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Japanese steel industry’s initiatives to combat global warming
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The Japanese steel industry is dedicated to using Eco-Process, Eco-Product
and Eco-Solution to make further gains in its energy efficiency, which is already
the world’s highest. The industry is using Japan as a production and R&D base
to increase the use of outstanding products and energy-saving technologies
worldwide while maintaining close industrial ties with manufacturers in Japan.

The goal is to take numerous actions to combat global warming while
contributing to economic growth and job creation in Japan. Collectively, these
initiatives have reduced annual CO, emissions by approximately 89 million
tons. This reduction is equivalent to about 8% of Japan's total CO, emissions
and about 45% of the steel industry's emissions in fiscal 1990.

Furthermore, by continuing to utilize the Eco-Process, Eco-Product and
Eco-Solution, the Japanese steel industry aims to achieve more emission
reductions by 2020. From a medium to long-term perspective, steel makers in
Japan plan to make steady reductions in CO, emissions by using a revolutionary
ironmaking process called COURSES0 and developing other innovative
technologies (see page 17 for more information).

3 Eco Process have cut steel industry CO2 emissions
by 9% compared with the fiscal 1990 level. The
Eco Product reduction is the sum of the
contributions for the five categories of steel where
quantitative data are gathered for steel used in
Japan and exported steel.

(90FELLA9%)

For first commitment period of Kyoto Protocol

Ia370490k
Eco Product
SHAEIM (C K DERERFE T ORISR
#12,40075t-CO=/FEDH|E
HEBMITIBEL TL\25R18 (80375t) DR

Contribution from use of high-grade steel in finished products
Reduction of about 24 million tons of CO= per year

#Benefit for the five categories of steel (8.03 million tons)
where guantitative data are gathered
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Eco Process, Eco Product and Eco Solution contributed

Reduction of about 18 million tons of CO- per year
(Target is @ 9% reduction vs. fiscal 1990)
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Global contribution from the use of energy-conservation
technologies and equipment
Reduction of about 47 million tons of CO= per year

to annual CO= emission reduction of about 89 million tons

Equivalent to about 8% of Japan' s total emissions (fiscal 1990)
Equivalent to about 45% of Japanese steel industry’ s emissions (fiscal 1990)
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Since the two oil shocks of the 1970s, the Japanese steel industry has made
large investments for making production processes more efficient, recovering
exhaust heat and by-product gases, reusing of waste plastics and other measures.

The Japanese steel industry has established a voluntary action plan for
environmental protection. The plan includes the ambitious goal of achieving a
10% reduction on energy used in production processes (about 9% cut in CO,
emissions) compared with the fiscal 1990 level based on average annual
emissions between fiscal 2008 and 2012.

Under the voluntary action plan, large heat recovery systems have been
installed at all steel mills and there has been progress with small-scale
energy-conservation measures, improving operations and in other areas. As a
result, average annual energy consumption between fiscal 2008 and 2012
reached the target by falling 10.7% below the fiscal 1990 level. In addition, CO,
emissions were 10.5% below the fiscal 1990 level.

The goal for 2020 is to achieve a reduction of 5 million tons of CO, from
estimated CO, emissions for each production level by utilizing state-of-the-art
technologies to the greatest possible extent. The Japanese steel industry is
determined to continue improving the efficiency of its steel production
processes, which are already the most efficient in the world.

Continuous processes/Streamlined processes (CC, CAPL, etc.) _ Higher energy use (value-added products, environmeﬂtal protection, etc.) o B
> FooTTToTTTes 5=t
2g I
> ZRREEEEEEED B
Bl A 2 AR E— B h FERE R LESRILA (PCIL Ak RIE) 83 M
More byproduct gas recovery —No more petroleum Higher ratio of non or slightly caking coal (PCI, coal moisture corltrol) 35 2
> e el © O
EEU 1L (TS BEaA V) @.Qg
ﬁF?ﬂlﬁlHE&mﬁt®|§lWIZ}l«#— Resource recycling (plastic, tires and other waste materials) ) x
Power generation from AT
recovered heat, etc.
\ \ P — T ——FETIHE
Reuse of waste
_____________ plastics, etc.  |s/oziy%
Gross
THLE—NE ﬁg{l\;ﬁﬁ consumption
consu[rznr:)?[ox consumption
'73%E '80F '90F ‘005 10~"20%F

The Steel Industry of Japan 2014

® Ix)U¥—;HESE Total Energy Consumption g= @ CO:=HFHE CO: Emissions iz
(PJ) (Target) (BFb>-CO2) [million tons of CO2] (Target)
v37 V84 V72 V52 V24 VI15Vi72 V67 V93 V87 Vi07 V10 (%) V44 V85 V68 V52 VI7 VI22 VI75 V72 VB4 V74 V05 V9 (%)
2,500 5733 T 210 T
' 2006
2348 2319 200 197.1
o 2275 1 = R
2250 24 % T 001 2207 h 90 1gap 1870 1852 1838 1858 96
2158 2178 ! 180 + 1762 1795
2019 170 1655
2,000 -
160 |
150 |
1‘750 1 1 1 1 1 1 1 1 1 1 1 1 J 140 1 1 1 1 1 1 1 1 1 1 1 1 J

12 0812 1990 1995 2000 05 06 07 08 09 10 11 12 0812

HFT BASASRE E
Source: The Japan Iron and Steel Federation

1990 1995 2000 05 06 07 08 09

HET AA Sk SR

¥PJIENRET 21—V (10"°Y2—)) . 1120.23889cal. 1 PJI3 B ##I2.58 T KL,

Source: The Japan Iron and Steel Federation

*PJ is a petajoule (10" joules). One joule is 0.23889 calories. 1PJ is equivalent to about 25,860 kiloliters of crude oil.

® T304k Eco Product

FIA S0 13 A T X DML AT R 7z i B RE A % Bt S Lyl
PELCRIZEL. BN~ OBERZ B T AL A TR BEL TSNS
BREICBWTCOHIIC KRECH L T 5,

HARZANVF = FEH eI ORI e ERILBL TW AR E
1975 A 3% LIS BR 2 L 72 [El N AL o il B RS T COH IR 13, 2012
A BE T 1T 2 38\ C [ A BT S A T942 75 t-C O, iR 4 C 1,420
t-CO2. A512,36277t-COATEL T 5, %2

EHIZ, 20204F Wi TS 31 ACOEI IRl el EINT1,127 5 t-COe, Bt
T2,326)7t-COa. A ET#93453 5 b -COALFE 3% 31272 6B DEHEE SIS H
REHH T SIS E BRI OB 727 B 5 2 D %55 EINAL
NDOFEM ORI L DI 2 COHIBIZHDHL A TOLRIETH 5,

10 11

The Japanese steel industry is making a big contribution to reducing CO,
emissions associated with the use of finished products. This is accomplished
by working with manufacturers to develop the high-grade steel that is vital to
achieving a low-carbon society.

According to an estimation by the Institute of Energy Economics, Japan, in
fiscal 2012, the use of finished products that incorporate any of the major five
categories of high-grade steel*1 for which numerical data are available
reduced CO, emissions by 9.42 million tons for steel used in Japan and 14.20
million tons for steel exported from Japan, a total of 23.62 million tons.

In addition, at the end of 2020, the reduction in CO, emissions will be an
estimated 11.27 million tons for steel used in Japan and 23.26 million tons for
steel exported from Japan, a total of 34.53 million tons*3.

The Japanese steel industry is committed to significantly cutting CO,
emissions by supplying steel to users in Japan and other countries while
continuing to develop new types of high-performance steel.

© SHEEIMIC K BDERERETOHEHEFKZERE Contribution from the use of finished products incorporating high-grade steel made in Japan
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*1 The five categories are automotive sheets, oriented electrical sheets, heavy plates for shipbuilding, boiler tubes and stainless steel sheets. In fiscal 2012, 3.803 million tons were used in Japan and 4.222 million tons were exported for a total of 8.025 million tons.

*2 Assessments in Japan started in FY1990 and for exports assessments started in FY2003 for automobiles and shipbuilding, in FY1998 for boiler tubes and in FY1996 for electrical sheets.

*3 The CO. emission reduction estimates for FY2020 assume that emissions will increase in proportion to crude steel output between FY2012 and FY2020 and that demand will increase for the five categories of
high-grade steel. (The macro framework of the Ministry of Economy, Trade and Industry Committee on Basic Issues estimates that Japan's crude steel output will be about 120 million tons in 2020.)
The estimate for power generation boilers in Japan is based on the coal-fired power generation plan up to 2020 of the Committee on Basic Issues.
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CO: Emission Reductions from Japanese Facilities
Used in Other Countries (2012)
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Potential for Reducing Energy Consumption assuming that Energy Saving Technology is
Transferred and Used Widely (As of 2009)

HlliE PT#EE Potential CO2 emission reduction

The Japanese steel industry shares with other countries its state-of-the-art
energy-conservation technologies and promotes their widespread use through the
Japan-China Steel Industry Environmental Protection and Energy Conservation
Technology Conference*1, Asia Pacific Partnership (APP)*2, the Global Superior
Energy Performance Partnership (GSEP) *3, World Steel Association (worldsteel)*4
and other forums. These activities have been producing significant results. Transfers
to other countries of Japanese advanced energy conservation technologies and the use
of these technologies have reduced annual CO, emissions by a total of 47 million
tons.

In 2020, Japan's contribution to CO, emission reductions is estimated to be about 70
million tons. This estimate is based on the worldwide emission reduction potential of
major energy conservation technologies, the current market share and production
capacity of Japanese companies using these technologies, and other factors.
Furthermore, according to the International Energy Agency (IEA), potential annual
CO, emission reductions if energy conservation technologies (including more
efficient blast furnaces) are used worldwide are about 400 million tons, which is
about 30% of Japan's total CO, emissions.

To transfer and increase the use of its state-of-art-energy conservation technologies
through the public-private-partnership and other activities such as the Public and
Private Collaborative Meeting between Indian and Japanese Iron and Steel Industry*5
and the Bilateral Offset Mechanism*6 is the mission of the Japanese steel industry.

*1 Japan-China Steel Industry Environmental Protection and Energy Conservation Technology Conference
This conference has been held every year since the first conference that took place in July 2005 in Beijing for the purpose of
exchanging information about technologies. This event plays a central role in intemational cooperation within the steel
industry.

*2 Asia Pacific Partnership Steel Task Force
The Asia Pacific Partnership was formed in April 2006, bringing together public and private-sector activities in seven countries
(Japan, Australia, China, India, Korea, United States, and Canada (since 2007)) for the purpose of combating global warming.
The steel task force, which Japan chairs, was one of eight task forces of this partnership. In April 2011, the decision was
made to terminate the Asian Pacific Partnership.

*3 GSEP (Global Superior Energy Performance Partnership) Steel Working
The GSEP Steel Working was formed as the successor to the APP Steel Task Force. The GSEP Steel Working carries on the
technology-based bottom-up concept as a private-public partnership focusing more on energy efficiency and environment and
expanding activities and participation. The GSEP Steel Working will contribute to the development of a visible long-term clean
energy strategy.

*4 International cooperation using World Steel Association (worldsteel)
The decision to use the global sectoral approach was made in October 2007. Work is now proceeding on determining unified
global evaluation methods and on collecting and reporting CO2 emissions data for the world's major steel mills. This
calculation method has been standardized as 1SO 14404 under Japan's initiative and the standard was officially established on
March 15, 2013.

*5 Public and Private Collaborative Meeting between Indian and Japanese Iron and Steel Industry
This meeting is held by the Japanese Ministry of Economy, Trade and Industry, the JISF and the Indian Ministry of External
Affairs and Ministry of Environment and Forests. Participants discuss energy conservation, technology transfers and other
subjects. The February 2014 meeting prepared the second version of a list of customized technologies that are suitable for the
steel industry of India. Participants also heard a report concerning a steel mill diagnosis survey that used energy management
methodology incorporating 1S014404.

*6 Bilateral Offset Mechanism (JBM/BOCM)
This mechanism promotes technical transfers of the energy conservation technologies which lead to consequential CO2
emission reduction, evaluates and approves this emission reduction flexibly as a contribution of Japan and partner countries
based on bilateral agreements.
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Note: Bar graph (left axis): Potential for reducing energy consumption assuming that the most efficient energy
conservation technology currently in the commercialization stage is applied.
Bar graph (right axis, circle mark): Potential for reducing energy consumption/per ton (of crude steel produced)
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Dedicated to helping create a society where all resources are recycled
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The Japanese steel industry helps reduce the amount of industrial waste sent
to landfills and contributes in many other ways to the creation of a society
that places priority on recycling resources. There are many recycling
programs for the effective use of materials as resources. One example is the
recycling of products by using steel scrap to fabricate new steel products. In
addition, steelmakers supply steel by-products (slag, dust and sludge) for
reuse as resources and reuse waste plastics, scrap tires and other materials.

In its voluntary action program (for creating a society that recycles
resources) the Japanese steel industry established the goals of reducing the
volume of industrial waste materials sent to landfills to about 400,000 tons
and raising the steel can recycling ratio to at least 85% by fiscal 2015.
Ongoing measures to achieve these goals are producing consistent
improvements. The resource reuse ratio for by-products is between 98% and
99%, waste sent to landfills in fiscal 2012 was 310,000 tons, 90,000 tons
below the target, and the steel can recycling ratio increased to a record-high
90.8%.

However, the volume of waste plastics and scrap tires used by the steel
industry is only about 40% of the 1 million ton target for fiscal 2020. The
shortfall is caused by external factors such as an inadequate collection system
for waste materials and auctions that prioritize the recycling of materials
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