Aluminum Stewardship Initiative

Entity GHG Pathways Calculation Tool and Results

Jupiter Aluminum



1. Choose a base year in the "Baseline year" worksheet

2a. If Entity includes smelter(s), but no downstream activity (or recycling of non-runaround scrap in smelter casthouse), complete worksheet "Primary (100% electrolytic)"
2b. All other Entities, complete worksheet "Casthouse & Post-CH Data Entry"

Worksheet fields colour coding: :l User data entry, where supply chain activity is relevant

Optional user data entry, to refine results (e.g. electricity/non-electricity split for primary or integrated slopes for downstream)

:l Auto-calculation, based on user-entered data

1.5 degree aligned Entity slope(s)

Revision 06/03/2024

- VLOOKUP functions replace dynamic array formulae and spilled array behaviour in the following fields (to return data in legacy versions of Excel):
- 'Primary (100% electrolytic)'!F12:AN14
- 'Casthouse & Post-CH Data Entry'!D10:AL11,D14:AL15,D18:AL18

Revision 20/02/2025 (v2 PUBLICATION FINAL)

- Fixed mistake in archetype data tables which had inconsistent 2045-2050 slopes (no impact on short to mid term slopes)

- Upperbounds of casthouse and semis process archetypal slopes increased from 0.6 and 0.5 respectively to 1.5, to reflect feedback on emissions intensity of processes
- Upperbounds of material conversion procurement increased from 20.0 to 25.0, to reflect feedback on carbon footprint ofprocured products
- Removed sectoral average slopes from Entity charts to avoid confusion

- Rounded all input and output data for process to two decimal places and procurement/primary to one to reflect uncertainty/precision

- Baseline year choice extended to include 2024

- Portfolio mass weighting for CH and post-CH process emissions

- Added optional integrated process slope for casthouse & semis

- Language "fabrication" changed to Material Conversion throughout to align with ASI supply chain activity language

- Language "recycling" changed to Casthouse throughout to clarify

- Redundant hidden DRAFT worksheets deleted

- Logic Explainer worksheet included for clarity

- Plotted CH and Semis process slopes on a single chart, and included integrated slope

- Removed corporate accounting "scopes" language for clarity

- Removed lock on workbook/sheets



ACTOR
1 MODEL
2 MODEL
3 MODEL
4 USER
5 USER
6 TOOL
7 TOOL
8 TOOL
9 TOOL

ACTION

PULLS

ASSUMES

CALCULATES &
POPULATES

CHOOSES

ENTERS

LOOKS UP

PULLS

PLOTS

PLOTS

VARIABLE

SECTORAL SLOPES

A set of 2016_BASELINE intensities that
reflect the range in sectoral performance at
given increments

ARCHETYPAL SLOPES from the
2016_BASELINES

Entity BASELINE YEAR

BASELINE YEAR emissions intensity data

Nearest fit BASELINE YEAR emissions
intensity for ARCHETYPAL SLOPE

Corresponding ARCHETYPAL SLOPE data

Data from orange coloured ROWs in
"Bauxite & Alumina Data Entry'l,
'Primary (100% electrolytic)'!
and/or
'Casthouse & Post-CH Data Entry'!

SECTORAL SLOPES

20260318 v2-ASI-Entity-GHG-Pathways-Calculation-Tool-20-02-2025

from

from

into

from

LOCATION
(DATA TABLE)

'Sectoral Slopes'! worksheet

COLUMN B of the 'xx Data Table'!
Worksheets (green coloured tabs)

'xxx Data Table'! Worksheets
(green coloured tabs)

'xxx Data Table'! Worksheets
(green coloured tabs)

'Sectoral Slopes'! worksheet

LOCATION (USER ENTRY - INPUT)

'Baseline year'l worksheet dropdown

'Bauxite & Alumina Data Entry'!
and/or

and/or

'Casthouse & Post-CH Data Entry'l worksheets

LOCATION (OUTPUT)

ROW 2 of the "xxx Data Table'!
worksheets (green coloured tabs)

into

following the SDA Calculations function to the
right, where S/, is found in:

ROW 2 of the "xxx Data Table'!
worksheets (green coloured tabs)

following the logic described in the published
Decision Tree

Orange coloured ROWs in
""Bauxite & Alumina Data Entry'l,

'Primary (100% electrolytic)'! and/or

'Casthouse & Post-CH Data Entry'!

The relevant charts

in The relevant charts

SDA Calculations

The Sectoral Decarbonisation Approach (SDA) is a method to derive a company
specific benchmark from sector specific decarbonisation trajectory. The
calculation steps are as follows:

d = Cl — Sl
d: Initial per formance in base year relative to 2050 sector target
Cl,: Company emissions intensity in base year
Slyo50: Sector emissions intensity in year 2050

_ SI, — Slye50 _ Intensity reduction from target year to 2050
SI, —SI5o50 Intensity reduction from base year to 2050

py:Decarbonisation index of the sector in year y
Sly,: Sector emissions intensity in year y
SIy,: Sector emissions intensity in base year
Slyps50:Sector emissions intensity in 2050

Cl, =d xp,+ Slyys
Cl,: Company emissions intensity benchmark in year y




Choose a Baseline YEAR:
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2023

- Entities that are developing GHG Pathways for the first time are encouraged to use the most recent year for which data is
available as the base year.

- If an Entity has more detailed data for a previous year this is acceptable for validation purposes, as long as most recent
year data is also disclosed.

- If the chosen base year is more than three (3) years prior to the initial ASI Performance Standard Certification/Re-
Certification Audit that is assessing conformance with Criterion 5.3 (e.g. to align with a corporate baseline), the most recent
year data should indicate already achieved performance in line with the Entity Pathway in order for the Entity to be in
conformance.

- The base year should be fixed for the duration of the Pathway.

- Intermediate Targets must cover a period no greater than five (5) years from the chosen base year.



O 00 N UL WN -

10
11
12
13
14
15
16
17

18

19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36

38

CASTHOUSE PROCESS (GATE TO GATE) MEASURED AT OUTPUT (COLD
METAL) in Baseline YEAR (2023)

Production (t Al)

Casthouse A (Melting) 132,186
Casthouse B
Casthouse C
Casthouse D
....INSERT row(s) above to increase portfolio

Entity production weighted average 132,186
SEMI-FABRICATION PROCESS (GATE TO GATE) MEASURED AT
OUTPUT (SEMIS) in Baseline YEAR (2023) Production (t Al)
Semifab A (Cast coil, cold roll, anneal, finish) 111,420
Semifab B (Cold roll, anneal, finish) 111,401
Semifab C
Semifab D
....INSERT row(s) above to increase portfolio

Entity production weighted average 222,821

A

Gate to Gate (Process Direct & Energy Related Indirect)

Emissions Intensity (t CO2e/t Al)

Casthouse in Baseline YEAR (2023)

0.31

Semi-fabrication process in Baseline YEAR (2023)

0.10

Fabrication process in Baseline YEAR (2023)

CASTHOUSE

GATE TO GATE SLOPE =

casthouse_archetype_0.345

PROCUREMENT SLOPE MEASURED AT INPUT =

casthouse_procurement_archetype_0.3

SEMI-FABRICATION

GATE TO GATE SLOPE =

semis_archetype_0.085

PROCUREMENT SLOPE MEASURED AT INPUT =

BASELINE BELOW 2050 TARGET

MATERIAL CONVERSION

PROCUREMENT SLOPE MEASURED AT INPUT =

BASELINE BELOW 2050 TARGET

INTEGRATED

GATE TO GATE SLOPE =

INCLUDES: CASTING + SEMI-FABRICATION

PROCUREMENT SLOPE MEASURED AT INPUT =

NO INTEGRATED SLOPE
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Gate to Gate (Process Direct & Energy Related Indirect) Emissions Intensity (t CO2e/t Al)
0.31
0.31
Gate to Gate (Process Direct & Energy Related Indirect) Emissions Intensity (t CO2e/t Al)
0.04
0.16
0.10
Average carbon footprint of PURCHASED Aluminium (including scrap) (t CO2e/t Al) Mass of aluminium INPUT (t Al),
OR, if smelter casthouse: Only required if Entity wishes to use
Average emissions intensity of Aluminium INPUT to the casthouse a single integrated (multi-process)
(including liquid electrolytic tapped from pots, cold metal and scrap) procurement slope
0.3
0.0
0.0
0
This includes Scope 3 - Transport of Inbound Scrap and Embedded Carbon in Primary consumed
2016 2017
#N/A #N/A
#N/A #N/A
2016 2017
#N/A #N/A
#N/A #N/A
2016 2017
#N/A #N/A
2016 2017
#N/A #N/A
#N/A #N/A
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Type of INPUT to which column B and C applies (column A applies to whole process)

= purchased scrap (not including internal scrap) plus aluminium metal (cold or liquid)

= purchased casthouse products (not including those internally produced in integrated casthouse)

= purchased semi-fabricated & fabricated products (not including those internally produced in integrated semi-fab or fabrication process)

2018 2019 2020
#N/A #N/A #N/A
#N/A #N/A #N/A

2018 2019 2020
#N/A #N/A #N/A
#N/A #N/A #N/A

2018 2019 2020
#N/A #N/A #N/A

2018 2019 2020
#N/A #N/A #N/A
#N/A #N/A #N/A
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
#N/A #N/A 0.31 0.31 0.30 0.30 0.29 0.29 0.28 0.28 0.27 0.25 0.24 0.23 0.22 0.21 0.20
#N/A #N/A 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
#N/A #N/A 0.10 0.10 0.10 0.11 0.11 0.11 0.12 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.07
#N/A #N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
#N/A #N/A 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
#N/A #N/A 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.15 0.15 0.14 0.14 0.13 0.13 0.12 0.12
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

0.18 0.17 0.16 0.15 0.14 0.12 0.11 0.10 0.09 0.09 0.09 0.08 0.08
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 0.06
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
0.11 0.11 0.10 0.10 0.09 0.09 0.08 0.08 0.08 0.07 0.07 0.07 0.06

#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Jupiter Aluminum Process (Scope 1 & 2)

- Entity Casthouse Process Slope
— Entity Semis Process Slope
— |ntegrated Casting & Semis Process Slope

8.00 Casthouse Input (t CO2e/t Al)
7.00
6.00
5.00

4.00

t CO2e/t Al

3.00

2.00

1.00
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Aluminium Procurement (Scope 3, Cat. 1)
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Aluminium Procurement (Scope 3, Cat. 1)

1.0

0.9

0.8

™~
o

©
o

LN
o

IV 1/92021

<
o

™M
o

0.2

0.1

0.0

050
6v0¢
80T
Ly0T
9v0C
Sv0¢
0T
£v0¢
(4414
110¢
0v0T
6€0¢
8€0C
L€0g

Q.
9eQZ
SE0Z
1430+
£€0g
(434

TSR
002

6202

(TN}
8¢0
NNOH
9¢0¢
S¢oc¢
|£40]4
€¢0¢
(44814
1¢0¢
0c¢oc¢
610¢
810¢
L10¢
910¢

20260318 v2-ASI-Entity-GHG-Pathways-Calculation-Tool-20-02-2025Semi-fab Procurement Scope 3.1



Aluminium Procurement (Scope 3, Cat. 1)
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2040
2041

2042
2043
2044
2045

2046
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2049
2050



Sectoral Benchmark 2016 2017 2018
Aluminium Sector Absolute Mt CO2e (IAl) 1016 1077 1095
Primary Aluminium Sector Absolute Mt CO2e (lAl) 1037 1037 1037
Recycling Process Aluminium Sector Absolute Mt CO2e (IAl) 19 19 19
Remelt (semis & internal) Aluminium Sector Absolute Mt CO2e (lAl) 11 11 11
Semis Process Aluminium Sector Absolute Mt CO2e (lAl) 29 29 29
Primary production Mt Al (lAl) 64 64 64
Internal & fabrication scrap (semis) Mt Al 33 33 33
Manufacturing scrap (post-semis) Mt Al 13 13 13
Post-consumer scrap Mt Al 19 19 19
Total remelt production Mt Al [equivalent to Semis INPUT] 129 129 129
Aluminium Sector Semis SHIPMENTS Mt Al (1Al) [equivalent to Fab INPUT] 95 95 95
Primary (electricity) Sectoral Cradle-to-Gate (t CO2e/t Al) (IAI/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) 10.7 10.7 10.7
Primary (non-electricity) Sectoral Cradle-to-Gate (t CO2e/t Al) (IAI/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) 4.8 4.8 4.8
Primary Sectoral Cradle-to-Gate (t CO2e/t Al) (IAI/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) 15.5 15.5 15.5
Casthouse Input (t CO2e/t Al) 8.0 8.0 8.0
Casthouse Sectoral Cradle-to-Gate (t CO2e/t Al) 8.2 8.2 8.2
Semis Sectoral Cradle-to-Gate (t CO2e/t Al) 11.5 11.5 11.5
Recycling Gate-to-Gate Sectoral (IAI/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) 04 0.4 0.4
Semis Gate-to-Gate Sectoral (IAl/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) 0.3 0.3 0.3
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 813 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 756 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 22 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 9 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 26 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 66  #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 36 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 16 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 33 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 150 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 118 #N/A #N/A #N/A #N/A

104 9.7 9.9 9.6 9.0 8.7 8.4 8.1 8.1 7.7 7.3 7.0 5.7 4.1 3.6 2.4

4.8 4.8 4.7 4.8 4.8 4.8 4.7 4.4 4.4 4.4 4.3 4.1 3.9 3.4 3.1 2.9
15.2 14.6 14.7 14.4 13.8 13.4 13.1 12.6 12.5 12.1 11.6 11.1 9.5 7.4 6.8 5.3
7.8 7.4 7.4 7.2 6.8 6.6 6.4 6.0 6.0 5.7 5.4 5.0 4.3 3.4 3.1 2.5
8.1 7.6 7.7 7.4 7.1 6.8 6.6 6.2 6.2 5.9 5.6 5.2 4.5 3.6 3.3 2.6
11.2 10.5 10.6 10.3 9.7 9.3 9.0 8.4 8.4 7.9 7.4 6.9 6.0 4.8 4.4 3.5
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
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2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
341  #N/A #N/A #N/A #N/A 198  #N/A #N/A #N/A #N/A 121 #N/A #N/A #N/A #N/A 53
289  #N/A #N/A #N/A #N/A 155  #N/A #N/A #N/A #N/A 87 #N/A #N/A #N/A #N/A 35

20 #N/A #N/A #N/A #N/A 16 #N/A #N/A #N/A #N/A 10  #N/A #N/A #N/A #N/A 8
7  #N/A #N/A #N/A #N/A 5 #N/A #N/A #N/A #N/A 3  #N/A #N/A #N/A #N/A 1
24 #N/A #N/A #N/A #N/A 23 #N/A #N/A #N/A #N/A 21 #N/A #N/A #N/A #N/A 8
69 #N/A #N/A #N/A #N/A 71 #N/A #N/A #N/A #N/A 70  #N/A #N/A #N/A #N/A 68
34 #N/A #N/A #N/A #N/A 32 #N/A #N/A #N/A #N/A 30 #N/A #N/A #N/A #N/A 27
15 #N/A #N/A #N/A #N/A 15 #N/A #N/A #N/A #N/A 14 #N/A #N/A #N/A #N/A 13
42 #N/A #N/A #N/A #N/A 52 #N/A #N/A #N/A #N/A 60 #N/A #N/A #N/A #N/A 68
160  #N/A #N/A #N/A #N/A 170  #N/A #N/A #N/A #N/A 173 #N/A #N/A #N/A #N/A 175
126 #N/A #N/A #N/A #N/A 138  #N/A #N/A #N/A #N/A 144 #N/A #N/A #N/A #N/A 150
1.6 1.5 1.3 11 1.0 1.0 1.0 0.9 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7
2.2 2.1 1.7 1.5 1.3 1.3 11 0.8 0.7 0.6 0.5 0.5 0.5 0.3 0.3 0.3
3.8 3.6 3.0 2.6 2.3 2.2 2.0 1.7 1.5 14 1.3 1.2 1.2 1.0 1.0 0.9
1.8 1.7 1.3 11 0.9 0.9 0.8 0.7 0.6 0.6 0.5 0.5 0.4 0.3 0.2 0.2
2.0 1.8 1.5 1.3 11 1.0 0.9 0.8 0.7 0.7 0.6 0.5 0.5 0.4 0.3 0.3
2.7 2.5 2.0 1.8 1.5 14 1.3 11 1.0 0.9 0.8 0.8 0.7 0.5 0.4 0.4
0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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==@==Semis Sectoral Cradle-to-Gate (t CO2e/t Al) ==@==Primary Sectoral Cradle-to-Gate (t CO2e/t Al) (IAI/MPP) - need ref (CCAF - PUBLISHED 4 Dec '23) Casthouse Sectoral Cradle-to-Gate (t CO2e/t Al)
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INTERNATIONAL

R4 ALUMINIUM

Table 1: 1.5 GHG Budget Aluminium Sector

1.5° Scenario for the Aluminium Sector

CO,e emissions (Mt)

2018 2030 2035 2040 2045 2050 2018-2030 2018-2040 2018-2050
Electricity (Electrolysis) 670 461 74 15 6 6 -31% -98% -99%
Electricity (Other) 33 27 20 14 9 4 -19% -58% -89%
Aluminium Industry 279 231 176 120 76 31 -17% -57% -89%
Aluminium in Other Sectors + Transport 77 64 49 34 21 9 -17% -57% -89%
PFC 35 29 22 15 10 4 -17% -57% -89%
Aluminium Sector 1,095 813 341 198 121 53 -26% -82% -95%
Table 2: 1.5 Budget Aluminium Sector by Process
CO,e emissions (Mt)
2018 2030 2035 2040 2045 2050 2018-2030 2018-2040 2018-2050
Primary Aluminium 1,037 756 289 155 87 35 -27% -85% -97%
Electrolysis 823 586 165 75 40 18 -29% -91% -98%
Refining 171 136 99 63 37 13 -21% -63% -92%
Recycled Aluminium 19 22 20 16 10 8 19% -14% -55%
Internal Scrap/Fabrication Scrap 11 9 7 5 3 1 -20% -58% -89%
Semis Process 29 26 24 23 21 8 -11% -20% -71%
Aluminium Sector 1,095 813 341 198 121 53 -26% -82% -95%
Table 3: 1.5 Production
Aluminium (Mt)
2018 2030 2035 2040 2045 2050 2018-2030 2018-2040 2018-2050
Primary Aluminium 64 66 69 71 70 68 2% 10% 6%
Recycled Aluminium 32 49 57 66 74 81 54% 108% 155%
New Scrap/Manufacturing Scrap 13 16 15 15 14 13 24% 15% 1%
0ld Scrap/Post-Consumer Scrap 19 33 42 52 60 68 73% 170% 257%
Internal Scrap/Fabrication Scrap 33 36 34 32 30 27 7% -2% -19%
Semis Shipments 95 118 126 138 144 150 24% 45% 57%
Final Product Shipments 82 103 112 123 131 137 26% 51% 68%
New Scrap + Internal Scrap = Pre-Consumer Scrap
Recycled Aluminium = Includes Alloying Elements and Metal Losses
Primary Aluminium = Tapped from Electrolytic Cells or Pots
Table 4: 1.5 Intensity Data (Process Emissions)
CO,e emissions intensity (tonnes per tonne) 2018-2030 2018-2040 2018-2050
2018 2030 2035 2040 2045 2050
Primary Aluminium 16.1 11.5 4.2 2.2 1.2 0.5 -28% -86% -97%
Recycled Aluminium (Gate to Gate) 0.6 0.5 0.4 0.2 0.1 0.1 -22% -59% -82%
Semis Process (Gate to Gate) 0.3 0.2 0.2 0.2 0.1 0.1 -28% -45% -81%
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Mine to electricity use
Mine to electricity use
Calculated based on IEA

Including collection and processing



