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1. Introduction, Goals and Research Questions

Scope 3 emissions from purchased metals represent a major share of
industrial carbon footprints. However, current accounting practices often rely
on generic emission datasets despite strong variability across steel,
aluminium, and stainless steel production systems.

This study evaluates whether supplier-specific Environmental Product
Declarations (EPDs) improve the representativeness of Scope 3 emissions
accounting compared with generic Life Cycle Assessment datasets.

Research questions:

1. Which factors drive emission variability in metal production?

2. How large are the differences between generic datasets?

3. Can supplier-specific EPDs improve Scope 3 accounting accuracy?

2. Method Overview and Materials

A comparative cradle-to-gate Life Cycle Assessment (LCA) approach was
applied to evaluate greenhouse gas emission variability across steel,
aluminium, and stainless-steel production systems using generic datasets,
supplier-specific EPDs, and procurement-related supplier information.

Table 1: Overview of methods and data sources

Method Purpose

Identification of structural emission

Litterature Review :
drivers

Evaluation of generic emission

Ecoinvent Dataset Analysis
factors

Assessment of production-system

Comparative LCA variability

Evaluation of supplier-specific

EPD Analysis o
emissions

Identification of sourcing and

U O e production characteristics

Key variability parameters:

e production route Blast Furnace - Basic Oxygen Furnace vs Electric Arc
Furnace (BF-BOF vs EAF)

e electricity mix

¢ recycled-content integration

e alloy composition

e regional supply chains

Emission variability between production systems was evaluated using:

GWPmax — GWPmin
GWPmax

Variability = ( ) x 100

The variability equation quantified emission differences between generic and
supplier-specific production systems.
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3. Results and Discussion

Substantial variability was observed across metallic production systems.
Secondary steel and aluminium production showed significantly lower
emissions than primary production routes, while stainless steel exhibited
limited regional variability.
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Figure 1: Emission intensity comparison

Key Findings and Discussion

* Secondary steel reduced emissions by ~82%, mainly due to scrap-based EAF
production replacing carbon-intensive BF-BOF reduction processes.

e Secondary aluminium reduced emissions by ~96.5% through recycled-
content integration and avoidance of electricity-intensive electrolysis.

e Stainless steel showed only ~1.3% regional variability, indicating stronger
dependence on alloy composition than electricity mix differences.

The results demonstrate that generic emission datasets may insufficiently
represent supplier-specific production conditions within highly variable
metallic supply chains.

4. Conclusion and Recommendations

Metal production systems are not environmentally equivalent. The results
demonstrate that production routes, electricity sourcing, and recycled-
content integration can fundamentally alter Scope 3 emissions, highlighting
the limitations of generic carbon accounting datasets.

Companies should increasingly integrate supplier-specific Environmental
Product Declarations (EPDs) into Scope 3 accounting systems to improve the
representativeness, transparency, and comparability of metallic supply-chain
emissions.
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