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On February 20, 2014, JISF became the first industry association in the
world to receive ISO50001 certification (energy management system).
This certification recognizes measures to combat global warming in the
Voluntary Action Plan/Commitment to a Low Carbon Society as well as
activities for conserving energy.
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0. FY2020 Targets

JISF’s Commitment to a Low Carbon Society - Phase |

Japanese steel industry is supporting the Commitment to a Low Carbon Society by fighting global warming
with the “three ecos” created during the Voluntary Action Plan along with COURSES0.

Eco Process

The target is a CO, emission reduction of 5 million tons by FY2020 vs. expected emissions for each production
volume (BAU) by fully implementing state-of-the-art technologies. Of this reduction, 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.

Eco Solution

Contribute worldwide by transferring the world’s most advanced energy-saving technologies to
other countries (especially to developing countries)and increasing the use of these technologies.
(Estimated emission reduction contribution of about 70 million tons in FY2020)

Eco Product
By supplying the high-performance steel that is essential to create a low-carbon society,
contribute to lowering emissions when finished products using this steel are used
(Estimated emission reduction contribution of about 34 million tons in FY2020)

20202013

Development of CO2 Ultimate Reduction System for Cool Earth 50
(COURSES0)

Cut CO, emissions from production processes about 30% by using hydrogen for iron ore
reduction and collecting CO, from blast furnace gas. The first production unit is to begin
operations by about 2030*. Goal is widespread use of these processes by about 2050 in line
with timing of updates of existing blast furnace facilities.

* Assumes establishment of economic basis for CO, storage infrastructure and creation of a practical unit using these
processes. 3

2050«




1. Eco Process



Reexamination of Stance for Targets Established in FY2016

Eco Process Before reexamination

The target is a CO2 emission reduction of 5 million tons by FY2020 vs.
expected emissions for each production volume (BAU) by fully implementing
state-of-the-art technologies.

Interim- Review

1. Properly determine BAU by reflecting changes in steel production mix

2. Include actual emission reductions resulting from the use of waste plastics
and other recycled materials

Eco Process After reexamination

The target is a CO2 emission reduction of 5 million tons by FY2020 vs.
expected emissions for each production volume (BAU) by fully implementing
state-of-the-art technologies. Of this reduction, 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.




Calculation of BAU Emissions for FY2017 Performance Evaluation

(1) Calculation of BAU Emission prior to adjustment \
Calculated using the regression equation* and crude steel output

BAU regression equation: y = 1.271x + 0.511 (x=Crude steel output)

* The correlation function for crude steel output and CO, emissions was established based on the regression
equation obtained by analyzing the correlation between crude steel output and CO, emission intensity for
FY2005-FY2009 (using the FY2005 electricity coefficient every year).

FY2017 crude steel output (total for participating companies) = 112.1 million tons

\ Adjustment FY2017 BAU emissions = 179.69 million tons of CO, (A) /
/(2) Calculation of change in CO, emissions due to change in production mix \

CO, conversion using changes in upstream (pig iron ratio) and downstream (product category
mix) processes based on the RITE index

Upstream change volume: +1.68mn tons of CO, Downstream change volume: -1.50mn tons of CO,

FY2017 change in CO, due to change in production mix (upstream and downstream):
K +180,000 tons of CO, (B) /

(3) Adjusted BAU Emissions
FY2017 adjusted BAU Emissions = 179.88 million tons of CO, [(A) + (B)]




Reexamination of BAU by reflecting changes in steel production mix (1)

® Up to FY2014, the JISF's Commitment to a Low Carbon Society used evaluations with a BAU line (left graph) incorporating the
assumption that the FY2005 production mix will not change.

® Currently, changes are taking place in the production mix. For example, as Japanese steelmakers move production to Southeast
Asia and other overseas locations, the shift of some final production processes has raised the percentage of intermediate
products (such as hot-rolled sheets). Also, the percentages of some finished products (such as galvanized sheets) are
decreasing. Pig iron production has increased in proportion to these changes and CO, emissions are rising as a result.

® Incorporating these changes was not possible with the previous BAU line. Consequently, the change in CO, associated with the
production mix change was calculated by using the production mix index produced by RITE (the RITE index). Starting in FY2015,
emissions have been evaluated by using the adjusted BAU line, which incorporates the BAU line.
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The colored sections of the graphs on this page show the range of production
at companies participating in the Commitment to a Low Carbon Society when Crude steel production (100 million tons) 7
Japan’s crude steel output is between 110 million and 130 million tons.




(Reference) Changes in steel production mix

®  When determining the RITE index, the total change in CO, emissions caused by a production mix change is evaluated by adding the
changes in emissions associated with a change in the pig iron ratio for upstream processes and a change in the product mix for
downstream processes.
® The BAU line uses a production mix that remains the same as in FY2005. As a result, it is possible to perform a proper evaluation with
the BAU line in which the changes in the production mix are incorporated by shifting the line according to the changes.
Share of Pig Iron (Upstream processes) Share of Long and Flat Products (Downstream processes)
2005 2016 2017
17/05 17/16 - -
2005 2016 | 2017 | 17:05 | TP | 1716 | ratio (%) || Tatio (%) | ratio (%) 17-05 | 16-17
Crude steel (1000t) | 112,718 |105,166(104.837 -7,881] -7.00 -329 -0.3[|Long Shape 7.5 6.6 6.8 -0.7 0.2
BF-BOF (10001) 83,645 | 81,294 79,252 -4393 -5.3 -2,042 -25 Bar 12.3 9.8 9.9 -2.4 0.1
EAF(10001) 28,595 | 23,545 25201 -3,394 -11.9 1,657 7.0 total 23.5 19.8 20.0 35 0.2
Pig Iron (1000t) 82,037 | 79,829 78,365 -4571 5.5 -1464 -1.g[Flat Plate 11.3 10.2 9.7 -1.7  -0.§
HRS 11.3 19.3 18.4 7.0 -1.0
BF-BOF (%) 742| 773 7568 14 { -0 : ot orcricts 8.6 7.9 7.9 0.8 0.0
5 - ] ) .
E_AFI (/")0/ 522 52;‘ ij‘; 12 2 Galvanized 14.6 125  12.7 20 0.1
9 fron (%) : : : : 1 total 46.3 50.4  49.1 28 1.3
€ Anincrease of 1.2 percentage point in € Between FY2005 and FY2017 the share of long products
pig iron’s share from FY2005 to decreased and the share of flat products increased.
FY2017 € Inflat products, HRS (hot-rolled strips) increased and cold-
rolled flat products and galvanized sheets decreased.

CO, conversions using the RITE index to
incorporate the above changes

Upstream: +1,681 mmtCO,

Downstream: -1.497 mmt-CO,

Total: +185mmt-COz 8




(Reference)Summary of the Upstream Process Index

Crude steel is made by reducing natural resources to make pig iron or by using steel scrap that has already been reduced. The
pig iron ratio is the amount of pig iron produced in relation to the production of crude steel (pig iron output divided by crude steel
output). Variations in this ratio also affect unit CO, emissions.

To evaluate this effect properly, a primary coefficient is established that includes (1) comprehensive energy statistics, (2) IEA
energy balance table, (3) environmental reports of steelmakers, (4) international peer-reviewed papers and other items.

The number obtained by using this primary coefficient is the upstream process index. The formulais: y (Upstream index) = 1.419
x (Pig iron ratio) +0.70.

Changes in CO, emissions caused by changes in the pig iron ratio are calculated multiplying the difference between the
upstream process index for FY2005 and each subsequent year by crude steel output.

Relationship between Pig Iron Ratio

= 25 - : : |

g Upstream process index=1.419*Pig iron ratio+0.70*

o 2.12 Pig iron ratio Upstre.am

S process index

3}

8“ FY2005 0.736 1.743

g - - [

2

P Actual data from * ' .

3 FY2005 to FY2017 . - .

° | | |

o | i i

E 00 : : : FY2017 0.747 1.760

g . I I I

g 00 0 050 05 100 FY2005: 1.419 X 0.736+0.70=1.743

) Pig iron ratio (t pig iron/t crude steel) FY2016: 1.419X0.747+0.70=1.760

* This equation incorporates (1) comprehensive Change in CO, emissions due to change in pig iron ratio
energy statistics, (2) IEA energy balance table, (3) (FY2017)
environmental reports of steelmakers, (4) (1.760-1.743) X 101.21mnt = 1.68mnt
international peer-review papers and other items. =Assessed as a 168 million ton increase in CO,
emissions



Summary of the Downstream Process Index

Unit CO, emissions per ton of production* have been established for different shapes of ordinary steel and types of specialty steel, a total of 35 product
categories, for which general statistics are accessible. Using FY2005 as the reference year, the change in CO, emissions caused by the change in the
production mix in each year is then calculated. This calculation is performed as follows.

A. The product mix ratio for each steel product in each year (Table 1) and unit CO, emissions (Table 2) are multiplied (Table 3).

B. All the numbers obtained from the step A are added (which yields a composite unit emission value weighted for the production mix): 0.846 in FY2005 and
0.831 in FY2017 in the table below

C. Multiply the difference between the composite unit emission value for the year being evaluated and the reference year (FY2005), which is the composite
unit emission difference) and crude steel output (convert the unit difference into a total volume).
For FY2017: (0.831-0.846) x 101.21mnt = -1.50mnt
*Unit CO, emissions for each steel product category for all years are based on the worldsteel LCI data collection. Averages for Japan calculated by using actual FY2014 data

are used when available for these products. For products where there is no Japan average, unit emissions are estimated by using the relationship between unit emissions for
steel for which Japan averages exist and selling prices (FY2010 export prices using trade statistics).

Hot-rolled Cold-rolled Galvanized
Steel bars :
strips SRS SEEES

FY2005 12.3% 9.9% 6.6% 12.0% 100%
Product mix
ratio (1) : : : : : : :

FY2017 9.9% 16.0% 6.4% 10.1% 100%
Unit CO, emissions per ton of
productién (2) (common figures) 0.73 0.67 0.71 0.96 _

FY2005 0.09 0.07 0.05 0.11 0.846
(3)=1)x(2) : . : : : : .

FY2017 0.07 0.11 0.05 0.1 // 0.831

A composite unit emission figure that reflects the product mix in each year 10




FY2017 Results of JISF’'s Commitment to a Low Carbon Society

PI’O g Fess tOW al’d targ etS *Totals for companies participating in the Commitment to a Low Carbon Society

* Crude steel production: 101.21 million tons (down 6.4% from FY05)

« BAU emissions for FY17 crude steel production: 179.88 million tons of CO, - (1)
« CO, emissions (using FY05 electricity coefficient): 177.52 million tons (down 5.8% from FYO05) - (2)
* Reduction vs. BAU: 2.29 million tons of CO, (0.71 million tons above the target)x

* Waste plastic use increased from 450,000 tons in FY2005 to 470,000 tons in FY2017, resulting in a decrease of 70,000 tons in the CO2 conversion. For
the management of targets in the low carbon society action plan, only the portion of the increase vs. FY2005 in waste plastics corresponding to the
higher capacity to collect these materials is counted. The deduction of 2.29 million tons of CO2 from BAU does not include the 70,000 ton reduction due
to higher waste plastic use.

FY2017 Energy Consumption and CO, Emissions

* Energy consumption: 2,155PJ (down 5.8% from FY05)

« CO, emissions (using electricity coefficient with FY17 credit): 181.20 million tons (down 3.8%
from FYQ05)

Reference: Japanese steel industry total

* Crude steel production: 104.84 million tons (down 7.0% from FY05)

* Energy consumption: 2,230PJ (down 5.5% from FY05)

« CO, emissions (using electricity coefficient with FY16 credit): 185.64 million tons (down 3.6% from
FYO5)

* Energy consumption and CO, emissions for the Japanese steel industry are estimates based on statistics for the use of
petroleum and other energy sources. 11



Annual Trend of Energy Consumption and CO, Emissions

_ Unit Energy Consumption
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*PJ is a petajoule (10% joules). One joule is 0.23889 calories. 1PJ is equivalent to about 2.58 million kiloliters of crude oil. 1 2



Components of Changes in FY2017 CO, Emissions

* InFY2017, CO, emissions were 2.29 million tons below the BAU level. Energy and CO,
conservation measures cut emissions by 2.45 million tons, aging bricks in coke ovens raised
emissions by 1.24 million tons, and other measures cut emissions by 1.08 million tons.
(excluding the 0.07 million tons reduction by waste plastic use)

* 0.71 million tons below the target.

(Ft-C02) I
19,000 r I
18,750 VS. BAU emissions -2.29Mt-CO, (excludes reduction by
waste plastic use) I
18,500 -
Vs, Target [
, i I
|
18,000 -
DR | I
17,750 | \ 4 | Va7
Adjustment using RITE
17,500 17,988 index (included in total |
BAU emissions) 17.759 17,688
17250 | |
17,000 ‘ I
BAU Adi Actual emission  Target based on Waste plastic
emissions cokg Ig\?en Ec?r?srgz/\//actlgrf Others FYLr FY17 production I
bricks (excl. waste plastic) volume
1%
I Actual emission reduction due
Progress toward 3 million ton CO, emission reduction due to to increase in waste plastic
energy conservation and other voluntary measures I collection volume since FY2005

%FY2017 CO, emissions use the FY2005 electricity coefficient. 13



Evaluation of FY2017 Performan c e B

® Despite a number of factors unforeseen when targets were established, the emissions continued to
decrease steadily in FY2017 as numerous voluntary actions took effect.

1. Progress with measures incorporated in the target @

(1) Reductions from energy -3.00Mt -2.44Mt -2.45Mt Progress of about 80% toward the target between FY05-FY16 (12 years)

savmg actions
Higher coke oven efficiency
® More efficient power
generation
® More energy conservation

2. Factors affecting emissions that were unforeseen when targets were established @

_ Fyao16 JPv2or7 |

Aging coke oven bricks +1.11Mt +1.24Mt » Aging coke oven bricks caused unit energy consumption to climb. Probable
causes are the aging of bricks (especially significant in ovens above a
certain age) and the impact of the Tohoku earthquake and tsunami of 2011
» All member companies have started replacement work. But increase in
emissions due to aging bricks is still more than the reduction due to ongoing

replacements.

Other issues — -1.04Mt -1.08 Mt « Difficult to analyze causes, but one probable cause is efforts by
operational improvement in steel mills.

Total Not incorporated +0.07Mt  +0.16Mt
3. Progress toward targets (D+@®)

I L T T

Reduction vs. BAU -3.00Mt -2.37TMt* -2 20Mt * Reduction vs. BAU decreased in FY2017 mainly because of
higher CO, emissions caused by aging coke oven bricks

4. Progress with using waste plastics
h Expected target | FY2016 | FY2007 |

Higher waste plastic -0.07Mt * Areduction of 70,000 tons because the FY2017 capacity to
use collect waste plastics was 20,000 tons higher than in FY2005

* The confirmed figure reported for FY2016 was a reduction of 2.46 million tons of CO2, which was 540,000 tons below the target. In the current fiscal year, some coefficients
were retroactively revised, such as coefficients for the unit calorific value for city gas and some other types of fuel. After reflecting these revisions, emissions in FY2016 14
decreased 2.37 million tons, which was 630,000 tons below the target.




Coke Oven Updates

« JISF member companies have started replacing aging bricks in coke ovens, which is one
cause of the increase in CO, emissions. Improvements at eight coke ovens were already

completed during Phase | of the Commitment to a Low Carbon Society.

« As shown below, although work has started, it will not be possible to update all coke ovens
quickly because of the limited availability of workers (coke oven construction specialists)

and the high cost of updates (tens of billions of yen for each oven).

JISF Member Company Coke Oven Update Plans (Company and newspaper announcements as of January 2019)

(1) Completed Updating Projects (8 ovens)

(2) Planned Updating Projects (5 ovens)

Year Steel works Cost Year Steel works Cost
FY2013 JFE Steel, West Japan Works, About ¥15 FY2018 Nippon Steel & Sumitomo Metal, | About ¥33
Kurashiki billion Kimitsu Works billion
FY2015 JFE Steel, West Japan Works, About ¥20 FY2019 Nippon Steel & Sumitomo Metal, | About ¥13
Kurashiki billion Muroran Works billion
FY2016 Nippon Steel & Sumitomo Metal, [ About ¥18 JFE Steel, West Japan Works,
Kashima Works billion Fukuyama About ¥27
JFE Steel, East Japan Works, FY2021 JFE Steel, West Japan Works, eliel
Chiba Fukuyama
Nippon Steel & Sumitomo Metal, [ About ¥29 Nippon Steel & Sumitomo Metal, | About ¥57
Kimitsu Works billion Nagoya Works billion
FY2017 JFE Steel, West Japan Works, About ¥18.4
Kurashiki billion
FY2018 Nippon Steel & Sumitomo Metal, [ About ¥31
Kashima Works billion

JFE Steel, West Japan Works,
Chiba

15



Nippon Steel & Sumitomo Metal Oita Works
(2008)

Nippon Steel & Sumitomo Metal Nagoya Works
(2013)

Advanced Combined Cycle
Power Generation

Source: Kimitsu Cooperative Thermal Power Company, Inc.

1. Eco Process

Major Initiatives implemented or planned since FY2005

1. Next-generation coke oven (SCOPE21)

2. More efficient power

Kobe Steel Kakogawa Station No. 1
Gas turbine combined cycle unit (2011)

Kimitsu Joint Thermal Station No. 6
Advanced combined cycle unit (2012)

Kashima Joint Thermal Station No. 5
Advanced combined cycle unit (2013)

Wakayama Joint Thermal Station No. 1
Advanced combined cycle unit (2014)

Oita Joint Thermal Station No. 3
Advanced combined cycle unit (2015)

Kobe Steel Kakogawa Station No. 2
Gas turbine combined cycle unit (2015)

JFE Steel Chiba Station West-No. 4
Gas turbine combined cycle unit (2015)

Nisshin Steel Kure Power Station No. 6
Boiler, turbine and generator (planned for 2017)

JFE Steel Ohgishima Thermal Station No. 1
Gas turbine combined cycle (planned for 2019)

Fukuyama Joint Thermal Station No. 2
Gas turbine combined cycle (planned for 2020)

16



Activities to Share Best Practices Information in the Steel Industry

® JISF holds meetings that bring together energy personnel of the business sites (blast furnace and EAF) of all member
companies at the steel mills of blast furnace steelmakers. These meetings are conducted under the Committee for
Expanding the Use of Energy Technology Committees for the purpose of sharing information about effective energy
conservation cases that can be made public. Thus far, 76 of these meetings have been held. Normally, about 60 to 70 people
participate in these events every year and about 15 presentations are given. Participants come from blast furnace
steelmakers and EAF specialty and ordinary steelmakers.

® [nformation at these events is not limited to equipment updates and replacements, participants also hear about
improvements to operations. Every meeting is a valuable opportunity for sharing information and opinions in subject to
detailed energy consecration efforts with other participants..

® |In FY2018, a meeting was held at the Keihin District of JFE Steel’s East Japan Works. More than 70 people from blast
furnace steelmakers and EAF specialty and ordinary steelmakers attended this event.

A Best Practices Information Meeting Opgf”tigg ;”;g‘;s_rgé’h'\:gIIZ?”EZ%%L‘SLZQa“

—~————
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Energy Conservation Measures for Blast Furnaces

Boiler combustion control system — ULTY

1. Summary

ULTY was developed jointly by NYK Trading and Nippon Steel & Sumitomo Metal in 2005.

This technology prevents burning excess fuel by adjusting combustion based on a correction figure obtained by using a special
calculation method concerning excessive fuel input. ULTY can cut boiler fuel consumption by about 1% to 1.5%.

Figure 1 Smooth Operational Control

2. How ULTY works (concept)

Per unit fuel input improves (better fuel efficiency) by using smooth operational 3
control (eco-drive) to reduce the input of excessive fuel (Figure 1). a
*There is no need to modify the boiler; only wiring is changed.

Normal
operation

==Eco-drive
Waste

I-‘l
:

Undulating «

operation Ev
Time
3. The technology behind ULTY

ULTY identifies operational misalignments and sends additional corrections to the existing control circuitry (alters the time
constant, reduces control misalignments, quickly stabilizes operation). Eliminates control misalignments caused by
external factors (change in load, change in combustion properties, etc.) in order to prevent the input of excessive fuel

Main steam
fl | Boiler

A

Main steam
pressure detector

Boiler
Instructions/Setting9

pressure detectqr

Steam turbine

: Steam turbine
Instructions/Sett

ings (pressure

(pressure variations)
$ | variations) *
PID control performs ULTY
I automatic control of the] PID | _
fuel adjustment valve control 1 2] K*Ca'cu'a“o”ﬁl n
| (reflects changes in the' I { 1 L [ ) ——
load and combustion | correction - I
properties) \'4 Ilalue order ‘
—— —— Calculator Required load (electricity generated) - - Calculator
Load order

Load order < -

Required load (electricity generated)

4. Engineering schedule

Production: 3 months, Installation: 5 days, Final inspection by manufacturer: 6 days, Boiler run: 5 days

5. UTLY installations

50 UTLY systems were in use as of June 2016 (according to NYK Trading website information) 18




Energy Conservation in Electric Arc Furnace (EAF)

capacity from 70 to 150 tons.

(cold spots).

® As part of measures to streamline steel production, Daido Steel constructed and began operating in November 2013 a large
EAF at its Chita Plant with technologies to achieve the highest possible uniformity of scrap melting. The new furnace raised

® Three-phase AC EAFs normally require three electrodes. Melting can be uneven due to differences in how far each electrode
is from the furnace wall. To solve this problem, most companies place an auxiliary burner in locations far from electrodes

® Although burners improve melting performance, unit energy consumption is higher and flame rebound damages the furnace,
which boosts maintenance expenses. Daido developed a rotating EAF that uses the spinning motion to move cold spots
closer to the electrodes. This dramatically improves melting uniformity and cuts the amount of energy required.

EAF Problems

* Triangular configuration of three electrodes in
a round furnace results in different electrode-
wall distances

» Materials near electrodes (hot spots) melt
before materials farther from electrodes (cold
spots). This causes a big energy loss in hot
spots if the furnace continues to operate.

Melting time in conventional 70-ton

Hot spot
(exposed to
furnace wall)

Cold spot (materials
not yet melted))

Source: Daido Steel

Rotating Furnace Technology Benefits of the Rotating EAF

« Maximum furnace rotating angle is 50°

With scrap
materials inside

A typical rotating EAF
Melting

After furnace
rotation

* Continuous casting covers all steps from the EAF
through casting.

* Lower EAF unit energy consumption (including
benefit of the larger furnace volume)

* In addition to EAF improvements, Daido Steel’s
improvements shortened processing time by
creating a separate ladle transport line, greatly
reduced variations in steel quality, and lowered the
temperature required by the ladle refining furnace.

 Overall, Daido Steel cut unit energy consumption by
about 15%.

Energy Saving Due to Streamlined
C}I%rginuous Casting Line*

100 100 = Energy used by
conventional CC line
% r 85 Ladle refining
furnace and
80 | other steps
70
EAF

60
50

Before improvements After improvements
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Use of Waste Plastics and Other Recycled Materials

® JISF’'s commitment to a Low Carbon Society has the goal of raising the use of waste plastics and other
recycled materials to 1 million tons, assuming the government establishes the necessary collection
infrastructure. However, collections totaled 470,000 tons in FY2017, unchanged from FY2005 collections of

recycled materials.

® A great amount of CO, emission reduction is possible by reexamining associated policies for the use of waste
plastics and other materials. At government councils and other opportunities, JISF constantly ask for reviews
of the current recycling system and revisions as soon as possible.

Qlight increase from:2005

(10,000t)

Use of Waste Plastics and Waste Tires

N

90 r 47
45 45 44 45 _
Full enactment of Japan’'s Containers 42 —
and Packaging Recycling Law | _ 42 40 42 40 ]
40 F Start of reuse of general waste plastics 37 38 37 1 — -
as products (April 1, 2000) — 35
32 —
29 ]
30 27  —
20 W
15
10 t 8
3 3 H
0 D | D | | | | | | | | | | | | | | | | | | | |

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: The Japan Iron and Steel Federation

(FY)
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Japan’s steel industry (BF-BOF+*EAF) maintains the world’s highest energy efficiency

® The Research Institute of Innovative Technology for the Earth (RITE) issued an report in 2018 on
international comparison of energy efficiency level in steel industry (BF-BOF*). The report revealed
that Japan maintains the world’s highest energy efficiency in 2015, as in 2005 and 2010.

Estimate of Steel Industry (BF-BOF) Energy Efficiency (2015, Japan=100)

160 4 \
150 2015 (The results of this survey
140

128 130

130
120 .
110 4 * The penetration rate of
100 100 energy-saving
o0 technologies is very high
80 | in Japan’s steel industry.

Japan Korea Germany China France Brazil India Russia us  All steelmakers are

working on achieving the

120 goals of the JISF’s
2015 (The results of this survey 113 113 Commitment to Low

Carbon Society and
101 102 10z 102 sharing best-practice
knowledge among
themselves.

100

100

80

Japan Korea us Germany EU(2) China EU(28) Turkey Italy India  Russia

In addition to actions in Japan, increasing the use of energy-saving measures and technologies
worldwide will be an effective way to further lower CO, emissions in the steel industry. 21
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Eco Solution: CO, Emission Reduction from Increasing Use of Technologies

* There is much potential for increasing the use of major energy conservation technologies in China, which
accounts for almost half of global crude steel production, and India, where steel production is expected to
continue to grow.

* Major energy conservation technologies developed and used in the Japanese steel industry are already
lowering CO, emissions overseas as Japanese companies provide these technologies to other countries.
CDQ, TRT and other major types of equipment alone are already lowering annual aggregate CO, emissions
in China, Korea, India, Russia, Ukraine, Brazil and other countries by approximately 63 million tons.

Utilization Rates of Major Energy Conservation Equipment

by Blast Furnace Steelmakers
China (only large and
(%) = Japan = Im|d5|ze companies)

100 (Mt/year)
No. of units Reduction
80 Coke dry quenching (CDQ) 96 19.69
Top-pressure recovery turbines (TRT) 62 11.02
60 Byproduct gas combustion (GTCC) 52 21.90
Basic oxygen furnace OG gas recovery 21 8.21
40 Basic oxygen furnace sensible heat recovery 7 0.90
Sintering exhaust heat recovery 6 0.88
20 Total emission reduction 62.59Mt
CDQ : Coke Dry Quenching
TRT : Top Pressure Recovery Turbines
0 .

GTCC : Gas Turbine Combined Cycle system

Emission Reductions in Other Countries from Japanese
Energy-conserving Equipment (FY2017)

India

Continuous Coke oven gasl LD converter 1 Coke dry Top pressure ] . .
casting recovery gas recovery  quenching (CDC recov(grré %erme Ref: Total emission reduction in FY2016 was 60.01Mt - CO,/year

Note: Continuous casting figures for all three countries include blast furnace and EAF steelmakers (Total continuous casting production/Total crude steel
production in 2013). For other equipment, figures are for FY2014 in Japan, 20134for coke oven gas recovery and LD converter gas recovery and 2010
for CDQ and TRT in China, and 2000 for all other categories in India.

Sources

Japan: JISF

China: Coke oven/LD converter gas recovery = China Iron and Steel Association; CDQ = Metallurgy report (Nov. 27, 2012); TRT = Wang Wei Xing (China
Metallurgy Association, Information on Major Steel Companies in 2010, World Metals Report (March 8, 2011)

India:  Steel edition of Diffusion of energy efficient technologies and CO, emission reductions in iron and steel sector (Oda etal. Energy Economics, Vol. 29, 23
No. 4, pp 868-888, 2007)



2. Eco Solution

® Under certain circumstances, energy-conservation equipment supplied to users worldwide by Japanese
engineering companies has the potential to reduce annual CO, emissions by 70 million tons in 2020 and 80
million tons in 2030. This is equivalent to more than 40% of all CO, emissions of the Japanese steel industry.

® In India and other emerging countries where steel production will continue to climb, the use of energy-
conservation facilities as standard equipment at newly constructed steel mills could prevent discharging annual
CO, emissions of approximately 10 million tons. Consequently, eco solutions can be an extremely effective way
to fight against global warming.

2003 2004 2005 2006 2007/ 2008 2009 2010 2011 2012 2013 2014 2015 2016 201/ 2018

>
Japan-China Steel Industry Environmental Protection
and Energy Conservation Technology Conference (2005~

The Public and private collaborative meeting between Indian and
Japanese Iron and Steel Industry (2011~)

International Collaboration for the Support of Eco Solutions

Bilateral
Activities Stee?lsnlft'? al.\ltij: Fzg(r)]l%)
Multilateral APP Steel TF GSEP Steel WG(2010~2015)
acovities | ISR I | e Ll
ENCO (~2009) EPCO (2010~2013) ECO (2014~)
Environment Committee Environmental Policy Committee Environment Committee

“CO, Breakthrough Program”: Participating with COURSES0 (2003~)

| CO, data collection (2007~)
Development of 1ISO14404* (2009-)
WO r | d Steel etC . Versions for integrated steel plants and EAF issued in 2013, version for DRI-EAF in 2017
*International standard for the calculation of CO, emission from steel plants al
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Global Warming Activity Information Sent to Talanoa
Dialogue about JISF Report and Japanese Government
Report

A story was posted on the Talanoa Japan website to explain activities of the
JISF to fight global warming in order to contribute to the Talanoa Dialogue.

Story Business
Japan's iron and steel sector initiatives to tackle global warming -

Contributing to mitigation and adaptation in accordance with the Paris
Agreement -

Japan’s iron and steel sector has carried out voluntary initiatives on global warming based on the three pillars
of environmental action, as well as the fourth pillar of innovative technology development. Under these four
e B : ‘ - e pillars, the industry has aligned with the Paris Agreement to take the following actions for climate mitigation
and adaption, thereby contributing to tackling global warming on a global scale.

1. Providing steel essential to maintain disaster-resilient social infrastructure designed to prevent and reduce
future predicted damage as an adaptation measure.

2. Further improving the functionality of steel to contribute to improving the energy conservation of next-
generation industrial products.

3. Ensuring low-carbon manufacturing processes in the steel sector worldwide and developing innovative

— . . . . technologies for drastic long-term reductions t lish these acti
* Talanoa is Fiji language word that means “an all-inclusive, participatory Fennologies fordrastic fongrierm reqUetons 1o accomplsi These achons

transparent dialogue process. Fiji chairs COP23. The Talanoa Dialogue was

) . ) R QOrganisation The Japan Iron and Steel Federation
created for the purpose of sharing examples of highly effective initiatives for
. el . . . Detail [A 20181004-015.pdf (Japanese only. PDF. 1.15MB)
reducing greenhouse gas emissions worldwide. The goal is to increase the
commitment of countries to achieve emission reduction goals. Date 04 October 2018

A document submitted to the Talanoa Dialogue by the Japanese government on October 31, 2018
includes activities by the Japanese steel industry.

© Iron and steel

Japan's iron and steel sector is working on development of innovative technologies that will be a key to drastic CO2 emission reductions in the future,

such as COURSES0 ;) and ferro-coke (x,). The sector has been conducting steel plant diagnosis mainly in emerging economies in the steel industry

such as India and ASEAN countries, and promoting technology transfer such as the most effective energy saving and environmental protection

technologies that are suitable for each of these countries

and regions. In addition, Japan's iron and steel sector cooperates with partner countries’ steel companies to utilize the energy management tool whereby

they could sustainably conduct energy efficiency improvement and CO2 emission reductions through trends in energy consumption and CO2 emissions.

%1 COURSES50 aims at CO2 emission reductions from production processes of about 30% by using hydrogen for iron ore reduction and collecting CO2
from blast furnace gas. It is scheduled to establish the technologies by ca. 2030 with the final goal of industrializing and transferring the developed
technologies by 2050.

22 Ferro-coke can cut about 10% of energy consumption in the blast furnace operation process by using innovative coke deoxidizing material for the
blast furnace (ferro-coke) made from low-grade coal and low-grade iron ore and speeding up and lowering the temperature of the reduction reaction 25
inside the blast furnace.
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Eco Product: Japanese Industrial Products that Conserve Energy and Cut CO, Emissions

+ Japanese manufacturers have taken the lead in developing and commercializing many highly efficient industrial
products. Examples include fuel-efficient automobiles and highly efficient power generation equipment and
transformers. These products have made a big contribution to conserving energy and cutting CO, emissions in
Japan and worldwide.

* The Japanese steel industry has established a close relationship with these manufacturers by developing and
supplying steel that has a variety of characteristics. This high-performance steel is a vital to achieving the
outstanding functions of advanced products and has earned a reputation for reliability among manufacturers.

>Airplane components »>Motors for hybrid/electric cars »Automotive and industrial machinery
Strong and durable jet engine shafts further High-efficiency non-oriented electrical parts
boost maximum thrust = Longer range, better sheets for higher fuel efficiency, more Strong gear steel increases gears and reduces
fuel efficiency power, smaller size and lower weight size and weight — higher fuel efficiency

7.

.@0 @

»Boiler tubes
Steel tubes that resist high temperatures and >Suspension springs

' : o »Generator parts
corrosion make power generation more efficient

Higher strength steel for
valve and suspension
springs used in punishing
applications makes
vehicles lighter and lowers
fuel consumption

Steel for high-efficiency power plant
turbines can withstand high
temperatures and high rotation speeds

27
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Eco Product Contribution: Quantitative Evaluations — Contributions of Major High-performance Steel Products

» To establish a method to determine the quantitative contribution of high-performance steel, JISF established
in FY2001 a committee with the participation of associations of steel-consuming industries, The Institute of
Energy Economics, Japan and the Japanese government. The committee has been monitoring contributions
every year since then.

« Statistics are for the five major types of high-performance steel for which quantitative data are available
(FY2017 production of 6.95 million tons, 6.6% of Japan’s total crude steel output). The use of finished
products made of high-performance steel cut FY2017 CO, emissions by 9.83 million tons for steel used in
Japan and 19.90 million tons for exported steel, a total of 29.73 million tons of CO,,.

CO, Emission Reductions by the five major types of high-performance steel (FY2016)

1. Domestic 2. Export

Transformers Transformers

rS R, 215 RA5—, 430

( CO2 reduction
19.90 Mt-CO2

9.83 Mt-CO2

BB, 450 ERjHE, 849

Automobiles Automobiles

\ Ty R T3
E Power generation U Power generation-

boilers boilers
Ref:
CO, Emission Reductions: 29.73 million tons CO, in total o by the.end ot evsote " o
(6.95 million tons of high-performance steel) (7.36 million tons of high-performance steel)

Source: The Institute of Energy Economics, Japan

*The five categories are automotive sheets, oriented electrical sheets, heavy plates for shipbuilding, boiler tubes and stainless steel sheets. In FY2017, use of the five categories of steel products in Japan was 3.18 million tons and
exports were 3.77 million tons for a total of 6.95 million tons.

*Assessments in Japan started in FY1990 and for exports assessments started in FY2003 for automobiles and shipbuilding, in FY 1998 for boiler tubes, and in FY1996 for electrical sheets.
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Eco Product Contribution: Future Potential of Iron and Steel Materials

@Iron and steel materials have greatly improved their mechanical and electromagnetic
properties. However, , the characteristic level we put into practical use is only 1/10-1/3 (in the
case of strength) with respect to the theoretical limit value.

@ Japan Iron and Steel Industry will contribute to the reduction of CO2 in the entire life cycle,
while supporting the foundation of the future society, through not only further strengthening
steel products but also developing next-generation steel products for hydrogen infrastructure
to be expected in the future.

1960s | 1970s | 1980s | 1990s | 2000s | 2010s |
, , Changes in social background and needs
rapn:!ﬂmmumm fuel efficiency collision safety global warming Kyoto Protocol Paris Agrggmgg>
mild steel high-tensile steel super high-tensile steel
(easy workabilty) ~440MPa level ~590MPa level | 780~980MPa
'H““ws?teelplate_fg_rr:ars ———___.______________
- i potential 4
bridge cable steel cord piano wire Theorefical strepgth: 10.4GPa
0 1 2 3 4 5 6 7 8 9 10 11

Tensile Strength (GPa)
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Eco Product Contribution:Quantitative Evaluation of Contribution of High
Strength Sheets for Automobiles

High Strength Sheets for Automobiles

R maker kol s Smicker kol Manufochiring 5ok, D bl o () Dkpoalrecycling

The Japan lron and Steel Federation

I Summary

Emissicns can be effectively reduced st the im-mse stage by msing high-fanction steels in componemts of Gnal products.
High strength steel sheets for swiomobiles are sieed sheets that cam be thinned out while maintsining high strength (and
ithus reducing steel product weight). Automohiles using this material are lighter than those using conventional steel sheets
without such featares, thus leading to fuel efficiency improvements that enable 00, emission reductions during operation.

Assessment of reductions
atproduct In-sse stage

I Predud use

. i renshsbideg

High srengh sieel shests for automoblies: I S g

I St preducion

Bl o igh Furnction stisl

I Quantification results of avoided emissions

Avoided emissions at the in-use stage of kigh-strength steel sheets for sutonschiles in FyY 2007 were a8 provided beboor
Domestic use 4.5 million 1-00,
Exporis B.4% millios 1-00,
Total 12,55 million 1-00,y

Avoided emissions were cabeulsted using the formulds provided below:. A cross-sectional mssessment was conducted for
total stock in & given year io estimate svoided emissions.

Avoided emissions = Namber of new cars mansfactured x Average travel distance x Fuel efficiency improvement mie |
Average Fuel efficiency of new cars x Avernge vears in use

Image of of avolded (High sirength shesss flor
[Comunsmmtianaiy dars i ghesn yoar |
[ |
[ |
[ |
[ |
T v o ot [ Tt Ef:_n::
[ |
[ |
30173072013 3014 3012 1078 3017 B3I 3009 3000 317 I033 1003 FY

Source : Japan Business Federation,

(1) Baseline scenario and assumptions
(D¥Baseline scenariy
The case study assessed O, emission reductions from impeoving fuel efficiency o the in-use siage of astonso-
bikes by replacing steel sheets withowt special fenctions (normad sieel), which serve as the baseline, with high
sirength sieel sheeis wp to the cament share,

| [ Fheomm s | s st st (P | vy s s e sl s vt
(ZrAssumptions

High strength stee] sheets can be made thimner than haseline normal steel while maintsining high strength; and

therefore, awtomobiles wsing this material are lghter than those using conventional steel sheets without such

properies, thus beading to Fuel efficiency improvements that esable OO, emission reductions dunimg operation.

{Caniifications are estimaics based on actual data )

(2) Scope of quantification

(TTarged sieel sheets
Sneel sheets used domestically and exported steel (Sbeel exports From 20069
The case sindy covered only sieel manafaciured in Japan, and excluded il
{Japancse secl manufecturers do not possess integrmed steelworks overseas )
(ITarget slages
The case study 1 00, emissi ductions dee to feel efficiency improvements at the in-uss stage of
awomokiles.

As raw msterial miming and transport scoount for 8 manuscubs percentage of the entire life cycle of iron and steel,
and also becanse the assessment involves replacing steel products, listh: change i seen o the manafscturing stage.
When assessing the effect of redmcing the weight of steel, OO, emissions From rrw material mining and trassport
become less than ihe bascline im sccosdance with the redwced amouni of siced used, bui the Federtion includes
only the in-use singe in its quantifications.

(3) Assessment period

From the viswpaint of comparing OO0, emissions from a manufscturing process during one fiscal year, the cose study
performeed & cross-sectional asscasment of stock.

(4) References

Papers on il meethod of sralysis hive been published oo the Instinne of Energy Eeomomics, Tapan websine:

Research on Comirbution of Ssed Producss i Socety-wide Energy Conservation from LOA Feespectivess Overview (Tapancse)
It easkon bied, orjg dubaipdl] 862 paf
Fesearch on Contributon of Sicel Products b Socd eqy-wide Exergy Conservution (om LA Pesspectives: Snady 3. Automobiles
Mmmlmmbmwﬂujub%ﬂw
MMMMIEHMWNMMWMMMLMWHM
. e beed, o Jpddatnrensdatuipef? 165 poll
MMMMIEHMWNMMWMMMLMWHM

b 1. e (A1 T2 pidl

“Contributing to Avoided Emissions through the Global Value Chain’
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Eco Product Contribution: Quantitative Evaluation of Contribution of High
Tensile Strength Plates for Vessels

High Tensile Plates for Vessels The Japan Iron and Steel Federation

I Summary (1) Baseline scenario and assumptions

1) Baselne scenano

Esisdons Gan be effectively seduced at the s stage by walag high-fancuon sicels bs comsponcats of Ssal products
The case sindy ssaesed 00, emission reduction from ssproying fucl efficicacy o the in-use stage of vesel by

High wensile plates for vessels are stcel plates that Cies be thinned cat witile maintaining Mgh stresgth {sed this seducing
; replacisg steed plutcs witho special functions (ncemal sieel). which serve as the hiseline, with Righ tensile steel
steel product weight)y. Vessels usiag s materal are Lighter than thase wang conventionl steel sheets without soch
platcs up 10 the cursent share

features, this leading to fued elliciency improvements that enable OO emission seductions during operation

{ | | Aszamet Cvel et | Axmased wasts |
[ wmen | Sorrs vmel | High tereie weel sses (YP218v922) | Eregy menge des 0 maucrg el plite aeght |

[ Assumptions
Assessment of reductions Hiigh tensile plates com be saade disner this haseline toemal el while mamtainieg high srcagih: and therefore
at product inuse “age
g vessehi wsing this material see lighter than Bose using conventsonal sieel sheets without such peoperses, thus
Ieading o fuel efficiency bnprovements that crable CO, casssion reductions dusing Opesation. (Quuantsficstons

e eslianes besod o0 acteal data )

- oo s

I Pocus Terctcirg
(2) Scope of quantification

[ S

1 Target steel plates

Stcel plates used dossestically and exponod steel. (Steel exports from 2009)

asaire [[EEe——

The cice stady covered caly steel masufaciured & Jugan. and excluded ovendic ssaufacture.

(Rapancse steel mumdactren do not possess inlegrated stieclwnrks overseas )

Target stages
The case sandy ssessal OO, emission seductions due 10 fudd eflicency impeovesests at Be o-use sage of vessels

I Quantification results of avoided emissions

As raw material sining and Warspon socoust foe a mesuscule percentage of the entise life cycle of inon and sieel

Avoided emisshoms o e e fage of high temile plates for vessels in FY 2017 were as provided below

Domestic use 194 ssalloon 1.C0,
Expons 0.6] ssillace 1-CO. When assessing e effect of reducing the weight of sicel. OO, emissions from rew ssaierial mesieg and tanspoct

] aleo becaine the soscuument involves replacing steed prodocts, lade cluage & seos al the muoufactursy sage

Towl 2SS millios 1-CO, become Jess than the biseline in woondance with the seducad sesout of steel tsed, but the Fodesation includes
ouly the in-use stige i it quastification.

Avoided emissions were calcalated wiing tie formula provided below. A crods-sectaonal assesament was coodected foe ¢ r -

car 1o estimate avoeded o taons

Avoided consisocns = Fucd consumed by vessels / (1-Weght raductaon rwe of operating vessels x Costritetaon satso 10 fucl (3) Assessment period

savings) X (Weight seduction rage of opengiog vessels x Rate of contritetsos 10 fuel sanviags) x Ciadonilic valie of fusis

total stock in 4 give

From the viewpost of compariag OO0, emistoss from & mumdacosring process during one fucal yes, ihe Gue snady

Image Of Géotedorm of avoaded iTexsans (g0 Mrade seel plates ko veseets) perdomad @ cross-sectioml assessioent of stock.

[Con-mcicran mussiud scides sramorn « gven rar |

| (4) References
=__’| Fpers on e method of smlyen bave boon peblnbod o e Intitsie of Encrgy Ecoe bxpan webaitc
Rocarch oa Comtributos of Stecl Products to Socxty-wade Eaayy Comscrvatam from LCA Pospoctavex: Overview |apuacec)
f ] bt oacken aocy or jp'date pdf /982 pudf
Py o s e s ] Lo © e gl o Research i Contmbaticn of Stocl Products 1o Socicty-wide Encrgy Cosservation from LOA Peepoctver: Study 4. Voach (hugh
R e e e | Dt o — tezaiic siocl platen) (lapancee) g cacken o) or p'data pdi 466 pdf
| | Rewearch ue Contritestion of Stecl Producs o Socicly-wide Encrgy Comervation from LCA Perspectives (1) (Engliak)
[ I Bipnc onchon socyor jp ' data'on/’dataipd 165 pod
Rexcarch on Contritestems of Siocl Product to Socicty-wide Encrgy Comervation foom LCA Perspectives (2) (Engliak)
1908 2000 J00A 3008 Jor1 3014 2017 3006 2001 2008 2029 18013 J8as Fr .“". Gl(‘:lrtﬂ»’fl'lmd)u‘f‘l: i‘-‘vd

Source: Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain” 31
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Eco Product Contribution: Quantitative Evaluation of Contribution of High
Strength, Heat-resistant Tubes for Boilers

Generating Boiler (Heat-resistant Tubes) The Japan Iron and Steal Federation

I Summary {1) Baseline scenario and assumplions

1) Baseline scerarno
Essitisions can be efTectively reduced at the in-use stige by uing high-lunction sech is composests of faal producs.

The case snidy assessed (0, essission redsctions anrbasble 1o 5

g5 i fuel Empun due 1o replicisg haseline

Heal-eiiaant high stiosgth el nbes fof peneratmg bodless can sesiol Bigher lemperanires tes conveslionl Beal-resiainl ]
heat-resislamt nabes for supercritical (50 566" C-clins seam power plants with high alloy sleel boiler tubes o
wieed mibes, and cam this

ve e powes gencration efficiescy of siesss power plists. This keads o 00 essission
: ultra-spereritical (IS0} 59370 600°C-clins sleam power plants

reductioss. from Tuel consusgion &

e
Lasuira sasmssd emal taen Jasamiad wim
tlam-wammni hagh | St o pasecmcal | g sy niesl Lbwa
T Y T — sy — Enargy Rrvingn chaa o Snhances hel-reamtaacs and seengh
saian Sodsr pasy G- Shloitwai- s ke | TGN AR WEpmm = highar poser ganenion sficency)

Assesmment of reductions

al OduCt n-use Siage &) Assasnphbons

Hisphs alloy steel Dabes can resaa higher lesgeraiines comjurcd 1o the hiselse seel nbes for supercrmeal (507

SBEC-clais steam power plasts. Thesefore, steam power plants equipped with high alloy susel bes can opessne

under highes rmpes of e empemalune oomparsd with dhoes sy sieel bodler whes for supescitical (507
[ ———— i
566 claw seam powes planks, his mgeove power graeraiios clficiency witich will resull in energy savisgs.
I o TaruinTg

- (uantifications are cstimates Based on scossl data )

T~ wm At wiee ke qenerang boken I S T

N S pesiarson

(2) Seope of quantification

tassira Iigh fancacn wsl

1) Tarpet steel tubes
Sacel mibes wed domestically and cxpomed steel. (Sieel exgaons from 20095
The cine snady covered ouly steel musilactined m lipes, ind excluded overvein s ftie.

| Quantification results of avoided emissions

[lapanese steel manulacimess & ool possess imegraad sleelworks ovemses.)

1 Targes stages
Aviided crissions o e - 2ige of hest-resisiant nibes Tor geserating boders i FYI00T were i provided below: . ae
Domesic use 096 million 600, The case study assessed OO, emission reduction die i improved foel comrmmplios a the in-use staps of Boiles.
Expins 430 millasn 100 A paw mialerial ssining ssd raiegon weoount For o sesiscile pereestige of the eative life cycle of inon and sleel,
Tial 526 millaon 100, s little chisange i seen ol dhe s Gt g slage becamse the assessment involves replacing steel products, the

Fedention inchades only the e sape in s gussnifcation.
Avinalen] einibiseons were caleiilitad wing he fomils provaded below . A Civis-sed ] ictesinel Wi dadiucsd e ol

skl in & given year o eisste avoided cosissons.

Avvoadel emissions = Fuel svisgs doe o cfliciency msprovemeals achicved & 593 — 60MC<lass @eam power plasts as a (3] Assessment period
resiiiln oof i Moo o 555 -clinis. e povwes plants & Rae of contsibution o high-perfonmance bea-resissnl mibes, of 25%
3 Murner of years power planes we i ervice From the viewpost of companisg 00, emivisoss Mo & mansdscusing process dusing one soal e, the cawe oy

g ot o ] v (Eieirating B [Hioad snalatirs Tabssd perfomed o cross-sectionl issessment of siock.

_Immw;mmmmmnw |I.l']

——] () Referancas

H Papens on e meibod of amibys kave bom pebished on i Imibibsic of Encpy Faosomicn, Japan wetsiic

Rescarch on Contributon of Siecl Producds: o Socicty-widc Esoyy Comscrvatan. from LEA Pospocires: Dharvicw | lapame)

F | itz enckon socpor jpdat'pdl? 462 pdl
- M —— Hscarch on Cosirthetion of Siedl Prodecis io Sacicty-wide Enerpy Conscrvation from LCA Perypecivex: Sindy 1 Coneraling
Ml s g o s &1 yuacy Semaras A e bl | bt -resmstark dubes ) | Jappmesci hitps S cicker doc) o prdalapd (b pdf

E Rescarch o Coairibution of Sieel Froduch o Socicty-wids Encrgy Comcreation from LA Ferspoctives (1) (Englisk)
kit encken socjor jp/dat’odstaipd 1165 pf

Rescarch on Conbribution of Siecl Produch e Socicty-wide Encrgy Comervation fmom LA Perspecives
it enchon socpor jpion'd aia pi 1 T2 el

Source : Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain” 32



Eco Product Contribution: Quantitative Evaluation of Contribution of Grain-

3. Eco Product

oriented Sheets for Transformers

Grain-oriented Silicon Steel Sheets for Transformers

The Japan Iron and Steel Federation

. Summary

Esssssions can be effectively redaced at the in-use stuge by wisg high-functica seck is composeats of flaal pradiuce
Current grass cnicatad silacon steel sbheets Sor tunsfonmsers cis seduce on Joss (cocrgy loss) during tresfonmation. and

therelore contribuie 1o efficient clectric poser nssessicn, sod s OO cmssaon

Assessment of reductions
al product in-use stage

I Procc s
B P occ maratachang

Gesn-crected slican rimel swets for tanetormes - wet Taepont

N Swel procucson

l Quantification results of avoided emissions

Avoided cosissions o the in-use stage of graio-coiensed silicos secd shoets Tor tnslommens a FY201 T wese i peovided below
Domestc use 215 muillices 100,
Exports 651 millices 100,
Total E 56 millive 100,

Avoatal e were calculated ming the forsuls provaded below . A Cross-soctional dsesment was cosducted Soe total
SIOCK in & gives yeur 1o cleede svoriod cmiseom

Avoadal cmssiom = musin vaue™
 (Teansdormes no-Sood ksses por unil Capuacity i us ssscswment yeur - Tramdoemes oo Soad Sosses ger cagucity 30 years aga)

% Howurs of we

Irags of calcalatorn of svoxied e (G- creted Stoon Sl Shwats tr Tiesskareen |

Croms aacionaly smsuned 3/okded eTaton i pus
X e

e
Vi g o o b | 20 yuwrs

10N 1 e 2000 3004 Sa0ek 2011 2014 X010 2000 22 2604 2208 3022 3006 Fy

(1) Baseline scenario and assumptions

1) Baselne scenano
The cice sudy assumed dal trssfonmers Rave 2 durable life of 30 years, sad wscised 00, emission seductioas
smrdbutable 1o Fon ks due o seplacing silicon steel sbeets for tramdonmmes from 30 yeans igo, which serve as

the baseline, with cursent silicon sieel shects for manslonmens

Gassine Azpmiand Mus ctee ALsecand tensn

Shcon deel whess b Tacacorans 3 | Currem sicon ses shees I
Trastarnes
yoars age TauTien

Erangy smergs des 13 macig mon o

Assumpbons
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(2) Scope of quantification
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(4) References
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Source : Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain’ 33



3. Eco Product
Eco Product Contribution: Quantitative Evaluation of Contribution of Stainless

Steel Sheets for Railway Cars

Stainless Steel Sheets for Railway Cars

The Japan lren and Steal Federation

I Summary
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Source : Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain’

[1) Bazeline scenario and assumplions
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4. Promotion of CO2 Ultimate

Reduction System for Cool Earth
50 Development (COURSES0)
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4. COURSES0

Development of CO2 Ultimate Reduction System for Cool Earth 50 (COURSES0)

Project summary

Work is under way on developing a technology for using hydrogen for the reduction of iron ore (method for lowering
blast furnace CO, emissions). Hydrogen in the very hot coke oven gas (COG) generated during coke production is
amplified and then used to replace some of the coke. Furthermore, for the separation of CO, from blast furnace gas
(BFG), a revolutionary CO, separation and collection technology (technology for separating and collecting CO, from
blast furnaces) will be developed that utilizes unused heat at steel mills. The goal is to use these technologies for low-
carbon steelmaking that cuts CO, emissions by about 30%. (a project for NEDO)
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Development schedule
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Eco Solution: 1ISO50001 Certification

« 1S0O50001 is an international standard for energy management systems that was issued
in June 2011.

* On February 20, 2014, JISF became the first industrial association in the world to receive
ISO50001 certification, the result of global warming and energy conservation measures
associated with the voluntary action plan and the Commitment to a Low Carbon Society.

« This certification is proof that the voluntary actions of the steel industry are sufficiently
transparent, reliable and effective in relation to the requirements of international

standards.

JISF Energy Management / \

SyStem m “
JISF establishes the highest Member companies take actions
possible g_oals based on available for conserving energy and cutting
technologies CO2 emissions based on JISF

~-i- targets
Suitability of the plan is confirmed by providing JISF checks progress by receiving reports from
explanations during the target establishment company presidents at its Executive Board
process to the government advisory council and Meeting
the Keidanren third-party evaluation committee. / \ /

ISO50001 Certificate

Action Check
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based on assessments and year by a government advisory
instructions from the government council (steel working group) and
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5. Reference — Eco Process

Effective Use of Waste Plastics (Containers and Packaging Recycling)

Due to priority on recycling materials, purchased 250,000 tons of waste plastics in FY2017 under the
container and packaging recycling system; current waste plastic processing capacity in the steel industry
is about 400,000 tons, leaving significant unused capacity (utilization rate is slightly over 60%)

A review of policies can produce a big drop in CO, emissions through the effective use of waste plastics,
etc. JISF hopes to see a quick reexamination of recycling systems from the following standpoints.

1)

@)

®)

From the standpoint of efficiently and effectively using waste materials (recycling waste materials that are highly effective at cutting CO, emissions
and have a low social cost), the container and packaging recycling system should stop placing priority on recycling materials that produce only
small reductions in CO, emissions.

A payment system should be considered to provide incentives to local governments that cut costs below a certain level or make big improvements;
this would lower the social cost of recycling by encouraging local governments to improve efficiency of collecting and storing waste materials in
separate categories

Collection of waste materials should not be restricted to items covered by the Container and Packaging Recycling Law; collecting product plastic
waste and other materials too could reduce the need for consumers to discard trash by category and reduce the trash classification expenses for
local governments. The government should thus consider enlarging recycling activities to include more types of materials.

Volume Purchased and Unit Price by Method for Recycling

Materials Received, Products Sold and Reuse Ratio by Method (FY2017) Container and Packaging Plastics

Volume received from municipalities

Sales of materials reused as products
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FY17 unit purchase price for recycled materials was
¥55,000/ton and ¥45,000/ton for chemicals
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5 Reference - Eco Process

Investments for Environmental Protectio
Caonservation

Japanese steel industry made investments of about ¥3 trillion between FY1971 and FY1989
for environmental protection and energy conservation. These investments totaled about ¥1.8
trillion between FY1990 and FY2012.

Investments for rationalization and labor-saving totaled about ¥1.8 trillion between FY2005
and FY2017.

Cut energy use by 20% \ Cut energy use by 10%

(¥100millon) ¥3 trillion from FY1971 to FY1989 / ¥1.8 trillion from FY1990 to FY2012
Fig. o pppnnannnAnaig
ACCU mulative 000 Data
investment for available
]en\_/lurtqnmental HH since FY1999
acllities since
FY1971 e ﬁﬁmﬂHHHHHH ‘WHHHHHHHHW I

e B I T B i R R B B e B I I I B B i e = B B B e B i e e e I I S G G T

Source: ~FY2011: METI Survey on Capital Investments of Major Industries, FY2002~: METI Survey on Corporate Finance (former Survey on Capital Investments)
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Total energy consumption

5. Reference — Eco Process

Energy Conservation Initiatives of the Steel Industry
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International Comparison of Energy Efficiency in the Steel Industry

5. Reference — Eco Process

» According to the IEA, Japan has world’s smallest potential for energy conservation per ton of
crude steel. According to RITE, Japan has the world’s most energy efficiency steel industry.
These figures demonstrate that virtually all steel mills in Japan use existing technologies and
that there is very little potential for further energy-conservation measures.

Energy Saving
Potential from
Transferring and
Promoting Energy
Conservation
Technologies (2011)

Source: IEA “Energy Technology
Perspective 2014”

Estimate of Steel
Industry (BF-BOF)
Energy Efficiency

(2015, Japan=100)

Source: RITE “Estimated Energy Unit
Consumption in 2015”
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Crude Steel Output and Total and Unit CO, Emissions
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Eco Solution: Growth of Global Crude Steel Output

e As of end of 2015, the per capita steel stock in Japan was 10.7 tons compared with 4.0 tons worldwide.

e Steel stock per capita is an indicator of the penetration of social infrastructure and industrial products, which
are a measure of prosperity. The steel stock is expected to grow steadily in emerging countries as these
countries become more prosperous and accomplish Sustainable Development Goals (SDGS).

g

Global crude steel output will increase for many more years
India’s steel industry plans to approximately triple crude steel output to 300 million tons by 2030.

Global Crude Steel Output

(Million tons)
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1,600 + emm\\/Orld total Losin i
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1,200 i _China

e |ndia India: Goal is annual
crude steel
production capacity
of 300 million tons by

2030-31

1,000 ~
800 -
600 -
400 -
200 -

0

Source: worldsteel 44



5. Reference — Eco Solution

The Japanese Steel Industry’s Overseas Contributions to Energy Conservation

1. China: Japan-China Steel Industry Environmental Protection and Energy
Conservation Technology Conference (2005~)

* This conference has been held periodically since steel industry leaders of the two countries signed an MoU in
July 2005. Providing a forum for exchanges of information about steel technologies, this conference plays a
key role in international steel industry cooperation.

* The tenth conference was held in October 2018 at the city of Tomakomai in Hokkaido. Now in its tenth year,
the China steel mill environmental and energy conservation countermeasure has made significant progress.
Conference participants confirmed the contributions of this program. Participants also discussed life cycle

assessments and other new themes in addition to conventional environmental and energy conservation
measures.

2. India: Public and Private Collaborative Meeting between the Indian and Japanese St

w A

« Started in 2011, this meeting has been held eight times, bringing together public and private-sector
energy conservation experts in the two countries.

* The Japanese steel industry has provided assistance concerning the introduction of its energy
conservation technologies in India. Activities include steel plant diagnosis using 1ISO14404, the
establishment of a Technologies Customized List containing energy conservation technologies suitable

for India, and technology seminars held by Japanese manufacturers of energy conservation
equipment.

3. ASEAN: ASEAN-Japan Steel Initiative (2014~)

« Started in February 2014, this initiative brings together steel industry energy conservation professionals
from Japan and six ASEAN countries. Since the start of this initiative, workshops for specific themes have

been held for the ASEAN region and individual countries to support energy conservation measures in the
ASEAN steel industry.

* There have been steel plant diagnosis at 14 ASEAN steel mills in order to provide advice for improving
operations and using new technologies.




5. Reference — Eco Solution

Technologies Customized List

The Technologies Customized List contains information about technologies involving energy conservation
and protecting the environment that are recommended for specific countries and regions. These lists have
been prepared for India and the ASEAN region.

35 recommended technologies
/— (19 energy and 16 environmental

technologies)

The Technologies Energy conservation benefits, technology Technology Explanation
Customized List for India suppliers and other information Sheets

Im:;]n|,gm’.'$‘ 'mf!l| l’ e ThOfOUgh explanations of individual

S T T T e e technologies
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&
TECHNOLOGIES
ONE BY ONE SHEETS
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for Techrology Transter to
Indian [ron and Steel Industry
with regard to ensrgy-saving and
suvironmental protection

T

India Technology Customized List: http://www.jisf.or.jp/business/ondanka/eco/documents/TechnologiesCustomizedListindiav3.pdf
ASEAN Technology Customized List: http://www.jisf.or.jp/business/ondanka/eco/documents/ASEANTechnologiesCustomizedListv2.pdf 46



Steel Plant Diagnosis

\

1. Evaluate energy efficiency level of the steel plant using 1SO14404*.
2.Recommend energy saving technologies from Technologies Customized

List (TCL) based on the equipment diagnosis to encourage technology
transfer from Japan

5. Reference — Eco Solution

The steel plant
diagnosis has been
performed at 24

locations.

v/ 10 plants in India

v' 14 plants in the ASEAN
region in 6 countries*

(I8014404 is an international standard for calculating CO2 emissions from a steel plant . j

reneating furnace and other facilities

e Energy data collection by using
1SO14404

e Reporting session
Based on 1ISO14404, Japanese experts
1. analyze energy consumption trend
2. recommend suitable energy saving
technologies mainly from TCL

3. provide advice for operational improvement

*Indonesia, Singapore, Thailand,
Philippines, Viethnam, Malaysia

a Operation observation of BF-BOF, EAF,




5. Reference — Eco Product

The Importance of Increasing the Use of Eco Product

« High-performance steel generally has higher CO, emissions than ordinary steel does during the
manufacturing stage. But high-performance steel is an eco product because it greatly lowers CO,
emissions when used by making finished products more energy efficient.

« By supplying high-performance steel, the Japanese steel industry is making a big contribution to energy
conservation and cutting CO, emissions in Japan and around the world. Furthermore, this steel
supports “green” economic growth in Japan and creates jobs as the steel is exported to users
worldwide.

» Global demand for electricity and motor vehicles is certain to increase as economic growth continues,
chiefly in emerging countries. Demand for high-performance steel is expected to become even greater
as a result. Meeting the need for high-performance steel will therefore be critical from the standpoints of
supporting Japan’s economic growth and protecting the global environment.

Asia/Global Energy Outlook 2015 by The Institute of Energy Economics, Japan
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5. Reference — Eco Product

Crude steel production trend per demand in Japan

» Steel exports from Japan have been increasing. The main reason is strong demand
overseas for high-performance steel backed by global economic growth, primarily in Asia.

* In recent years, external demand (direct and indirect exports) has accounted for more
than half of Japan’s crude steel production.

Crude steel production trend per demand in Japan Composition ratio (%)
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5. Reference — Eco Product

Eco Product: The global competitive edge of the Japanese steel industry, mainly for high-performance steel

« Steel from other countries cannot match Japan’s high-performance steel in terms of performance, quality,
supply and other attributes. High-performance steel is the core element of the international competitive

edge of the Japanese steel industry.

« China, the world’s largest steel producer, became a net exporter of steel in 2006. Only Japan is the only
net exporter of steel to China now.

Steel Trade of China (Total) (10,000 tons) Japan’s share of
China’s steel imports
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5. Reference — Eco Product

CO, Emission Reduction from Blast Furnace Slag Used in Cement

Mixed cement (mainly slag cement) is one way to lower CO, emissions related to energy
consumption. The use of this cement is growing and a further increase in the production
ratio of mixed cement could significantly lower CO, emissions.

Replacing conventional cement (Portland cement), which generates CO, during the firing of raw materials, with slag cement,
which does not generate CO, during production, reduced annual CO, emissions by 10.50 million tons/year (FY17).

« Japan: Annual reduction of 3.38 mn tons of CO,

» Exports: Annual reduction of 7.12 mn tons of CO,

1,040 (Ellzc?gz) | 1109 oo
1,072 1068 4 050
1.000 | @ Export 0 Domestic 966
924 921 911 386
sos 7 842
800 | 774 1464 412 65
716 & Ja. M 381 54 586 °72 706
91 71 Oyt 92
600 | 5771
511 53
47
400 | -
©b0| q
525 523 483 428
oo | 464 503 455439421388 386 | | 382
465 360355 352348 3
0 Il Il Il Il Il Il Il | Il Il Il Il Il Il Il Il Il Il | ]

199019952000 200120022003 200420052006 20072008 200920102011201220132014201520162017 (Fy)

Assumptions for emission reduction contribution Conversion to volume of
cement: 450kg of slag/ Ton of cement CO, emission reduction: 312kg of CO,/Ton
of cement

Source: Japan Cement Association, Nippon Slag Association 51




5. Reference — Commercial,

|nltlatlveS |n the Cal‘gO transport SeC'[Or residential and transport sector

« CO, emissions per unit of cargo transport decreased to 41.1kg of CO,/k ton-km in FY17 from
44.0kg of CO,/k ton-km in FYO06.

* In FY17, the steel industry modal shift (ships + rail) was 75% for primary transportation and 95%
for cargo transported more than 500km. This is far higher than the average modal shift rate of
38.1% for all industries in Japan (Ministry of Land, Infrastructure and Transport FY05 data for
more than 500km).

« Steelmakers are taking other actions too, such as improving cargo transport efficiency by using a
higher pct. of cargo space on ships, utilizing shore-based electric power supplies for ships and
using eco-tires on trucks and using eco-friendly driving methods.

(kg of CO,/k tons-km) .. . . . ..
’ CO, Emissions per Unit of Cargo Transport  Fuel saving by using electricity from shore-based sources

46
Cuts fuel oil use by 70% to 90% while ships
44.0 are docked
44
-6.6% )
No. of
42 units
41.1 Steel mills 218
Junction port 41
40 | (Totals for 4 blast furnace and
2006 2016 (FY) 2 EAF steelmakers as of the

end of FY17)

Note: Total CO, emissions from use of gasoline, light oil and heavy oil at 45 companies
surveyed divided by total ton-kilometers of cargo transported 52



5. Reference — Commercial,

Initiatives in commercial/residential sector residential and transport sector

In FY2005, Japan’s steelmakers started energy conservation programs using environmental
ledgers for residential sector. Steelmakers started education programs that included all
employees, including at group companies, promotion of use of household environmental
ledgers, and other actions. There are around 18,000 households participating in this program

in FY2017.

Steel industry is taking actions to reduce energy consumption and CO, emission from offices.
Unit energy consumption in offices in 2017 were down 25% compared to FY 2008-2012.

Household CO, Emissions
(CO, emissions per individual: kg of CO,/person-year)

2500 -
2000 -
1500 -
m Gasoline
1000 - m Electricity
stc
500 -
O -
Japan Steel Steel
Total Industry Industry
(FY2016) (FY2016) (FY2017)

Source: Estimates based on Greenhouse Gas Inventory Office materials

Notes:

1.Total for Japanese households includes households and household use of
automobiles.

2. Total for steel industry households is an estimate by JISF based on the inventory
in Japan
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Unit energy consumption in offices

Unit energy consumption per floor area [MJ/m3]

1368

-25%

1024

Avg. FY08-FY12 | FY17

Data for 307 business sites of 69 companies in FY2017
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5. Reference — Commercial,

residential and transport sector

Example of use of unused energy in nearby locations

Supply of heat to sake companies by a steelmaker in the Kobe area

'Equipment to supply heat to sake companies L — —— |

OFeatures of the heat source system
1. Supply of heat source
Steam from a power plant is used as the heat source.
2. Energy conservation
Energy use is down 30% from when each company had its own boiler. Part of steam
used for power generation is drawn off from between turbines and supplied in order to
reduce energy lost to cooling water.

OEquipment
Steam generation: 40 tons/hour
Heating capacity: 29.5GJ
Steam generators 3 Thermal transmission area: 382m2
Primary steam pressure: 1.01MPa (saturation temperature)

- Secondary steam pressure: 0.837MPa (saturation temperature)

‘Water softener: 1 set
Water supply method: Two-pipe system with direct-buried steam (300-150A) and recirculated water (50A) (24-hour supply all year)

Steam generators o4



Phase 1, Step 2 (FY13-17) Initiatives

Development item (a): Technology for reducing blast furnace CO, emissions
To develop this technology, a 10m3 blast furnace was constructed for testing. Comprehensive trials were
performed to verify the results of laboratory research conducted during Phase 1, Step 1. One goal is to
create a reaction control technology that maximizes the effectiveness of hydrogen reduction. Another is to
obtain data for increasing the scale for phase 2 tests using the demonstration test blast furnace.

Development item (b): Collection of CO, from blast furnace gas
The goal is to develop a technology that makes it possible to collect CO, at a cost of ¥2,000 per ton of CO,,
which is the cost that matches the requirements of the demonstration test blast furnace. This will require
developing a high-performance chemical absorption liquid and other substances, creating a more efficient
physical adsorption method, performing applied research for technologies for utilizing exhaust heat, and
creating technologies for more cost reductions.

(a) Technology for reducing blast furnace CO2 emissions Hydrogen reduction
Coke Oven Gas Modified coke oven Hydrogen gas B
ast —
Over o " e _ @+(b)=
amplification Furnace :
(COG) : ) CO, reduction
target is about
(b) Technology for collecting CO2 from blast furnace gas CO2 gas 30%
Blast furnace gas CO2 separation P—0—o |
Blast > CO||eCtI0n I_{ . i ’ ggﬁ:ﬁ}gﬁiejgsaﬁéetm?ggeig;zrr%ast?%;%l.i?\hruaasltﬁ)tjg:fiunr%iitss created, i
--------- : Including the site selection ana establisnment of a storage :
(BFG) SN — ] il EnEeso G,
Furnace I “Unused sensiblel ; I CO2 storage™ |  rotifed :
I I _____________________________________
----------- . 95




5. Reference —- COURSES0

Construction of Trial Blast Furnace

® In Phase 1, Step 2, a 10m3 blast furnace for testing was constructed at the Kimitsu Works,
which has a trial CO, separation and collection system (CAT1, CAT30) that can be used for
tests with this blast furnace.

® Trial operations were performed four times during FY2016 and FY2017.

Volume of
10m3

il CAT1
 (1t-CO,/d)

CAT30
(30t-CO,/d)

Construction and operation of trial blast furnace Kimitsu Works CO, separation and collection system
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20302020

5. Reference — Towards 2030

Commitment to JISF’s Low Carbon Society Phase Il

Eco Process

Aiming 9 million-tons CO, reduction vs BAU emission in FY2030 by fully implementing state-of-
the-art energy technologies

Eco Solution

Contribute worldwide by transferring the world’s most advanced energy-saving technologies to
other countries (especially to developing countries)and increasing the use of these technologies.
(Ca. 50 million ton of CO, reduction contribution in FY2013. Ca. 80 million tons of estimated CO,
emission reduction contribution in FY2030)

Eco Product

By supplying the high-performance steel that is essential to create a low-carbon society, contribute
to lowering emissions when finished products using this steel are used.

(Ca. 26 million tons of CO, emission reduction contribution in FY2013. Ca. 42 million tons of
estimated CO, emission reduction contribution in FY2030.)

Development of revolutionary processes (COURSES0)

Cut CO, emissions from production processes about 30% by using hydrogen for iron ore reduction
and collecting CO, from blast furnace gas. The first production unit is to begin operations by about
2030*. Goal is widespread use of these processes by about 2050 in line with timing of updates of
existing blast furnace facilities.

Development of innovative ironmaking process (Ferro Coke)

Develop ferro-coke that can speed up and lower the temperature of the reduction reaction inside a
blast furnace and create the associated operating process. Develop revolutionary technologies
that can reduce energy consumption for pig iron production and permit the greater use of low-
grade raw materials. 57




5. Reference — Towards 2030

Eco Process (Reduction targets in Japan for production processes)

The 2030 goal for steel production processes is to use advanced technologies as much as possible to lower
CO, emissions by 9 million tons compared with the volume of these emissions (BAU emission volume)
expected from each production volume figure™ (but excluding the improvement in the electricity coefficient).

2.2

2.1

2.0

1.9

1.8

1.7

CO, emission volume (100mn tons)

1.6

*2

*3

*4

BAU Emissions and Target

BAU emissions

- == Target

095 1.00 1.05

0.90 1.10 1.15 1.20 1.25

Crude steel production (100mn tons)

These targets are based on total crude steel production of 120 million tons in Japan, plus or minus 10 million tons. Emission reductions may be more or less than the anticipated
range if there is a significant change in production volume. If there is a significant change, the suitability of the BAU figure and emission reduction will be reexamined in accordance

with the actual production level.

Points concerning increasing the use of waste plastics and other waste materials
a. Awaiting results of studies concerning a Japanese government review of the container, packaging and plastic recycling system and other related items; may be reviewed (target

1.30

1.35

1)

Improve coke oven efficiency

)

More efficient electricity
generation

®3)

More energy conservation

(4)
®)

Waste plastics™

Develop and use
revolutionary technologies™

Total

About 1.3mn tons
of CO,

About 1.6mn tons
of CO,

About 1.5mn tons
of CO,

2.0mn tons of CO,

About 2.6mn tons
of CO,

9mn tons of CO,

About 0.9mn tons
of CO,

About 1.1mn tons
of CO,

About 1.0mn tons
of CO,

3mn tons of CO, +
Waste plastics ™

These reductions do not include the effect of changes in the electric power emissions coefficient.

Fiscal 2030 Assumption

reduced) if there is no outlook for growth in the waste materials handling capacity of the steel industry by FY2030 in relation to the actual FY2005 capacity.

b. In addition, for the reduction target incorporated in the FY2020 target, awaiting results of a Japanese government study of the recycling system; may be reviewed (target

reduced) if there is no outlook for growth in waste materials handling capacity by FY2020 in proportion to the above target.

For the development and use of revolutionary technologies, assumptions are that (a) technologies will be in use in FY2030 and (b) the use of these technologies is economically
feasible. In addition, for COURSES50, assumptions are that an international equal footing is established and the necessary social infrastructure is created, including the site selection
and establishment of a storage facility for government-led carbon capture and sequestration programs. Targets will be reexamined if these conditions are not fulfilled.

Within the target for the 5 million ton reduction in CO2 emissions in FY2020, the primary focus is on a 3 million ton reduction in CO2 emissions by steelmakers’ own initiatives for
efficient use of energy and other ways. Concerning collection of waste plastics and other ways, only an increase in the collected volume compared to FY2005 is counted as the

amount of reduction in emissions
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Steel Production Processes and Development

and Use of Energy Conservation Technologies

Coal moisture control equipment

Fuel heavy oil
Coke dry quenching equipment
SCOPE21

Reuse of waste plastics

Pulverized coal input

Top pressure recovery turbine HS

Byproduct
gas

(Dryllow-pressure loss furnace

top pressure recovery turbine (TRT))

Exhaust heat recovery OG boiler

Kalina cycle power

Reuse of waste plastics High-efficiency power

generation generation

ACC USC

Automation of coke oven combustion control ] COG

. More LDG recovery by expanding sources
Coking coal 4 Control of OG-IDF rotation speed

Temperature retention on billet transport line

LD converter gas

Coke oven Input equipment for different granule sizes Recovery of latent heat

Equalization gas recovery equipment v‘ - and sensible heat
-

Suitable capacity for blowers

Localized dust collection for casting
Iron ore
—l

Pellet pIant

Cut electricity consumption by dust collectors
Suitable volume for cooling pumps

(smaller and lower lifting)

Pulverized

LD converter

Prevention of air leakage

Continuous casting line
More efficient main exhaust blowers [Recovery of main and cooler exhaust heat]

, Bloom
Suitable size for dust collection blowers Prevention of ai leakage Input of hot slab — Slab
Control of electric motor speed Prevention of pressure loss for

Construction of high recovery rate plants
More efficient raw material air compressors

0 Direct rolling
input/exhaust

Thermal insulation for blower pipes

Electricity

(For entire steel mill)

Slab yard temperature retention measures
Exhaust heat recovery Use less power for lights

More efficient recuperator

Modify ovens (increase length, use partitions to improve heat
ission, increase oven thermal insulation, better seals for
input/output doors)

Continuous eleCtrOplatlng Improve thermal insulation for skid pipes
Improve heat pattern

\ (use sodium lamps, separate power supplies, etc.)
CDCM More efficient cooling water system
equipment Cutuse of power for auxiliary machinery Use plunger pumps, smaller and lower lifting power, control
quip (control no. of compressors, etc.) speed of heating oven blowers and cooling water pumps, less : !
Suitable volume for cooling pumps (smallerand |  Power for auxiliary machinery (less power for wasted mill motor M forlo ' br'i'?‘ ;Utputt p retention on
lower lifting power) operation, auto stop for table rolls, etc.) ransporttable, £fc)
— O

[ Efficient continuous anneallng

Heating furnace with regenerative

Hot rolling mill bumer

Cold rolling mill
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5. Reference — RITE analysis

(Reference) Change in Product Mix for Downstream Evaluations
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Life Cycle Environmental Impact of Steel Products

Issuance of ISO 20915 (International standard for life cycle inventory calculation methodology for
steel products)

€ This is a method for calculating the environmental impact of steel products. One example is the impact per
kilogram of hot rolled sheets.

€ This method can be used by steel users to calculate the environmental impact from steel when evaluating a
LCA of finished products.

€ Japan submitted the draft of this standard in July 2015 and, after discussions with many countries by using
worldsteel’s expert meeting and other channels, the standard was issued on November 12, 2018 from ISO.

L 4

ISO 20915 has the following features.

» This is the world’s first standard for evaluating the environmental impact of steel products that covers the
entire life cycle, including recycling of end-of-life products.

» The standard places emphasis on the ratio of scrap recovery instead of the scrap utilization ratio for the
reduction of the environmental impact of steel products.

» By visualizing of the effects of recycling, this standard makes possible the more widespread use of
environmental impact evaluations that cover the entire life cycle. This will increase the recycling of basic
materials on a global scale and contribute to lowering the environmental burden of these materials.

Portion recognized as eco products
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Boundary of the environmental impact
calculation methodology of ISO 20915 61



