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1.   Introduction

For the NTT Group, global environmental issues 
such as global warming, depletion of natural re-
sources, and threats to biodiversity are unavoidable 
issues to be managed as part of the Group’s corporate 
social responsibility. At the same time, the rising cost 
of electricity year-on-year is becoming an even more 
urgent issue for NTT as a heavy user of electrical 
power for information and communications technol-
ogy (ICT) equipment such as routers and servers, as 
well as the machinery necessary to cool the ICT 
equipment.

In fiscal year (FY) 20�2, the total amount of elec-
tricity used by the NTT Group was approximately 
8600 gigawatt-hours (GWh), representing approxi-
mately �% of the total commercial power consumed 
in Japan. From another perspective, this electrical 
power consumption is the source of 93% of the total 
carbon dioxide (CO2) emissions by the NTT Group 
(Fig. 1). Currently, the NTT Group is almost �00% 
reliant on commercial power for this electrical ener-
gy, and because the cost of power in Japan is cur-
rently based on imported fossil fuels, the unit price 
for power is rising yearly (Fig. 2). This is a situation 
that the NTT Group cannot ignore, even regarding its 
short-term revenues. Furthermore, with the rapid 

expansion of high-volume content services such as 
video and new smartphone services, traffic is con-
tinuing to increase, ICT equipment must then be 
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Fig. 1.    Sources of CO2 emissions of the NTT Group in 
FY2012.
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upgraded to increase capacity, and the power required 
to provide these services also increases.

As part of planning for future networks, the NTT 
Information Network Laboratory Group has estab-
lished the Energy and Environment Technologies 
Committee as a strategic coordinating organization 
spanning all of the laboratories within the Laboratory 
Group. The committee is working to resolve both 
global environmental issues in the future as well as 
the urgent issue of energy costs. Its objectives are to 
draft a research and development (R&D) strategy and 
promote development of technologies that contribute 
to a sustainable society by providing stable ICT ser-
vices and by reducing the power consumption of ICT 
services, reducing the accompanying CO2 emissions, 
and reducing the use of resources.

2.   Energy and Environment Technologies  
Committee’s network infrastructure vision

The committee takes the position that a sustainable 
infrastructure providing continuous connectivity 24 
hours a day, 365 days a year must be implemented 
using resource-conserving technologies that reduce 
the total power consumption of network systems, 
advance energy management, increase energy self-
sufficiency by integrating renewable energy and other 
energy-generation and energy-storage technologies, 
and adapt to resource risks, as well as using environ-
mental energy technologies such as technology to 

mitigate environmental interference in communica-
tions equipment.

The set of technologies that must be addressed in 
order to implement a sustainable infrastructure is 
shown in Fig. 3. These technologies are divided into 
six technology groups, which are: (�) Power source 
related technologies that will provide power and 
increase the energy self-sufficiency of future net-
works; (2) Air conditioning related technologies that 
will increase the energy efficiency of communica-
tions buildings; (3) Technology that links network 
equipment with power and air conditioning equip-
ment; (4) Energy-saving technology in network 
architecture and equipment contributing to energy-
saving ICT; (5) Resource conservation technologies 
for green ICT; and (6) Technologies for dealing with 
interference from the external environment such as 
electromagnetic radiation or lightning. The commit-
tee is promoting R&D on technologies in each of 
these areas.

When promoting specific R&D, the committee 
establishes practical working groups to carry out fea-
sibility testing of the technologies developed in each 
laboratory. These groups promote the development of 
the technologies by performing evaluations in real 
environments, either at the Musashino R&D center or 
an external office building. Each technology is con-
nected as required—which may involve installing it 
in an office or using it to supply power to communica-
tions equipment—or is tested from an environmental 

Fig. 2.   NTT Group trends in total electricity consumed and electricity fees.
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energy perspective, and the groups cooperate with the 
developing laboratory by selecting issues to be 
addressed in areas such as usability or deployment in 
a business [�].

3.   Overview of the six technologies

(�) Power source related technology
The speed and capacity of ICT equipment contin-

ues to increase along with the ever increasing amounts 
of network traffic, and the power consumption is 
expected to increase accordingly. The NTT Group 
has developed direct-current (DC) power supply 
technology to supply DC power efficiently to ICT 
equipment within communications buildings and 
datacenters. NTT must also reduce its power costs, 
improve resistance to power outages, and provide 
more stable power for its businesses. To do so, it will 
be necessary, in the medium and long terms, to con-
sider energy creation systems using renewable energy 
or fuel cells, energy storage systems that are used all 
of the time and not just for backup, and other new 

energy systems that increase energy self-sufficiency 
or provide distributed power. Accordingly, the com-
mittee is promoting R&D on initiatives to achieve a 
stable power supply from power generation to provi-
sion [2]. 

(2) Air conditioning related technology
Hotspots often occur in machine rooms where net-

work equipment is installed. Hotspots are areas where 
the local temperature is higher than the surrounding 
area. The use of air conditioning to cool these areas 
can increase power consumption. We have developed 
technology that increases the cooling efficiency of air 
conditioning by placing a flow control panel called a 
diffuser at the equipment exhaust port or the cool air 
intake port. We are also developing other ways to 
improve energy efficiency within communications 
buildings. One example for improving air condition-
ing efficiency involves rearranging network equip-
ment in a machine room according to the air condi-
tioning conditions [2], [3].
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(3)  Technology linking control of network, power 
supply, and air conditioning equipment 

As the use of server and network virtualization 
technology expands, the electrical load of ICT de-
vices and the accompanying quantity of exhaust heat 
are expected to fluctuate with the amount of traffic. 
Consequently, it is essential to improve the efficiency 
of power supply and air conditioning technology so 
that the power supply and air conditioning can be 
controlled according to fluctuations in traffic flow 
and processing load. The committee is advancing 
R&D on technology to link control of power and air 
conditioning equipment with ICT equipment in order 
to resolve these issues [2]. 

(4)  Energy-saving technology for network architec-
ture and equipment

To create a future convergence network, with the 
goal of establishing a shared network infrastructure 
applicable for different services and domains, the 
committee is promoting a simplified network archi-
tecture composed of fewer network nodes and serv-
ers. This will reduce overall power consumption and 
the power consumption of individual network de-
vices. It is also conducting R&D on other energy-sav-
ing technologies such as network terminals that have 
a sleep function, and the optical network unit, an opti-
cal communication device used in end-user house-
holds [4].

(5)  Technologies contributing to resource conserva-
tion

As the service life of ICT equipment, telephone 
poles, cables, and other equipment used to provide 
information and communications services expires, 
some equipment must be disposed of. This is also 
necessary when equipment must be updated to pro-
vide new services. Such disposal amounts to approx-
imately 800,000 tons of waste per year. The NTT 
Group has achieved zero emissions with such mate-
rial by promoting reuse and recycling. To achieve 
further conservation of resources, the committee is 
focusing on technical initiatives to lengthen and 
extend the life of current equipment, to conserve 
resources when updating equipment, and to carry out 
recycling with high added value. 

(6)  Technologies for dealing with the external envi-
ronment

As new technologies are introduced to implement a 
sustainable infrastructure, it is essential to increase 
reliability by controlling—as much as possible—how 

certain external environmental factors such as light-
ning, electromagnetic radiation, and cosmic rays 
affect the infrastructure. It is also important to avoid 
generating new electromagnetic noise. In particular, 
the introduction of smart meters in homes, the expan-
sion of wireless sensor networks for visualizing 
power use and other data, and the use of distributed 
power sources with new energy creation and storage 
systems mean that sources of electromagnetic radia-
tion are increasing, and the electromagnetic environ-
ment for ICT equipment is therefore expected to get 
worse. Manufacturing processes for circuit boards are 
expected to become finer still, and the risk of soft-
ware errors occurring will continue to rise. To deal 
with these circumstances, the committee is promot-
ing the development of EMC (electromagnetic com-
patibility) testing and mediation technology for new 
equipment and services as well as design and opera-
tions technologies to reduce software errors [5].

4.   Future prospects

With the Energy and Environment Technologies 
Committee as its core, NTT Energy and Environment 
Systems Laboratories is advancing plans for a future 
vision and technical validation in collaboration with 
other NTT laboratories, with the goal of reducing 
management risk related to energy and resources. We 
will continue to promote technical development to 
further increase energy and resource efficiency in the 
overall business activities of the NTT Group by rap-
idly reflecting external trends and the needs of the 
workplace.
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