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The Japanese steel industry’s initiatives to fight global warming ~ Commitment to a Low Carbon Society ~
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As one way to fight global warming, the Japanese steel industry is going
ahead with the “Commitment to a Low Carbon Society” as a new voluntary
initiative that started in fiscal 2013. There are four central components:
eco-process, eco-product, eco-solution and the development of innovative
technologies. One goal is to further improve the steel industry’s energy
efficiency, which is the highest in the world. This initiative also aims to
increase the use of outstanding products and energy-conservation technolo-
gies worldwide. Japan will function as a manufacturing and development
base by using cooperation among manufacturers in Japan.

1. Eco-Process
The target is to reduce CO: emissions from iron and steel production
processes by 5 million tons™ below the BAU™ level in 2020.

2. Eco-Product
There is a potential reduction in CO2 emissions of about 34 million tons in
fiscal 2020 by supplying high-performance steel that lowers CO:
emissions when products made of this steel are used.

3. Eco-Solution
There is a potential reduction in CO2 emissions of about 70 million tons in
fiscal 2020 by sharing Japan’s advanced energy-conserving technologies
and equipment with other countries and increasing their use.

4. Development of a revolutionary ironmaking process (COURSES0)
The goal is to achieve a reduction of about 30% in CO2 emissions from
ironmaking processes by around 2030 by developing a revolutionary
production method.

In November 2014, the JISF established the “Commitment to a Low
Carbon Society-Phase I1”, which uses the four elements listed above and has
a target year of 2030.

*1 Business as usual emissions
This is the expected level of CO2 emissions for production volumes while using only ordinary
measures to conserve energy and lower COz emissions. The steel industry’ s “Commitment
to a Low Carbon Society” uses fiscal 2005 technologies and equipment as its standard.

*2 CO2 emission reduction of 5 million tons
Under the reduction target of 5 million tons, JISF prioritizes 3 million tons of reduction
arising from energy conservation and other voluntary actions by steelmakers. For waste
plastics and other recycled materials, the emission reduction includes only a decrease
resulting from the increase in the volume of these materials collected vs. the FY2005 level.

Since the two oil crisis of the 1970s, the Japanese steel industry has made
large investments for making production processes more efficient, recover-
ing exhaust heat and by-product gases, reusing of waste plastics and other
measures.

Fiscal 2015 progress regarding the Commitment to a Low Carbon Society
was negatively affected aging refractory bricks in coke ovens and other
factors that raised energy use. However, voluntary actions to conserve energy
resulted in CO:2 emissions that were below the BAU level. The Japanese steel
industry will continue to work on making steelmaking processes more
energy efficient in order to reach the fiscal 2020 targets.
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“Process innovations” Continuous casting, continuous annealing, etc.
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“Process improvements” Hot charge rolling, automated combustion control, etc.
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“Recovery and efficient use of byproduct gases”
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“Exhaust heat recovery” TRT, (CDQ), etc.

Amﬁmal intelligence, supply chain network, etc.
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Gas holder, High-efficiency gas turbine combined cycle generation, etc.

Regenerative burners, etc.
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Blast furnace coal powder input, coal moisture control, etc. SCOPE-21
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Constant improvements
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Hydrogen amplification, CO, recovery
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Recovery of mid/low-temp. exhaust heat
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“Use of waste materials” Waste plastics and tires, biomass
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Gasification, etc.
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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.
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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
indispensable for achieving a low-carbon society.

According to an estimate by the Institute of Energy Economics, Japan, in
fiscal 2015, the use of finished products that incorporate any of the major
five categories of high-grade steel” for which numerical data are available
reduced CO: emissions by 9.85 million tons for steel used in Japan and 17.66
million tons for steel exported from Japan, a total of 27.51 million tons.

In addition, at the end of 2020, the reduction in CO: emissions will be an
estimated 10.66 million tons for steel used in Japan and 23.82 million tons
for steel exported from Japan, a total of 34.48 million tons™.

The Japanese steel industry is working toward significantly cutting CO:
emissions by supplying steel to users in Japan and other countries while
continuing to develop new types of high-grade steel.

O SHEBETMIC K DERERIETOHEBEIRERE CO0= emission reduction associated with use of high-grade steel made in Japan
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CO2z Emission Reductions FY2015
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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 2015, 3.696 million tons were used in Japan and 3.544 million tons were exported for a total of 7.240 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 CO2 emission reduction estimates for FY2020 assume that emissions will increase in proportion to crude steel output between FY2015 and FY2020 and that demand will increase for the five categories of

high-grade steel. (Based on JISF estimate that Japan's crude steel output will be about 120 million tons in FY2020.)
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CO= Emission Reductions from Japanese Facilities
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In addition to its CO2 emission reduction initiatives in Japan, the Japanese
steel industry is contributing in many ways to cutting CO: emission
worldwide. Activities use environmental and energy conservation coopera-
tion programs with countries where steel production is increasing rapidly.

The Japanese steel industry shares information about energy conservation
and offers policy recommendations to other countries on various occasions.
“The Japan-China Steel Industry Environmental Protection and Energy
Conservation Technology Conference” and “The Public and Private Collab-
orative Meeting between Indian and Japanese Iron and Steel Industry” are
frameworks for bilateral cooperation. Multinational cooperation includes the
“ASEAN-Japan Steel Initiative”. In addition, an information sharing
program with Mexico started in 2016.

In recent years, the Japanese steel industry has performed steel plant
diagnosis on energy saving in India and the ASEAN region. These surveys
use 1SO14404, an international standard for calculating CO2 emissions and
intensity for the steel industry. Japan played a central role in creating this
standard. In addition, the industry has offered proposals for the use of
technologies by using Technology Customized Lists (India and ASEAN
versions), which contain energy-conservation technologies best suited for a
particular country or region.

By facilitating the transfer of effective energy-conservation technologies,
the Japanese steel industry contributes to address climate change on a global
level. Japan’s contribution to the global CO: emission reductions is about 55
million tons per year from the transfer of advanced Japanese energy conser-
vation technologies and equipment. Furthermore, Japan’s contribution to
CO:2 emission reductions in 2020 is estimated to be 70 million tons 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, accord-
ing to the International Energy Agency (IEA), potential annual CO:z emission
reductions if energy conservation technologies are used worldwide are 400
million tons, which is equivalent to 30% of Japan’s total CO:2 emissions.

The Japanese steel industry will continue to play a role in lowering global
CO2 emissions by transferring its outstanding technologies and equipment to
other countries.
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Potential for Reducing Energy Consumption assuming that Energy Saving Technology is
Transferred and Used Widely (As of 2011)
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Dedicated to helping create a society where all resources are recycled
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Final Disposal Volume of Industrial Waste
(BAr:AR) [ten thousand tons]

250 —
228
200
150 |
100 |-
81
TE@I
47 arge
50 - 43 40
oL ! ! ! ! ! ! ! ! J
90 00 10 1 12 13 14 15 2015F%
HFf:AA$%8EEEE Source: The Japan Iron and Steel Federation FY2015
@ AF—|UEVUY A UIVERDHTRE
Steel Can Recycling Rate
(%)
95 —
929 929
%0 88.7
89.4
8 ZF—IVEV YA IVEROELE
5 2013FEFT 85%L1E
201 4FE LI 190% L £
Target
Up to 2013: over 85%
After 2014: over 90%
80
I N R N N N NN NN NN AN NN SO (R M M |

96 00 01 02 03 04 05 06 07 08 09 10 11

X F—IVED Y175 Source: Japan Steel Can Recycling Association

12 13 14 055§
FY20t5

Steel is a material that can be easily recycled. Steel automobile and home appliance parts,
steel cans, and other products containing steel can be recycled for making other steel
products. Reusing steel makes a big contribution to lowering CO: emissions and reducing
the environmental impact of many activities. In addition, steelmakers supply steel
by-products (slag, dust and sludge) for reuse as resources and reuse waste plastics, scrap
tires and other materials. These measures facilitate the effective use of resources and cut
the amount of industrial waste sent to landfills. In many ways, the Japanese steel industry
is playing a role in creating a society that places priority on recycling resources.

In the Voluntary Action Plan on the Environment [Section on the Establishment of a Sound
Material-Cycle Society] of the Japan Business Federation (Keidanren), the primary goal of
Japanese steel industry is reducing the volume of industrial waste materials sent to landfills
in FY2015 to about 400,000 tons. Another goal is raising the steel can recycling ratio to at
least 90%. Due to numerous initiatives, the resource reuse ratio for by-products is between
98% and 99% and waste sent to landfills in fiscal 2015 was 330,000 tons, well below the
target. Furthermore, the steel can recycling ratio was 92.9% and this ratio has been above
90% for five years in a row. The Japanese steel industry has established the additional target
of reducing waste sent to landfills to as much as possible below 350,000 tons by fiscal 2020
and many activities are under way to accomplish this goal.

However, the volume of waste plastics and scrap tires used by the steel industry is less
than 50% of the 1 million ton target. 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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Amount of Iron and Steel Slag Used, by Category (FY2015)
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