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Carbon footprint Abandoning fossil fuels Numbers are
IS a design parameter. IS just the start. King.
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SSAB invests 45 billion SEK
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Global knowledge sharing
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Some of the participants at HylS 2022:

ArcelorMittal Posco

Baowu Primetals

BHP Responsible Steel

Energiron Tenova Rio Tinto

JFE Salzgitter

JSW Tata Steel i )

LKAB ThyssenKru pp Together for a Green Future!

Midrex Vale HYDROGEN

Nippon Steel VoestAlpine it h2ironsteelforum.com

fossilfreesteel.com
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Quantity: CO2e emissions.

Unit: Metric tonnes.

Tool: Life cycle assessment (LCA).

Reports: EPD, WtW, TtW, Scope 1-3, EN 15804+A2,
Module A1-A5, B1-B7, C1-C4, D.

Other names: GWP, Greenhouse gases, GHG.

SSAB
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Why a design
parameter?

Johan Anderson - Why carbon footprint is mandatory in design

- Tensile properties

- Compressive properties
— Shear properties

— Modulus of elasticity
- Hardness

- Density

- Permeability

— Thermal expansion
- Shrinkage

— Specific heat

- Creep

- Relaxation

- Fatigue

- Carbon footprint

11
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Why a design
parameter?

Johan Anderson - Why carbon footprint is mandatory in design

- Tensile properties
- Compressive properties
— Shear properties

— Modulus of elasticity
- Hardness

- Density

- Permeability

— Thermal expansion
- Shrinkage

— Specific heat

- Creep

- Relaxation

- Fatigue

— Carbon footprint

It is specific.
It is measurable.
It is relevant.

It is needed to achieve goals.
It is product specific.
It takes an engineer.
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Product sheet

BLOC seat

1516-900
Designed by

AtleTveit, Lars Tornge
Bloc seatisavailable with or withouta backrest and armrests, and /
«can be used on its ownor joined in rows and back to back. 5

AWARS FOR DESIBN ERCELLENGE

Anchoring/assembly

= = Free-standing/mounted tothe ground
— I
— 1
A H —
g - '
Primary material Secondary material
Hotdip galvanised and powder-coated Linseed oil proofed Nordic pine {standard
stesl wood)
The powder coating process was developed to Standard woed witha 15-year anti-rat waranty
satisfy fie toughrequirements af the High-quality FSC-certified tmber. Hardness: 17
Narwegian off share industry Comosion class on the Brinell swale. For outdioot use

c5M

e

L=

/ > : Sustainability Certifications Warranty

+ Lifetime warranty against rust
15 year warranty on powder costing

o Bl Thlosnyy Eermid

waming  wed
[ o W %
CadkisGieAld 0105 327308 202 + Spare partsalways avadable

e

Visit wwwyestre.com for more information,
Specifica ions are subject to change without notice. ub@vestra com
@2020 Vestre Ltd

. < A ] ? 7 % el 3 RS A

wwwyestecom  vestre

=




gy - <
s W—

- x » -

. . " %%96han Anderson - Why carbon footprint is mandatory in design

Product sheet

15

1516-900
Designed by L
AtleTveit, Lars Tornge
Bloc seatis available with or withouta backrest and armrests, and /
«can be used on its ownor joined in rows and back to back. =
| -
1
|
AWARS FOR DEZISM EXCILLENCE ull
Anchoring/assembly E
= = Free-standing/mounted tothe ground :
-
pm—— = =
LA H —
- ] 3
g | |
9
’
- sma Primary material Secondary material
SU sta I n a b I I Ity Hot.dip galvanised and powdercoated Linseed oilproofed Nordic pine (standard
steel wood) '
The powder coating process was developed (o Standard wood with a 15-year anti-rot wamanty I
‘satisfy fie tough requirements of the High-qual ity FSC-gertified timber. Hardness: 17
INerwegian off shioce ind ustry Corrosion o ass on the Brinall sale For outdoor use ‘
C5M
A
; Global Totalenergy Recycled - 5 8
Indicators ) ; -
warming used materials Y
4
Bt Unit kg CO2 MJ 9 Sustainability Centifications Warranty [
. i - - b
S an @\ e warantyonpender g E-
Cradle to Gate Al1-A3 201.05 3273.09 2.02 - S parsahias et i

Visit wwwyestre.com for more information,

@2020 Vestre Ltd

Specifica ions are subject to change without notice. ub@vestra com
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Customer and
business driven.

- "’ - -
\\-
Vestre Urban Furniture O
1009% transparent.
20 1 kg CO.,e p
for a 95 kg outdoor sofa

0,18 0,16
0,16 — -
0,14
oliNg 10r Zero
0,10 ]
0,08 h
0,06 80(@
0,04 N 0,02
0,02 0,_01 0,01 0,00 0,00 ] 0,00 0,00
0,00 f— —

> > O & Q

S &\é@@ & Ooc}‘”@ & é}.@ &
?‘0 (\%Q 2
<&

1516-900...

https://vestre.com/product-sheet?sku

Source: Vestre Sustainability Report 2020 and Product sheet SKU 1516-900 2022-09-21. Total company emission 2020 mix allocated to the product. Assuming wood

density to 550 kg/m3. Links: https://vestresustainability.com/uploads/documents/Vestre_Baerekraftsrapport2020.pdf,


https://vestresustainability.com/uploads/documents/Vestre_Baerekraftsrapport2020.pdf
https://vestre.com/product-sheet?sku=1516-900&productId=987&modelId=2611&coreMaterialId=335&secondaryMaterialId=330
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Carbon footprint Is not a
nice-to-have. It is a
business qualifier.

SSAB
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Abandoning fossil fuels
S Just the start.

SSAB
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Petrol car vs. electric

Johan Anderson - Why carbon footprint is mandatory in design

Volvo XC40 (2021) with Petrol E5

59 tonnes CO,e

per 200,000 km lifetime range

45,0 43

40,0

35,0

30,0 830/0

25,0

20,0

15,0
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Volvo XC40 Recharge (2021) with Global electricity mix

54 tonnes CO.e

per 200,000 km lifetime range

45,0
40,0
35,0
30,0 84% 28
25,0
20,0
15,0
10,0 7,0 7,0
4. 2,2 1,7 1,7 1,5
5,0 ' ) ) ) 0,5
0.0 . ,_l . | -_— —_— —-— N
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Reflection: BEV with global electricity mix almost as bad as petrol (-9%)

19

Link: https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf

Source: Volvo. Carbon footprint report. Volvo C40 Recharge. 2021-11-04.


https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf
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Petrol car vs. electric

Link: https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf

Volvo XC40 (2021) with Petrol E5 Volvo XC40 Recharge (2021) with Wind mix
3
59 26 :
tonnes CO,e tonnes CO.e N
. . . . N
per 200,000 km lifetime range per 200,000 km lifetime range s
g
45,0 43 45,0 4
40,0 40,0 g
35,0 35,0 =
30,0 8.3% 30,0 >
25,0 25,0 5
20,0 20,0 =
15,0 15,0 5
10,0 49 48 100 7.0 16 7,0 S
5,0 ’ 18 15 1.0 1,7 0,6 5,0 ’ 2,2 1,7 1,7 15 0.4 0.5 §
00 0.0 ,_l . | — — [ — 0.0 . ,_l . | - ] — ; ; §
< ) % . 2 ) ) Q % . 2 ) g
é{\@é 6'\&0 ) \(-\\\}& &o\c’ S @é ,8@}\% \\}{\QQ’ 6(\{06 o‘\'\{\ ,5{@6 S O \(,\\0@ &o\c, *@Qﬁ 5 Q}\{b @\(\ &\’b% os\'\\ §
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Reflection: Steel becomes important for a BEV with renewable electricity (17% of total footprint)


https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf
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Diesel wheel loader vs. electric

.

650 tonnes CO,e 180 tonnes CO,e

during lifetime during lifetime
700 700
595
600 600
500 500
400 8% 400 28%
300 300
200 200
110
100 55 100 (____W 50
0 0 10 10
0 0 i
Production Use Infrastructure End-of-life Production Use Infrastructure End-of-life

Reflection: BEV with renewable electricity much better than diesel (-72%). Steel and batteries are the largest part of the production footprint.



https://www.liebherr.com/en/int/products/mobile-and-crawler-cranes/customer-magazine/sustainable/from-cradle-to-grave.html
https://www.liebherr.com/.../...spart-am-meisten-emissionen.html
https://www.frontier-economics.com/uk/en/news-and-articles/news/news-article-i9452-big-machines-small-emissions/

SSAB
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Liebherr LTM 1160-5.2 Diesel B7

180

=

Production

Reflection:

Liebherr LTM 1160-5.2 Green H2

1350 tonnes CO,e 460 tonnes CO,e

during lifetime during lifetime
1400
1160 1200
1000
800
600
400 250
0 10 200 ,—\ - 40 20
. ] S
Use Infrastructure End-of-life Production Use Infrastructure End-of-life

H2 fuel reduces the footprint significantly (-66%). Steel is the dominant part of the production footprint.

Source: Liebherr. Life cycle analysis of greenhouse gas emissions of typical construction machines. Frontier Economics. 2022-06-10. Links: https://www.liebherr.com/.../from-cradle-

to-grave.html, https://www.liebherr.com/.../...spart-am-meisten-emissionen.html, https://www.frontier-economics.con.../...big-machines-small-emissions/


https://www.liebherr.com/en/int/products/mobile-and-crawler-cranes/customer-magazine/sustainable/from-cradle-to-grave.html
https://www.liebherr.com/.../...spart-am-meisten-emissionen.html
https://www.frontier-economics.com/uk/en/news-and-articles/news/news-article-i9452-big-machines-small-emissions/
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Diesel truck vs. eleqtric

Scania P17 28t 6x2*4 320hp Euro6 ICEV with B7 Diesel

43 1 tonnes CO,e

per 500,000 km lifetime range
with 6.1 tonnes average load

400,0 354,3

350,0
300,0 I
250,0

Johan Anderson - Why carbon footprint is mandatory in design

Scania P17 28t 6x2*4 300 kwh BEV with EU Wind Power

63 tonnes CO,e

per 500,000 km lifetime range
with 6.1 tonnes average load

Reflection: Steel becomes important for a BEV with renewable electricity (20% of total footprint)

Source: Scania. Life cycle assessment of distribution vehicles. Battery electric vs diesel driven. 2021-06-14.

Link: https://www.scania.com/content/dam/group/press-and-media/press-releases/documents/Scania-Life-cycle-assessment-of-distribution-vehicles.pdf


https://www.scania.com/content/dam/group/press-and-media/press-releases/documents/Scania-Life-cycle-assessment-of-distribution-vehicles.pdf
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Development brings down battery footprint
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https://cicenergigune.com/en/blog/gigafactories-europe-commitment-economic-recovery-battery-factories
https://www.scania.com/content/dam/group/press-and-media/press-releases/documents/Scania-Life-cycle-assessment-of-distribution-vehicles.pdf

SSAB November 21, 2022 Johan Anderson - Why carbon footprint is mandatory in design 25

Fossil-free steel will eliminate _
12.5 tonnes CO.e.

Scope 1: SSAB production: O . O t CO.elt steel. E%
0.0 st

Scope 2: SSAB energy use: .U t CO.eft steel. . . . s
P ¥ ? Scania P17 28t 6x2*4 300 kwWh BEV with EU Wind Power
Scope 3: LKAB iron ore production: O . O t CO,elt steel. 63 +§’
tonnes CO,e g5

per 500,000 km lifetime range 8

with 6.1 tonnes average load g3

Total: O . O t CO,elt steel. J 23
400,0 59

350,0 N y E
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https://www.scania.com/content/dam/group/press-and-media/press-releases/documents/Scania-Life-cycle-assessment-of-distribution-vehicles.pdf
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Fossil-free steel will
eliminate CO.e

Scope 1. SSAB production: O . O t CO.elt steel. .

Scope 2. SSAB energy use: O . O t CO,elt steel. R_eq _LJ eSl_tI n g

Scope 3. LKAB iron ore production: O . O t CO,elt steel. eI I m I n a.tl O n Of Carbo n
Total: O O t CO,elt steel. fOOtprI nt I n the

complete value chain

Lime Manganese Silicate




November 21, 2022 Johan Anderson - Why carbon footprint is mandatory in design

Passive house
Energy-plus
Efficiency-plus
Plus-energy
Ultra-low energy
Solar power
Off-grid

SSAB
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Carbon footprint for a steel framed warehou

N b e s

e i S, (o, e

Distribution Warehouse in Stoke-on-Trent, UK (2007)

3473 2 ton CO,e/CO,

for the lifetime carbon footprint (25 years)
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https://www.steelconstruction.info/images/5/5c/TZ_Summary_Paper_TSE.pdf
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Carbon footprint for two steel framed industrial buildings

'” iu,l- {l*ll;

Distribution Warehouse in Stoke-on-Trent, UK (2007)* Industrial building in Northern Europe**

8257 ton CO,e 1890 ton CO,e

30

for the embodied carbon footprint for the embodied carbon footprint
4500 900 851
4000 3820 800 737
3500 700
3000 600
2500 2380 500 @9%
2000 1850 400
1500 300
200 151
1000 46% 100 1 . 57 76 .
500 207 0 —_— [ |
0 — Concrete Steel  Other metals Insulation  Gypsum, Doors, Other
Concrete Steel On-site and external Others cement, windows,  materials
works mortar glass

Reflection: Steel stands for 29-39% of the embodied footprint for steel framed industrial buildings.

ial buildings. The Structural Engineer. October 2012. Link: https:

*) Industrial building in Northern Europe (Denmark, Finland, Norway, Sweden). Median of 91 buildings. Assessed to 7000 m?2 building area. Source: One-Click LCA: Ehbodied Carbon .Bencﬁ;na!k.s for European

Buildings (2021) Link and World Busil

of

ied carbon

*) Source: Sansom, M and Pope, R J: A

Construction - Guidance for Investors and Developers to Reduce Embodied Carbon (July 2021) Link

Council for



https://www.steelconstruction.info/images/5/5c/TZ_Summary_Paper_TSE.pdf
https://www.oneclicklca.com/eu-embodied-carbon-benchmarks/
https://www.wbcsd.org/Programs/Cities-and-Mobility/Sustainable-Cities/Transforming-the-Built-Environment/Decarbonization/Resources/Decarbonizing-construction-Guidance-for-investors-and-developers-to-reduce-embodied-carbon

It IS not enough to stop
heating houses and using
diesel. Move on.

SSAB
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Numbers a

SSAB



All “green” steel is not fossil-free




Carbon allocation schemes

gll @ -

2.0 tonne CO,/tonne steel

20% improvement

1.6 tonne CO./tonne steel @

Note. SSAB does not practice allocation schemes.

100% sold as
standard steel with

2.0 tonne
CO./tonne steel

80% sold as
standard steel with

2.0 tonne
CO./tonne steel

20% sold as
green steel with
0.0 tonne
CO,/tonne steel

SSAB



SSAB has separate fossil-free production routes

World
average

World average steel facton0 tonne CO
(iron ore based) '

SSAB has
separate
,/tonne steel production
routes for fossil-
free steel. From
mines to

SSAB | - customers.
average

That gives high
transparency
and true carbon
footprint

SSAB promises.
Fossil-free

SSAB fossil-free lines
e 0.0 tonne CO./tonne steel (target) SS A B



Calculation of the carbon footprint

— / SCOPE 2: ENERGY SCOPE 1: PRODUCTION SCOPE 3 DOWNSTREAM: END OF LIFE

USE OF PRODUCTS
4 I

T S

ELECTRIC POWER/PURCHASED ENERGY

SCOPE 3 UPSTREAM:
RAW MATERIALS & OTHER SUPPLIES

0 P

BASIC
OXYGEN L o o &

Value chains:
(I L
H fab‘ Scope 1. Direct production emissions.
=
e .‘ “-\‘ ‘

Scope 2. Indirect emissions from purchased energy.

Scope 3. Other indirect upstream emissions (raw materials & other supplies).

U
@ol'ov =T W P
gl T
e
M EROCESSING SECONDARY  REFINING AND %
Ao METALLURGY  CASTING ROLLING End-of-life.

< CRADLE TO GATE S
< i CRADLE TO GRAVE
- CRADLE TO CRADLE

Report Value chains Methodology for recycling credit Calculations
at end-of-life

Operations

Cradle-to-Gate
le-to- End-of-
E:irfzd e-to-Gate + End-o

(Cradle-to-Cradle)

PEF Methodology*

No, according to Cut-off approach.

Yes, according to End-of-Life
approach.

Yes, according to CFF methodology.

*) Product Environmental Footprint (PEF) with Circular Footprint Formula (CFF).

Scope 1 + Scope 2
Scope 1 + Scope 2 + Scope 3 Upstream

Scope 1 + Scope 2 + Scope 3 Upstream -
- End-of-Life credit (net scrap for recycling)

Scope 1 + Scope 2 + Scope 3 Upstream -
- End-of-Life credit (net scrap for recycling)

SSMB



SSAB

Numbers — EPDs reviewed by third party.

- Numbers available for all type of reports:

- Scope 1-3
- Module A1-A5, B1-B7, C1-C4, D
- Cradle-to-Gate

Cradle-to-Gate + End-of-Life
(Cradle-to-Cradle)

- PEF Methodology |

Tools Help

- Data base:

-Ract |t Lera | |

- Excel

1A |5 e | Gy Lowe

0 Inputs
- GaBI End of Life Pay DE: b DE:
Flows 254 16 0.138
Resources 254 15 0.138 152
Energy resources 0.0684 00338 0.000872 00329  0.0299
— Oth Non renewable energy reseurces 0.0684 00338 0000872 00329  0.0299
e r Crude oil (resource) 0.00149 000168  0.000799 (0.000608  0.000885

Hard coal (resource) 0.0191 0.0332 3 0.00843 0.00478
Lignite (resource) 0.0334 0.000858 0.021

Natural gas (resource) 0.0144 -0.00191  5.86E-005 0.00291

Peat (ressource) A453E-006 271E-007 6.19E-009 2.49F-006

Qutputs
L

eel b DE: ['-=I$=| mio DE Eb‘.

Flows 541 . 0.141 161
Emissions to air 319 . 0.038 0.638 0.952
Emissions to fresh water 538 % 0.102 160 938
Emissions to sea water 0.016 0.00676  0.000916 0.000821 000164  0.00582
Emissions to agricultural soil 3.85E-008  7.39E-000 S5.74E-009 2E-008 L77E-009 1.56E-009
Emissions to industrial soil 6.97E-006 1.45E-006 4.356-007 1.24E-008 5.90E-007 4.47E-006
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Green steel IS NO
commitment.

It's a non-defined label.
Reqguest numbers.

SSAB



SSAB November 21, 2022 Johan Anderson - Why carbon footprint is mandatory in design 39

Carbon footprint Abandoning fossil fuels Numbers are
IS a design parameter. IS just the start. King.

SSAB
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