Energy and the Environment

The Steel Industry of Japan 2009
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Taking actions to fight global warming based on the voluntary action program
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In December 1996, the Japanese steel industry announced the Voluntary
Action Program for Environmental Protection by Steelmakers. Since then,
the industry has been combating global warming primarily through the
following three measures.

1. Energy conservation in iron and steelmaking processes

+ Assuming that Japan's annual crude steel output will be about 100
million tons, the goal is to reduce energy consumption in all iron and
steelmaking processes in fiscal 2010 by 10% compared with the 1990
level.

« However, the steel industry will do its best to reach this target even if
crude steel exceeds 100 million tons by using the Kyoto Mechanism and
other measures.

+ The 10% reduction target is to be achieved based on average energy
consumption for the five-year period from fiscal 2008 to 2012.

2. Contributions to energy conservation outside the steel industry
1) Effective use of one million tons of waste plastics and other waste
materials, assuming that an adequate collection system can be
established.
2) Contributions to conserving energy through supplying high-performance
steel products and by-products.
3) Contributions to conserving energy through international technical
cooperation.
4) Utilization of unused energy at steel mills in nearby communities.
5) Re-inforcement of approach to the private sector, business processes and
transportation
3. Developing innovative technologies
+ Technology to separate CO2 gas from coke oven gas for recovery
« Iron ore reduction technology using coke oven gas reformed hydrogen

Japan's crude steel production in fiscal 2007 was 122 million tons.
Although this was 8.8% more than in fiscal 1990, energy consumption was
down 2.7% from fiscal 1990 at 2,458PJ because of the extensive use of
energy conservation measures.

Furthermore, CO2 emissions related to energy use totaled 201.72 million
tons in fiscal 2007, 1.8% less than in fiscal 1990.
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Note: PJ stands for petajoule (105 joules). 1cal is equivalent to 4.18605 joules. 1PJ is equivalent to approximately 25,800 kI of crude oil.
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The recovery and reuse of by-product gases and waste energy are one
way to conserve energy during iron and steelmaking processes.

Gases discharged from coke ovens, blast furnaces and basic oxygen
furnaces are recovered as by-product gases and used as fuel for reheating
furnaces and power plants. In 2008, a total of 844PJ of energy was recovered.
Waste energy other than by-product gases is recovered and reused to
produce steam or electricity. This is accomplished with widely used energy-
conservation equipment such as coke dry quenching (CDQ) units and top
pressure recovery turbines (TRTs).

Furthermore, the steel industry produces enough electricity internally to
meet approximately half of its demand for electricity. In 2008, steelmakers
generated 30.1 billion kWh of power, which was 44% of their total electricity
consumption of 68.6 billion kWh.
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WHFARDOBHHEZE EARREEDHD
Electricity Consumption by the Steel Industry and Power
Generation by Its Captive Power Plants
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Japan's steel industry is lowering CO2 emissions in many ways other
than by cutting these emissions from steelmaking processes (reduction of
3.66 million tons). Supplying high-performance steel products with lighter
weight, better durability and other attributes to automakers, shipbuilders and
other companies also cuts emissions. Recycling blast furnace slag as a raw
material for cement further lowers emissions. Overall, these contributions
reduce CO:2 emissions by an additional 12.51 million tons.

From a global perspective, Japan's steel industry helps reduce CO:2
emissions through international cooperation involving use of the Kyoto
Mechanism (reduction of 11.80 million tons) and by exporting iron and
steelmaking by-products (reduction of 4.72 million tons). These activities
result in a total CO2 emissions reduction of 16.52 million tons.

The aggregate benefit of all these activities is a 32.69 million ton
reduction in CO2 emissions by Japan's steel industry compared with the fiscal
1990 level. This reduction is equivalent to about 3% of Japan's total CO:z
emissions.

Japan's steel industry is dedicated to continuing to play a part in lowering
CO2 emissions within Japan and on a global scale.

(8{i : 1005 k) IR, — e
fmien tg?(s)) 36675tC02(-1.8%) R %57
— - tC02(-1.8% ~ ~
CO:2 reduction of 3.66 million tons (-1.8%) ﬂﬂ /qu% 812abkY 4397 hY
- "': /: s High performance Cgf;g&g:;% of
roducts / by-produ .
200 | & steel products: 4.39million tons
CO: reduction of
190 |
180 [ — .
BISAF v IoEODEMER
70 ’ EEEEE Effective use of waste plastics, etc.
()
1990 2007 FY Cooperation
- among
industries

EFFSE 1,65275 b

Contributions to the world:
CO2 reduction of 16.52 million tons

il En Bl EYEL
Technology B pEelEs
transfers R
REAN=XLs ASYUER
1,180A kY 4727 kY
Kyoto Mechanism: Use of slag
COz2 reduction of CO2 reduction of
11.8 million tons 4.72million tons | ——

17 7 O/

REEERFT - RIERECEDSIMH DK
Households

Increase the number of households participating in
environmental accounting and other programs
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Logistics
Modal shift, more efficient cargo transport, other activities
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Development of Innovative Technologies
Coke oven gas CO2 separation and recovery technology Iron ore reduction technology using coke oven gas reformed hydrogen
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Final Disposal Volume of Industrial Waste
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Dedicated to helping create a society where all resources are recycled

The Japanese steel industry contributes in many ways to the creation
of a society that places priority on recycling 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 utilize waste plastics, scrap tires and other recycled
materials.

In its voluntary action program, the steel industry established the goals
of reducing the volume of waste materials sent to landfills by 75% compared
with fiscal 1990 by no later than fiscal 2010 and of raising the steel can
recycling ratio to 85%. Progress has been significant and the recycling ratio
is now one of the highest in the world. The resource reuse ratio for by-
products is between 98% and 99% and waste sent to landfills in fiscal 2007
was 750,000 tons, about 30% of the fiscal 1990 level.

The volume of waste plastics and other recycled materials used by the
steel industry has been unchanged in recent years. The lack of growth is
attributable mainly to external factors such as delays in starting auctions
that give priority to recycling and establishing collection systems for waste
materials.

WM SV ORREERE (2007 £FEEE)
Amount of Iron and Steel Slag Used, by Category (FY2007)
BERIF Fertilizer ZOMFIF Other use 2.7%
0.6% 7% Reclamation, etc.
YR

1%
Soil reforming material
4.3%

avyU—hEHA
Concrete aggregates

8.1%
BHIA Reuse 1
4.3%

HeERE
41.8785t
Total amount

HFT: &% S5J1%= Source: Nippon Slag Association

WETZRAFYVIEDZAEKD
Waste Plastics and Other Waste Materials Used by Steel Industry

(81 : 5 b>/) [ten thousand tons]

100

80

60

40

20

2000 04 05 06

07 2010%E(BfF)
FY2010(Target)

HPT BA#EMER  Source: The Japan Iron and Steel Federation

15





