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SERIES EDITORIAL

GREEN COMMUNICATIONS AND COMPUTING NETWORKS

nformation and communication technologies (ICT)
widely contribute to the global economy and society

through the tremendous pace of innovations and new
applications, rapidly changing the way that people live in
almost every aspect. However, ICT can also have a pro-
found impact on the global environment, which could be
either positive or negative. This IEEE Series on Green
Communications and Computing Networks is now estab-
lished to discuss the concepts, principles, mechanisms,
design, algorithms, analyses, and research challenges rele-
vant to ICT and their environmental impacts, which could
be referred to as “green ICT.” Here the term green is not
only used to include energy or energy efficiency issues, but
is also considered in the broader context of environmental
impact and enablement of sustainability through communi-
cation and computing networks. A common misunder-
standing is that green is simply equivalent to energy or
energy efficiency issues. Actually, the field will explore
more and more green topics relevant to issues other than
energy or energy efficiency. Thus, this Series will not only
address green communications, green computing, and rele-
vant systems, but also investigate using communications,
computing, and relevant technologies to achieve green
objectives for a sustainable world.

This, the inaugural issue of this Series, includes four arti-
cles that mostly discuss energy-relevant green issues,
although as indicated above, this Series also solicits and
encourages contributions on non-energy-related green topics.

The invited article “Simultaneous Wireless Information
and Power Transfer in Modern Communication Systems,”
written by I. Krikidis et al., provides an overview of simul-
taneous wireless information and power transfer (SWIPT)
systems with a particular focus on the hardware realization
of rectenna circuits and practical techniques. This article
also discusses the benefits from a potential integration of
SWIPT technologies for resource allocation and coopera-
tive cognitive radio networks. 

The article “Green Transmission Technologies for Bal-
ancing the Energy Efficiency and Spectrum Efficiency
Trade-off,” written by Y. Wu et al., provides four selected

green transmission technology (GTT) solutions, focusing
on how they utilize the degrees of freedom in different
resource domains, as well as how they balance the funda-
mental trade-off between energy efficiency and spectrum
efficiency. Furthermore, this article also introduces the
GTT toolbox as a systematic tool and unified simulation
platform for the proposed GTT solutions.

The third article, “A Survey of Energy-Efficient Caching
in Information-Centric Networking” by C. Fang et al.,
offers a brief survey of energy-efficient caching techniques
in information-centric networking (ICN) from cache place-
ment, content placement, and request-to-cache routing
perspectives. This article also discusses some relevant chal-
lenges and future research directions about caching poli-
cies for green ICNs.

Finally, the article “Approaches to Energy Intensity of
the Internet,” written by D. Schien and C. Preist, considers
the approaches of top-down and bottom-up modeling to
estimate the network energy intensity in theInternet, and
reviews the varying assumptions in existing bottom-up
models and combines them in a meta-mode, which might
provide more robust estimates of the approximate energy
efficiency for networks.
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