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Preface to ”Green, Energy-Efficient and 
Sustainable Networks”

Over the last decades, information and communication technology (ICT) has radically changed 
many fields of living, with a significant improvement to people’s lives. However, the benefits 
introduced by the development and the usage of ICT systems have consequences and new challenges 
have arisen regarding sustainability and practices that are environmentally acceptable. More 
specifically, ICT systems and infrastructures have constantly increased their power consumption and 
environmental footprint. This is primarily reflected in huge amounts of energy consumption and 
greenhouse gas (GHG) emissions of overall ICTs, with an additional contribution to the pollution of 
ICT system elements during their production and disposal phase.

Not surprisingly, such a noteworthy increase in energy consumption and GHG emissions 
will continue to rise due to the increase in the number of users/devices/types of ICT services, 
which will be coupled with the proliferation of high transmission capacity demands, mainly due 
to bandwidth-hungry applications and massive implementation of the Internet of Everything (IoE) 
technologies. In order to satisfy the detrimental economic and social demands and expectations, 
estimations show that the energy consumption of ICT is going to increase with an exponential 
trend. Although the contribution of ICT systems to global energy consumption and GHG emissions 
cannot be completely eliminated, these contributions should be maximally reduced, in order to limit 
the exponential increase of energy consumption and GHG emission trends. To face this challenge, 
improved or completely new algorithms, tools, platforms, methodologies, paradigms, systems, and 
energy models must be devised and practically implemented. Hence, greener and energy-efficient 
networks and ICT systems should be designed on all layers, by targeting an increase of energy 
efficiency, a decrease of GHG emissions, better re-use of resources, and large-scale adoption of 
sustainable materials and renewable energy sources. However, accomplishing this task is extremely 
challenging, due to the fact that it requires the combined effort of different stakeholders, e.g., from 
industry, academia, governments, and national and international organizations.

Additionally, sustainable networks and ICT systems refer to concepts that consider a set of 
programs, procedures, attitudes, and policies based on which ICT systems and corresponding 
elements will be implemented, used, and disposed of. Sustainable networks and ICT systems have 
a key role in developing the digitalized world, since technologies for the connected world have to 
assure the sustainability requests of new solutions and paradigms. Sustainable networks and ICT 
systems can be achieved only if a holistic approach in life-cycle management is targeted. This process 
includes structuring, developing, implementing, and disposing of ICT systems and corresponding 
elements, with a minimal or even without an environmental impact. Hence, sustainability is a topic 
of increasing importance in modern society, with a primary objective dedicated to achieving the 
technological, economic, social, and environmental sustainability of ICT systems and networks.

Despite such ever-growing interests in improving the energy-efficiency of ICT systems, the 
research on greener, energy-efficient, and sustainable networking and computing in many fields 
and on different levels requires improved or novel solutions and some fundamental problems are 
still open or are even in its infancy. Hence, green, energy-efficient, and sustainable networks are 
and will continue to be very relevant academic, industrial, economic, and social topics. However, 
recent advances in communication networks and systems have created new opportunities for the 
implementation of energy-efficient techniques that can be successfully built into ICT systems. This

ix



book, Green, Energy-Efficient and Sustainable Networks, focuses on all aspects of the research

and development related to these areas. The book contains the outcomes of the Special Issue on

“Green, Energy-Efficient and Sustainable Networks” of the Sensors journal published by MDPI

(Multidisciplinary Digital Publishing Institute). Eighteen high-quality works have been collected

and reproduced in this book, demonstrating significant achievements in the field. Among published

scientific papers, one paper is an editorial and one paper is a review, while the remaining 16 works

are research articles.

Published papers are self-contained peer-review scientific works. The editorial paper gives an

introduction to the problem of ICT energy consumption and greenhouse-gas-emissions, presenting

the state of the art and future trends in terms of improving the energy-efficiency of wireless networks

and data centers as the major energy consumers in the ICT sector. In addition, the published

articles aim to improve energy efficiency in the fields of software-defined networking (SDN),

Internet of things (IoT), machine learning, authentication, energy harvesting, wireless relay systems,

routing metrics, wireless sensor networks (WSNs), the device to device (D2D) communications,

heterogeneous wireless networks (HetNets), and image sensing. The last paper is a review that gives

a detailed overview of the energy-efficiency improvements and methods for the implementation of

fifth-generation (5G) networks and beyond.

More than 80 different authors from both academia and industry backgrounds have contributed

to this book. Therefore, this book can serve as a source of information for industrial, teaching, and/or

research and development activities. Hence, the book gives insights and solutions for a range of

problems in the field of obtaining greener, energy-efficient, and sustainable networks and it lays

the foundation for solving new challenges and achieving future advances. The book editors would

like to thank all authors who have submitted their articles and all reviewers for their valuable work

dedicated to giving an expert review for submitted papers. Moreover, the book editors are grateful

to all those involved in the publication of this book for their invaluable support, including the editors

of Sensors and the team of people involved in editing the Sensors journal Special Issue on “Green,

Energy-Efficient and Sustainable Networks.”

We sincerely hope that this book will be a valuable source of information, presenting recent

advances in different fields related to greening and improving the energy-efficiency and sustainability

of those information and communication technologies particularly addressed in this book.

Josip Lorincz, Antonio Capone, Luca Chiaraviglio, Jinsong Wu

Special Issue Editors
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