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Environmental Action Plan by the Japanese 
Electric Utility Industry 

Introduction 

1 Global Warming Countermeasures 

solution. The environmental protection issues we face today have branched out in 
many ways to include mitigation of climate change, managing chemical substances 
and promoting recycling and handling waste as we seek to build a recycling society.
 These environmental problems differ from the pollution problems of the past 
in that each member of society is both responsible for and affected by the problem, 
and that these problems are closely connected with our lifestyle. Therefore, all people 
must voluntarily and proactively work to reduce the burden on the environment.
Recognizing this, the twelve electric power-related companies which comprise 
the Federation of Electric Power Companies (FEPC),1) as the ones most 
knowledgeable about the electric utility industry, have formulated and made public 
in November 1996 the “Environmental Action Plan by the Japanese Electric 
Utility Industry.” This plan establishes the targets, as well as the measures to 
achieve them.
 The Federation has reviewed the action plan annually since 1998 to ensure 
its transparency and the achievement of its targets, and has recently completed the 
twelfth review.

T    

(1) Recent Trend of Global Warming Issue

The Kyoto Protocol came into force in February 2005. After the Japanese 

government established the Kyoto Protocol Target Achievement Plan that sets down 

measures necessary to achieve the target of reducing greenhouse gasses by 6%, the 

plan earned cabinet approval in April 2005.

Since then, the government has been inspecting the progress of various countermeasures 

and policies raised in this Kyoto Protocol Target Achievement Plan, and evaluating the 

possibility of additional measures. Based on these evaluation results, the overall Kyoto 

Protocol Target Achievement Plan was revised in March 2008. 

A progress inspection control will be conducted twice a year (in June and at the 

end of the year) to achieve the goal, and the outlook of greenhouse gas emissions in 

Japan during the first commitment period (5 years) will be provided in fiscal 2009. 

Measures and policies raised in the attainment plan in addition to emission conditions 

will be evaluated for taking necessary actions. Also, former Prime Minister, Yasuo 

Fukuda, made a speech, entitled ‘In pursuit of “Japan as a Lowcarbon Society”’, on 

June 9, 2008 . Sharing a sense of crisis from the global warming issue, each country 

went into deep discussions on the post Kyoto Protocol, and conclusion were made on 

September 2009

 The Federation of Electric Power Companies of Japan

1) The twelve electric power related 
c o m p a n i e s  a f f e c t e d i n c l u d e 
ten members of the Federation 
of E lec t r i c Power Companies 
(Hokkaido Electric Power Co., 
Tohoku Electric Power Co., Tokyo 
Electric Power Co., Chubu Electric 
Power Co. , Hokur iku E lect r i c 
Power Co., Kansai Electric Power 
Co., Chugoku Electric Power Co., 
Shikoku Electric Power Co., Kyushu 
Electric Power Co. and Okinawa 
Electr ic Power Co.) as wel l as 
Electric Power Development Co. 
and Japan Atomic Power Co.

he Japanese electric utility industry has recognized environmental 
protection as one of greatest concerns and has worked actively towards its 



how to collaborate with the issues brought about by Hokkaido Toyako Summit. As a 

result, the Cabinet approved “Action Plan for Achieving a Low-carbon Society” as a 

concrete policy on July 29, 2008. The mid-term target of our country was discussed in 

the government’s Mid-term Target Exploratory Committee for the COP15, Conference 

of the Parties to the UNFCCC (United Nations Framework Convention on Climate 

Change), where the framework of the post Kyoto Protocol for 2013 and after will be 

decided. After the results of the study on the influence on the economy and society, 

including the burden to family finance and the increase of the unemployment rate 

was presented to the Japanese citizens, town meetings, public comments, and public 

opinion research were conducted. Then former Prime Minister Aso also presented a 

target to reduce greenhouse gas emissions by 15% compared to 2005. 

Although growth in energy consumption in Japan is expected to slow down with the 

reduction in the population, structural changes in the economy and social structure, for the 

present, energy consumption increases led by the private sector (household, commercial), 

as the Japanese people seek reater convenience and comfort in their lifestyles.

Even so, having experienced two oil crises, manufacturers and other industries in 

Japan have made greater strides in energy conservation. Today, the country’s energy 

consumption per unit of GDP is already among the lowest in the world.

(2) Basic Policy for Global Warming Issue
Simultaneous Pursuit of the Environment and Economy

In light of these circumstances, for achieving the goals set forth in the Kyoto Protocol, we 

must make use of technical innovations and ingenuity under the basic concept of achieving 

both of the environment and economy. At the same time, all involved —government, local 

authorities businesses, and citizens— need to be further aware of the importance of the issue 

of global warming, and continuous proactive efforts against global warming are imperative.

Simultaneous Achievement of 3Es
The electric utility industry is making best efforts to achieve the Environmental 

Action Plan by the electric utility industry on the basis of “Optimal combination of 

power sources” targeting simultaneous achievement of 3Es; energy security, economy, 

and environmental conservation.

Realizing a Low-carbon Society
Based on a fundamental concept of ensuring a stable supply of high-quality 

inexpensive electricity, we promote the following activities from both supply and 

demand sides for “Realizing a Low-carbon Society” from a long-term perspective. 

(1) Low-carbon energy supply based mainly on promotion of nuclear power  

(2) Improvement of efficient energy usage at demand-side through electrification 

promotion by expanding use of highly-efficient equipment.

❍Activities of promoting low-carbon energy on supply-side 
We aim for the share of non-fossil energy supply to reach 50% based mainly on 

nuclear power by 2020 and will increase the nuclear power capacity factor placing 

ultimate priority on safety. We will also actively promote high-efficient utilization of 

fossil energy due to improvement of thermal efficiency of thermal power plants and 

develop international cooperation as sectral approaches.

❍Activities of promoting efficiency of demand-side energy use
We will strive for reducing CO2 through electrification promotion, expanding use of 

highly efficient electric equipment in industry, transportation, business, and households, and 

energy conservation and CO2 reduction activities. We will also deal in the development of 

innovative next-generation technology for low-carbon and energy conservation in the future.

2
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*1 Electric power consumption includes power purchased from cooperative thermal power plants, IPPs (independent power 
producers), and household generators and then sold.

*2 Estimates electric power consumption for fiscal 2008 to 2012 are based on fiscal 2009 energy supply plans, GDP indicators, 
demand trends and other factors. The average value over the five years including 2008 resalt has been listed.

*3 CO2 emissions include CO2 emissions that are emitted at the time of generation of electric power purchased from 
cooperative thermal power plants, IPPs (independent power producers), and household generators. They also include 
CO2emissions equivalent to transmitted and received electric power in wholesale electric power trading, and the 
reflected Kyoto Mechanism credit2) transferred to the government holding account free of charge, which is established 
in Law Concerning the Promotion of Measures to Cope with Global Warming.

*4 Figures in the brackets [ ] were the amount of CO2 emissions and user end CO2 emission intensity that Kyoto Mechanism 
credit is not reflected. Those figures were stated as a reference. 

*5 Prospect of fiscal 2008 to 2012 is not described because the prospect of a shutdown period of the Kashiwazaki-Kariwa 
Nuclear Power Station due to Niigata Prefecture Chuetsu Offshore Earthquake is not clear. 

*6 CO2 emissions intensity (Carbon credit is reflected) = CO2 emissions (Carbon credit is reflected) ÷ electric power consumption
 CO2 emissions are the amount that the Kyoto Mechanism credit transferred to government holding account free of 

charge is deducted from the total of CO2 emission per type of fuel. 
 CO2 emissions (Carbon credit is reflected) = Calorific value attending fossil fuel combustion × CO2 emissions coefficient     

 – Kyoto Mechanism credit amount transferred to the government holding account
 Calorific value uses figures stated in the Agency for Natural Resources and Energy’s Monthly Report of 
 Electric Power Statistics Survey (fiscal 2008 results), etc. The fuel-specific CO2 emissions coefficient uses the figures stated 

in the revised Law Concerning the Promotion of Measures to Cope with Global Warming.

2008 to 2012 
(average of five-year)

659

275

0.417

889

365

0.410

920

417

0.453

889

332
[395]*4

0.373
[0.444]*4

(est.) 907*2 

(est.)  
—*5

(est.)  
—*5

[Target] appox. 0.34

Fiscal Year

Item

Electric power 
consumption*1
(billion kWh)

CO2 emissions*3
(million t-CO2)

CO2 emissions intensity
user end electricity *6
(kg-CO2/kWh)

1990
(results)

2007
(results)

2006
(results)

2008
(results)

From fiscal 2008 to fiscal 2012, we aim to further reduce CO2 emissions 
intensity (emissions per unit of user-end electricity) by an average of 
approximately 20% about 0.34 kg-CO2/kWh from the fiscal 1990 level. 

(3) CO2 Emissions Suppression Targets and CO2 Emissions

(i) CO2 Emissions Suppression Targets

The electric utility industry has set the following as an index for CO2 emissions 

suppression goal, as measured in kg-CO2 per kWh of energy used by the end user (this 

is also known as CO2 emissions intensity).

<Concept behind goal setting> 
The amount of CO2 emissions accompanied by the use of electricity can be 

calculated by multiplying electric power consumption by the CO2 emissions intensity. 

Of these factors, electric power consumption can increase or decrease due to factors 

that the efforts of electric power companies cannot affect, such as the weather and 

the circumstances surrounding using electricity. For this reason, the electric utility 

industry adopts goals of emissions intensity reduction that can reflect their own efforts.

(ii) CO2 Emissions in Fiscal 2008
CO2 emissions intensity* for fiscal 2008 was 0.373 kg-CO2/kWh, a decrease by 

0.080 kg-CO2/kWh (17.7%) in comparison to fiscal 2007. 

Compared to the reference year of the Kyoto Protocol, fiscal 1990, CO2 emission 

intensity was decreased by 10.6%.

<Fiscal 2008 results> 
v CO2 emissions intensity: 0.373 kg-CO2 /kWh (17.7% decrease from previous year)

v CO2 emissions*: 332 million t-CO2 (20.4% decrease from previous year)

v Electric power consumption: 889 billion kWh (3.3% decrease from previous year)
* CO2 emission intensity and CO2 emissions reflect the Kyoto Mechanism credit2) in the way set in the “ Law Concerning the Promotion of 

Measures to Cope with Global Warming.”

2) It refers to the credits generated by 
the International Emissions Trading 
(ET), Joint Implementation (JI), and 
Clean Development Mechanism 
(CDM)that were set in the Kyoto 
Protocol.



4

n Proportion of power generation by energy source

Due to the unsettled operation plan for the Kashiwazaki-Kariwa Nuclear Power 

Station of Tokyo Electric Power Co., Inc which has been shutdown due to effect 

by Niigata Prefecture Chuetsu Offshore Earthquake in 2007, it is difficult to vision 

influences on the CO2 emissions till 2012 at the moment.

(iii) Analysis and Evaluation of CO2 Emissions
a. Analysis of Factors Contributing to Change in CO2 Emissions Intensity

The first commitment period of the Kyoto Protocol started in fiscal 2008.

CO2 emissions intensity (user-end electricity) was 0.373 kg-CO2/kWh in fiscal 

2008, which was down by 0.080 kg-CO2/kWh compared to fiscal 2007.

Due to the Niigata Prefecture Chuetsu Offshore Earthquake in 2007, the capacity 

factor of nuclear power plant facilities was 60%, which was almost equivalent to fiscal 

2007. The ratio of nuclear power and hydroelectric power generation increased among 

overall power generated due to the decrease of electric demand by the rapid economic 

recession.

Approximately 64 million t-CO2 of Kyoto Mechanism credits transferred to the 

government holding account free of cost were reflected in CO2 emissions intensity, 

resulting in 0.071 kg-CO2/kWh suppression compared to that before credit reflection.

<Factors related to CO2 emissions>
v	Increase in nuclear power generation: Figures in parentheses are the ratio of nuclear 

power to overall power generated

263.8 billion kWh (25.6%) in fiscal 2007 

  / 258.1 billion kWh (26%) in fiscal 2008

Capacity factor of 60.7% in fiscal 2007 

  / Capacity factor of 60.0% in fiscal 2008

v	Increase in hydroelectric power generation: Figures in parentheses are the ratio of 
hydroelectric power to overall power generated

88.4 billion kWh (8.6%) in fiscal 2007 

 / 87.5 billion kWh (8.8%) in fiscal 2008

v	Decrease in thermal power generation: Figures in parentheses are ratio of thermal 
power to overall power generated

678.1 billion kWh (65.8%) in fiscal 2007

 / 645.9 billion kWh (65.1%) in fiscal 2008

Thermal
Hydroelectric
Nuclear



3) Capacity factor for nuclear power 
facilities (84.2%) for fiscal 1998

Supposing the nuclear power station were operated in fiscal 2008 at the capacity 

factor of 84.2%3) with no impact by the long-term nuclear power plant shutdowns, CO2 

emissions would have decreased approximately 64 million tons to around 331 million 

t-CO2 and CO2 emissions intensity would have calculated out to 0.373 kg-CO2/kWh.

5

Reference Trends in CO2 emissions, etc. by the electric utility industry

 Since the oil crises of the 1970s, power consumption in Japan has increased approximately 3.4 times, 
but CO2 emissions have increased only 2.1 times. This improvement is largely the result of expanded use 
of nuclear power which emits no CO2 to generate power, and of liquefied natural gas (LNG) which emits 
comparatively little CO2 as well as the improved efficiency of thermal power generation. As a result, CO2 
emissions per kWh (CO2 emissions intensity) has decreased by about 37%.

■ CO2 emissions by the electric utility industry

* The marker indicates user-end CO2 emissions intensity after the Kyoto Mechanism credit was reflected and CO2 emissions after 
adjustment. The electric utility industry targets approximately 20% reduction (approx. 0.34kg-CO2/kWh reduction) for the 
average of 5 years between fiscal 2008 and fiscal 2012, compared to 1990. 
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<Major results of suppression>
v Result of CO2 suppression by nuclear power generation: 171 million t-CO2

 Equivalent to 13% of Japan’s FY 2007 CO2 emissions (1.304 billion t-CO2)

v Result of CO2 suppression by LNG power generation: 62 million t-CO2

v Result of CO2 suppression by hydroelectric power generation: 58 million t-CO2

v Result of CO2 suppression by Kyoto Mechanism credit :64 million t-CO2

b. Results of Efforts to Suppress CO2 Emissions
(a) Results of Efforts to Suppress CO2 in Fiscal 2008
<Suppression through use of non-fossil and other energy sources>

The electric utility industry is working on achieving the best mix of energy 

sources, balancing use of nuclear power as primary energy source, thermal power, 

and hydroelectric power etc. This is accomplished through consideration of global 

warming, stability of electric power supply, and the economy.

The result of suppression of CO2 emissions by these activities is estimated at 

355 million t-CO2. (Fiscal 2008 CO2 emissions: 332 million t-CO2)

n Results of efforts to suppress CO2 emissions　

Estimated CO2 emissions 
when power is generated by 

oil-fired power plant.

Actual CO2 emissions

™	Result of CO2 suppression through one nuclear power plant (one million kW class) is approximately 5 million t-CO2.
™ Result of CO2 suppression by 1% increase of the usage of nuclear capacity factor is approximately 3 million t-CO2. 
 Estimation based on 85% capacity factor
 Assumed to be substituted by oil-fired

(b) Results of Efforts to Suppress CO2 Emissions Compared to Fiscal 1990
<Suppression through improvement of efficiency at power facility>

Improving the thermal efficiency of our thermal power plants and improving 

transmission and distribution loss is provisionally estimated to have prevented 

approximately 27 million t-CO2 emissions compared to fiscal 1990. This corresponds 

to 8.3% of actual CO2 emissions in fiscal 2008.

* CO2 emissions reflect the Kyoto Mechanism credit



<Fuel reduction through use of non-fossil energy sources>
Fiscal 2008 nuclear and hydroelectric power generation and others was 56.2 billion kWh 

more than in fiscal 1990. Assuming the electricity was generated by thermal power 

generation, these figures correspond to 12.7 million kiloliters of crude oil. In effect, 

5.1% reduction in Japan’s primary supply of petroleum was achieved.

�

* Fiscal 2007 figures (Figures in 2006 for China and India)
* Source: IEA Energy Balances of OECD Countries 2009 Edition
   /Energy Balances of Non-OECD Countries 2008 Edition
* Including household power generating installation in Japan
* Including CHP plant (combine heat and power)

Country-to-country comparison of CO2 emissions intensity 
(per unit of energy generated)

 CO2 emissions from Japan’s electric utilities account for approximately 1.2% [1.4%] of the world total 
in fiscal 2006 and for about 26% [30%] of Japan’s total CO2 emissions in fiscal 2007. (Kyoto Mechanism 
credits are not reflected in the figures in the brackets [ ].) 
 However, CO2 emissions intensity per kWh of energy generated in Japan is low in comparison with 
major European and North American countries, although not as low as France (which has a high ratio of 
nuclear power generation) and Canada (a high ratio of hydroelectric power generation).
 Thus, it can be said that the electric utility industry of Japan has sought to implement the “best mix” 
of power sources, centering on nuclear power with the optimal ratio of thermal, hydroelectric and other 
power sources and improvement of thermal efficiency of thermal power plants.

n Country-by-country comparison of CO2 emissions intensity 
   (per unit of energy generated) provisional calculation by FEPC

Reference
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(iv) CO2 Emissions Suppression Measures

The efforts to suppress CO2 emissions by the electric utility industry are divided 

into two as shown below. One is “supply-side low-carbon energy (reduction of 

CO2 emissions intensity)”, and the other is “Efficient energy usage at demand-side”

(promoting energy conservation per industry, transportation, business, and households 

as well as highly efficient electric equipment). 

Promotion of nuclear power generation based on the premise safety 
assurance 

Expanding use of non-fossil 
energy sources

n Decarbonization of energy at supply-side (Lowering of CO2 emissions intensity)

Development and expansion of use of renewable energy sources

*Hydroelectric, geothermal, solar, wind, and biomass power generation

Further improvement of thermal efficiency of thermal power plants
Improving efficiency

of electric power equipment

Reduction of transmission and distribution loss

*High-voltage transmission, low-loss transformers

*Introduction of LNG combined-cycle power plant

Active utilization of the Kyoto MechanismsInternational efforts

Sectral approaches 

*Participation in the Asia-Pacific Partnership (APP) (Peer Review Activities, etc)

*Active utilization of the Clean Development Mechanisms & investment in Carbon Funds

n Improvement of the energy usage efficiency at demand-side 

Electrification promotion, energy conservation and expansion of High-
efficiency electric equipmentEnergy conservation

Utilization of untapped energy sources

*Heat recovery from river water, waste incineration facilities and substations

*Heat pumps, heat storage air conditioning, electric vehicles, and others
*Participation in energy saving and CO2 reduction activities by utilizing the domestic credit system

*Household eco-account book, exhibitions on energy-saving appliances and seminars on energy-saving.

Efforts in office-use energy conservation and the use of company-
owned vehicles

Efforts by electric utility 
industry as users

*Reduction of amount of power
*Introduction of electric vehicles and fuel-efficient vehicles

n Research and Development

Clean coal technology, CO2 capture and storage technologiesResearch and Development

CO2 refrigerant heat pump hot water heater, electric vehicles,  
and others

Demand-side

Supply-side

Load leveling promotion such as heat pump & thermal storage 
systems

*Heat pump & thermal storage type air conditioning/hot-water supply

PR-activities and provision of information aimed at energy 
conservation and CO2 reduction
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a.  Decarbonization of Energy at Supply-side (Lowering of CO2 Emissions 
Intensity)

(a) Expanding the Use of Non-Fossil Energy Sources
<Promotion of nuclear power generation based on the premise safety 
assurance>

Nuclear power generation, which does not emit CO2 in the course of generating 

electricity, is extremely important to the electric utility industry. We believe that it will 

play a central role in Japan’s efforts to prevent global warming in the future.

Nuclear power generation also is extremely important in the Kyoto Protocol Target 

Attainment Plan revised in March 2008, for promoting measures to prevent global 

warming. It is positioned as the core energy source that the public and private sectors 

are cooperating in promoting.

Also the importance of nuclear power generation that contributes to stable supply 

of energy and measures to prevent global warming is shown in the Basic Energy Plan 

which was revised and approved in the Cabinet in March 2007, and in “Becoming a 

Leading Environmental Nation Strategy in the 21st Century—Japan’s strategy for a 

Sustainable Society”, which was approved in June 2007, and in others. In addition, 

former Prime Minister Aso remarked in his speech of Japan’s mid-term target in June 

2009, “As the course to the long-term target, we will put all our effort into developing 

and expanding the use of innovative technologies and nuclear energy.” Thus, active 

utilization on nuclear power generation holds an important position in Japan’s 

promotion of measures to prevent global warming.

The electric utility industry is making every effort to restore confidence in nuclear 

power generation and has made promotion of construction of new nuclear power plants 

its most important management issue. We will cooperate with the government to gain 

the understanding of local communities, local governments, and the Japanese people 

based on a policy of ensuring safety guarantees. Thus, we pour our greatest efforts 

into the following issues; “Promoting the construction of new nuclear power plants”, 

“Raising the capacity factor”, “Building nuclear fuel cycle”, “Nuclear Fuel cycle back-

end measures”.

As for improvement of earthquake-proof safety, “Guidelines for seismic design 

evaluation of nuclear power reactor facilities” was revised by reflecting the latest 

knowledge obtained through Great Hanshin-Awaji Earthquake in 1995 and Western 

Tottori Prefecture Earthquake in 2000 and technological advancement of seismic design. 

Each electric company evaluates seismic safety of all nuclear power plants and implements 

geological surveys as well as constructions to improve the seismic safety margin.

On Kashiwazaki-Kariwa Nuclear Power Station, which was affected by the Niigata 

Prefecture Chuetsu Offshore Earthquake in July 2007, all units in operation shut down 

automatically as designed. After that, under inspections and instructions by Nuclear 

and Industrial Safety Agency (NISA), soundness and functions of the critical facilities 

were confirmed and evaluated. Construction to enhance seismic safety for the next 

earthquake has started and No. 7 reactor resumed operation in May 2009, and No. 6 

reactor resumed in August 2009.

We will make even greater efforts to improve credibility of seismic safety based on 

these activities.

On the assumption of safety, we will contribute to improve utilized capacity by 

means such as condition-based maintenance that have been already implemented in 

other countries, online maintenance, flexible operating cycles, power uprating and 

upgrading inspection technology and safety evaluation technology.
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Comparison of nuclear facility capacity factor transition 
among countries

n Transition of Nuclear Facility Capacity Factor

Reference

Other countries are moving from time-planned maintenance methods where machinery is disassembled and inspected 
at regular intervals to condition-based maintenance methods where machinery operation data is monitored to 
find signs of trouble before disassembling and inspecting. Also, on-line maintenance where backup machinery is 
maintained during operations has been introduced, and operation cycles of 18 to 24 months of continuous operations 
are being flexibly employed. Increasing rated output for existing nuclear power plants is also being actively promoted. 
The result of achieving such intensive use has been high levels with capacity factors of 93.2% in S. Korea, 91.1% in the 
USA, 80.0% in Canada (2008 figures). 

*	 Source: Annual Report of Nuclear Power Plant Operation Management, etc.
*	 Transition of Japan shows utilization ratio per fiscal year
*	 Starting 1982, France has introduced load following operation that reduces output depending on power demands, so capacity factor 

is relatively low.

(Year)
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* Based on total CO2 emissions from all energy consumed in energy extraction, plant construction, transportation, refining, 
plant operation and maintenance, etc. in addition to burning of the fuel.

* Data for nuclear power includes reprocessing of spent fuel in Japan (now in the planning stages), use of Plu-thermal 
technology (assumes recycling once) and disposal of high level radioactive waste.

* CO2 emissions from the uranium enrichment process are calculated according to the ratio of uranium enriched in Japan. If it 
is assumed that all uranium is enriched domestically, the figure for nuclear power would be 0.010 kg-CO2/kWh.

(Source: Report of the Central Research Institute of Electric Power Industry in Japan)

Lifecycle assessment CO2 emissions intensity for Japan’s 
energy sources

 CO2 emissions from nuclear power over the entire life cycle are as low as those from solar and wind 
power, even when comparing emissions of different energy sources in the stages of energy extraction, 
plant construction, transportation, refining, plant operation and maintenance. Thus, we see that nuclear 
power is an ideal source of energy for mitigating climate change.

n Lifecycle assessment CO2 emissions intensity for Japan’s energy sources

Reference
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<Development and expansion of the use of renewable energy sources>
Hydroelectric, solar power, and wind are clean and renewable energy.

The Special Measures Law Concerning the Use of New Energy by Electric Utilities 

(Renewable Portfolio Standard (RPS) Law) mandates use of electricity such as that 

from renewable energy. The electric utility industry continued in fiscal 2008 to put 

great effort into securing use of the mandated volume of renewable energy. We intend 

to continue to live up to our obligations.

In addition, with setting up wind power generation and solar power generation facilities, 

we are working on suppressing CO2 emissions by mixing woodchip biomass and sewage 

derived fuel in coal-fired power plans. Furthermore, the entire electric utility industry copes 

with development of mega solar generation and plans to build approximately 140 thousand 

kW mega solar power plants in about 30 places by fiscal 2020.

As for expansion of the use of renewable energy, the electric utility industry has 

been cooperating with the Green Power Fund4) (a program for individual consumers), 

and the Green Power Certificate System5) (for corporate users) as part of a long-term 

effort to promote the use of renewable energy sources. Through the Green Power 

Fund, a cumulative 3.9 billion yen in subsidies has been provided for approximately 

1,300 cases of aid as of the end of fiscal 2008.

The electric utility industry is also putting efforts into the promotion of recyclable 

energy including purchasing excess electricity from customers’ wind and solar power 

generation equipments. Furthermore, the new purchase system of power generated by 

solar power generation will take effect beginning in November 2009. The electric utility 

industry will also cooperate with this system to expand the use of solar power generation. 

As described above, the electric utility industry has been striving for development 

and promotion of renewable energy, which accounts for approximately 10% of 

generated output.

However, regarding further development and expansion of the use, energy sources 

such as wind and solar power have low power density, easily influenced by weather, 

and require high initial costs. Issues still remain in connection with the grid, such as 

the need to set up systematic links with storage batteries which are needed due to high 

fluctuation in output. We are approaching these issues with government cooperation.

4) An effort with participation by the 
public that aids construction of solar 
power plants for public use and wind 
power plants for environmental 
education purposes to promote 
further propagation of those 
energies. It is funded by donations 
by the public, which are matched by 
electric companies.

5)  A system that gives substance to 
environmental value of electricity 
generated from green power facilities 
certificated by the Green Energy 
Certification Center through “ Green 
Power Certificates.” This is used 
for contribution to the expanding 
renewable energies as one of self-
motivated environmental protection 
measure by companies’ customers.

n Comparison of renewable energy introduction (pumped hydropower is 
excluded)

Source: IEA, Energy Balances of OECD Countries 2009 Edition
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(b) Improving Efficiency of Electric Power Equipment 
<Further improvement of thermal efficiency of thermal power plants>

The electric utility industry has endeavored to improve the efficiency of thermal 

power plant by introducing high efficiency facilities such as LNG combined-cycle 

power plants when replacing old thermal power plants; and constructing new plants 

as improving the thermal efficiency of thermal power directly helps to decrease CO2 

emissions intensity. As for the state-of-the-art LNG combined-cycle power plant 

that was introduced in 2007, the latest heat resistant material and cooling technology 

have been introduced to the gas turbine to rise combustion temperature, achieving a 

high thermal efficiency of 59%, the highest level in the world, (lower heating value 

standard) (53% as the basis of higher heating value)

A balanced ratio of energy sources (coal, LNG, and oil) needs to be developed and 

used that takes into account supply stability, economy, and environmental impacts of 

each fuel. Of those sources, coal has a large supply with little deviation by region and 

a relatively lower and stable price compared to other fuels. That makes it an excellent 

fossil fuel in terms of energy security and economic efficiency, and thus an energy 

securing stable supply of energy in the long term. For that reason, we are working to 

develop technology for integrated coal gasification combined-cycle (IGCC) power 

generation that will allow effective use of coal.

<Reduction of transmission and distribution loss>
The electric utility industry has implemented measures including increasing 

transmission voltage and introducing low-loss-type electric substation equipment to 

reduce transmission and distribution loss. Reducing transmission and distribution 

loss enables us to supply electricity effectively to customers. As a result, the amount 

of fossil fuel used at thermal power plants can be reduced, and CO2 emissions can be 

suppressed. Our transmission and distribution loss is one of the best in the world now. 

n Trends in Thermal Efficiency (Lower Heating Value Standard) and 
Transmission/Distributions Loss Rate in Thermal Power Generation 
Facilities

*  Source: Japan Electric Utilities Handbook, etc. 
*  Lower heating value is estimated based on the higher heating value using the conversion factor of explanation of the 

comprehensive energy statistics (2007).
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* Thermal efficiency is the gross generating efficiency based on the weighted averages of efficiencies for coal, petroleum and gas (lower heating 
value standard).

* Comparisons are made after converting Japanese data (higher heating value standard) to lower heating value standard, which is generally 
used overseas.The figures based on lower heating value are around 5 - 10% higher than the figures based on higher heating value.

* Private power generation facilities, etc. not covered.
* Figure is based on fiscal year for Japan

Sources: INTERNATIONAL COMPARISON OF FOSSIL POWER EFFICIENCY AND CO2 INTENSITY, 2009 (Ecofys)

Country-by-country comparison of thermal efficiency

 Japan’s electric utilities worked to maintain thermal efficiency through thermal efficiency management 
and efforts to further raise efficiency including increasing the combustion temperatures of gas turbines 
used in LNG combined-cycle power generation and raising the temperature and pressure of steam in boiler 
and turbines. As a result, the thermal efficiency of Japan’s thermal power plants is at the highest level in 
the world.

n Comparison of thermal power plant efficiency in Japan with other countries

Reference
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(c) International Efforts
<Active Utilization of the Kyoto Mechanisms> 

It is stated in the Kyoto Protocol Target Achievement Plan that it is positively 

regarded for private business to use the Kyoto Mechanism voluntarily at their cost in 

order to achieve their own goal including the self action plan from the perspective of 

emission reduction and cost-effectiveness on a global basis using the best technology. 

Therefore, under the recognition that it helps efforts against global warming on a 

global basis and also is important as the domestic supplementary measure, we will 

cope with utilization of the Kyoto Mechanism credit. 

Major activities of the electric utility industry
l	Projects contribute to greenhouse effect gas reduction and project feasibility studies 

are conducted in foreign countries such as biomass generation, heat efficiency 

improvement projects, and tree-planting programs, which aim for acquiring credits 

through the Kyoto Mechanism established in the Kyoto Protocol.

l	Providing investment to such entities as the World Bank’s Carbon Fund and the 
Japan Greenhouse Gas Reduction Fund (JGRF) that Japanese industry participates 

in as one.

Of the investment in those activities, total investment in the Carbon Fund is 

expected to be approximately 24 billion yen.

The contribution in CO2 reduction through efforts such as the Kyoto Mechanism 

above is affected by approval of the United Nations and host countries. However, it is 

forecasted to come to become around 250 million t-CO2 by 2012.

We will continue to promote projects that utilize such efforts as the Kyoto 

Mechanism and afforestation, and will utilize CO2 emissions suppressed by these 

projects in achieving our targets.

n Investments to major carbon funds

Expected investmentFund

World Bank Prototype Carbon Fund (PCF)
World Bank Community Development Carbon Fund (CDCF)
World Bank BioCarbon Fund (BioCF)

60.5 million dollars
(6.1 billion yen)

Japan Greenhouse Gas Reduction Fund (JGRF)

Calculated as 1 USD=100 Yen

52.0 million dollars
(5.2 billion yen)
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n Examples of overseas CO2 reduction/absorption projects by the 
Japanese Electric Utility Industry 
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<Sectral Approaches>
The electric utility industry has identified and shared the best practices in 

cooperation with power companies in the developed and developing countries, aiming 

to reduce CO2 emissions on a global basis.

n Sectoral approach concerning electric utility industry

[Supply-side]

(1) Maintaining and/or improved thermal efficiency of existing thermal power plants by 
identifying and sharing the best practices of operation and maintenance (O&M).

(2) Introducing BAT (Best Available Technology) for incoming and replacement of thermal 
power plants.

(3) Improving non-fossil energy introduction rate in accordance with national circumstances.

We are engaging this “Sectoral Approach” through participation in the Asian 

Pacific Partnership on Clean Development and Climate (APP) and the International 

Electricity Partnership (IEP).

Participating in the Asia-Pacific Partnership on Clean Development and 
Climate (APP)

The Asia-Pacific Partnership on Clean Development and Climate (APP) is a 

regional partnership by public and private sectors among the United States, Australia, 

China, India, South Korea, and Japan formally established at a ministerial meeting in 

January 2006. APP aims to tackle the environmental pollution, energy security, and 

climate change while meeting increasing energy demand in the Asia-Pacific region. 

Canada officially joined in October 2007. 

Since the CO2 emissions of the 7 participating countries exceed 50% of the total 

global amount, striving to reduce the emissions of these 7 countries would have great 

significance. In the “Power Generation and Transmission Task Force” the “Best 

Practice for Power Generation” including peer review activity6) targeting maintaining 

and improving thermal efficiency of the existing coal-fired power plants, has been 

selected as the “Flagship Project” for its effectiveness in the reduction of CO2. 

Until now, 5 peer review activities have been implemented including the 1st peer 

review at the Takasago Thermal Power Station of Electric Power Development Co., 

Ltd. 

Through the peer review activities6), it is expected that best practices in the 

operation and maintenance of the coal-fired power plants would be shared and 

improved among participants and such knowledge would be deployed to thermal 

power plants in participant countries so that their thermal efficiency would be 

maintained or improved. 

6) Peer reviews are composed of 
open discussions between power 
generat ion e n g i n e e r s  b a s e d 
on continuous v is i ts to power  
g e n e r a t i o n  p l a n t s  i n  A P P  
participating countries. Power 
engineers from APP participating 
countries aim to share best practices 
in the operation & maintenance of 
aged coal-fired power stations that 
have been operating for a similar 
number of years, through activities 
such as the creation of checklists 
of i tems related to improving 
efficiency & handbooks for the 
involvement of peer groups.

[Demand-side]

(1) Developing a low-carbon society by promoting electrification and the use of high-
efficiency and energy saving equipment.
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Host 
Country

The 
Number of 
Participants

Summary

1st
(2007.4)

Japan 52
Actively exchanged opinions and shared experience 
on operation management, turbine maintenance, 
and boiler’s water quality management

2nd
(2008.2)

India 75
Officially adopted the “Green Handbook, Implementation 
Procedure, Check Sheet, and Evaluation Sheet” 
made and proposed by Japan

3rd
(2008.4)

U.S.A 81
Confirmed that thermal efficiency improvement by 1 
to 1.5% would be feasible. (Equivalent to potential 
90,000 t-CO2 reduction annually) 

4th
(2008.6)

Australia 49
Confirmed that thermal efficiency improvement by 
0.5% would be feasible. (Equivalent to potential 
24,000 t-CO2 reduction annually) 

5th
(2009.7)

S.Korea 100
Confirmed that thermal efficiency improvement by 
0.6% would be feasible. (Equivalent to potential 
58,000 t-CO2 reduction annually)

n Results of Peer Review Activities

Activities in International Electricity Partnership (IEP)
The International Electricity Partnership (IEP) was established by the federations 

of electric power companies of Europe, USA, Australia, Canada and Japan in October 

2008. It is the objective of the IEP to exchange views and opinions on international 

climate change issues, to identify common interests within the electricity sector, to 

form a united opinion on its behalf, and to develop ideas which benefit the electricity 

sector globally in terms of climate. We are working to deliver a coherent technology 

roadmap for the electricity sector, which is a guideline of implementing a “Sectoral 

Approach” toward a low carbon society.

We continue to engage in the research and development of the new technologies 

in cooperation with the government and other electric utilities in the world in order to 

contribute to the delivery of a low carbon society.
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Efficient electric usage by customers

1 (Electricity energy) + above 2 (Atmospheric heat) 
= above 3 (Energy obtained for hot water supply)

Reference

 Perspectives and evaluations that follow the flow of energy from power plants to customer usage are 
effective in supporting the more efficient use of electrical energy. Given this perspective, promoting the 
popularization of high efficiency energy-saving devices is an important measure for users of electricity.
<Electricity: From the Power Plant to the Home>

For example, 248 units of energy can be used with 
100 units of fossil fuels and non-fossil energy by 
utilizing unused energy from atmospheric heat and 
other sources with a heat pump of COP 4.08). (Sample 
provisional calculation)

EcoCute is a hot water supply system that uses a CO2 refrigerant heat pump to effectively gather heat from 
the air and use it as energy to heat water. Compared to conventional freon refrigerant, CO2 refrigerant heat 
pumps have superior heating properties, so their usage to hot water heaters is expanding. The EcoCute’s  
annual performance factor of hot water supply (APF)9) that considers how hot water is used annually is 
above 3 (2008 model APF is 3.6 or greater), so it is extremely effective at conserving energy. CO2 emissions 
are also reduced by roughly 50% compared to conventional combustion-based hot water heaters. The 
cumulative number of EcoCute systems introduced to market as of the end of fiscal 2008 has reached 
1,740,000 units. That calculates out to approx. 1,280,000 t-CO2* emissions suppressed.

b. Improvement of the Energy Usage Efficiency at Demand-side 
(a) Energy Conservation
<Electrification promotion, energy conservation and annual performance 
factor of hot water supply (APF) that considers how hot water is used 
annually>

The electric utility industry is going to promote electrification and diffusion of highly 

efficient electric equipment, such as heat pumps, which is an advanced technology in 

our country, so as to contribute to efficient energy usage in industry, transportation, 

business, and household sectors. In particular, we will make efforts to expand the use 

of “CO2 refrigerant electric heat pump hot water heater (EcoCute)” ,which can greatly 

reduce CO2 compared to conventional water heaters, with joint efforts of the public and 

private sectors.7) We will also be actively involved in promoting the spread of “high 

efficiency office air conditioners that use heat pump technology.”

7) The Kyoto Protocol Target Achieve-
ment Plan (revised on March 28, 
2008) notes the following target 
quantity.
Cumulative introduction to market 
of CO2 refr igerant heat pump 
water heaters: approx. 4.46 ~ 
5.2 million units. Introduction of 
high efficiency commercial air 
conditioners: <925,000 ~ 1,410,000 
refrigeration ton> (approx. 12,000 
units).

Non-
fossil 

Transport
Loss, etc: 6

8) COP=
     Cooling or Heating Capacity (kW)  

            Heat Pump Power Consumption (kW)

COP = (Coefficient of Performance)

EcoCute Hot Water Supply System: 
CO2 Refrigerant Electric Heat Pump Hot Water Heater

Reference

9)  
Annual Performance factor =

  of hot wator supply APF

Heat quantity for hot water supply used 
for 1 year

Power consumption required
for 1 year

* Provisional calculation with coefficient after the Kyoto Mechanism credit is reflected based on the Law Concerning the Promotion of Measures to 
Cope with Global Warming.
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Possibility for CO2 emissions suppression through 
heat pump use

 If heat pump systems are spread through air conditioning and hot water supply in the civilian sector 
(homes and businesses), and for heating & ventilation purposes such as warming and drying in the industrial 
sector, it would allow CO2 emissions to be suppressed by max. 130 million t-CO2 per year (based on fiscal 
2002). This is equivalent to approx. 10% of Japan’s CO2 emissions in fiscal 2007 (1,304 million t-CO2).
(Calculations by The Heat Pump & Thermal Storage Technology Center of Japan)

Examples of CO2 reduction and energy conservation 
through implementation of high efficiency heat pump systems

CO2 emissions with current systems
 (heating, hot water supply, air conditioning)

(Fiscal 2002 results)

CO2 emissions if heat pumps become 
popular in civilian and industry sectors.

n  Possibility for CO2 emissions suppresion for home and business through  
heat pump use

Implementation of high efficiency 
heat pump / heat storage system in 
new office building

Energy consumption reduced approx. 30% over no measures 
taken by implementing daylight use and solar shielding, 
high efficiency heat pump / heat storage air conditioning, 
and Building and Energy Management System (BEMS).

Implementation of high efficiency 
heat pump / heat storage system in 
district heating and cooling systems

CO2 emiss ions  intens i ty  reduces  approx.  60% by 
implementing heat pump and heat storage system that 
utilizes atmospheric heat and building exhaust heat.

Implementation of high efficiency 
heat pump in hotels

Annual reduction of 1,500 t-CO2, 12% of energy consumption, 
and more than 100 million yen in energy costs by implementing 
high efficiency heat pump for hotel air conditioning.

Implementation of high efficiency
heat pump / heat storage system in 
semiconductor plants

Shift from cogeneration to high efficiency heat pump/ 
heat storage system, resulting in 32% suppression in CO2 
emissions over before implementation.

Reference

Reference

OverviewImplementation example

CO2 emissions suppression 
potential approx. 
130 million t-CO2

million t-CO2

Industry sector 

Hot water supply for business use

Air conditioning for business use

Hot water supply for home use

Heating for home use
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Efforts in providing information on energy conservation and CO2 
reduction to employees and customers

sEnvironmental education for employees through Environmental Trainer System and e-Learning

sPresenting energy conservation information to customers via a website, such as an energy-saving level 
check and money saving tips for using and choosing home electronics.

sIntroduction of seasonal energy-saving ideas for the household, by passing out calendars and household 
bookkeeping ledgers with tips on saving energy.

sHolding exhibitions on energy-saving appliances and seminars on energy-saving.

sVisits to customers’ houses and implementation of ampere measurement of electric devices, as well as 
contract/energy-saving advice.

Reference

<Participation in Energy Saving and CO2 Saving Activities Using Domestic 
Credit System>

The domestic credit system started in fiscal 2008. The system makes large 

companies provide technology and financial resources to reduce CO2 emissions 

through CO2 emission control activities by small-and-medium-sized companies 

and utilize it for achieving major companie’s own targets of voluntary action plans, 

etc. With this credit system, energy saving and CO2 emission reduction activities 

are expected to be promoted in small-and-medium-sized companies that used to 

be difficult to deal with measures for CO2 emission reduction due to financial and 

technological obstacles. Therefore, we are also actively participating in the activities.

The number of applications for domestic emission reduction project in the electric 

utility industry is 23. 18 out of 23 projects have been approved. (As of August 2009)  

n  Examples of emission reduction projects concerning the electric power 
companies approved by the end of August 2009

Project Summary

•  Renewal of air conditioning and lighting facilities in the main city hall building and a 
municipal cultural building 

•  Renewal of boiler, air conditioning and lighting facilities, introduction of solar power 
generation, and update to high-efficiency electric transformer in a college facility.

•  Renewal of boiler, introduction of heat pump, renewal of air conditioning and lighting 
facilities, and update to inverter heat transfer pump in a hospital

•  Renewal of air conditioning and lighting facilities and introduction of heat pump in a hotel
•  Introduction of heat pump in a rose garden

(Bunker A heater is also used at the same time according 
to climatic conditions.)
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s)<Proprietor who reduced CO2 emissions>
The proprietor growing roses in the greenhouse

CO2 emission reduction
656 t-CO2/year

Bunker A Heater Heat Pump

The proprietor replaced the Bunker A heater for growing roses in the greenhouse 
with a heat pump.



<Utilization of untapped energy sources>
Various untapped energy, such as exhaust heat from buildings, factories, 

substations, garbage disposal facilities and temperature differential energy held by 

ocean water, river water, and sewage water is collected through the heat pump as 

effective thermal energy and can be utilized for district heat and cooling. Such district 

heat and cooling systems reduce fossil fuel use and CO2 emissions.

Being combined with a heat storage system, the district heat and cooling system 

contributes to improve further efficient energy usage and equalize the electric power 

load, so introduction of the system is promoted in various locations. 

n  Overall Energy Efficiency of Local Area Air Conditioning Services

* Points Investigated: Areas where both heating media – cold water and hot water
 (including steam and hot water supply) – are supplied mainly to commercial and business facilities.
* Sources: The Japan Heat Service Utilities Handbook (2008)
* Converted into electricity at 9,760 KJ/kWh and city gas at 45.0 MJ/m3.
* Overall Energy Efficiency = Heat Quantity Sold/Primary Energy Input
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<PR-activities and provision of information aimed at energy 
conservation and CO2 reduction>

The electric utility industry also plans to actively roll out initiatives that 

contribute to the promotion of energy conservation and CO2 reduction by 

customers. These include providing information that helps customers in their 

energy conservation and CO2 reduction activities and proposing measures 

through diagnosing their energy usage.

Especially, promotion of the “Household Eco-Account book” is promoted 

by the entire industry. As part of “visualization”, promotion of the utilization of 

Household Eco-Account book is actively promoted.

To date, the promotion of last Household Eco-Account book was carried 

out by each electric power company through their sales offices, web pages and 

meter inspection notices. From 2007, as an activity in which the entire electric 

utility industry participates, we created a poster to be displayed at offices. Each 

company makes best efforts to expand employee participation, and actively seeks 

customer participation.

Also in “Cool Earth 50” announced by former Prime Minister Abe in May 

2007, he proposed the development of a national movement with the motto “1 kg 

of CO2 reduction per person per day”.

Perceiving the promotion of CO2 reductions by a national movement as an 

effective measure, and endorsing its motive, the Electric Utility industry has 

decided to carry out this movement. Through these kinds of activities, we hope this 

will help to “raise national consciousness” for the prevention of global warming.

Educational poster for Household 
Eco-Account book

Heat Storage Air Conditioning
(use of unutilized wasted energy)　0.7 to 1.3

Cogeneration System　0.4 to 0.9　

Heat Storage Air 
Conditioning 0.7 to 1.2

Gas Air Conditioning　
0.3 to 0.9

Heat Quantity Sold (GJ)
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(b) Efforts by Electric Utility Industry as Users
Since fiscal 2000, the electric utility industry has been implementing measures to 

reduce consumption of electricity for the companies (classified as civil business sector) 

and of fuel for its own transport (classified as transport sector). Each company has set 

targets, and is making the efforts to suppress CO2 emissions.

<Efforts in office-use energy conservation>
Total electricity used in company offices such as head offices, branches, and sales 

offices for fiscal 2008 was 890 million kWh (equivalent to 330,000 t-CO2 emissions) 

in the whole electric utility industry. That means since fiscal 2000 approximately 170 

million kWh (approximately 16%) has been reduced. CO2 emissions has been reduced 

by approximately 70,000 t-CO2.

n Major efforts

Details of specific efforts

v Reduction in electricity usage
v Reduction in the amount of copy & printer paper purchased and used
v Reduction in water usage
v Establishing an environmental management system in each company’s facilities, and setting 

targets for each workplace

v Participation in “the Team Minus 6% project”
v Efficient operation of air conditioning (thorough temperature control, reducing usage time, 

etc.)
v Turning off lights at lunch and after hours, less use of lighting; reducing usage of elevators 

by promotion of using stairways
v Switching office appliances and lighting equipment to energy-conserving models, and 

turning off power supply when not needed.
v Energy management in company-owned buildings
v Introduction of ice thermal storage system air conditioning
v Introduction of highly efficient water heaters for commercial use
v Introduction of solar power generation equipment
v Restriction of flow by tightening water valves
v Application of shielding films to windowpanes

Major targets (specific targets are set by each company)

n  Trends in amount of electricity used  
in offices

n  Trends in the amount of fuel used by 
company-owned vehicles



Reference
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<Efforts in the use of company-owned vehicles>
Total use of fuel (gasoline, diesel) for company-owned vehicles in fiscal 2008 was 

28,000 kl (equivalent to 68,000 t-CO2 emissions) in the whole electric utility industry. That 

means approximately 3,000 kl (approximately 11%) has been reduced since fiscal 2000.

This is a reduction of about 8,000 t-CO2 when viewed in terms of CO2 emissions.

In addition, electric vehicles and plug-in hybrid vehicles have environmental 

advantages due to great suppression of CO2 emissions compared to that of gasoline-

powered vehicles. The government is making all efforts to expand the use of those 

vehicles. As the electric utility industry, we target to introduce about 10,000 electric vehicles 

(including plug-in hybrid vehicles) for commercial use by fiscal 2020 so that we can work 

hard to achieve full-scale commercialization of environmentally-efficient electric vehicles. 

Main Targets (specific targets are set by each company)

v Introduction of electric vehicles for commercial use
v Reduction in the amount of fuel used by vehicles
v Improvement in the rate of introduction of fuel efficient vehicles

n Major Efforts

Details of Specific Efforts

v Initiative introduction of electric vehicles (Approximately 360 vehicles have been introduced 
in the entire electric utility industry)

v Introduction of low-polluting & fuel efficient vehicles such as electric vehicles and vehicles using clean energy
v Implementing a day when use of private cars is discouraged
v Enforcing Eco-drive (Driving with correct tire pressure, Enforcing the turning off of idling 

engines when stopped) 
v Efficient vehicle use (confirming route beforehand, implementation of carpools)
v Making logistics more efficient through concentrating coal centers and using larger coal 

transport vessels. 5,600 t-CO2 reduced in a year
v Making distribution more efficient through joint delivery amongst all group companies, 

resulting in 20% reduction in the number of trucks
v Cooperation with verification business of practical use of bio-ethanol 3% mixed fuel (E3)

Efforts in forest utilization and management

The electric utility industry is cooperating with afforestation and forest management activities in various 
locations including management of company-owned forests and greenery at power plants.
<Examples of forest preservation and planting efforts>
l	Forest management and preservation in Oze-Tokura Mountain Forest (18,200 hectares)
l	“Invitation to the Forest” forest activity with participation by the public utilizing company-owned forests
l	1 million tree planting (Kyushu Homeland Forestation Program)
l	Environmental tree planning program (approx. 100 hectares)
l	Zanpa Shiosai no Mori forest restoration
l	Presenting seedlings to customers (schools, etc.) for planting
l	Participation in afforestation volunteer programs
l	Management of company-owned forests for water source cultivation
l	Setting of forest preservation policies
<Examples of using domestic materials>
l	Use of wood from thinned forests in environmental reports and business cards
l	Research in effective use of carbonized bamboo
l	Utilization of driftwood (construction material and gardening materials, etc.)
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c. Efforts in Research and Development
In response to the problem of global warming, the industry recognizes the necessity 

of a mid- to long-term vision, and is working on development of supply- and demand-

side technologies as well as technologies for environmental protection. Specifically, 

we are working on R&D for technologies regarding energy conservation of customers, 

capture and storage of CO2 contained in the gases emitted by thermal power plants, 

nuclear power, and usage of forests as carbon sinks. 21 technologies were selected as 

technologies to reduce CO2 to a large extent in the “Cool Earth-Energy Innovation 

Technology Plan” written by the government in March, 2008.

We will actively collaborate with the government in the fields related to the electric 

utility industry in technology development that is crucial to future low-carbon and 

energy savings.

<Examples of efforts in technical development to solve the global 
warming problem>
n	Clean coal technology

Development of clean coal technology that efficiently uses coal — a fuel with 

stable supply and economical advantage — is necessary for ensuring energy security 

and protecting the environment. Thus we are working on integrated coal gasification 

combined-cycle power generation (IGCC), an example of next-generation technologies 

to make coal-fired power plants more efficient. 

IGCC is a method to generate power by gasifying coal and combining gas turbines 

and steam turbines. Approximately 48 to 50% of power generation efficiency (on the 

transmission end, higher heating value standard), which is higher than conventional 

coal-fired power plant, is expected. 

Currently we are carrying out verification research on 250 MW pilot proving plant 

of which capacity is about half-scale and long continuous operation test was successful 

in 2008. In fiscal 2009, operational characteristics, durability, and economic efficiency 

are to be verified.

n	CO2 capture and storage technologies (CCS)
This technology is positioned as an effective and 

innovative technology for preventing global warming, 

however, many issues exist for implementation of CCS. 

We will continuously develop CO2 capture technology 

toward cost savings and reductions in energy loss. 

We will work on CO2 storage technology along with 

evaluating technical trends in Japan and abroad. The 

electric utility industry invested and participated in 

Japan CCS research Co., Ltd. that was established in Sources: Research Institute of Innovative Technology for the Earth

Full view of IGCC Verification Research (Iwaki, Fukushima)

Source: Clear Coal Power R&D CO., LTD
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Electric vehicles

<Characteristics of electric vehicles>
●	CO2 emissions is low*. (Approximately 30% compared to gasoline 

vehicles.)
●	Total efficiency* is high.
●	Fuel cost is low. (Approximately 1/4 to 1/10 of gasoline vehicles.)
●	Improvement of city environment (No gas emission, noise reduction, 

etc.)

Reference

* CO2 emissions and total efficiency are evaluated through energy production, supply, and consumption.

Trial calculations were made assuming that electric vehicles (electricity consumption: 
125 Wh/km) are substituted for mini-vehicles (fuel consumption: 19.2 km/L)
The Federation of Electric Power Companies of Japan made a trial calculation using 
energy consumption values in the ”Automobile Transport Statistical Annual Report 
for Fiscal 2007” by the Ministry of Land, Infrastructure and Transport

CO2 emissions from all vehicles in fiscal 2007 was 
approximately 218 mil l ion t-CO2. If  next-generation 
automobiles, such as electric vehicles and plug-in-hybrid 
vehicles become more popular, further CO2 emissions 
reductions can be expected.

If all mini-vehicles in Japan are replaced with electric 
vehicles, CO2 emissions are expected to be reduced by 
approximately 25 million t-CO2 per year, which is equivalent to 
approximately 2% of CO2 emissions in Japan.

Fuji Heavy Industries Ltd., Plug in Stela Mitsubishi Motors Corporation, i MiEV

Electric vehicles and fast chargers

May 2008, and we handle the research business for the grand-scale verification tests, 

including “concept design of total system from coal gasification power generation 

on the specific site to CO2 trapping” among “the innovative zero-emissions coal 

gasification power generation project” by the independent administrative agency, New 

Energy and Industrial Technology Development Organization (NEDO).

<Technology of the electric usage efficiency>
Regarding “CO2 refrigerant heat pump hot water heater (EcoCute)”, we will 

promote high-efficiency technology development to continue environmental 

conservation by energy conservation and CO2 emissions control and also strive for 

upgrading the efficiency of and downsizing of other heat pump technology and thermal 

and electric storage utilization technology.

Electric vehicles and plug-in hybrid vehicles have environmental advantages 

due to great suppression of CO2 emissions compared to gasoline vehicles. As recent 

performance increases of lithium ion batteries each automobile manufacturer has been 

promoting implementation. 

The electric utility industry will work on the running verification test and the 

development of quick chargers. We will also proceed with research and studies 

considering political and social trends including introduction of electric vehicles 

for business use and infrastructure development of battery chargers for realizing the 

electric vehicle society.
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(v) Issues for Accomplishment and Future Efforts
The targets of the environmental action plan by the Japanese electric utility industry 

were set factoring in utmost effort of the industry based on an electricity supply and 

demand outlook, the nuclear power development plan, and other issues at the time of 

its establishment in 1996. Target values set are among the highest in industry, and we 

recognize that it will be a challenge to meet those.

At the end of 2006, in cooperation with the Japan Business Federation, it 

was decided to extend the year for achievement of the targets in a sort of social 

comittoment to match the first commitment period of the Kyoto Protocol. As a result 

our target has become more challenging.

Due to undecided operation plans for the Kashiwazaki-Kariwa Nuclear Plant of 

Tokyo Electric Power, which has been shutdown due to effect of the Niigata Prefecture 

Chuetsu Offshore Earthquake in 2007, it is difficult to envision the influence on CO2 

emissions till 2012 at the moment.

Even in the midst of this situation, the electric utility industry is considering 

and aggressively pushing forward with adding new measures such as improving 

capacity factor for nuclear power plants through various inventive modifications, 

developing and diffusion of renewable energy, developing and popularizing energy-

saving facilities and actively utilizing the Kyoto Mechanisms by participating in CO2 

reduction projects. 

The industry plans to steadily implement existing measures and commit its full 

efforts to achieve its objective by further strengthening the following initiatives more 

practically.

l	Promotion of nuclear power generation based on the premise safety 
assurance

l	Further improvement of the thermal efficiency of thermal power generation 
l	Development and expansion of the use of renewable energy
l	Active utilization of the Kyoto Mechanisms, etc.
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(4) Measures to Suppress Greenhouse Gas Emissions Other than CO2

The combined effect on the climate of five greenhouse gases other than CO2 

emitted by the electric utility industry is about 1/370 of that of CO2. The industry 

has been putting great effort into suppressing emissions of these gases through the 

measures described following.

(i) Sulfur hexafluoride (SF6)
SF6 is a gas with superior insulation and arc suppressing properties that is safe 

to humans and is stable. The electric utility industry uses SF6 for gas blast circuit 

breakers and gas-insulated switches. The gas is essential for stable electric power 

supply in Japan with its small land mass as SF6 allows for equipment to be constructed 

compactly, it is safe, and is environmental prevention. While SF6 has been indicated to 

be a gas with high greenhouse effect properties, it is necessary for us to continue using 

it as no effective alternate gas is known at this stage.

Although the electric utility industry must continue to use SF6, we adopted 

the Voluntary Action Plan of the Japanese Electric Utility Industry to Reduce SF6 

Emissions in April 1998 that takes into account 

suppression of SF6 emissions to the atmosphere and 

recycling. Under this plan, the industry has worked to 

suppress emissions by 2005 to 3% of SF6 contained 

when devices are inspected, and to 1% when they 

are disposed of. In the 2008 results, target have been 

met during mechanical inspections and disposal. 

The industry aims to continue to meet its targets by 

continuing its efforts in this area. 

(ii) Hydro fluorocarbon (HFC)
HFC is principally used as a refrigerant for air-conditioning equipment. The 

industry foresees a continuing shift from CFCs, whose use is restricted by law, to HFC 

substitutes. The industry will make the utmost effort to prevent leakage during device 

installation and repair and to recover and recycle the gas.

(iii) Per fluorocarbon (PFC)
Liquid PFC is used as a refrigerant and an insulating medium for certain types of 

transformers. Since it is used in liquid form, it is easy to recover and recycle, and there is 

no fear of leakage to the environment, either during normal operation or upon disposal.

(iv) Nitrous oxide (N2O)
N2O emissions occur at thermal power plants due to the combustion of fuels. 

N2O emissions by the electric power industry account for about 3.1% of total N2O 

emissions in Japan. The industry is making the utmost effort to reduce its emissions, 

primarily by improving thermal efficiency.

(v) Methane (CH4)
The concentration of CH4 in flue gases emitted as unburned combustible content 

in the burning of fuel at thermal power plants is less than the concentration in the 

atmosphere, meaning emissions are essentially zero.

n  Transition of SF6 
Emission
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(5) Response to the Problem of Global Warming from a Long-term Perspective

In responding to global warming, it is essential to have a long-term perspective 

and global initiatives. Having entered in the first commitment period of the Kyoto 

Protocol, the COP14 (No. 14 Conference of the Parties to the UNFCCC (United 

Nations Framework Convention on Climate Change)) was held in December 2008 to 

discuss about the framework of “post Kyoto Protocol.” Also, former Prime Minister 

Aso announced the Japanese mid-term target in 2020 in June 2009. For the COP15 

scheduled to held in December, intensive discussion will be made for the “post-Kyoto 

framework” domestically and internationally. 

Electricity is indispensable for sustainable development of societies and economies, 

and valuable for environmental conservation. Therefore, the electric utility industry 

has set reduction of CO2 emission, greenhouse effect gas, as the important issue to 

cope with global environmental issues, and we have realized the world top class of 

CO2 emissions per generated output (CO2 emissions intensity). We will strive to 

achieve stable energy supply, environment conservation, and economy efficiency 

simultaneously based on the “best mix of power source.” 

 
1) Efforts up to fiscal 2020

It takes 10 to 20 years to build facilities such as power plants. Therefore, the mid-

term target of fiscal 2020 is the current issue for the electric utility industry.

We have the supply plan based on the actual demands to fulfill the responsibility 

of stable supply, which is the biggest mission for the electric utility industry. We 

will proceed with business operations based on the supply plan announced at the 

end of March 2009, targeting 0.33 kg-CO2/kWh of CO2 emissions intensity in total 

of 10 electric companies in fiscal 2020 by realizing the maximum nuclear energy 

development and high-efficiency combined cycle power generation. 

Specifically, we will cope with the following matter as the supply side. 

(1) Realizing 50% of non-fossil energy rate using mainly nuclear power by fiscal 2020

(2) With renewable energy, efforts for mega solar power generation and cooperation 

for the new solar power purchase system

(3) Realizing highly- efficient use of fossil fuel (introduction of the world highest 

efficiency combined cycle power generation and development of coal gasification 

combined power) 

As the demand side, we will actively cope with the promotion of electrification 

through introduction and expansion of the use of “EcoCute,” a heat pump that uses 

CO2 as a refrigerant to realize a low carbon society with our customers. 

Internationally, we will make efforts to improve ability of engineers engaged in 

power plant operation and maintenance and also to maintain and improve facility 

performances in the developing countries through APP (Asian Pacific Partnership) 

activities and diagnosing coal-fired thermal facilities so that we will be able to actively 

support low carbon society in the developing countries by transferring and providing 

Japanese electric power technology. 
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n  CO2 Emission Intensity Results and Prospect

2) Efforts up to fiscal 2050

The government sets the target of “reducing greenhouse effect gas emissions in the 

entire Japan by 60 to 80% by 2050.” The electric utility industry regards “promotion 

of electrification” as the key to realizing such a low carbon society. Therefore, we will 

step up maximum efforts to realize further low carbon grid power and transformation 

of the energy supply-demand structure to boost reliance on electricity for 2050 in 

order to contribute to realize low carbon society and drastic CO2 reduction in the entire 

society.   

User end CO2 emission intensity (kg-CO2/kWh)

If nuclear power plants including Kashiwazaki-
Kariwa Nuclear Power Station had been operat-
ing without trouble, CO2 emissions intensity in 
fiscal 2008 would have been approximately 
0.373kg-CO2/kWh.

Fiscal

2020. Est

Result of fiscal 2008

Fiscal 2005
Fiscal 1990

Approx. 0.33
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Through fiscal 2010, we aim to maintain our waste recycling rate at around 95%.
(Final waste disposal amount is estimated to be 0.52 million tons at the target recycling rate.)

2 Establishing a Recycling-based Society

Today, Japan is promoting the 3Rs of “reduction, reuse, and recycling” to form a 

recycling-oriented society with less burden on the environment.

In 2007, “The Fundamental Plan for Establishing a Sound Material-Cycle Society”* 

which is the basis for Japan’s waste & recycling policies was reviewed. Our pressing 

issue is considered as realizing formation of recycling-based society domestically and 

internationally aiming at repressing natural resource consumption and the reducing 

environment load by directing our efforts towards a sustainable society and integrating 

activities for low-carbon society and natural symbiotic society.

In light of this situation, the electric utility industry has been voluntarily working 

toward the achievement of such a recycling-based society. It is promoting more 

effective use of resources by recycling waste products10) and other materials and by 

establishing nuclear fuel cycles.

(1) Measures for Waste Reduction and Recycling

Waste produced by the electric utility industry includes coal ash from thermal 

power plants, construction waste materials such as discarded concrete poles from 

power distribution works, and scrap metal such as electric cable. There are also by 

products, an example of which is gypsum produced by thermal power generation 

facilities. Total volume of waste generated has been increasing as the total amount 

of power generated is rising with the growth in electricity demand. This figure of the 

volume is expected to climb to 10.4 million tons in fiscal 2010, almost twice the level 

produced in fiscal 1990.

The electric utility industry considers the reduction of waste volume ultimately 

disposed of an important issue in responding to the increase in waste volumes and is 

increasing efforts of waste reduction and recycling.

(i) Waste Recycling Rate Targets

The electric utility industry has been working on waste reduction with an initial 

target of keeping final disposal amount less than 2.4 million tons, or fiscal 1990 levels. 

But, with the promotion of 3R activities, we reduced the target to 2.0 million tons, and 

then to 1.5 million tons. Also, since fiscal 2005 we have targeted at 90% recycling 

rate11) as an index which is not significantly influenced by fluctuations in electricity 

demand. Then in fiscal 2006, having revised the target value to 5 points higher, we aim 

to maintain our waste recycling rate for fiscal 2010 at around 95%.
10) Waste products include those 

defined as industrial waste (defined 
under Waste Management and 
Public Cleaning Law, including 
certain products of value) and those 
generated secondarily through 
production activities (byproducts).
Radioactive waste is not included 
in the definition of waste products. 
It is handled in a separate, more 
appropriate manner.

11)   Recycle Ratio = Recycling Amount 
÷ figures for the volume generated 
100

* The Fundamental Plan for Establishing a Sound Material-Cycle Society was established 
based on the Fundamental Law for Establishing A Sound Material-Cycle Society to 
comprehensively and systematically promote measures related to the formation of a sound 
material-cycle society.
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n Waste recycling rate targets for the electric utility industry

* The place of disposal after final disposal (disposal in landfills) is utilized as land for power generation facility expansions or other industrial land uses. Some of 
the coal ash used there is counted as recycled as land development material according to government interpretation.

* Figures less than 10,000 tons of generated volume, recycled volume, and final disposal of waste are rounded. 

(ii) Fiscal 2008 Waste Recycling Results

Waste generated by the industry amounted to 10.72 million tons in fiscal 2008, 

a increase of 0.1 million tons from the fiscal 2007 level. This is because the amount 

of power generated from coal-fired power plants increased. On the other hand, 

the recycled volume has increased by 0.09 million tons from the previous year to 

10.39 million tons. The result is that a recycling rate of 97% was achieved in fiscal 

2008, and we continued achieving our high target of recycling rate of 95% since 2007.

Coal ash makes up the greatest part of the waste, accounting for 7.80 million 

tons. Of that, 7.58 million tons are recycled, mainly as raw material for cement and 

admixture for concrete, or as land development material.

Renewed resources are produced from nearly all of the total scrap metal and the 

construction waste material generated, and every possible effort is made to produce 

renewed resources from other waste products as well. All gypsum, which is a 

byproduct of the desulfurization process, is used to produce renewed resources such as 

gypsum boards and as an ingredient for cement.

(million tons) Recycled volume

Final disposal of waste

Recycling rate

5

2.6

2.4

6.49

4.35

2.14

7.74

6.33

1.41

9.93

9.56

0.37

9.77

9.44

0.33

10.62

10.30

0.32

10.40 (Est.)

9.88

0.52

Fiscal year

10.72

10.39

0.33

Around 95% (Target) 
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n Trends in reutilizing major types of waste and byproducts

Fiscal 1990Type

W
aste

Combustion 
residue, dust 

and soot 
(Coal ash)

Volume generated 347 705 768 780

Recycled volume 
(Recycling rate)

137
(39%)

683
(97%)

746
(97%)

758
(97%)

* Waste includes products of value.
* Figures for construction waste material and scrap metal in fiscal 1990 are estimates.
* Gypsum from desulfurization process is all sold.
* Recycling rates are calculated on an actual volume basis. (Figures for the volume generated and recycled volume are rounded to 

the nearest 10,000 tons.)

(10,000 tons)

Construction 
waste 

material

Volume generated 40 42 41 38

Recycled volume 
(Recycling rate)

21
（53%)

41
(97%)

40
(98%)

37
(97%)

Scrap metal

Volume generated 14 20 22 34

Recycled volume 
(Recycling rate)

13
（93%)

19
(98%)

22
(99%)

34
(100%)

Gypsum from 
esulfurization 

process

Volume generated 85 187 197 185

Recycled volume 
(Recycling rate)

85
（100%)

187
(100%)

197
(100%)

185
(100%)

n Examples of reduction

sThe industry is working on maintaining and improving thermal efficiency in 
thermal power plants to reduce generation of coal ash and other waste products.

sNew reusable steel containers were developed to replace wooden crating 
materials for transport of switchboards to reduce wooden frame waste.

(iii) Future Efforts to Promote 3Rs (reduction, reuse, recycling)

The electric utility industry continues to work on the following issues in order to 

form a recycling-based society.

l Coal ash: 

Recycling of coal ash remains an important issue, thus we are working on the 

development of applications and technology to handle large volumes of coal ash in a 

stable manner.

l Desulfurized gypsum: 

We will maintain 100% recycling rate.

l Other wastes: 

Actively implement 3R.

Byproducts

Fiscal 2006 Fiscal 2007 Fiscal 2008
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n Examples of reuse

sSome of the insulation material attached to gas turbine equipment exhaust duct is 
being reused.

sWooden drums for power line packing are recycled and modified for reuse as 
planters and other products.

sPower meters that have passed their rated lifespan are inspected and repaired then 
reused as meters after receiving certification.

n Examples of recycling

Major type of waste or byproduct

Coal ash Raw material for cement, fertilizer, construction materials
 (soil enhancement and sand replacement)

Heavy oil ash 
Crude oil ash Vanadium recovery and combustion enhancement

Sludge Raw material for cement

Construction waste material Structural material for new construction, roadbed material and 
recycled asphalt

Scrap metal Recycled distribution lines and ingredient for metal products

Scrap glass and scrap ceramics Tile and block material, structural material for new construction and 
roadbed material

Waste plastic Raw material for plastic

Gypsum from desulfurization process 
(byproduct) Gypsum board material and raw material for cement

* Examples of Reduce, Reuse & Recycling appear in the following sections

(iv) Increased Utilization of Reused and Recycled Products

We recognize that the use of environmentally friendly products in addition to 

going forth with 3R for waste products and recycling resources is critical to forming 

a recycling-based society. The electric utility industry has been actively working to 

promote green purchasing and to expand the use of reused and recycled products.

Major recycling applications

Combustion 
residue, 

dust and soot
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Coal ash from coal-fired 
thermal power plants
(Photo: Fly ash. Fly ash is collected 
by electric dust catchers, making 
fine round particles.)

Use as admixture for concrete

Fly ash is used in dam constructions because when fly ash 
is mixed, uncracked concrete with increased strength and 
water-tightness is produced.

Use as material for artificial zeolite

Artificial zeolite is made from alkali-treated 
coal ash and utlilized as deodorant filters for 
air cleaning devices for home usage and as soil 
improvement material.

Use as spray material

Replacing some of the material used in sprayed 
concrete for tunnel construction with fly ash 
reduces spattering when spraying, achieving 
conservation of materials and less dust, thus 
improving the work environment.

Use as concrete secondary products

By mixing fly ash in cement, the amount of cement used can be reduced and concrete 
products with superior characteristics such as increased strength produced (Photo: Wave-
dissipating blocks.)

Coal ash (Fly ash)

Specific examples of recycling (partial)
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Coal ash from coal-fired 
thermal power plants
(Fly ash)

Use as substitute for gravel

Recycled by mixing coal ash and cement with water and 
additives, and used in construction as a substitute for 
gravel.

Use as fertilizer

We develop and distribute a potassium silicate 
fertilizer that uses coal ash as its main ingredient

Use as substitute for sea sand 

Coal ash is granulated by continuous mixer and sold 
as a substitute for sea sand.

Coal ash from coal-fired 
power plants
(Photo: Clinker ash. Clinker ash is 
pulverized from the lumps of ash 
that fall to the bottom of boilers.)

Use as water-retentive blocks

These are being used 
to  make  comfor tab le 
s t reetscapes  because 
they have the abi l i ty 
to retain water which 
reduces increases in the 
temperature of paved 
surfaces, and because its 
exceptional ability to absorb 
water prevents puddles 
forming when it rains. 

Coal Ash (Clinker Ash)
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Old, replaced copper and aluminum power lines 
are cut up, crushed, and separated by material.

Recycle as metal materials 
(Photo: Recycled power lines)

Old, replaced polyethylene branch line guards.

Plastic covers are separated by 
material, crushed, cleaned, and 
recycled as raw material (repelleted).

Recycle as raw material for plastic 
(Photo: Support wire guard.)

Waste plastic

Scrap metal

[Received the 2004 Reduce, Reuse, & Recycle Promotion Council President Award]

How the insulation cover is 
installed

Waste plastic

[Received the 2007 Encouragement Prize for Resources Recycling Technology/System]

How the instrument 
casing is installed

Waste plastic after being 
removed.

Removed waste plastic

Plastic under-
bracing 

The waste plastic form the electric 
distribution equipment is recycled into 
“plastic under-bracing” which is used 
as foundation protection material for 
power distribution poles that used to 
be made of concrete.



Gypsum removed from thermal power plant 
fuel gas desulfurization equipment (byproduct)
(To extract sulfur oxides in exhaust fuel gas, lime and sulfur oxide are 
made to react, and SOx is removed as gypsum.)

Recycle as raw material for gypsum board and cement
(Photo: Gypsum board)

Gypsum
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Discarded concrete poles from power distribution 
works are cut and pulverized to be recycled as 
foundation materials for public buildings

Mussels and other 
shellfish attached 
to power plant 
cooling troughs

Shellfish undergo interim processing 
such as composting or incinerating.

Reuse after interim 
processing as 
fertilizer, soil 
enhancement 
material, cement raw 
material, etc.
(Photo: fertilizer)

Waste concrete pillars

Others

We work on usage reduction of natural aggregate 
by using waste concrete pillars as aggregate to 
make recycled concrete pillars.



Specific examples of reduce

n Steel containers for the transportation of switchboard
 Received the 2008 Reduce, Reuse, Recycle Promotion Council Chairperson’s Prize

New reusable steel containers were developed 
to replace wooden crating materials for 
transport of switchboard to reduce wooden 
frame waste.
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Specific examples of reuse (partial)

n Drums used for power distribution lines

Drums used for distribution lines have been 
changed from wood to a lightweight resin that 
can be re-used

(2) Recycling by the Nuclear Industry

(i) Establishment of the Nuclear Fuel Cycle as Part of the Recycling-based Society

The nuclear fuel cycle makes it possible to recycle uranium and plutonium 

recovered from spent fuel. For Japan, which depends on imports for about 80% of 

its primary energy supply, this could be a very effective method for assuring a stable 

supply of energy. The nuclear fuel cycle would enhance the advantage of supply 

stability of nuclear power and is also consistent with the concept of a recycling-based 

society.

A spent fuel reprocessing plant is currently under construction in Aomori 

Prefecture to help establish the nuclear fuel cycle, and it is scheduled to enter operation 

in 2010. Due to the current energy policy in Japan which dictates that there should 

be no surplus plutonium, the industry is promoting its “Plu-thermal” plan. This 

technology enables the plutonium recovered from spent fuel to be used as MOX fuel 

(Mixed Oxide Fuel - pellets of uranium mixed with plutonium) in existing light-

water reactors. We are aiming for introducing plu-thermal to 16 to 18 nuclear reactors 

nationwide by fiscal 2015. In the future, the most effective scenario will be to use 

fast-breeder reactors currently under development. If this technology is realized in the 

future, it could dramatically improve the efficiency of the uranium resource.
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(ii) Effective Utilization of Recyclable Resources from Nuclear Power Facilities

Among scrap generated by decommissioning or operation of nuclear facilities, 

some materials that have extremely low density of radioactive substances and 

influence on human bodies can be ignored are generated. It is important from the 

standpoint of forming a recycling-based society in our country to conduct appropriate 

recycling or disposal by separating from radioactive wastes. The Nuclear Reactor 

Regulation Law, which allows handling “materials that cannot be treated as radioactive 

waste” (hereinafter, referred to as clearance object) equally to general valuable 

resource or waste after strict confirmation by the government, was revised in 2005.

This clearance system was applied in 2006 for the first time, and recycle of clearance 

objects generated by decommissioning construction started at Tokai Power Station of 

the Japan Atomic Power Company.

By applying the clearance system, the electric utility industry keeps working 

to actively make use of scrap metal and wasteconcrete from nuclear facilities as 

recyclable resources that have been confirmed by authorities to be cleared substances 

in line with the revised law. Clearance objects are processed or disposed of at a facility 

that understands the clearance objects are from the nuclear facility until this system is 

established in the society, and we will take an initiative in promoting recycling at the 

companies concerned.

Installed to PR facilities of nuclear power plants. 
(Used for legs)

Used for the radiation shield at nuclear power facilities. 

Bench and shield are made by processing and treating clearance objects 
generated from the Japan Atomic Power Company Tokai Power Station 
decommissioning.
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3 Management of Chemical Substances

n Total release and transfer of chemical substances (Results for fiscal 2008)

* Chemical codes represent the number assigned to each chemical under the PRTR Law.
* Volume transferred is the amount transferred from the plant for processing as waste, etc.
* Units in this table for release and transfer volumes for dioxin substances are measured as [kg/year /	mg-TEQ/year].
* Figures for dioxin substances represent sum totals that include release and transfer volumes from those establishments designated in the Law Concerning Special Measures against 

Dioxins.
 Figures for all other substances represent sum totals that include release and transfer volumes from each establishment that handles at least one ton of the Type I chemical substances 

specified in the PRTR Law or at least half a ton of the special Type I chemical substances specified by this law.
*  It has been confirmed that the volume of dioxin released or transferred is within the emission limits stipulated in the Law Concerning Special Measures against Dioxins.

(1) Volume of Chemical Substance Release

The electric utility industry has carried out PRTR studies since 1997, even before 

the PRTR law (Law Concerning the Reporting, etc. of Releases to the Environment of 

Specific Chemical Substances and Promoting Improvements in Their Management) 

was enacted, in an effort to precisely monitor release and transfer volumes at power 

generators and other facilities as the sort of special chemical substances to be studied 

has gradually increased. A system for reporting emission volumes and other factors 

based on the PRTR Law was introduced in April 2002. Under this system, electric 

utility companies gather information on the release and transfer volumes for specific 

chemical substances at each of their facilities and report their findings to the national 

government. Release and transfer volumes for fiscal 2008 are shown in the table 

below. The majority of emissions into the environment are emissions into the air from 

painting, while the majority of transported waste is processed asbestos from removing 

products containing asbestos and processed waste oil from replacing turbine control 

oil.

Chemical 
codes 

Chemical
Volume released to the environment (kg/year) Volume transferred (kg/year)

Applications, etc.
Air Water Soil Landfill Sewer Other

 16 2-Amino ethanol 0 0 0 0 0 14,000 Feed water-processing agent

 26 asbestos 0 0 0 0 0 110,000 insulating material, sealing material etc.

 30 Bisphenol A type epoxy resin 2,400 0 0 0 0 6.0 Used in painting

 40 Ethylbenzene 60,000 0 0 0 0 0 Used in painting

 43 Ethylene glycol 5,200 2,000 0 0 0 11,000 Heat-source water for heat supply

 63 Xylene 150,000 0 0 0 0 570 Used in painting,power-generation fuel

 85 Chlorodifluoromethane (HCFC-22) 26 0 0 0 0 0 Air conditioning refrigerant

 121 Dichlorodifluoromethane 330 0 0 0 0 0 Air conditioning refrigerant

 124 2,2-dichlo-1,1,1 Trifluoroethane (HCFC-123) 180 0 0 0 0 0 Air conditioning refrigerant

 144 Dichloropentafluoropropane (HCFC-225) 8,900 0 0 0 0 0 To launder clothing

 177 Styrene 17,000 0 0 0 0 230 Used in painting,Plastic fixation agent

 179 Dioxins 3.0 0.035 0 0 0 13 Waste incinerators

 227 Toluene 30,000 0 0 0 0 0 Used in painting,power-generation fuel

 253 Hydrazine 11 1,400 0 0 0.2 6,600 Feed water-processing agent

 299 Benzene 240 0 0 0 0 19 Power-generation fuel, Painting

 304 Boron and Boron compound 0 48 0 0 0 0 Coolant water-processing agent 

 311 Manganese and its compounds 0 610 0 0 0 810 Wastewater treatment agent

 353 Tris phosphate (dimethyl phenyl) 0 0 0 0 0 17,000 Turbine control oil
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The electric utility industry has established environmental departments and 

set up in-house environmental management systems. They have reported on their 

environmental protection efforts through CSR reports and websites.

According to each company’s policy, the industry has voluntarily and actively worked 

to improve in-house environmental management systems in line with the international 

standards of the ISO14000 series, and to earn ISO14001 certification at their 

representative sites. The industry has also paid close attention to other societal trends.

These efforts will continue in the future to ensure that we place even less burden on 

the environment.

4 Promotion of Environmental Management

The electric utility industry has long trained personnel in environmental fields by 

accepting trainees from developing countries and providing technical assistance by 

dispatching specialists from Japan. With regard to participation in projects overseas 

and technology collaborations, the industry has conducted initiatives in consideration 

of local environmental issues and global-scale environmental preservation. These 

include biomass power generation, reforestation and measures to reduce the 

environmental impact of thermal power plants.

The electric utility industry plans to continue to aggressively promote these kinds 

of initiatives that give adequate consideration to the environment.

5 Environmental Considerations in Overseas Projects

(2) Efforts to Reduce Chemical Substance Release

The electric utility industry continues to make the following efforts to properly 

manage chemical substances and reduce emissions.

l By following management documentations such as control manuals, the industry 
performs proper control of substances, covered by law, such as those found in 

turbine control oil and boiler feed water processing agents, and it endeavors to 

reduce the amount used by improving operating methods.

l The industry is taking appropriate steps to reduce emissions of ozone-depleting 
chemicals used as refrigerants, cleaners, etc. These steps include reducing the 

amount used through proper usage, leakage prevention, recovery and recycling and 

replacement with alternatives.

l Efforts are also being made to reduce emissions of regulated chemical substances 
from painting instruments, piping and other materials by reducing painting 

frequency, shifting to paints with lower proportions of such substances and other 

measures.

l The industry thoroughly controls the combustion waste incinerators to minimize the 
amount of dioxins emitted from them. Dioxin emissions have also been reduced by 

reusing waste in order to limit the use of incinerators or to shut them down to the 

extent possible.

l New use of asbestos is prohibited by law. We are working to identify the situation 
surrounding asbestos currently in use, and are going forward with appropriate 

processing and systematic removal.
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