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Abstract

Providing telecommunications services requires a telecom infrastructure that comprises network
equipment, air-conditioning systems, power supply equipment, access system equipment, and various
other facilities. As a telecom provider, NTT manages the full range of such facilities. This article
describes research and development efforts to reduce the burden placed on the natural environment by
ICT (information and communication technology) services, focusing on what is being done by the NTT
research laboratories and NTT Group companies as members of the Green and Sustainable Infrastructure

Committee.
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1. Introduction

In the face of global environmental issues such as
global warming and depletion of natural resources,
the NTT Group has for some time been working to
achieve three goals in the use and application of
information and communication technology (ICT)
services: creating a low carbon society, implementing
closed loop recycling, and conserving biodiversity.
The use of ICT services involves massive consump-
tion of power and resources including the operation
of network equipment such as routers and servers and
the air-conditioning systems needed to cool them,
and access facilities such as utility poles and telecom
lines. Network power consumption has been increas-
ing along with network traffic, and the overall cost of
power has been increasing because of the rising cost
per unit of electricity. However, even when concerns
about protecting the global environment are set aside,
energy use is a growing problem for business opera-
tions in the NTT Group, which used nearly 8.6 billion
kilowatt-hours of electricity in fiscal year 2013
(Fig. 1). Power consumption on this scale accounts
for about 1% of all commercial power used in Japan.
The carbon dioxide emissions associated with power
consumption on that scale make up about 95% of all

emissions attributable to the NTT Group, and that
must be reduced as a step towards achieving a low-
carbon society. Furthermore, we rely almost entirely
on the commercial power supply. Japan currently
depends on imported fossil fuels for power genera-
tion, and fuel costs are rising year by year. The effect
of that situation on short-term revenue cannot be
ignored by the NTT Group. What is more, traffic vol-
ume is increasing yearly with the increasing popular-
ity of services that transmit large amounts of data
such as video, and new services for smartphones and
other such devices. The investment in facilities need-
ed to cope with the increase in traffic is expected to
also increase the power consumed to provide those
services.

To solve the problem of rising energy costs and
future problems related to the global environment,
NTT Energy and Environment Systems Laboratories
has been collaborating with NTT Network Service
Systems Laboratories, NTT Access Service Systems
Laboratories, NTT FACILITIES, INC. and other
organizations in the research and development (R&D)
of technology to reduce power consumption and tech-
nology to conserve resources and in drafting R&D
strategies.
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Fig. 1.

2. Six areas of technology related to
environment and energy

The provision of ICT services requires a telecom
infrastructure that comprises network equipment, air-
conditioning systems, power supply equipment,
access system equipment, and various other kinds of
facilities. To reduce the environmental burden created
by the telecom infrastructure, the Environment and
Energy Technologies Committee was established in
April 2013. (The name was changed to the Green and
Sustainable Infrastructure Committee in November
2014.) The Committee serves as a strategic organiza-
tion for cooperation among all facility-managing
entities within the NTT Group, including the research
laboratories and member companies, in the R&D of
elemental technology in the six areas (Fig. 2) listed
below.

(1) Power source related technology for raising the
level of self-sufficiency and supplying power to
network equipment

(2) Air-conditioning related technology for raising
the energy efficiency of air conditioning sys-
tems for telecom buildings

(3) Technology for integrated operation of network
equipment, power supply systems, and air-con-
ditioning systems

(4) Technology for reducing power consumption,
with network architecture and network equip-
ment designed to contribute to overall network
energy efficiency

(5) Green telecom infrastructure technology for
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Trend in power use by the NTT Group.

resource conservation

(6) Technology for dealing with electromagnetic
radiation, lightning, and other disturbances from
the external environment.

These Feature Articles introduce R&D work on
materials for energy production and storage [1] and
high-voltage direct current (HVDC) power supplies
[2, 3], which concern the first three items above.
Other articles feature work on reducing power use of
network equipment [4] and of optical access systems
[5] (item 4), and work on conserving resources for the
materials used in the telecom infrastructure [6] (item
5). We are also working on technology for quantita-
tively measuring the effects of ICT services on the
environment [7].

3. Future development

NTT Energy and Environment Systems Laborato-
ries has been collaborating with other NTT research
laboratories and NTT Group companies through the
Green and Sustainable Infrastructure Committee to
develop technology for reducing the load placed on
the environment by ICT services. We are continu-
ously moving forward with R&D to improve energy
efficiency and resource efficiency in the overall busi-
ness activities of the NTT Group by responding rap-
idly to the needs of businesses and external trends.
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(3) Technology that integrates operation of network equipment,
power supply systems, and air-conditioning systems

(2) Air-conditioning related

technology
— Air-flow control technology
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(6) Technology for dealing with external environment
— EMC technology
— Soft error test technology

(5) Technology for resource conservation

A/C: air conditioning

EMC: electro-magnetic compatibility
MDF: main distribution frame

ONU: optical network unit

PS: power source

Fig. 2. Six areas of technology concerning energy and the environment.

References

(1]

[2]

[3]

J. Nakamura, T. Komatsu, and M. Hayashi, “Materials Technology for
the Production and Storage of Energy,” NTT Technical Review, Vol.
13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa4.html

T. Tanaka, J. Kato, A. Sakurai, T. Iwato, M. Shintaku, A. Takahashi,
K. Asakimori, N. Hanaoka, H. Matsumori, and N. Yamashita, “HVDC
Power Supply System Implementation,” NTT Technical Review, Vol.
13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa7.html

H. Hoshi, H. Yajima, T. Babasaki, K. Hirose, H. Matsuo, M. Noritake,
and T. Takeda, “Development of Equipment for HVDC Power Supply
Systems,” NTT Technical Review, Vol. 13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa8.html

(4]

[5]

J. Koga, T. Kurimoto, T. Hamano, A. Terauchi, and M. Miyasaka,
“Efforts to Improve Energy Efficiency of Network Service System,”
NTT Technical Review, Vol. 13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa5.html

H. Ujikawa, T. Shibata, and K. Suzuki, “Issues and Solutions in Sav-
ing Energy of Optical Access Network Equipment,” NTT Technical
Review, Vol. 13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa6.html

Y. Higashi, K. I. Takahashi, and T. Sawada, “R&D on Conservation of
Material Resources in Telecom Facilities,” NTT Technical Review,
Vol. 13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa3.html

T. Nagao, Y. Takei, and S. Hannoe, “Evaluation Methods of the ‘By
ICT’ Effect,” NTT Technical Review, Vol. 13, No. 3, 2015.
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr2015
03fa2.html

NTT Technical Review


https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa2.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa3.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa6.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa5.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa8.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa7.html
https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201503fa4.html

Feature Articles

Nobuyuki Watanabe

Vice President, Head of NTT Energy and Envi-
ronment Systems Laboratories.

He received the B.S. in electrical engineering
from Chiba University in 1982. Since joining
NTT in 1982, he has mainly been engaged in
R&D of digital switching systems, switching
services, and call agent systems. He is a member
of IEEE (Institute of Electrical and Electronics
Engineers) and IEICE (Institute of Electronics,
Information and Communication Engineers).

AKkira Sugiyama

Senior Research Engineer, Research Planning
Section, NTT Energy and Environment Systems
Laboratories.

He received the B.S. and M.S. in computer sci-
ence from Tokyo Institute of Technology, Tokyo,
in 1994 and 1996, respectively. He joined NTT
Basic Research Laboratories in 1996, where he
was engaged in research on natural language
processing. He moved to NTT Energy and Envi-
ronment Systems Laboratories in 2004. He cur-
rently belongs to the Research Planning Section
in Energy and Environment Systems Labs.

Yoshiharu Akiyama

Executive Manager, Research Planning Sec-
tion, NTT Energy and Environment Systems
Laboratories.

He received the B.E. and D.E. from the Univer-
sity of Electro-Communications, Tokyo, in 1990
and 2010, respectively. Since joining NTT in
1990, he has been researching methods of testing
and measuring electromagnetic compatibility
(EMC) of wireless communication and broad-
band communication systems. In 2013, he
became manager of the Energy System Project
and was engaged in developing the HVDC power
supply system. He is now the Executive Manager
of the Research Planning Section in Energy and
Environment Systems Labs.

Vol. 13 No. 3 Mar. 2015



