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Global warming is a very serious environmental issue that has to be overcome given 
the extent and depth of its anticipated impact. Higher average temperatures and rising 
sea levels are among the phenomena already being observed throughout the world. 
There is a very high likelihood that global warming is being caused by the emission of 
carbon dioxide and other greenhouse gases.

In Japan, with the development of the heavy and chemical industries beginning in the 
1960’s, pollution problems on a local scale, including air and water pollution, became a 
society-wide issue. The national government, municipalities, citizens and private-sector 
corporations actively worked to combat the pollution problem, and now the country 
boasts world-class levels of anti-pollution measures.

The companies* involved in the Federation of Electric Power Companies of Japan 
(FEPC) have therefore made the overcoming of environmental issues at the global and 
regional levels an important priority of their management. They have adopted the goal 
of simultaneously achieving “S+3E” in facilities and operations, which is Safety, plus 
Energy security, Economy and Environmental conservation. The companies have 
conducted measures from this standpoint at the highest level possible at that time and 
have complied with national and municipal regulations and standards while also 
working to promote measures that go beyond them.

To solve global environmental problems will require both international efforts and 
activities rooted in local communities, and the electric power industry is involved in 
both. The industry must not only conduct measures domestically but also focus on 
international collaboration, such as the transfer of technologies to developing countries 
for efficient energy use and environmental conservation, and further promotion of 
activities in areas like energy conservation, resource efficiency and environmental 
protection. In addition, initiatives cannot only be conducted by companies individually; 
to more broadly promote them within society requires that planning and actions be 
conducted in active partnership with customers and communities. 

This pamphlet primarily summarizes initiatives being undertaken by FEPC-related 
companies to address global warming and regional environmental issues and achieve 
greater harmony with the environment. We hope that through it you will gain a greater 
understanding of the industry’s approach to environmental conservation and its 
environment-related activities.
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＊FEPC-related companies: The Federation of Electric Power Companies of Japan was established by nine electric power companies in 1952 to facilitate operations 
　　　　　　　　　　　　　 in the electric power business. The Okinawa Electric Power Co., Inc. joined in 2000. 
　　　　　　　　　　　　　 Hokkaido Electric Power Co., Inc., Tohoku Electric Power Co., Inc., Tokyo Electric Power Company Holdings, Inc., Chubu Electric Power Co., Inc.,
 　　　　　　　　　　　　　Hokuriku Electric Power Co., Inc., The Kansai Electric Power Co., Inc., The Chugoku Electric Power Co., Inc., Shikoku Electric Power Co., Inc., 
 　　　　　　　　　　　　　Kyushu Electric Power Co., Inc., The Okinawa Electric Power Co., Inc., Electric Power Development Co., Ltd., The Japan Atomic Power Company
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FEPC-related companies and participating new power producers and suppliers (PPS) established 
The Electric Power Council for a Low Carbon Society (ELCS) in February 2016. Prior to this, in 
July 2015, a voluntary framework for realizing a low-carbon society was created along with the 
Action Plan for a Low Carbon Society of Electric Power Industry. FEPC-related companies will 
continue to engage in global warming countermeasures as members of the ELCS.

The website of the ELCS can be found at the link at right (Japanese only). 　

Establishment of The Electric Power Council for a Low Carbon Society

Japan

US
EU-28

China

Russia

Country/Region Reduction Target v. 1990 v. 2005 v. 2013
-26.0% in FY2030（v. FY2013）

-25.4%（v. FY2005） -18.0% -25.4% -26.0%

-26 to-28% in 2025（v. 2005） -14 to -16％ -26 to -28％ -18 to -21％
-40% in 2030（v. 1990） -40％ -35％ -24％

―（+105 to+129％）＊
-60 to-65% （v. 2005） in 2030 

（per unit of GDP）
CO2 emissions peak output

（+329 to+379%）＊

-25 to -30% in 2030 （v. 1990） -25 to -30％ +10 to+18％ +3 to +10％
（v. 2012）

＊Excerpted from documents issued by the Research Institute of Innovative Technology for the Earth (RITE)　

　Source: Japanese government’s “Long-Term 
　　　　　Energy Supply and Demand Outlook”
　　　　　 (July 2015)　
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The global warming countermeasures on the following pages are marked with ◎ in the title if they 
are ELCS targets or results.

Electricity Demand Electric Power Composition
（Total Power Generation）

Approx. 1,065.0 b kWh

Renewable energy: 
approx. 22–24%

Geothermal: approx. 1.0–1.1%

Biomass: approx. 3.7–4.6%

Wind: approx. 1.7%

Solar: approx. 7.0%

Hydro: approx. 8.8–9.2%
Nuclear: approx. 20–22%

LNG: approx. 27%

Coal: approx. 26%

Oil: approx. 3%

FY2030 FY2030

Reduction in demand of 17% through 
full-scale energy conservation

Electricity
approx. 

980.8 billion kWh

Reduction in demand which assumes 1.7% 
annual economic growth compared to FY2013 demand

https://e-lcs.jp/

＊Percentage of emissions before electricity/heat distribution
＊Emission percentages may not total 100% due to statistical errors, rounding, etc.
 Source: FY2014 Greenhouse Gas Emissions (Final) from the Ministry of the Environment

＊EU-15 refers to the 15 member states of the European Union as of the COP3 meeting in Kyoto.
 Source:  Created by the Ministry of the Environment based on the IAE’s “CO2 Emissions from Fuel 
　　　　Combustion,” 2016 Edition.
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 Basic Approach to 
Global Warming

 Japan’ s CO2 Emission Levels by Sector (FY2014)

 2030 Energy Mix

    Greenhouse Gas
 Reduction Targets
 of Japan and 
 Other Countries

 Global Energy-derived CO2 Emissions (2014)  

 Total CO2 
emissions

 Global  CO2 
 emissions

The 21st Conference of the Parties to the United Nations Framework 
Convention on Climate Change (COP21) was held in Paris, France in 
December 2015, and the Paris Agreement, a new international 
framework on climate change for 2020 and thereafter, was adopted 
and went into force in November 2016. The Paris Agreement 
establishes the long-term global target of reducing the increase in 
the world’s average temperature since the Industrial Revolution to 

less than 2°C and stipulates that all countries are to set reduction 
targets and work toward their achievement.

Japan’s reduction target has been formulated to be consistent with 
an energy mix, and to achieve the reduction target through realization 
of this energy mix, the active efforts of the electric power industry, 
which accounts for around 40% of Japan’s emissions, will be essential.

Source: From the Intended National
 　　　　Determined Contributions (INDCs) 
　　　　of each country

Transmission 
and

 Distribution Loss, 
Etc.

FY2014
1,265 m tons

32.4 b tons

Transportation
sector 
(automobiles, ships, etc.)

Administrative
and other sectors 
(commercial, service, office, etc.)

Industrial processes
and product use 
(limestone consumption, etc.)

Energy conversion
sector 
(electric power plants, etc.)

Industrial sector
(factories, etc.)

 Waste
(incineration of waste plastic, waste oil, etc.)

Household 
sector 



The basic perspective adopted in introducing and operating
power supply facilities is “S+3E,” which means working to 
simultaneously achieve the three E’s̶Energy security,
Economy and Environmental conservation̶on the absolute 
precondition of S, Safety.

Summary of Action Plan for a Low Carbon Society

CO2 Reduction Targets of The Electric Power Council for a Low Carbon Society

 Trends in Power Sold, CO2 Emissions and Emissions Factor 

 Trends in Power Sold, CO2 Emissions and Emission Factor

 CO2  Emission Reductions from BAT Introduction, Etc. (FY2015)

Initiatives are promoted on both the supply and demand 
sides; specifically, energy decarbonization on the supply side 
and efficient use of energy on the customer side.

With the long-term shutdown of nuclear power plants in the aftermath of the Great East Japan 
Earthquake and other developments, CO2 emissions and the emission factor have trended at 
high levels. However, in fiscal 2015, due to the restart of nuclear power plants, utilization of 
renewable energy, improvements in the efficiency of thermal power and other full-scale efforts 
of the power industry, CO2 emissions and the emission factor declined compared to the 
previous fiscal year.

Supply Side & Demand Side InitiativesPursuit of Optimal Energy Mix

2020 Target
The industry projects CO2 emissions reductions of up to approximately 7.0 million tons-CO2 
as a result of utilizing best available technologies (BAT)＊ when establishing new thermal 
power plants based on the scale of the plant, and through other means.

  2030 Target
 Based on long-term energy supply-and-demand forecasts for fiscal 2030 released by the 
government, the industry will work for an emission factor of around 0.37 kg-CO2/kWh (user end) 
for the country as a whole in fiscal 2030.
The industry projects CO2 emissions reductions of up to approximately 11.0 million tons-CO2

 as a result of utilizing best available technologies (BAT)＊ when establishing new thermal 
power plants based on the scale of the plant, and through other means.

◎

◎

◎

Demand Supply

＊Fiscal 2015 shows the results of the 39 companies that conducted business activities in fiscal 2015, out of the 42 members companies of the ELCS. Fiscal 2006 and prior show the results of
　 FEPC, and fiscal 2007 to fiscal 2014 show the totals of FEPC and participating PPS as reference.
＊Regarding CO2 emissions and the emission factor, results for fiscal 2008 to fiscal 2015 are adjusted values, and markers (◆ and  ■ ) for fiscal 2008 to fiscal 2012 indicate figures prior to adjustment.  
＊Results for fiscal 2013 to fiscal 2015 do not include credits incorporated by FEPC-related companies for those fiscal years based on the Act on Promotion of Global Warming Countermeasures 
　 (“Global Warming Countermeasures Act”). The credits are for incorporation into the voluntary action plan up to fiscal 2012, so they are incorporated into fiscal 2012 results and not into adjusted 
　CO2  emissions and the emission factor for fiscal 2013 to fiscal 2015 on the Action Plan for a Low Carbon Society.

＊1 Calculated based on comparison with case in which high-efficiency thermal power plants that began operating in or after fiscal 2013 had operated at conventional levels of efficiency. Shows ELCS results.
＊2 Calculated based on comparison with case in which efficiency improvement measures since fiscal 2013 had not been conducted. Shows ELCS results.

＊The best technologies among those that are economically feasible.

◎
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259.9

658.9
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870.3
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831.4
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373

493
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0.596 

0.417 0.423 

0.567 
0.552 

0.531 

Energy 
security
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  conservation

Efficient use 
of energy

 Decarbonization 
of energy supply
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Safety

FY2020FY2015 (Ref.) FY2014 FY2015 FY2030

Approx. 7.0 m

Approx. 4.0 m Approx. 3.8 m 3 LNG

Approx. 0.5 m＊2 Approx.  0.4 m＊2 3 LNG, 1 oil

Approx.  4.5 mTotal

Introduction of highly efficient thermal
 power plants

Improvement in thermal efficiency of
 existing thermal power plants

Approx. 4.2 m Approx. 11.0 m

Promotion of nuclear power on the major precondition of safety

Promoting high-efficiency electrical devices, etc.

Promoting activities for energy conservation and CO2 emission reduction

Introducing smart meters for efficient electricity use

Thermal power technologies to reduce environmental load

Measures for large-scale introduction of renewable energies

Development of technologies for the efficient use of energy

Saving energy at offices and reducing fuel use in company-owned vehicles

Support for carbon reduction by developing countries through international 
partnership (GSEP) activities

Conversion to low carbon on a global scale through development and
 introduction of electric power technologies

Development of technologies related to ensuring the safety of nuclear
 power use and the long-term stable supply of electric power

Development and expansion of the use of renewable energy sources

Further improving the efficiency of thermal power

 CO2 Reduction Targets and Results for Fiscal 2015

Realization of a low carbon society

＊1 ＊1

Electricity supply

Expanding the use of
 non-fossil energy sources

Improving the efficiency 
of power facilities

Energy conservation and
 CO2 emission reduction

Initiatives of electric power
 industry as users

Electricity 
demand

International 
contributions

Research and 
development, 
etc.



 Electric Power Composition as Part of CO2 Reduction Initiatives

 Utilization of Nuclear Power on Major Precondition of Safety

 Electric Power Composition Comparison

 Power Generating End, Transmission End, User End

 International Comparison of Electric Power Composition (in order of CO2 emission factor)

  Japan, which relies on 
imports for a majority of its 
energy resources, pursues 
a balanced electric power 
composition and does not 
rely on any one specific 
source of energy. 

The electric power 
composition has been 
substantially altered by the 
long-term shutdown of 
nuclear power plants and 
other developments caused 
by the Great East Japan 
Earthquake.

  FEPC-related companies conduct rigorous safety measures fully based on what has been 
learned from the accident at the Fukushima Daiichi Nuclear Power Station and new 
knowledge and expertise.

The industry will work to maintain safe and secure operations after gaining the 
understanding of the local community and the general public more broadly for plants 
confirmed as safe in conformance checks under the New Safety Regulatory Requirements 
put into force in July 2013 by the Nuclear Regulation Authority. Fully meeting the New 
Safety Regulatory Requirements is only the minimum, however, as industry companies will 
make every effort possible to ensure the safety of nuclear power through unrelenting effort 
in continuing to further raise safety and reliability.

  Japan’s CO2 emission factor 
(power generating end) 
before the earthquake (2010)
was not at the level of France, 
which has a high ratio of 
nuclear power, or Canada, 
which has a high ratio of hydro
power, but was low relative
to the U.S. and other major 
European countries.

However, due to the impact 
of the long-term shutdown 
of nuclear power plants, the
ratio of non-fossil power 
sources has declined, and 
due to this and other 
developments the emission
factor has risen approximately 
30% since before the
earthquake.

◎

Fiscal 2015 shows results for transmission 
end electricity for the 39 companies that 
conducted business activities in fiscal 2015
out of the 42 member companies of the ELCS, 
and fiscal 2014 and prior years show results 
for power generating end electricity of the 
FEPC (including electricity received from 
other companies) as reference.

Renewable energy includes FIT power 
sources. Oil, etc. includes LPG and other 
gases. Other shows power sources of 
uncertain classification.

Graph figures are shares of the total (%). 
Due to rounding, the share total may not 
be 100%.

2014 figures. Includes CHP plans (dual 
heat and electricity supply). Japan figures
 include onsite power generation facilities.

Source: Estimated from IEA, World Energy Balances 2016
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【Ref.】
Japan 2010

Non-Fossil Power Source Ratio

Fossil Power Source Ratio

Emission 
factor

Electric power 
generation

（kg-CO2/kWh）（bn kWh）

0.03 557

0.15 656.1

0.34 278.1

0.39 1,110.8

0.39 336

0.45 622

0.48 4,319.1

0.51 1,035.5

0.66 5,665.7

0.81 1,287.4

Initiatives to Raise Safety Level in Facilities and Operations

1 Multiple safety measures
●Multiple protections　
●Operations maintenance and management
 　with highest priority on safety

Nuclear
safety 
risks

Measures

2  Stronger facilities measures
●Measures for design basis　
●Measures for severe accidents

3 Stronger onsite 
response capability

●Enhancing  emergency response 
　system　
●Comprehensive education 
　and training

4 Remaining risks
●Continue unrelenting safety 
　　efforts
●Maintain and improve onsite
　 technical capacities
●Incorporate new expertise
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Reference

Main Safety Measures Required
 by New Safety Regulatory Requirements

Fresh 
water 
source

Underground
 structure survey

Watertight doors
Seawalls

Emergency 
 response 
center

Fire engines and 
pump cars

 2 external
 power routes

Filter vents

Power
 supply
 vehicles

Volcanoes Tornadoes Forest fires

Tsunami

Fire

Earthquake

Natural disasters

Power generating end Transmission end
Point where power produced 
by generator

Point where power sent from electric power
 plants to transmission and distribution grid

User end
Point where power sent from transmission 
and distribution grid to customers

 Summary of Initiatives

•

•

•

•

Boring survey
Trench survey

Coal Oil LNG Nuclear Hydro New energy/waste



 Utilization of Nuclear Power  Perspective of 3E on 
Major Precondition of Safety

  Effects of CO2 Emission Reduction with Nuclear Power  (Estimates)

  In other countries with systems for conducting maintenance on standby equipment when a plant is in operation and flexible
continuous operating periods of between 18 and 24 months, the capacity factor for nuclear power is at a high level. However, 
 Japan’s capacity factor has fallen substantially since the Great East Japan Earthquake.

  Uranium, the fuel used in nuclear power, is, 
like coal, found among countries with 
stable political situations, so it has 
exceptional supply stability. Also, its energy 
density is high and it is easy to transport 
and store, so once it is converted to fuel it 
can generate power for a year or more for 
highly stockpiling efficiency.

In Japan, which relies almost entirely on 
imported energy resources, nuclear power 
is important with respect to energy security.

  Japan figures are capacity factor for the fiscal year.

  France has used load following operation since 1982, which varies output depending on electricity demand, and so has a relatively low capacity factor.

Source: Annual Report of Nuclear Power Plant Operation Management, the Federation of Electric Power Companies of Japan, 
　　　　Electricity Generated and Purchased Bulletin, IAEA PRIS website, etc. 

  Proved uranium reserves can be extracted at a cost of USD 
  260 / kgU or less.

  Global uranium demand is approximately 109,600 tons U (2012).

Source: Japan’s Energy White Paper 2016

  CO2 emissions calculated for all energy consumed , from raw 
　material extraction to facilities construction, fuel transport, refining,
　 operating and maintenance, in addition to fuel combustion for 
　power generation.

  For nuclear power, results for domestic reprocessing of spent fuels
  already planned, use of plu-thermal (assumption of recycling one 
 time), and high-level radioactive waste (0.020 kg-CO2/kWh) are 
　averaged based on facility capacity.

Source: Central Research Institute of Electric Power Industry Report

  Model plant method (generation costs calculated by dividing 
　total costs by volume of power generated at an assumed model 
　plant for each energy source; the graph assumes a new plant 
　as of 2014.)

  Costs for CO2 measures, costs for measures to address nuclear
  accident risk, and policy costs and other social costs have also
   been added.

　 Costs for accident risk measures are at minimum ￥0.3/kWh. Each
   time decommissioning costs and compensation due to accidents
   increases ￥1 trillion, the cost goes up by ￥0.04. The lower limit is 
  ￥10.1/kWh. Estimates assume accident-related costs due to the 
  Fukushima nuclear accident are ￥12.2 trillion and use figures 
  adjusted to approx. ￥9.1 trillion due to output scale, etc.

Source: Report on verification of power generation costs, etc. 
　　　　submitted to the Long-term Energy Supply and Demand 
　　　　Subcommittee (May 2015)

    〈Reference〉

　Maximum supply/demand power: approx. 150.0 m kW 
  (FY2015 FEPC results)

　CO2 emissions: approx. 441 m tons- CO2

   (FY2015 ELCS results)

  〈Estimate Parameters〉

　 CO2 emissions factor: All power sources avg. of 0.531 kg- CO2/kWh 
　 (ELCS FY2015 results)

　 Capacity factor of nuclear power plant: 70%
　  (source: Power Generation Cost Verification Working Group Report, May 2015)

　 Nuclear power plant auxiliary power ratio: 4% 
　 (source: Central Research Institute of Electric Power Industry Report)

　 Transmission and distribution loss factor: 5%
　  (estimated)
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Environmental conservation

Energy security
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Proved Global Uranium Reserves (2013)
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           mono combustion）

Capacity factor 70
Operating life 40

0.079 0.043 0.123 0.098

0.864
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Power Generation Costs by Energy Source

Japan Lifecycle CO2 Comparison by Energy Source 
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Australia　
23.6%

Kazakhstan　
11.5%

Russia　
9.0%

Canada　
8.5%

US　
6.2%

Namibia　
6.0%

South Africa　
5.9%

Niger　
5.3%

Brazil　
3.6%

Ukraine　2.9%

Greenland 　2.9%

China　2.6%

India　1.6%

Uzbekistan　1.2%

Botswana　0.9%

 Other 　
8.4%

Total
7,635,200 tU

Nuclear power (per 1.0 m kW) Approx. 3.0 m tons-CO2 /year

%

Years

•
•

•

•

•

•

•

•

•

•

•

•

•

（FY）

（￥/kWh）

As with renewable energies solar and wind 
power, nuclear power when generated does 
not give off CO2, the cause of global warming, 
or sulfur oxide (SOx) or nitrogen oxide (NOx), 
which cause acid rain, so it plays an important 
role in addressing environmental issues.

Nuclear power generation costs are 
¥10.1/kWh, a reasonable level compared to 
all other energy sources (above figure is the 
minimum).



 Utilization of Renewable Energy  Measures to Mitigate Output 
Fluctuations in Solar and 
Wind Power

 Development of 
 Next-Generation
 System for Controlling
 Supply and Demand

 Initiatives for Expanding
 Introduction of Wind Power 
 through Utilization of 
 Interconnected Multi-Area 
 Power Systems

 Utilization of Renewable Energy (FY2015)

 Effects of CO2 Emission Reduction from Solar and Wind Power Generation (Estimates)

  Renewable energy cannot be depleted and has low 
environmental impact, so FEPC-related companies are 
developing hydro, geothermal, solar, wind and biomass 
power projects while conducting initiatives to further 
promote renewable energy through measures to address 
solar power output fluctuations and other activities.

 Solar and wind power generation have the issue of substantial output 
fluctuations due to weather conditions.

In order to supply power at a stable voltage and frequency, measures are 
needed to address output fluctuations. They include adjusting for excess or  
deficiency with thermal power or hydro power, whose output is relatively 
easy to adjust, and using excess electricity for pumping water used in 
pumped-storage hydroelectric power generation or storing in storage batteries.

Research and development is being conducted on a next-generation system for 
controlling supply and demand, which incorporates output forecast results for 
solar power generation, etc. into power generation plans and in actual 
operations optimizes control of supply and demand and frequency through 
combinations of existing generators and storage batteries.

  The total of power generated from renewable energy in 
fiscal 2015 by ELCS member companies was 
approximately 72.0 billion kWh, which is 9.4% of Japan’s 
total power generated.

   〈Reference〉

　Maximum supply/demand power: approx. 150.0 m kW
  (FY2015 FEPC results)

　CO2 emissions: approx. 441 m tons- CO2 
 (FY2015 ELCS results)

  〈Estimate Parameters〉

　 CO2 emissions factor: all power source average of 0.531 kg-CO2/kWh
　  (ELCS FY2015 results)

　 Capacity factor: solar power generation 14%, wind power generation 20%
    (source: Power Generation Cost Verification Working Group Report, May 2015)

　 Auxiliary power ratio: solar power generation 0%, wind power generation 10%
     (source: Central Research Institute of Electric Power Industry Report)

　 Transmission and distribution loss factor: 5%
     (estimated)

Solar power generation  (per 1.0 m kW) Approx. 0.6 m tons-CO2/year

Wind power generation (per 1.0 m kW) Approx. 0.8 m tons-CO2/year

◎

Power Generated Main initiatives

Hydro
Development and introduction of 
low-head hydropower stations utilizing 
untapped energy

Power generated from a power source 
available regardless of time of day 
or season

Burning of woody biomass at coal-fired
thermal power stations

Planning and implementation of measures
 for output fluctuations for large-capacity 
connection to electric power systems

Currently planning initiatives for expansion
 of wind power generation utilizing 
interconnected multi-area power systems

Geothermal

Biomass

Solar

Wind

10 11

Approx. 69.0 bn kWh

Approx. 2.4 bn kWh

Approx. 0.37 bn kWh

Approx. 96.0 m kWh

Approx. 95.0 m kWh

Planning is being conducted on expanding
introduction of wind power generation by 
using the adjustment capacity of regions 
with relatively large grid capacity utilizing 
interconnected multi-area power systems 
when there is insufficient adjustment 
capacity to handle output fluctuations of
wind power generation in a given region.

Refer to page 18 for "Measures for Mass
Introduction of Renewable Energy"

Companies with 
excess adjustment
 capacity

Adaptability

Adaptability

Adaptability

Adaptability

Adaptability

Tokyo

ChubuKansai

Tohoku
Handling growth in wind power 

by utilizing the adjustment capacity
of other companies

Technology Development Roadmap

50
4951 Hz

Demand forecast

Demand 
(consumption amount)

Supply 
(generation amount)

Next-Generation 
System for

 Controlling Supply
 and Demand

Output tracking/forecasting

Output adjustment orders

Storage
 batteries

Thermal, 
etc.

Demand 
(consumption amount) 

Solar

Data accumulation and analysis
 (solar power output, etc.)

Development of forecasting technologies,
 etc. for solar power output

Development of high efficiency
 storage batteries that can withstand
 frequent charging and discharging

Development of next-generation system 
for controlling supply and demand

•

•

•

•

Hokkaido

Hokuriku

Kyushu

Chugoku

Shikoku



 Improving the Efficiency of
 Thermal Power, Etc.

 Country Comparison of 
 Thermal Efficiency of 
 Thermal Power Plants

 Introduction of 
 Major High-Efficiency 
 Thermal Power Facilities 

  For thermal power generation, coal, LNG and oil need to be developed and utilized in a  
good balance while considering fuel supply stability, economy and environmental     
performance. The industry will continue to work to maintain or raise thermal efficiency 
by introducing high-efficiency facilities when replacing aging thermal power facilities or   
introducing new facilities and by performing appropriate maintenance on existing facilities.

Even in the government’s Basic Energy Plan, coal-fired thermal power is positioned as an 
important base-load energy source    with excellent power supply stability and economy. 
Coal has relatively high CO2 emissions compared to other fuels, but ultra-super-critical
 thermal power generation (USC   ), integrated coal gasification combined cycle (IGCC　) 
and other high-efficiency power generation technologies have been developed and 
introduced to substantially improve thermal efficiency at state-of-the-art plants, and the 
industry will continue working to further reduce CO2 emissions.

  Japan’s thermal power plants continually and stably maintain world-class levels of 
thermal efficiency as a result of having worked to introduce high-efficiency facilities and 
perform appropriate operations management and maintenance.

 Energy Conservation 
 and CO2  Reduction 
 Activities, Etc.

  The industry will work for the further decarbonization of society as a whole through 
promoting high-efficiency devices that allow electricity to be used efficiently, making 
proposals and providing information for energy conservation and CO2  reductions, and 
increasing the efficiency of electricity use with smart meters, among other initiatives.

＊1  

＊2  ＊3  

＊1  Power sources for stable supply of fixed 
　　 amounts of electric power
＊2  USC: Ultra-Super Critical
＊3  IGCC: Integrated coal Gasification Combined Cycle

 2016 figures are ELCS results, and 2015 and prior figures are FEPC results for reference.

 As of December 31, 2016. Shows FEPC figures.•
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Thermal efficiency 
(LHV)

Start of operations (year)

48.6
51.8

54.1
55.6

59.0

61.0（2016）Thermal efficiency of 
power generating end 
(maximum among 
design value)

59.0（2007）

Date of start of 
operations     Company Rated output 

(10 thousand kW)
Design 

thermal efficiency 
LHV (％)

2013 May Yoshinoura 2 Okinawa 25.1 LNG 56.7
Jul Joetsu 2-1 Chubu 59.5 LNG 56.9
Aug Himeji No.2

Himeji No.2
 1 Kansai

Himeji No.2  3 Kansai
 2 Kansai

Himeji No.2
Himeji No.2

 4 Kansai

Himeji No.2  6 Kansai
 5 Kansai

48.65 LNG 60
Nov 48.65 LNG 60

2014 Mar 48.65 LNG 60
Apr Tokyo3-1Chiba 50 LNG 58
May Joetsu Chubu2-2 59.5 LNG 56.9
May 7-1 TokyoKashima 42 City gas 57
Jun Chiba Tokyo3-2 50 LNG 58
Jun 7-3 TokyoKashima 42 City gas 57
Jun Kashima 7-2 Tokyo 42 City gas 57
Jul Chiba 3-3 Tokyo 50 LNG 58
Jul 48.65 LNG 60
Sep 48.65 LNG 60

2015 Mar 48.65 LNG 60
Jul Hachinohe  5 Tohoku 41.6 LNG 55

Dec Shin-Sendai Tohoku3-1 49 LNG 60
2016 Jan Kawasaki Tokyo2-2 71 LNG 61

Jul Shin-Sendai 3-2 Tohoku 49 LNG 60

Jun Shin-Oita Kyushu3-4 48 LNG Approx. 60

Aug 28.9 LNG 58

Jun Kawasaki Tokyo2-3 71 LNG 61

Sakaide Shikoku2

2013 Dec Hirono 6 Tokyo 60 45.2
Dec Hitachinaka Tokyo2 100 45.2
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    Company

Fuel, 
generation 

method

Date of start of 
operations

Rated output
 (10 thousand kW)

Design thermal 
efficiency LHV  (％)

• 

Low carbon products, services, etc. Initiative results

Implementation of home environmental 
accounting (Household Eco-Account Book)

Raising awareness of energy conservation and preventing global warming by entering 
electricity and gas use on a website and providing information on the amount of CO2 emitted

Supporting energy conservation activities by providing services that allow power consumption,
etc. to be seen and checked.

Raising awareness of energy conservation by holding classes, etc. on efficient energy
 use for elementary school students and young people

Introducing energy conservation information, such as efficient use of home appliances,
 etc., through websites, newsletters, radio, television commercials, exhibitions, etc.

Proposing optimization of energy use, etc. through energy conservation diagnostics, etc.
 in consultations with customers related to energy conservation.

Raising awareness of energy conservation by listing figures for the same period of the 
previous year on notices of electricity consumption

Implementation of environmental 
and energy education

Provision of energy conservation
information

Consulting on energy conservation 
for customers

Raising awareness of energy conservation
through notices of electricity consumption

Provision of services for visually 
rendering power use

Introduction of LNG Combined Cycle Power Generation

Initiatives for Energy Conservation and CO2  Reduction Activities (FEPC-related companies)

LNG Combined Cycle Electric Power Plants Started FY2013 or Later

Ultra-Super-Critical Thermal Power Generation Plants Started FY2013 or Later

　 　Thermal efficiency is at the power-generating end (lower heating value standard) 
　 　and a weighted average of the thermal efficiencies of coal, oil and gas.

　 　In other countries, lower heating value standard is commonly used, so Japan’s data 
　　 (higher heating value standard) has been converted to lower heating value standard. 
　   Lower heating value standard is around 5-10% higher than higher heating value standard.

　　Private power generation facilities, etc. are excluded from the scope of calculations.

　   Japan’s figures are fiscal year values.

　Source: International Comparison of Fossil Power Efficiency and CO2 Intensity (2016) (ECOFYS)

•

•

•

•Plant 
name

 Unit 
number

Plant 
name

 Unit 
number



 Promoting High-Efficiency Devices
 for Efficient Electricity Use

 Promotion of 
 International Efforts

 Initiatives for Utilization of
 Smart Meters

  Along with working to promote further use of hot water supply systems
 (ECOCUTE) with CO2 refrigerant heat pumps, which significantly reduce

 CO2 emissions compared to conventional water heaters, the industry is
 actively working to promote more widespread use of high-efficiency 
commercial air conditioners and other appliances that utilize heat pump
  technology.

   The industry carries out initiatives for energy conservation and CO2 reduction at the global 
level through feasibility studies and demonstration projects under the Joint Crediting 
Mechanism (JCM   ) and participation and cooperation in other overseas project activities.

  Smart meter systems allow measurements to be taken and meters to be switched 
on and off by incorporating a communications function into household electricity 
meters. They are expected to help further promote the energy conservation and 
CO2 reduction activities of customers because they will promote more sophisticated 
energy consulting activities based on data for power consumption that is measured 
every 30 minutes and by visually rendering energy usage.

They will also help the industry achieve the government’s goal of installing 
smart meters at all residences and factories as early as possible in the decade of 
2020, a goal established from the standpoint of controlling peak electricity use 
and increasing its efficiency on the customer side.

＊1 The Joint Crediting Mechanism is a mechanism for achieving Japan’s reduction target by quantitatively evaluating Japan’s contribution to 
　　 reducing and absorbing greenhouse gas emissions through promoting Japanese low carbon technologies and products in developing countries.

＊2 FS: Feasibility Study

JCM lists projects adopted in fiscal 2015; other projects include only projects conducted in fiscal 2015. 
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Cabo Verde: Basic study on renewable energy 
　　　　　　　 introduction and power grid stabilization
Photo provided by Kyushu Electric Power Co., Inc.

  Cabo Verde
  Basic study on renewable 
 energy introduction and 
 power grid stabilization

  Serbia
  Energy management
 system expansion 
 support project

  The Philippines
  Project to study utilization of JCM
 in overseas development of JCM-specific
 technologies 

  China
 International demonstration and promotion 
 projects for technologies and systems for 
 raising energy consumption efficiency

  India
Construction of supercritical coal-fired 
thermal power plant 

  Poland
Participation in wind power project

  Ukraine
Basic study on energy sector

JCM high-efficiency thermal power project（FS　）
  Thailand

Dhiffushi Solar Ice Project
  Maldives

Project to construct small-scale
 power grid model

  Kiribati

Smart Meter Installation Overview

Trends in ECOCUTE Units Shipped ECOCUTE Hot Water Supply System
 Diagram

3 or higher　 hot water supply 
energy obtained for 1 of electricity 

by using atmospheric heat

Hot water 
storage tank

Energy obtained
 for hot water 

supply 
3 or higher

Atmospheric 
heat 

2 or higher

Heat pump unit

Electricity

Bathtub

Shower

Kitchen

1

Depending on the device’  s energy consumption efficiency

TEPCO Energy Partner, Incorporated.

Low Voltage Division Schedule (FY)

Provider systems Automated meter-reading, etc.

Smart meter 
management server Smart meter

Transmission of 
measurements

Cell phone, Internet, etc.

New services, etc.

HEMS devices

Energy conservation consulting / Visual rendering (website) / Security service, etc.

Terminal for 
visual rendering 

Electric vehicles

Electric products

Storage 
batteries

Solar power system

＊1

＊

＊

＊

(Source: The Japan Refrigeration and
 Air Conditioning Industry Association)

•

＊2  ＊2  （FS　）

＊2  （FS　）

Maldives: Dhiffushi Solar Ice Project
40kW solar power generation system coupled 
with an ice making machine, which works as a 
supply-demand controller by utilizing excess 
solar energy to produce ice
(upper-right photo is an ice house)

Photo provided by The Kansai Electric Power Co., Inc.



 Promoting High-Efficiency Devices for Efficient Electricity Use  Thermal Technologies for Reduced Environmental Impact

  Technology Development Related to Nuclear Safety 
 and Long-Term Stable Power Supply

  In responding to global warming, the industry believes that it is necessary to conduct research and development on  
technologies from the dual perspective of supply and demand and from the perspective of environmental conservation from 
 a medium /long-term standpoint, and is actively engaged in R&D on innovative technologies with the government’s cooperation 
in order to realize a low carbon society.

Development of technologies that support nuclear power
In order for nuclear power to fulfill its role as an important 
base load power source, the industry is promoting 
development of safety design technology, plant operations   
technologies, nuclear fuel technologies, and plant design 
technologies in resolute pursuit of world-class safety levels.

Integrated Coal Gasification Combined Cycle (IGCC)
 The integrated coal gasification combined cycle (IGCC), an example of technology for increasing 
efficiency, is a method for generating electricity by gasifying coal and combining gas and steam   
turbines. Power generating efficiency is projected to be up to around 48–50%　, higher than 
conventional coal-fired thermal power (which is around 39–42%　). The industry will continue 
working to further raise efficiency. 

CO2 Capture and Storage Technology (CCS  )
 CCS is a technology for capturing carbon dioxide given off in the combustion of fossil fuels at electric 
power plants and other facilities before it is emitted into the atmosphere and storing it deep underground.
It is positioned in Japan and other countries as an innovative technology that is effective as a global 
warming countermeasure. However, there are many issues related to its actual implementation, so 
FEPC-related companies are promoting CCS technology development while actively cooperating in 
large-scale verification experiments led by the government in order to overcome the issues involved and 
clarify latent ones.

Development of technologies for practical 
implementation  of fast reactor cycle
A fast reactor cycle is significant from the standpoint of 
effective resource use, reduction of high-level radioactive 
waste and lowering the degree of hazard. Research and 
development on practical implementation has been carried 
out primarily by the government with the participation of the 
electric power industry and manufacturers. Recently, plant 
concepts are being considered that would strengthen 
measures for severe accidents in light of the accident at the 
Fukushima Daiichi Nuclear Power Station, and a future 
development strategy is scheduled to be formulated by a 
government working group beginning in 2017.

 Development of decommissioning technologies,
including for Fukushima Daiichi Nuclear Power Station
Development is being conducted by the industry as a whole 
on decommissioning technologies, drawing on expertise from 
domestic and overseas sources, to complete the process of 
decommissioning the reactors at Fukushima Daiichi Nuclear 
Power Station, with highest priority on safety, as quickly as 
possible. 

Development of technologies for rational processing 
of radioactive waste
  Studies and technology development are being conducted 
for safe and rational processing of radioactive waste products 
in accordance with their properties while taking into account 
consistency with international regulations and standards.

＊1

＊1

＊2
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Nuclear fuel cycle 
facilities
(Rokkasho-mura, 
Aomori Prefecture)
Photo provided by 

Japan Nuclear Fuel Limited
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Dry Cask Storage Facilities

Integrated Coal Gasification Combined Cycle Power Generation System

CO2 Underground Storage Overview

Dry Cask 

Outlet

Intake

Ceiling crane

Cask

Inspection platform

Pressure
sensor

Total
 length
 approx.
 5.7 m

Diameter 
approx. 2.4 m

Support 
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(with criticality
 prevention
 function)

Spent fuel

Primary
lid

Secondary
lid

Enlarged View 
of Sealed Area

Metal
seal

Secondary
lid

Primary lid

Cask body

Development of technologies for establishment of 
nuclear fuel cycle
Technology development is being conducted with Japan 
Nuclear Fuel Limited to promote the nuclear fuel cycle, which 
consists of uranium enrichment, spent fuel reprocessing, MOX 
(Mixed Oxide) fuel processing and other stages, from the 
standpoint of sustainable use of nuclear power.

In addition, to expand storage capacity for spent fuels, R&D
is being conducted centering on diversification of storage 
methods, which include dry metal cask storage.

Dry metal cask storage is a storage method in which spent fuels are put into sturdy dry metal 
casks with helium gas, an inert gas with good heat transfer properties. The method provides  
high levels of radiation containment and fuel cooling performance for a high level of safety.

＊

＊

＊1 Transmission end, lower heating value standard

＊2 CCS: Carbon dioxide Capture and Storage

Source: The Japan Atomic Power Company

Source: The Japan Atomic Power Company

Booster 
compressor

Microscopic
photo
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 Measures for Mass 
 Introduction of 
 Renewable Energy

 Initiatives Related to
 Growing and Protecting 
 Forest Sinks

  With a view to the construction of smart grids, a next-generation transmission and 
distribution system, the industry is promoting evaluation of the impact of mass 
introduction of solar power generation on the overall electric power system, verification 
of grid stabilization measures using storage batteries, and other initiatives with the 
government’s cooperation.

  Along with maintaining company-owned forests, water source cultivation forests,
and green spaces around electric power plants, the industry participates in local 
forest-planting and maintenance activities on an ongoing basis.

・Forest activities utilizing company-owned forests
・Sapling distribution to schools and tree-plantings
・Tree-planting and forest maintenance activities and participation as
   volunteers, leader training, forest-related classes for the youth generation
・Maintenance and management of company-owned forests for water source
   cultivation
・Effective use of forest thinnings and use in environmental reports, etc. 
     printed on paper to contribute to the restoration of local woodlands
・ Participation in activities for biodiversity preservation
・Coal-fired thermal power generation with woody biomass combustion using 
    unused domestic forest resources (forest timber offcuts, etc.) and waste 
   construction materials
・Effective utilization of driftwood (woody biomass fuel, construction/gardening
   materials, soil protection materials, fertilizers, etc.)

 Initiatives to reduce emissions of greenhouse gases
 other than CO2

 Other Initiatives

  The impact on global warming of the five greenhouse gases (SF6, HFC, PFC, N2O, CH4)
other than CO2 emitted by ELCS member companies is approximately 1/416 the impact
of CO2. For each of the gases, the industry is working to reduce emissions to the full 
extent possible by conducting a variety of measures based on voluntary action plans, 
etc. that emphasize limiting emissions and recycling. SF6 is electrically extremely stable,
safe to humans and stable, so it is used in gas circuit breakers and other devices. It is 
being handled with a focus on limiting emissions and recycling.

◎

When equipment is removed
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results
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Recovery activity for the coastal disaster 
prevention forest
Photo provided by Tohoku Electric Power Co., Inc.

Chuden Foresters ( leader training)
Photo provided by Chubu Electric Power Co., Inc.

Next-Generation Transmission and Distribution Grid (Japan-style Smart Grid Overview)
Examples of Forest Preservation, Tree-Planting, Utilization of 
Domestic Forest Products, Etc.

Centralized power sources Customers
（nuclear, thermal, hydro）

Distributed energy power sources 

Electricity 
and 

information
Electricity 

and 
information

（solar, wind, co-generation, etc.）

（major customers to general households）（electric power system）
Transmission and distribution network 

＊ 2015 shows ELCS figures; 2014 and prior show FEPC figures as reference.
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2020  target

Recycled volume

Main recycling applicationsWaste type

Coal ash
Combustion 
residue

Heavy petroleum ash

Sludge

Debris 
(construction waste materials)

Scrap metal

Scrap glass and scrap 
ceramics

Waste plastic

Gypsum (byproducts)

Clearance objects

Vanadium recovery, combustion improvers

Cement raw materials

Structural materials for new construction,
roadbed materials, recycled asphalt

Recycled electrical wire, metal products 
and materials

Tile and block materials, structural materials
 for new construction, roadbed materials

Plastic raw materials

Gypsum board raw materials, cement raw materials

Bench legs, radioactivity shields for nuclear facilities

Concrete admixture, cement raw materials,
fertilizer, construction materials 
(sand replacement, environment restoration materials)

Final disposal volume
Recycling rate

Achieve recycling 
rate of around 

95%

Target

20 21

Recycling Examples

Note 1) A portion of coal ash used at new plant construction sites and other industrial sites is counted as land reclamation material in recycled volume based on government interpretation.

Note 2) Figures less than 10,000 tons for generated volume, recycled volume and final disposal volume have been rounded off.

Power producers and suppliers  (PPS) are not included in “the electric power industry” or “the industry” on this or the following pages.

The waste-recycling rate in fiscal 2015 was 97%, and so the challenging 
target of 95% was achieved. Promoting recycling of coal ash in particular 
is a priority, and the industry will again work to achieve a recycling rate of 
around 95% in fiscal 2020. Target achievement will be confirmed every 
year and revisions to the target considered as necessary.

Waste-recycling rate target

Waste-Recycling Rate of Electric Power Industry
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 Recycling Measures for Waste, Etc.

In Japan today, efforts are being made to form a recycling-based
society with a low environmental impact by promoting the three 
R’s: Reduce, Reuse and Recycle. In fiscal 2013, the Fundamental 
Plan for Establishing a Sound Material-Cycle Society, the basis of 
waste recycling measures, was revised, and in addition to measures 
conducted to that point focused on waste volume, emphasis was 
also placed on qualitative factors like strengthening safety and 
security and promoting international initiatives.

The electric power industry also has been appropriately managing, 
processing and recycling waste and other materials on a voluntary 
basis for some time, and going forward it will continue to promote 
effective use of resources and contribute to the formation of a 
recycling-based society.



When fly ash is mixed in, concrete can 
be made that is superior in strength 
and water-tightness and does not crack, 
and so can be used in dam construction 
and other applications.

Waste plastic from electricity distribution 
facilities is used as a raw material in 
underbracing (plates installed to stabilize 
power poles), which are conventionally made
 from concrete.

Instrument 
casing installation

Waste plastic 
after removal

Waste plastic 
after removal

Insulation 
cover installation

Benches at nuclear power plant PR facilities
 (metal materials in bench legs)

Radioactive shields at nuclear facilities

22 23

Concrete admixture

When fly ash, etc. is mixed into cement, 
it reduces the amount of cement used 
and also makes it possible to produce 
concrete products with increased 
strength and other superior features. 
(Photo is of wave-dissipating blocks)

Cement raw material

Potassium silicate fertilizer with coal ash
as its primary raw material is developed 
and sold.

Fertilizer

Coal ash is granulated and sold as 
a sand replacement. It is also used in 
public works projects for sediment 
improvement, which involves purifying
sludge for rivers and tidal flats.

Gypsum (byproduct) extracted from 
flue gas desulfurization facilities of 
thermal power plants

This is reused in gypsum boards and 
as a cement raw material, among other
applications.              (Photo is of gypsum boards)

Replacement materials and
 　　environment restoration materials

Fly ash is a minute spherical particulate that collects in electrostatic precipitators.

 Recycling Examples

 Coal ash examples (fly ash) 
Waste plastic from power distribution facilities, etc. is reused as a plastic raw material.

Fiscal 2007 Awarded Encouragement Prize for Resources Recycling Technology/System
Fiscal 2009 Awarded Reduce, Reuse, Recycle Promotion Council President Award

 Waste plastic examples 

Decommissioning work is being conducted as of January 
31, 2017 on three of Japan’s 57 nuclear power plants. The 
majority of waste from decommissioning does not contain 
radioactive substances or its concentration is so low that 
the impact on people is negligible, and so it can be reused 
the same as ordinary waste. Separating this waste from 
radioactive waste and appropriately reusing it is extremely 
important from the standpoint of forming a recycling-based 
society.

In Japan, the Act on the Regulation of Nuclear Source 
Material, Nuclear Fuel Material and Reactors was revised 
in 2005, and a system was introduced (clearance system) 
by which waste materials with extremely low concentrations 
of radioactive substances may be regarded as not requiring 
handling as radioactive substances (“clearance objects”) 
and be handled in a way equivalent to regular valuables or 
waste. To fully establish this system in society, the electric 
power industry will actively make effective use of clearance 
objects.

 Recycling examples related to nuclear power

Sulfur oxide is reacted with lime to remove it from exhaust smoke and extracted as gypsum.

 Gypsum examples
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Net to keep out jellyfish

Curtain wall

Intake

Screen

Circulating water pump

Switchgear

Soundproofing wall

Transformer

Generator

Steam turbine

Condenser

Silencer

Feed water pump

Boiler

Gas mixing fan

Ammonia injector 

Air preheater

Forced draft fan

Ash treatment equipment Gypsum manufacturing 
facility

NOx continuous measurement facility 

SOx continuous measurement facility

Shin-Sendai Thermal Power Station

Greening 
Trees are planted around
electric power plants with
consideration given to
regional characteristics.

Deep-layer 
seawater
intake method
Low-temperature 
seawater is drawn in.

The industry works to reduce 
the occurrence of noise and 
vibration and to limit its spread.
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 Photo provided by Tohoku Electric Power Co., Inc.
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 Electric Power Plant Mechanism 
and Environmental 
Protection System Overview

The electric power industry is conducting various initiatives to provide 
stable energy supplies while working for harmony with the environment, 
society and people. When establishing an electric power plant or other 
facility, an environmental impact assessment is conducted and the 
effects of environmental conservation measures based on the 
assessment are confirmed. Japan’s environment standards and 
emissions regulations are extremely strict compared to other countries, 
but the electric power industry concludes voluntary agreements and 

memoranda of understanding, etc. with municipal bodies and 
maintains emissions levels that are under the government’s limits.

Regarding the various impacts of operating electric power plants, 
the industry works to conduct environmental conservation and 
social contribution activities, including measures that give 
consideration to ecosystems.

Noise and vibration
 measures

This high efficiency facility is 
installed to remove SOx from smoke
to reduce emissions.

Flue gas 
desulfurization facilityNOx generation is limited

by lowering the combustion
 temperature.

Low-NOx burner

This facility removes 
NOx from smoke to 
reduce emissions.

Flue gas 
denitrification
 facility

Systems are used in line with
 the characteristics of
 the surrounding ocean.

Surface layer discharge 
or underwater
discharge system

Smokestacks serve to
disperse gas emissions.

Stack

Quality fuels are used.
Fuel measures

Various types of wastewater
are processed.

Wastewater 
processing equipment

Monitoring is conducted 
continuously of SOx and NOx 
concentrations to prevent 
environmental impact.

Exhaust gas monitor

This high efficiency 
facility is installed to 
remove particulate 
matter from smoke 
to reduce emissions.

Electrostatic 
precipitator



NOx generation is limited by improving 
combustion methods and removed using  
flue gas denitrification facilities.

SOx can be removed by installing flue 
gas desulfurization facilities through the 
wet limestone-gypsum method. In recent 
years in Japan, high-efficiency flue gas 
desulfurization facilities have been 
installed that can remove 90% or more 
of the SOx.

A majority of electric power plants in 
Japan have installed high-performance 
electrostatic precipitators with 
particulate collection rates of 80% or 
more for oil-  and fuel oil-fired thermal 
power and 99% or more for coal-fired 
thermal power.
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Ammonia is added to gas emissions containing
NOx and passed through a catalyst layer, and 
by the workings of the catalyst, the NOx is
broken down into nitrogen and water.

Limestone is powdered and mixed with water 
to create a fluid that is sprayed like a mist on 
the gas emissions, which causes the SOx in 
the gas emissions to react and become calcium 
sulfite. This is reacted with oxygen and is
extracted as gypsum.

Electrostatic precipitators have two electrodes
though which a high voltage current is passed
to attract and remove particulate.
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Coral monitoring study 
(Yoshinoura Thermal Power Plant)
Photo provided by  The Okinawa Electric Power Co., Inc.

In order to reduce emissions of SOx, NOx and particulate matter from thermal power plants, the industry works to use oil, fuel oil 
and coal that contains lower levels of sulfur or ash content and natural gas (LNG), a quality fuel that does not give off SOx or 
particulate matter.

Japan’s electric power industry began applying environmental protection systems to thermal power plants from an early date. 
In particular, Japan’s technologies for SOx, NOx and particulate, the causes of photochemical smog and acid rain, have been 
highly esteemed globally. Japan’s system for SOx and NOx emissions per 1 kWh of power generated are quite advanced even 
compared to the other six developed countries.

＊Electric power plants generate electricity by rotating turbines with high-temperature, 
    high-pressure steam. The steam that rotates the turbines is then cooled with a device called 
    a condenser to become water again, which is then resent to the boiler.

 Atmosphere 
Protection

    Fuel measures
Intake of cooling water often uses the deep-layer seawater intake method in which low-temperature seawater is taken in to 
minimize the temperature difference between the discharged water and the seawater near the outlet. Also, when warm water 
is discharged, it is usually discharged into the surface layer and the temperature rapidly declines as it mixes in the tidal flow
or currents and as heat is released into the atmosphere, but depending on ocean conditions, an underwater discharge system
is sometimes used to quickly lower the water temperature by mixing it in with the surrounding seawater.

    Measures for Cooling Water Intake and Warm Water Discharge

Monitoring is conducted on the impact of warm discharged water on the ocean environment over a period of time. Based on 
 the results of studies thus far, no changes that are particularly noteworthy have been found in the presence and appearance 
of marine life. Also, the Marine Ecology Research Institute (incorporated foundation jointly managed by the Ministry of 
Agriculture, Forestry and Fisheries, Ministry of the Environment, and Ministry of Economy, Trade and Industry), a third-party 
organization that specializes in surveys and research on the impact of warm discharged water, performs field studies and 
demonstrating testing at electric power plants throughout Japan. This research also has demonstrated that the impact of warm 
discharged water is minimal.

    Impact of Warm Discharged Water on Ocean Environment

    Facilities Measures

    Comparison of SOx and NOx Emissions per Unit of Power Generated at 
 Thermal Power Plants of Major Countries (2014)

    Summary of Air Pollution Measures

    SOx, NOx Emissions per Unit of Power Generated of Major Countries

    Fuel measures, facilities measures and other measures are promoted in
 appropriate combinations to reduce emissions of sulfur oxide (SOx), 
 nitrogen oxide (NOx) and particulate matter, the causes of photochemical 
 smog and acid rain.

 Conservation of
 Water Quality

    At thermal and nuclear power plants, measures are taken to minimize 
 the impact on ocean waters when drawing cooling water needed for 
 condensers and discharging warm water after use. Wastewater from 
 electric power plant operations and regular wastewater are properly 
 treated with wastewater processing equipment and measuring 
 instruments are used to constantly monitor water quality.

（to stack）

Source Overseas data: OECD Stat Extracts, IEA Energy Balances 2016, Japanese data: Study by The Federation of Electric Power Companies of Japan

＊

Cooling Water System at Thermal Power Plants Schematic Diagram of Spreading of Warm Discharged Water

＊10  Electric Power Companies and Electric Power Development Co., Ltd.



1.Procedures for Impact Statement
At the stage of proposing the project plan, 
environmental conservation related items are 
considered and the “Planning Stage Environmental 
Impact Statement” (Planning Stage Statement) is 
created. Efforts are made to solicit the opinions of 
local residents and municipal bodies. (Optional for 
Class 2 projects)

3.Procedures for Scoping Statement 
   (scoping)
The company creates the “Environmental Impact 
Scoping Statement” (Scoping Statement) with 
items for assessment and the methods to be used. 
Opinions are collected from local residents and 
municipal bodies, and after review by the 
government, the assessment items and methods 
are determined.

2. Determination of Class 2 project 
   (screening)
For Class 2 projects, the government screens the 
project to determine whether an assessment is to 
be conducted.

 4. Assessment
The company conducts surveys, projections and 
assessments in accordance with the methods 
determined in scoping and considers environmental 
conservation measures.

7. Approval of construction plan
The government checks the construction plan for 
consistency with the EIS.

 5.Procedures for Draft EIS
The company creates the Draft Environmental 
Impact Statement (Draft EIS) with the results of the 
assessment, solicits opinions from residents and 
municipal bodies and receives a government review.

6.Procedures for EI S
The company closely considers the results of the 
government’s review and opinions of residents and 
others, revises the Draft EIS and creates the 
Environmental Impact Statement (EIS). The EIS is 
submitted to municipal bodies and after a final 
confirmation by the government, it is reported to residents.

Assessment 
not necessary

Review and 
finalization

 notice 
(change order)

Review and 
approval

(change order)

Report to
 Ministry of the 
  Environments 

Class 2 project

Class 1 project

 Compile resident opinions

Conduct surveys, projections, assessment 
on environmental impact

Opinions of relevant city mayors

Hydro Thermal Geothermal Nuclear Wind Maintain natural constituents 
of environment in good condition

Protect biodiversity and 
systematically protect natural
 environment

Air environment (air quality, noise, vibration), water 
environment (water quality, sediment quality, flow 
direction/velocity), topography and geological features

Animals, plants, ecosystems

Enable rich interactions
between people and nature

Scenery, places for interactions between people and
 nature

Impact on the environment

Government 
(Ministry of Economy, Trade and Industry) Company

Ministry of the 
Environment 

opinion

Ministry of the
Environment 

opinion

Opinion

Screening

Create Impact Statement

Opinions of residents

Opinion of governor

Opinion of governor

Opinion of governor

Opinion of residents

Opinion of residents

Public notice, inspection 

Residents, local municipal body

Waste, greenhouse gases, etc.

7.5 to10
thousand
kW

7.5 to10
thousand
kW

112.5 to150
thousand
kW

22.5 to 30 
thousand
kW

10 thousand
kW or more

10 thousand
kW or moreAll outputs150 thousand  

kW or more
30 thousand   
kW or more

Class 1
project
 (max. output)

Class 2
project
 (max. output)
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Oze National Park Protection Project / Daylily
Photo provided by  Tokyo Electric Power Company Holdings, Inc.

Forest preservation activities
Photo provided  by Hokuriku Electric Power Co., Inc.

Projects Subject to Environmental Impact Assessments 
(Electric Power Plant Related)

 Environmental Impact Assessment Procedures ( for Electric Power Plants)

Environment Factors Covered by Assessments 
(Example of Thermal Power Plant)

＊Under the PRTR (Pollutant Release and Transfer Register ) system, companies track the amount of chemical substances 
    potentially harmful to people’s health and ecosystems that are released into the environment and the amount included in 
    waste that is transferred outside company premises and submit notification of these amounts to the government, and 
    the government compiles release and transfer amounts based on notification data and statistics and discloses them.

At electric power plants, greening is conducted in a way that gives 
consideration to local ecosystems and a portion of the grounds are left open
to the public to allow people to experience nature. Also, in cooperation with
related local organizations and local residents, the industry works to protect 
biodiversity through protection of rare species, forest preservation and other 
activities.

 Environmental
Impact 
Assessment

    When electric power plants are established, environmental impact 
 assessments are conducted on applicable factors. Regarding their content, 
 the opinions of local residents and municipal bodies is solicited and 
 procedures are conducted upon screening by the government. The effects 
 of environmental conservation measures based on environmental impact 
 assessments are also confirmed.

 Biodiversity
Protection 
Initiatives

    The electric power industry has long worked to minimize its impact on 
 biodiversity and utilize the blessings of nature in a sustainable way. 
 To clarify this basic commitment, the industry formulated the Biodiversity
 Action Guidelines by the Japanese Electric Utility Industry and published 
 the guidelines in April 2010. Based on them, the industry is conducting
 various initiatives with the aim of sustainable business activities.

The electric power industry began conducting voluntary PRTR surveys in 1997,
prior to the Act on Confirmation, etc. of Release Amounts of Specific Chemical 
Substances in the Environment and Promotion of Improvements to the 
Management Thereof (Chemicals Management Act), and has worked to grasp 
and track amounts of chemical substances released and transferred from 
electric power plants and other facilities. The PRTR system＊ based on the 
Chemicals Management Act began in April 2002, and electric power industry 
companies provide notification of release and transfer amounts.

 Appropriate 
Management of
Chemical 
Substances

Chemical substances handled at electric power plants and other 
facilities are appropriately managed under related laws and regulations
and initiatives are conducted to limit discharge. 

Public notice, inspection

Compile resident opinions

Create EIS

Finalize EIS

Begin construction

Public notice, inspection

Approval application and notification for
 construction plan

Opinions of governor,
 relevant city mayors

Create Draft EIS

Opinions of relevant city mayors

Opinion of governor

Opinions of relevant city mayors

Assessment 
necessary

Review and
 recommendations

Review and
recommendations

Create Scoping Statement 

Public notice, inspection 


