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nvironmental issues are increasingly becoming one of
central concerns in global societies. The production, appli-
cation, and disposal of information and communication
technology (ICT) platforms and relevant systems may
introduce significant environmental problems. These
include increasing environmental pollution, the exhaustion
of natural resources and energy sources, which motivate us
to reduce the negative environmental impact of ICT. On
the other hand, ICT may also provide strong tools to solve,
mitigate, or reduce environmental problems introduced by
a wide range of factors. These topics may be considered as
the core contents of “green ICT.” Green ICT may pro-
foundly impact the research, development, manufacturing,
usage, and disposal processes of ICT systems and applica-
tions. The main motivation of green ICT is to support
environmental sustainability. 

The May 2015, second, issue of the IEEE Series on
Green Communications and Computing Networks is a
continual effort to support green ICT, and includes six rel-
evant articles addressing both non-energy and energy relat-
ed green topics.

The article “Cyber-Physical Systems for Water Sustain-
ability: Challenges and Opportunities,” written by Z. Wang
and et al., provides an overview on an extremely important
non-energy green topic: the challenges for ICT to support
water resources. This article provides an overview of water
cyber-physical systems for sustainability from four critical
aspects: sensing and instrumentation, communications and
networking, computing and control, and opportunities and
design challenges of relevant techniques.

The article “Macro-Assisted Data-Only Carrier for 5G
Green Cellular Systems,” written by X. Zhang and et al.,
advocates a macro-assisted data-only carrier system for
small cell enhancement. This article proposes a macro-
assisted data-only carrier (DoC) for future 5G networks
from a green perspective, and the relevant approach is ver-
ified using a complete system and link-level simulation
platform, achieving significant throughput improvement
and energy efficiency gain.

The article “Is Green Networking Beneficial in Terms

of Device Lifetime?,” written by L. Chiaraviglio et al., dis-
cusses one often overlooked aspect of green networking,
which is  that the additional impact of green methodolo-
gies on cost, reliability, and even the overall life cycle anal-
ysis may go into the carbon footprint. This article considers
the case of sleep mode power cycles and their impact on
the lifetime of network devices, including both optical and
cellular network elements. The impact is shown to depend
on both the hardware details as well as the algorithms and
parameters that are used in the green network design.

The article “Energy-Efficient Infrastructure Sharing in
Multi-Operator Mobile Networks,” written by A.
Antonopoulos et al., describes energy saving approaches in
wireless networks by switching off base stations. In particu-
lar, the authors focus on the enhanced energy savings that
are possible through dynamic infrastructure sharing among
multiple mobile operators that collaborate. Initial perfor-
mance results are presented, and practical implementation
issues are discussed.

The article “A Low-Cost Methodology for Profiling the
Power Consumption of Network Equipment,” written by
A. Francini et al., describes a novel approach for modeling
the power consumption of network switches and routers.
The approach requires minimal equipment and uses linear
models to approximate the true behavior of devices under
test. The initial model results in the article highlight the
importance of future hardware platforms including packet-
timescale rate adaptation.

The article “Cost-Aware Green Cellular Networks with
Energy and Communication Cooperation,” written by J.
Xu et al., discusses two cooperative approaches, energy
cooperation and communication cooperation, to reduce
energy costs and reliably supply time- and space-varying
wireless traffic over cellular networks, and proposes joint
energy and communication cooperation among the base
stations for cellular networks.
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