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1. Overview of JISF and the three "Eco" activities
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Overview of The Japan Iron and Steel Federation

History

JISF's
Mission

- Established in 1948

- Reorganized through consolidation with the Kozai Club
and the Japan Iron & Steel Exporters' Association

Promoting production, distribution, consumption and trade
of steel products, thereby contributing to the development

of the Japanese economy and the improvement of society.

52 iron and steel producers

57 distributers engaged in steel processing and sales
6 organizations
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Japanese steel industry outline

Total sales
Employees

19 trillion yen (168 bil USD )
220,000 (2018)

Contributes to industries including machinery, automobiles, metal processing, and electronics.

Exports of 4% of Japan (2019), contributing to the GDP.

Japanese steel industry (2018)
Total sales JPY 19T (USD 170 B)
Employees 220,000

/ AN

Steel Products Tradings (2016)
Sales JPY 24T
Employees 80,000

Machineries
JPY 41T, 1,160,000

Automobiles
JPY 62 T, 920,000

Manufacturing equipment
Electronic components

Data: Ministry of Economy, Trade and Industry (METI)
a Roadmap for Promoting Transition Finance in the Economy and Industry Sector

Exports from Japan

Data: Customs Statistics

Year 1990
41.4 trillion yen

Year 2005
65.6 trillion yen

1 Automobile 17.8%

Automobile 15.1%

Business Semiconductors,
2 machin 7.2% Electronic 6.7%
ac ¢ components
Semiconductors,
3 Electronic 4.7% Iron and steel 4.6%
components
4 eq\ljilgr?\%nt 4.5%| | Automobile parts 4.3%
5 Iron and steel 4.4% Scientific Optics 3.8%
Instruments
Scientific
6 optics 4.0% Motor 3.3%
Equipment
Automobile Organic 2.9%
7 parts 3.8% compound °
8 Motor 2 705| | Video equipment 2.7%
9 Audio 23% Plastic 2.6%
equipment '
Tele Electric circuit
10 communications 2.1% and other 2.6%
equipment eguipment

2019
76.9 trillion yen
Automobile 15.6%
Semiconductors,
Electronic 5.2%
components
Automobile parts 4.7%
Iron and steel 4.0%
Motor 3.5%
Sem |condu .c.t.o 'r's .............
Manufacturing 3.2%
equipment
Plastic 3.2%
Scientific Optics 2 8%
Instruments
Organic 2 5%
compound
Electric circuit
and other 2.4%
equipment
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http://www.cjc.or.jp/school/a/a-1-3-1.html
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CO, emissions in Japan in 2019

Iron is abundant on the earth, low environmental impact, economical in production and easy in recycling,
resulting in wide and various use in society.
As a result, iron and steel industry accounts for 14% of CO, emissions in Japan.

Agriculture,
Energy Industry Fore;try, Fishery,
Non-energy- 8% Mining, and
related CO, / Construction
7% 2%
Transportation
18% Iron and Steel

14%

. Manufacturing
Total CO, emissions chemical 3306

Approx. 1.1 billion tons 5%

Machinery
2 2 4%
Residential
15% Ceramic, Stone, and Clay
Products
Miscellaneou 3%
Manufacturing Indus{ry
5% Pulp, Paper, and Paper
2 Products
Commercial 0%
Industry
o .
17 /0 Data: Green House Gas Inventory Office of Japan
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JISF’s activities for climate change

For contribution to low carbon society, Japanese steel industry set up 3 ECOs to address climate change.

-
Eco process b=

Energy saving and low
carbon steel production

2 "
o
P
- S

Q/Eco Product é S
Energy saving and high i\t

performance steel iy,
products in use

——

Eco Solution é

Global transfer of Eco
process technologies

Innovative technologies
R&D of breakthrough low carbon steel making technologies
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2. Lifecycle of steel products
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Circulation of steel: production and recycling

Iron ore is reduced with coal to produce steel, emitting CO.,.
Once reduced, steel maintains its property even after recycling.

el
PLECUECLS

Nippon Steel Corporation
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Life Cycle Assessment

A methodology to assess the product emissions and environmental impact in life cycle total

LCA is a method

to assess the emissions and environmental
impacts of a product over its life cycle.

Lifecycle of Steel

LCA considers

all phases of a product life cycle:
mining of raw materials, transportation,
production, manufacturing,

use, waste disposal, and recycling
of the product.

Reuse and
remanufacturing.

LCA is used S
to avoid shifting the environmental burden
between life cycle phases

from one impact category to another

worldsteel
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Open loop and closed loop recycling

Most of the material is open loop recycling material, degrading its property.
Steel is a closed loop recycling material, fully substitutional to the natural resources.

: Open-loop recycling :

| material :

I cascade recycling |

I ' chemical |

) ek innt recycling |

i > Y

| |

_ | PN :

. St thermal l

natural I material final product oustia I
resources | production production [ I
————————————————————————————— i |

|

land fill

Nippon Steel Corporation
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Removal of impurities (alloy elements) in recycling

Most impurities in steel can be removed by oxidization since iron is less oxidized than such impurities.
Cupper or nickel can be magnetically separated before remelting of steel scrap.

Hiraki, Xin, Nakajima, Matsubae, Nakamura and Nagasaka (2012)

P ~
Gas ! @ @ @ @ @ E
phase 1 :

| ,

@0 © removable|elements |
se; | @@ @ @ ' ‘
phase ] °® @ |

%0 ®

e {

o ®_ i
Metal | (
phase || .'I
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Circular steel: Steel production and closed loop recycling in the world

Steel is recycled with no change in the inherent properties of the basic steel material
and recognized as closed-loop recycling material.

=, DRI 0.1Bt

Y Secondary: pI‘OdUCtIOI‘]
f Prm}a;y prlodugm)n mm
romf_.na ura resoq.[ces ~ 063Bt

Steel Stock
32.4Bt

= JISF
Worldsteel: World Steel in Figures 2019
Bureau of International Recycling:

World Steel Recycling in Figures 2014-2018
Steel Recycling Research
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End-of-Life Scenarios of building structural frame

Most of the building material are downcycled or landfilled but steel is recycled.

What happens to a building’s structural
frame once it is demolished?

LANDIFILL

58°/° R “’O

2%
T '. - - . 4
gtvocu{o i : Do/ - ‘ : i ) b . 93

. RECYCLED

> il

el /NCINERATION RE-USE __

DOWNCYCLE

CONCRETE 'TIMBER | I|STEEL

SteelConstruction.info, https://www.steelconstruction.info/File:B_Fig10_2013.png#filelinks
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http://www.worldautosteel.org/aviation-and-auto-sectors-look-to-lightweighting/

Life Cycle Thinking

Life cycle thinking is very important. Steel is often the best choice thinking of the whole life cycle.

Often
highlighted friiﬁz;y' '
-

friendly?

\

Also important

Also important

law g=environmental impact=f high

- -----------------\

W ————
- - ———————

Life cycle
total

Production

Disposal
Recycling

- l————
e el

Nippon Steel Corporation
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3. 1SO 20915 and JIS Q 20915 standards
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Life Cycle Inventory (LCI) of Steel Product, worldsteel methodology

LCl is the life cycle emissions intensity of a product, the sum of emissions in every phase of life cycle.
worldsteel developed a methodology to calculate the closed loop recycling potential of steel products.

@

natural resources

Life Cycle of Steel

steel —_— .,
production steel final |
products products

A process ‘
substitution BF/BOF =S s EoL
, | EAF & 4 o
] credit for
ggrrfg Esfgr scrap recovery
value of scrap
=

scrap

Nippon Steel Corporation
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Life cycle inventory (LCI)
of a steel product

Virgin material

Recycled material
Scrap remeiting
Use phase

Disposal

Production Use End of life

worldsteel
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ISO 20915 standard

ISO 20915:2018 standard describes the LCI calculation methodology
for steel products including recycling, first in the material products.

)
|
o
Q.
@
T51] o
&
STEEL 0
INSTITUTE o
e
o]
o -
e
N
=
www.worldsteel.org
worldsteel

1SO 20915:2018

Life cycle inventory calculation methodology for steel products

e o | L

'-.hge': not l:mren'ﬂ

1 | |
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f | | Manufacturing of

| natural |
| resources |

' final products by

|
i
|
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" Recovery of

| Use ol Mnal :
| material from

Production of steel | products in

products at the stesl ‘downstream users society j endoflife final f
| I works | e automobile | e use of J pmd_u{:ts
o | automoliles, [ e tllsmanling,j

| manufacturers |

| ships, hun!dingsi] | recovery

| Including reuse |

H1nuf:| et r[ng scrap

Intl.rrmi SCrap Home scrap ['m:E uflimgr:rap

Scrap pool

Ferrous scrap
e :

ISO, worldsteel
https://www.iso.org/standard/69447.html
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Multiple recycling (e.g. 3rd cycle)

Primary production Secondary productions
from natural resources from scrap recycling

+@+@

CO,
emission

= 0.55

Steel
production

Nippon Steel Corporation

CO, emissions =1.0 (primary production), 0.25 (secondary production)
R (scrap recovery rate) = 0.9, Y (recycling yield) = 0.9

(©2021 The Japan Iron and Steel Federation. All rights reserved 19
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CO, emissions in multiple recycling

CO, emission in life cycle average converges to a value in multiple recycling.

Primary steel
emissions
Xor (F1)

Recycling Rate = 0.9
Yield in steelmaking = 0.9

0.9
0.8
0.7
0.6
0.5

0.4 Secondary steel
emissions
0.3 X, (=0.24
0.2
0.1
0.0
1 2 3 4 5 6 7 8 9 10

11 12 13 14
Life CyCIe Nippon Steel Corporation

CO, emission / X,

~—
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CO, emissions in multiple recycling

In closed loop recycling, there is no difference in primary and recycled steel products.

1.0 1.0

Conventional calculation Calculation with recycling
0.9 0.9
S 08 © 0.8
5 >
= O
-5 0.7 P 0.7
o —_—
= 0.6 = 0.6
0 -
IS 0.5 S 0.5
@ &
f= 0.4 S 0.4
5 5
) O 03
0.3 :
S O
0.2 0.2
0.1 0.1
0.0 0.0

Primary  Recycled Recycled Recycled Recycled

Steel Steel Steel Steel steel Steel Steel Steel Steel Steel

Life cycle ——> Life cycle ——>
Nippon Steel Corporation
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LCI calculation methodology for steel products in ISO 20915 standard

Case of no scrap use

) net emissions
o including scrap
emissions recycﬁng
In production (A)
4 R R R
gross . Serapy > net scrap recycling effect
scrap < LCI
recycling | = | o I -
effect o : < e R loss in
dmissions 0SS In
nrecycling recycling 9
recovery

process Process

(©2021 The Japan Iron and Steel Federation. All rights reserved
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LCI calculation methodology for steel products in ISO 20915 standard

emissions
In production (A)

Case of scrap use

net emissions

including scrap
recycling

(A+Bl1+ B2)

B

: ) ) } net scrap recycﬂwg potential
gross scrap | . i 5 | | |
scrap LCI potent . -~ scrap input in production (B1)
recycling R ) meSs
effect N T loss in
émissiorls  10ssin
D : recvclin scrap
in recycling ycling recovery
process process
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LCl calculation methodology for steel products in ISO 20915 standard

LCls of primary steel and secondary steel are different in production phases
but equal to each other in life cycle including recycling.

primary
stee| Secondary

steel

A+B1+B2

a B
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JIS Q 20915 Application

ISO 20915 standard is mirrored to the Japanese Industrial Standard as JIS Q 20915.

Press release by JISF on Jun 2019
* We are pleased to announce that the JIS standard for calculating the life cycle inventory of

steel products has been approved and published as JIS Q 20915 in the Official Gazette issued J |$
today, June 20 (Thursday). The draft of this standard, prepared by the Japan Iron and Steel IAPANESE
Federation, was submitted to the Ministry of Economy, Trade and Industry (METI) in October of STANDARD
last year, and was accepted. e
JIS Q 20915 =
 This standard is an epoch-making JIS standard that specifically shows a method for calculating e

methodology for steel products

the lifecycle environmental impact of steel products, taking into account the "effect of recycling"
in accordance with the characteristics of closed-loop recycling of steel products (recycling in

which steel products are recycled as many times as necessary into various new products). It is
positioned as the domestic version of ISO 20915 (Life Cycle Inventory Calculation Methodology
for Steel Products)* issued in November last year. o

e e T

« The Japan Iron and Steel Federation (JISF) has been promoting the message that "Steel is JISF
actually light. The JIS standard is a new version of the ISO 20915 (Life Cycle Inventory
Calculation Methodology for Steel Products). The new JIS standard provides a method to
guantitatively evaluate the environmental performance of a product throughout its life cycle,
including recycling. Using this method, it can be shown that the environmental impact of
products such as iron, which has excellent recyclability, is low. If this method becomes
established as a standard concept for users, including end consumers, to select products, it will
be an effective tool to promote a recycling-oriented society.
(©2021 The Japan Iron and Steel Federation. All rights reserved 25



4. LCI data collection and dataset release

(©2021 The Japan Iron and Steel Federation. All rights reserved 26



LCIl data collection and release of the datasets

According to ISO 20915/JIS Q 20915, the LCI datasets of Japan average are released by JISF.

Datasets of products

System Boundary in This LCI Study

system boundary

No Product Name Product Description i . I
1 Hot rolled coil Steel sheet rolled on a hot-strip mill to a thickness of 1.2 to 25.4mm. Width ranges from — ?Y“WW““
600mm to 2,300mm. ) . . !
: : : : ! ! B ferrous material process + r
2 Pickled hot rolled coil Hot-rolled steel from which the iron oxides present at the surface have been removed in a - | : firal use in
pickling process. natural ' non ' : products | socioty
rosourcos -_ ferrous material process .* iron & steel f?“:::“' industrial |
Cold rolled coil Pickled steel sheet rolled thin at room temperature. ) making : manufacturing
ini i i ization i I consumable material process I* Process
Finished cold rolled coil Produced by annealing process from cold-rolled steel sheet. Crystallization is controlled, _ | sutomebia
and formability is improved. | construction
5 Electrogalvanized steel  Surface-treated steel sheet with superior corrosion resistance by plating the surface with B cnergy conversion process .* i W’Lﬁw end of life scrap
zinc. _ i : recovary and
. . Obtained by electro plating. . - - scrap B scrap transportation * collection
6 Hot-dip galvanized steel Plated steel sheet manufactured by immersion in hot-dip zinc. :

7 Tin-free (ECCS) Also known as Electrolytic chrome coated steel (ECCS). Obtained by electroplating a thin
finished cold-rolled coil with a thin layer of chrome.
Good adhesion to paint, film, etc.

Used in the same way as tinplate steel sheet.

Serap pool

8 Tinplate Tin-plated steel sheet. Corrosion-resistant and excellent in workability. .
lllustration of LCI of steel products
9 Organic coated Coated steel sheet with added functions such as scratch resistance and stain resistance.
10  Plate Hot-rolled steel plate with a thickness of 6 mm or more. Sriropment lygiest
. . ; . . . 20
11 UO pipe Large-diameter pipe manufactured by pressing and welding thick plates
12 Welded pipe Small- to medium-diameter pipes made by forming steel plates into a cylindrical shape 15 =
and welding them together. 1.0 allocation focacrap recyeling
13 Sections A steel material with a variety of cross-sectional shapes to suit different purposes. I : .
Includes H-beams, angle steels, I-beams 0.5 -
14 Steel Bar Steel in the form of a bar. Steel bars are used as reinforcing bars at construction sites and 0.0 i .
as structural materials for machinery, ships, etc. A:cradleto  BI:LCI for scrap A+B1+B2:LCI with
o5 o gato LCI  consumad in the stool allocatlon for scrap
15  Wirerod Steel material formed into a wire shape by hot rolling with a cross-sectional diameter of '?or;o:ér:gngn making procass
about 5 mm to 50 mm. 1.0 J
16  Engineering steel Steel that has characteristics such as hardness, strength, tenacity, abrasion resistance, I D2-LCHfo g
(Tool steel) heat resistance, and corrosion resistance by adding alloying elements. -1.5

Data: JISF
(©2021 The Japan Iron and Steel Federation. All rights reserved 27



Life cycle inventory (CO,) of steel products (Japan ave.)

Scrap recycling effect

~ Cradle to Gate Cradle to Gate burden for  credit for
Products including recycling scrap scrap
recycling  recycling kg-CO,/kg-product
A+B1+B2 A Bl B2 Fiscal 2018, Japan
Hot rolled coil 660 1,917 36 -1,293 Japan Iron and Steel Federation
Pickled rolled coill 708 1,964 37 -1,293 oh
ichi Steel
Cold rolled coil 775 2,030 38 -1,293 Lon Iron & Sieel
sak_a Steel
Finished cold rolled coil 904 2,160 38 -1,293 Kyoei Steel
Godo Steel
i Kobe Steel
Hot dip galva 1,064 2,318 39 -1,293 Sanyo Special Steel
electrogalva 1,058 2,312 39 -1,293 jEE glr;& Shapes
Tinplate 1,222 2,280 38 -1,293 Shimizu Steel
Nippon Steel
Organic coated 1,344 2,596 41 -1,293 Daido Steel
Tokyo Kohtetsu
Tin-free 1,027 2,282 38 -1,293 Tokyo Tekko
Topy Industries
Plate 857 2,110 40 1,293 Nissin Steel
UO pipe 1,051 2,303 41 -1.293 site: 26
Welded pipe 1,065 2,318 41 -1,293 process: 169
Section 925 1,618 549 -1,293 Product: 16
Wire & rod 748 2,003 37 -1,293 recovery rate =93.1%
Rebar 793 1,541 505 -1,293
Special steel 1,222 1,798 717 -1,293
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GWP of steel product including recycling

GWP of steel product including recycling is far less than those without recycling.

Global warming potential of
hot-dip galvanized steel sheet (world average)

by-product

100

80

socradle
to _
40 gate

= 100]

GWP

[cradle to gate

20

O —

-20

recyeling
-
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LCA in steel and reinforced concrete bridges

LCI and LCA decreases including recycling in steel bridge using plate (mainly BF steel).

LCA in steel bridge

5,000
LCI of plate and rebar
— P __ 4,000
o 2.0 =
Q cradle- &
»w 15 |—— 17
£ to-gate < 3,000
S 10 —— S
Q o5 cra ate O
= inclu ycling = 2,000
Q 00 O
Plate Rebar -
1,000 —
BARIMEENS: BEROBFICH THMEEYMDLCAIRET, (2014), 9 I -
0

Design & Mai Demolition  Life Cycle
Construction Maintenance & Recovery (44 years)

BAKMER EZRREVAS KEHKOVS1I)VTHRE
ERLELCAFZERUSIaL—2a v BH 0/

30
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LCA of buildings

Office building designs of steel and reinforced concrete structures are compared including or not including

recycling.
33.600 -
00 6,000 6,000 9000 6000 6000 300
I
e T
i % A - — ’ .
i o E q
o ' | = 1 4 '
8 ta
o e P —
| &
— LR -8
___.:}.F i D | £ d A, _d .
§ (40
< - r— <[r—.—< N .
o —_— J .
8. - p *o L& - . —— M c .
~ i ' — F o
o~ P ' i fl &
g | ] |1 S| K&
J dRfas: mnn 1 o N
© B VI L -rl_' | ] e N
~ St 21 =4
B . = , £l : c
< = O L I8 B A R L1 TLEENN 1
o
o
©w 1. - | !
W;‘.c’;-» Phteten st e [ o] gyl Wibmpy. .} ettt T - et epmns

Steel structure building

(©2021 The Japan Iron and Steel Federation. All rights reserved

24,400

450

0,

6 009

¢ 030

¢ 000

15900

450300 6 000

¢ 000

3360
? 0

¢ 00

¢ 000

T

=

Reinforced concrete structure building

HE . AN ERESRIBM AR IRESE

[HESEEEDOLCAHE (CAITTzIRET ] 2017.3

31



LCA of buildings

Office building designs of steel (S) and reinforced concrete (RC) structures are compared including or not
Including recycling. RC/S is 1.24 for C to G, and 1.26 for C to G including recycling.

CO, emissions CO, emissions
(cradle-to-gate) (cradle-to-gate including recycling)
58 |No i JREHL S RCHE 5% | No. iy TR S RCHE
ke-co2/ke)| D(kg) [@Dkkg-C0D| B(kg) [@(kg-C0O2) ke-co2/ke)| D(kg) [@Dkkg-C0D| B(kg) [@(kg-C0O2)
avou—k| 1| ZBIUY— AV +E R 0.13| 3,827,380 499,223 [ 8947,090 | 1,167,012 avou—t] 1BV —NEA B 0.13| 3,827,380 478423 | 8947,090 | 1,118,386
SAM 2|8 (8%Fh) 1.54 130,330 200,839 651,260 | 1,003,592 SAM 2| 4550 (855 0.75 130,330 98,138 651,260 490,399
3|84t GRILE) 2.00 27,709 55,501 0 0 3|84 GRILE) 0.75 27,709 20,726 0 0
4|43 (L EF) 2.00 2,349 4,705 1,782 3,569 4|44 (L EF) 0.75 2,349 1,757 1,782 1,333
5| f28l (F1A) 1.62 479,189 775,328 0 0 5| f2 8 (E 1K) 0.87 479,189 418,811 0 0
6|8l (4L EFR) 1.62 2,104 3,404 2,104 3,404 6|28l (4L £ ) 0.87 2,104 1,839 2,104 1,839
7| 808 (SR{K) 2.30 225,287 518,836 0 0 7| 8B (FIK) 1.05 225,287 236,777 0 0
8 |8 & ([E#5[E AH164m) 2.30 446,900 | 1,029,211 | 1,031,200 | 2,374,854 8 |8 & ([E#5[E AH164m) 1.05 446,900 469,692 | 1,031,200 | 1,083,791
9| 4R (JR1AK) 2.1 169,870 358,426 0 0 9 | fil#k (SEIA) 0.86 169,870 145,579 0 0
10| S0AR (@R 2.11 32,194 67,929 260,775 550,235 10| 4R (@) 0.86 32,194 27,590 260,775 223,484
1| SRR (S5 B BEER) 2.1 40,275 84,980 0 0 11 | SR (X B FEER) 0.86 40,275 34,516 0 0
12|8lR (Tv¥TL—k) 232 80,083 185,632 0 0 12|8lR (Tv¥TL—h) 1.06 80,083 85,208 0 0
138l (T L. FHE. 74) 232 52,471 121,628 53,414 123,814 138l (T L. FE. 74) 1.06 52,471 55,829 53,414 56,832
14| >8R (LGS, fth) 232 35,372 82,063 17,471 40,533 14| 5> 84k (LGS, fth) 1.06 35,372 37,636 17,471 18,589
04 | 15/552%5—L(100) 2.77 4,288 11,878 4,270 11,828 04 | 15/5525—L(100t) 2.77 4,288 11,878 4,270 11,828
16 |5 R i 277 2,853 7,903 2,841 7,870 16 |5 R i 277 2,853 7,903 2,841 7,870
17|7RA77ILk 0.12 105,870 12,704 105,870 12,704 17| 7RI7)LE 0.12 105,870 12,704 105,870 12,704
18| KB4 AL 2.19 26,013 56,968 25,235 55,265 18| K& &AL 2.19 26,013 56,968 25,235 55,265
19| HEH 2.33 0 0 176 410 19 [$EE 233 0 0 176 410
20(Ayo—IL 0.36 102,845 37,024 0 0 20(Ayo—IL 0.36 102,845 37,024 0 0
21| BRIk E R (15t) 0.36 35,398 12,743 36,607 13,179 21| BRIk E R (15t) 0.36 35,398 12,743 36,607 13,179
22| 7 JLEERH 9.37 39,724 372,214 39,580 370,865 22| 7 LEERH 9.37 39,724 372,214 39,580 370,865
23|84 ILHh—Ryk 2.30 40,109 92,251 40,370 92,851 23|84 L Hh—Ryk 2.30 40,109 92,251 40,370 92,851
24| 2840 74—, (30t) 3.25 797 2,590 797 2,590 24| R840 74—, (30t) 3.25 797 2,590 797 2,590
25|PB 0.36 135,929 48,934 48,987 17,635 25|PB 0.36 135,929 48,934 48,987 17,635
26| ALCRARIRA 0.02 2,448 49 1,857 37 26| ALCRARIRA 0.02 2,448 49 1,857 37
27| RILESUR 0.32 436,402 139,649 435,119 139,238 27|RILESUR 0.32 436,402 139,649 435,119 139,238
28[ZAV N (EILAILE) 0.75 66,546 49910 54616 40,962 28| AV (EJLZILA) 0.75 66,546 49910 54616 40,962
294V (ALCA) 0.75 2,448 1,836 1,857 1,393 29|24V (ALCA) 0.75 2,448 1,836 1,857 1,393
307 ABAILS I L (TR 0.36 22,927 8,254 22,834 8,220 30| ABAILS L (TR 0.36 22,927 8,254 22,834 8,220
3| HSRAR(A—Foo4—)L) 6.20 15,751 97,577 15,688 97,187 3| HSRR(A—Foo4—)) 6.20 15,751 97,577 15,688 97,187
BE 6,591,861 | 4,940,190 | 11,801,800 | 6,139,246 BE 6,591,861 | 3,065,005 | 11,801,800 | 3,866,888
E (RC3E/Si) 1.00 1.00 1.79 1.24 E (RC3E/Si) 1.00 1.00 1.79 1.26
HH . ARSI E R R SRS S 32
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5. Product Category Rule and Ecoleaf EPD for steel products
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EPD Product Category Rules for Steel Products

JISF developed the Product Category Rules (PCRs) for all the steel products for EPD ("Ecoleaf") program
to promote the understanding and use of the LCI of steel products including recycling.

IOVU-TRIESNILTOITS A
Press release by JISF on Aug 2019 (abstract) Ecoleaf Environmental Labeling Program
The Japan Iron and Steel Federation (JISF) has formulated the Product Category Rule (PCR) for all steel products except stainless steel in order to
comply with the EcolLeaf environmental labeling program of the Japan Environmental Management Association for Industry (JEMAI). The PCR was
approved by the Association on August 13. The PCR formulated this time conforms to the 1ISO 20915 standard and JIS Q 20915, and in the future, when
acquiring EcolLeaf certification for steel products, it will be required to quantify and disclose the environmental impact of steel products, reflecting
recycling effects.

In Japan, the Japan Environmental Management Association for Industry (JEMAI) has been operating Ecoleaf since 2002. In order to obtain EPDs,
including EcoLeatf, it is necessary to calculate each product type and formulate product category rules (PCRs), which are the basic rules for declaration.
For steel products, PCRs for the relevant products were formulated in 2018 in conjunction with the EcoLeaf application for screw joint rebar.

Now that the ISO 20915 standard was issued in November 2018 and JIS Q 20915 was issued in June 2019, there is an increasing need to calculate the
environmental impact of all steel products based on these standards in a way that takes recycling into account. In response to the growing need to
calculate the environmental impact of all steel products in a way that takes recycling into account, the JISF has been working to develop a PCR for all
steel products in EcolLeaf. After submitting a PCR formulation proposal in April 2019, the PCR-Working Group prepared and submitted a draft, which
was approved in August and released to the public after public comments and an expert review. The four PCRs formulated this time cover steel products
and secondary processed steel products for construction and non-construction use, respectively.

JISF
https://www.jisf.or.jp/news/topics/190822.html
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Ecoleaf EPDs are certified conforming to ISO 20915 standard

; \ Ecoleaf Environmental Labeling Program
@™\ Ecoleaf Eco'“eafui';f’:’?"me"t:;;abe"'.‘g Pr°9_rz_"’ Niiea Ecoleaf Sustainable Management Promaotion Organization
= 5 Si nable Manage Promobmnorgmon . - - . o
L™ Type III Environmental Declaration (EPD) 251, Kaicho 2 chome, Chiyoda-ku, Tokyo Japar el Type III Environmental Declaration (EPD) 2-1, Kaji-cho 2 chome, Chiyvoda-ku, Tokyo Japan
Rectation manher s IEAIIOEES hitps://ecoleaf-iabel.jp Registration number : JR-AJ-19003E-A https://ecoleaf-label jp
M NIPPON STEEL | NIPPON STEEL CORPORATION
NSHYPER BEAM™ 1. Results of life cycle impact assessment (LCIA)
Stage (A1 "-'.ﬂi] .
e B L
IthaI warming IFCC2013 GWF100a 870 2000 |kg-CO2eq
—— e .
Acidification cradle to gate| cradle;tegateq
+ recycling
| / Photochemical ozone 0.65 0.89 |kg-C2H4eq
L ] = -
stage Manufacturieg qumm [A2) Raw [A3Masndacturiog
Functional unit Registration# | JR-AJ-19003E-A Parameter Unit Suge total pe e prody Indirect impact
it PCR number  'PA-180000-AJ-02 Global warming woczoi3 eweicta | Kg-COseq 2.0E+03 6.3E+02 1.2E+02 1.2E+03 -11E+03
PCR name __|Steel products for construction Ozone layer destruction kg-CFC-11eq| 2A4E-08 1 TE-O7 7.5E-10 2.3E-06 -2.0E-07
Ry Publication det 12/6/2019 Acidificati kg-SO. 22E+00 | 53E01 | 6.7E-02 | 1.6E+00 1.7E+00
O final products mintermediate products Verification date 11/29/2019 cl canon g 260 N N - N -
s Sng st ot ey ;. N 2 PRI e Photochemical ozone kg-C.H:eq | 89E-01 | 48E-03 | 1.0E-03 | 88E+00 -2.4E-01
Verification#  JV-AJ-19003 Eutrophication Itg-POfeq 4 1E-02 3TEDS T.1E-13 4 1E-02 -21e-02
Main specifications of the product Expiration date 11/28/2024
P“’,"m Smsf KasinR and Wl OIS PCR review was conducted by:
Main standards : SuMPO
SN400A,SN400B,SN490B,SM400A,SM400B,SM490A,5M49  Approval date 8/13/2019

0B,

SM490YA,SM490YB,55400,NSYP345B

Type : H-shape

Main sizes(unit:mm,t:thickness)

H400(t 9) x B200{t12)~H1,200(t22) x B500(t40)

Company Information
NIPPON STEEL CORPORATION

https://www.nippensteel.com/en/product/construction/

PCR review Yasunari Matsuno
panel chair = (Chiba University)
Third party verifier*
Katsuyuki Nakano
Independent verification of data & declaration in
accordance with 15014025 and 1S021930.

Cinternal mexternal

*Auditor's name Is stated if system certification has been performed.

Registration number : JR-AJ-19003E-A

(©2021 The Japan Iron and Steel Federation. All rights reserved
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http://www.worldautosteel.org/aviation-and-auto-sectors-look-to-lightweighting/

Ecoleaf EPDs are certified conforming to ISO 20915 standard

For example, 17 Ecoleaf EPDs are published by Nippon Steel, most of them for construction products ( &).

17

16

15

14

13

i2

11

2021/09/13

2021/09/13

2021/07/15

2021/05/26

2021/05/26

2020/10/26

2020/10/26

JR-AJ-21007VE

JR-AJ-21006E

JR-AJ-21005E

JR-AW-21003E

JR-AW-21001E

JR-AW-20003E

JR-AW-20002E

High Tensile Steel Plate
5 for Building Structure
s : BT-HT™ Series. an
d Steel Plates for Elast
o-plastic Hysteretic-typ
e Dampers for Building
Structures : ET-LYP®
(The Minister Certified
steels for Construction
s)

Steel Plates for Buildin
g Structures

Welded light gauge ste
el H sections SMart BE
AME

Seamless OCTG and Li
nepipe

HFW OCTG and Linepip
=

Electrolytic Tinplate

Polymer Laminated TI
NFREE STEEL

NIPPOMN STEEL CORPO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

PA-180000-43-03
Steel products for
construction

PA-180000-43-03
Steel products for
canstruction

PA-180000-43-03
Steel products for
construction

PA-180000-AW-02

Steel products (exc

ept for constructio
n use)

PA-180000-AW-02

Steel products (exc

ept for constructio
n use)

PA-180000-AW-02

Steel products (exc

ept for constructio
n use)

PA-180000-AW-02

Steel products (exc

ept for constructio
n use)

Ecole ﬁ
af

Ecole ﬁ
af

) =

10

1

2020/10/26

2019/12/06

2019/12/06

2019/12/06

2019/12/06

2019/12/06

2019/12/06

2019/12/06

2019/12/06

2019/12/06

JR-AW-20001E

JR-AJ-1S010E

JR-AJ-1S005E

JR-AJ-15008E

JR-AJ-1S007VE

JR-AJ-15006E

JR-AJ-15005E

JR-AJ-15004E

JR-AJ-15003E-A

JR-AJ-15002E
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TINFREE STEEL

NS Fire resistant steel

T-shapes from NSHYPE
R BEAMTM

T-shapes

H-piles

I-shapes, Channels

NS Tough & Thick Web
H-shapes(NS-TWHTM)

Jumbe wide flange sha
pes

NSHYPER BEAMTM

Wide flange shapes

NIPPOM STEEL CORPO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

NIPPOMN STEEL CORFO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOM STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

NIPPOMN STEEL CORPO
RATION

NIPFOMN STEEL CORFO
RATION

NIPPOM STEEL CORPO
RATION

PA-180000-AW-02

Steel products (exc

ept for constructio
n use)

PA-130000-AJ-02
Steel products for
construction

PA-130000-AJ-02
Steel products for
construction

PA-180000-AJ-02
Steel products for
construction

PA-180000-AJ-02
Steel products for
construction

PA-180000-AJ-02
Steel products for
construction

PA-130000-AJ-02
Steel products for
construction

PA-130000-AJ-02
Steel products for
construction

PA-180000-AJ-02
Steel products for
construction

PA-180000-AJ-02
Steel products for
construction

D
B

D DD DDDDD
W OH B OH B OHEH B OH H

D
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6. LCA promotion by JISF
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LCA promotions by JISF

JISF LCA site: closed loop recycling, LC thinking, ISO 20915 standard, LCI data collection, etc.

The Japan Iron and Steel Federation

Chairman's Comments

- =
Statistics & Analysis Activities JISF Organization Action by the steel industry: daiz

O HOME > Activi

Activities

© Current Major Activities(PDF)

© Climate Change Policy

© Technology Development for
Environmentally Harmonized
Steelmaking Process

(COURSES0)

© LCA of Steel Products

=

Life Cycle Thinking

=

Types of Recycling

=

steel products

,_
@
(]

o
=)
el
%]

(Standar:

industry: data collection

a8

Reference information

© STEEL CONSTRUCTION
TODAY & TOMORROW

© Technological Reports and
Publicatio
Construction

ns on Steel

© JFS Standard for automobile

Overview
Overview «

Details of Data
Function and Functional Unit « System Boundary - Data quality « Participating companies -«

Calculation of an average value - Assumptions of methedology and handling of co-products -«

Data format - Recycling Rate

Precautions - Data request -

ol EPRERY oy I Overview

. LCA of Steel Products

~Steel can be recvceled again and again~ The Japan Ir.c-r' and Steel Fe.derat'on (J1I5F), in cooseratic-n. with worldstee! :5 LCI data collection, conducts a highly
i comprehensive, representative and transparent LCI study in accordance with ISO 20915, IS Q 20915, IS0 14040
and ISO 14044 standards, based on the data collected by its member steel manufacturers on a regular basis. The
published result are Japanese average data.
The Japanese average LCI data for steel products disclosed here is the result of LCI data collection and calculation
with the methodology according to the IS0 20915 standard and JIS Q 20915, the methodeology common to the
global steel industry. The Japan Iron and Steel Federation collected primary data based on the actual operation in
steel mills for fiscal 2018 and calculated the Japanese average LCI values for 2ach steel product in the LCA Study

Norking Group of the Technelogy Policy Committee.

Types of Recycling Life Cycle
Assessment Society of]

Japan (JLCA)

What is Life
Cycle Thinking? |

Description of

material -/.\
recycling @L

The Institute of Life
Cycle Assessment,
Japan

Please click here to inquire about the world average LCI data from worldstesl.

ing of materials

Reference Japan Steel Can
information Recycling Association

ISO 20915/JI1S Q Action by the steel
20915 industry: data
collection

I Details of Data

An introduction to ISO
and JIS standards i

for steel LCI TG
calculation | )
N

methodology S

—
past presentation 6
and publication

materials related

to LCA

worldsteel | Function and Functional Unit

One kg of a steel product at the factory gate is used as a functional unit.

Tha | T stiidv was annlirahla th tha varietiae Af eteal nradicte chrwn in tha tahle halrw Natailad enacificatinne
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LCA promotions by JISF

( ! ) The Japan Iron and Steel Federation

Actually,
Steel is Light

s . —

And steel is becoming even “lighter”

Technology iz making ateel ighter and lighter by i g its gth. A series of
innovations reduced the amount of stesl required to achieve the 2ame gth by two-thirds. With
many future innovations lined up, steel iz a material with a high ial to b even “lighter”.

Steel can be recycled “lightly”

Steel haz another iife after the product iz no longer uzed. Almoet all steel iz recycled worldwids, because
steel can be sorted easily using magnets and has the flexibility to be recycled into a varisty of steel
p B of thees propertise, stesl can bs recycled “lightly” into all kinda of stesl products.

Steel has a “light” burden on the environment

Stesl production generates lezz CO2 than the production of many materials. Additionally. becauzs of
ita recyciability, ateel haz very amall snvironmental burden at the time of dispoaing. Steel iz a matsrial
with a “light” impact on the environment through its entire life cycle.

Steel =
the champion

of recycling

http://www.jisf.or.jp/en/
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LCA promotions by JISF

JISF promotes the sustainability of steel and life cycle thinking with SNS.

Page views reached over 4 million.
Collaboration with YouTuber and quiz campaign were effective for the promotion.
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