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1.   Introduction

There are expectations that the use of information 
and communication technology (ICT) can reduce the 
overall load of society on the environment as a mea-
sure against global warming [1]. ICT can be used to 
increase the efficiency of energy use, reduce the pro-
duction and consumption of products and make the 
processes more efficient, and reduce the movement of 
people and goods, and thus reduce CO2 emissions 
stemming from those activities. Our name for these 
efforts to use ICT to reduce CO2 emissions in society 
as a whole is “Green by ICT.”

The NTT Group established THE GREEN VISION 
2020 as our environmental vision for 2020 [2], which 
is based on the policies of Green by ICT, Green of 
ICT, and Green with Team NTT. The objective of 
Green by ICT is to expand the use of ICT and, spe-
cifically, to achieve a reduction in CO2 emissions of 
20 million tons by increasing the use of all ICT ser-
vices offered to customers by all NTT Group compa-
nies in 2020. To manage and monitor the degree of 
attainment of the goal for this objective, a means of 
evaluating the total reduction in CO2 emissions 
resulting from the use of ICT services provided by 
each company (the By ICT effect) is necessary.

2.   Development of methods for evaluating  
the By ICT effect

The By ICT effect for individual ICT services is 
evaluated by comparing the amount of CO2 emitted 
when ICT services are used with the same emissions 
produced when conventional, non-ICT means are 
used to provide the same functions, as calculated 
according to environmental efficiency guidelines [3] 
using the life cycle assessment (LCA) method [4]. 
The concept of these calculations is illustrated in  
Fig. 1. In the NTT Group, the By ICT effect of many 
ICT services is evaluated by using the Environmental 
Solution Certification System [5].

As the enterprise targets described above, all ICT 
services offered by an enterprise to customers are 
subject to evaluation of the By ICT effect. However, 
the number of ICT services at the enterprise level is 
very large, so it is difficult to evaluate all of the ser-
vices individually and to sum them up with limited 
management resources. Therefore, the challenge was 
to establish methods for easily estimating the total By 
ICT effect at the enterprise level by using certain 
management indexes, such as sales results and num-
bers of contracts.

To meet that challenge, we developed a method for 
estimating the scaled, overall By ICT effect by  
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multiplying the reduction in CO2 emissions per unit 
by a scaling factor, under the assumption that the By 
ICT effect is proportional to a value that represents 
the number of ICT services offered by an enterprise 
(the scaling factor). We took the service hierarchy and 
users into consideration and divided the NTT Group 
services into solutions, business network services, 
and consumer network services, and developed evalu-

ation methods for each category (Fig. 2). For the scal-
ing factors, we used management indexes, specifi-
cally the sales of solutions and the number of network 
service contracts for network system services. The 
evaluation methods for the different categories are 
explained below.

Fig. 1.   Evaluation of By ICT effect of ICT services.
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Fig. 2.   Categories for evaluating By ICT effect.
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2.1   Evaluation method for solutions
The solutions evaluation method [6] estimates the 

By ICT effect by multiplying the sales (scaling fac-
tor) and the unit for calculation. The unit for calcula-
tion is the amount of CO2 emission reduction per one 
million yen of solution sales. We evaluated the By 
ICT effect for the solutions provided by each NTT 
Group company according to the guidelines for envi-
ronmental efficiency, plotted the results against solu-
tion sales, and derived linear regression equations. 
The slopes of the regression lines serve as the units 
for calculation. Regression equations were derived 
for the government, finance and insurance, and infor-
mation and communication industry categories of 
ICT solutions (Fig. 3). Grouping the solutions by 
industry confirms that a correlation between the By 
ICT effect and sales can be obtained. By multiplying 
the calculation units of each industrial category by 
the respective sales figures and then summing the 
values, the By ICT effect for all the solutions of an 
enterprise can be estimated (Fig. 4).

To share this approach with companies outside of 
the NTT Group and obtain social recognition, we 
established the ICT Business Organization LCA 
Study Group within the LCA Society of Japan in 
2012. The Study Group is making progress in setting 
guidelines for the method of calculating the By ICT 
effect at the enterprise level. The calculation method 
provides a basis for setting quantitative environmen-
tal targets for companies, quantitative management of 
goal attainment, and disclosure of information to 
society. Our objective for the future is to establish a 
method for quantitatively calculating the By ICT 

effect on a national level in order to measure how the 
use of ICT contributes to improving the environ-
ment.

2.2   �Evaluation method for business network ser-
vices

The method for evaluating business network ser-
vices applies to leased lines and Internet protocol 
virtual private network (IP-VPN) services. The By 
ICT effect for a model enterprise is evaluated accord-
ing to the guidelines for environmental efficiency 
evaluation. Assuming a typical model enterprise that 
uses leased line services, we use the calculated 
amount of CO2 emission reduction for the model 
enterprise as the calculation unit. That value is multi-
plied by the number of service contracts in order to 

Fig. 3.   Derivation of units for calculation.
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Fig. 4.   Estimated By ICT effect of solutions.
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estimate the By ICT effect for typical leased line and 
IP-VPN services. The evaluation concept is illustrat-
ed in Fig. 5. The number of service contracts used is 
the number for the model enterprise obtained from 
the number of lines needed for the services and the 
number of corporate contracts. The By ICT effect for 
each model enterprise is obtained by multiplying the 
calculation unit and the number of service contracts, 
and those values are then summed to estimate the By 
ICT effect for all business network services.

2.3   �Evaluation method for consumer network 
services

The method used to evaluate consumer network 
services [7] is based on the use of feature phones or 
smartphones on the mobile network and the use of 
personal computers on a broadband network. The By 
ICT effects are calculated by multiplying the calcula-
tion unit by the respective scaling factors (number of 
line contracts). The calculation unit is the amount of 
CO2 emission reduction per line calculated from 
typical use scenarios for consumer network services 
and the corresponding values for conventional means. 
The use scenarios for broadband and mobile net-
works are diverse, so we selected use scenarios for 
which the user rates were 10% or more as typical 
scenarios after referring to statistical information 
(Table 1). We obtained the use frequencies for the 
scenarios and the conventional means that were used 
in the comparison from questionnaires, and we calcu-
lated the amount of CO2 emission reduction accord-
ing to environmental efficiency guidelines (Fig. 6). 
User questionnaires were obtained from 1160 people 
via the web. The calculated units for calculation were 

multiplied by the respective numbers of contracts to 
estimate the By ICT effect for consumer network 
services.

3.   Trial calculations of the  
By ICT effect for 2013

We applied the evaluation methods described above 
in trial calculations of the By ICT effect for the NTT 
Group for fiscal year 2013 and reported the results in 
the NTT Group CSR (Corporate Social Responsibil-
ity) Report 2014 (Fig. 7). Those results include evalu-
ations for solutions, business network services, and 
consumer network services, and they indicate that the 
reduction in the amount of CO2 emissions increased 
from 10.37 million tons for fiscal year 2010 to 29.64 
million tons for 2013. The large increase in the By 
ICT effect is due to the increase in use time for con-
sumer network services, particularly for broadband 
networks and smartphones used on mobile networks. 
The hours of use per day for personal computers and 
smartphones have risen sharply since 2011, and this 
fact is reflected in the evaluation results.

Fig. 5.   Evaluation of By ICT effect for a model enterprise.
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4.   Future development

The NTT Group will continue to work towards 
reducing the load placed by society on the environ-
ment in the future by further broadening the range of 
ICT use in various fields. By quantitatively assessing 
that work using the By ICT effect evaluation methods 
and announcing the results to the public, we will con-
tinue to demonstrate the environmental contributions 
of the NTT Group. We will also continue to expand 
the use of the By ICT effect evaluation methods, 
beginning with the work that is already underway to 
establish guidelines for evaluating solutions.
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Table 1.   Typical use scenario selection for consumer network services.

Use scenario 
Xi FOMA FLET’S

HIKARI

Feature
phones Smartphones Personal

computers

Voice calls 

Email

Music (including ring tones) 

Images

Games

Entertainment, sports, and news 

Search and link aggregation 

Bulletin boards 

Personal websites 

Blogs

SNS

Free video 

Charged video 

Dining information 

Cell phone manufacturer sites 

Maps

Transportation info & time schedules 

General news 

Weather reports 

Online banking 

Online shopping 

Auctions

Awards, questionnaires 

Bargains, discount coupons 

Stocks, market information 

Miscellaneous info & culture 

SNS: social networking service
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Fig. 6.   Method for calculating CO2 emission reduction for various use scenarios and conventional means (e.g., email).
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Fig. 7.   By ICT effect for NTT Group.
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