteria evaluation of our life, the changes in historical processes in 
economic, technological, social, cultural and environmental domains will 
lead to the better acceptability of scientific understanding and research 
results. 

Sustainability revolves around a new notion describing our duty to 
preserve commodities given to us by nature. As Christian, Jewish and 
Islamic religions have introduced in their fundamental obligation of man 
to preserve natural capital on our planet, it is only recently in geological 
time that we have recognized the importance of our duties. In this respect, 
many government and non-government organizations have expressed the 
need to introduce actions to comply with preservation of the natural 
capital on our planet. It was noticed that there are limits to the use of 
natural capital, which are requiring immediate actions before it will be too 
late. A number of studies presented by the scientific community are 
signaling to the community at large that future research in natural and 
human sciences has to pay attention to the future development of the 
complex systems. In this respect, the sustainability has become not only a 
scientific field but also a movement with specific aims. 

Indicators are parameters to measure properties of the systems. They can 
be signs or numbers, which are defined to reflect specific properties of the 
system. Collecting information and its processing will convert them in 
data. So, data represent agglomerated information, which are partially or 
finally processed. In the case of sustainability, we need to verify those 
indicators which reflect properties of complex systems. In order to cope 
with the complexity of sustainability-related issues for different systems, 
indicators have to reflect the wholeness of the system as well as the 
interaction of its subsystems. The effective indicator has to meet 
characteristics reflecting a problem and criteria to be considered. Its 



purpose is to show how well a system is working. Indicators are strongly 
dependent on the type of system they monitor. It is known that any 
number, semantic expression or mathematical sign is information. Also, 
positive or negative signs of the variable are also information. In order to 
use the data for the assessment of the respective system, it is necessary to 
convert them into the indicator. So, the indicator represents a measuring 
parameter for the comparison between different states or structures of the 
system. Also, we can evaluate different structures of the systems by the 
indicator.  

Energy system is a complex system with a respective structure and can be 
defined by different boundaries depending on the problem. In simple 
analysis with only function of energy system designed to convert energy 
resources in the final energy form, the interaction of energy system is 
defined by its thermodynamic efficiency. Adding respective complexity to 
the energy system, we can follow interaction of energy system and 
environment. In this respect, a good example is a pollution problem, 
which is defined as the emission of energy and material species resulting 
from the conversion process. With further increase in complexity of the 
energy system and establishing respective communication through the 
boundary, there are other entities fluxing between the system and its 
surroundings. Since every energy system has a social function in our life, 
its link may also be established between the energy system and its 
surroundings, taking into consideration social interaction between the 
system and environment. In our analysis, we have assumed that the energy 
system is a complex system which may interact with its surroundings by 
utilizing resources, exchanging conversion system products, utilizing 
economic benefits from conversion processes and absorbing the social 
consequences of conversion process. Each of the interaction fluxes is a 
result of the very complex interaction between elements of the energy 
system within the system and with surroundings. In our analysis we will 
use synthesized parameters of the system in form defined in classical 
analyses of energy systems. 

 
This book is a collection of the materials authors have published in 

the last several years and comprises two parts. The first parts, including 
Chapters 1 through 4, are devoted to the new method for energy system 
evaluation based on the multicriteria assessment. The second part 
comprises application of multicriteria method on different energy systems. 
Attention is focused on clean air technologies, new and renewable energy 
systems, hydrogen systems, biomass systems, solar systems and 



multicriteria evaluation water efficiency, water desalination systems and 
evaluation of heat sink design for computer systems. 
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