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Introduction QO

= Companies are required to report environmental impacts of business activities @ (1) Definition of EDM structure
= Various direct (e.g., emissions to the air) and indirect (e.g., suppliers, customers) () Rocommendations (ffS &7y (@ oata catecton
environmental impacts are caused along the entire value chain of companies Contintous
. . . . decision-making
= Life cycle assessments (LCAs) for analysing environmental impacts 6 Resulte analysi using LCA-bsed Q% 9 LoA conduction

= Contribution presents a novel type of multi-stage modelling framework including an
environmental decision matrix (EDM) linked with an LCA to flexibly assess various LCA- y 49

6:
. . (5) Integration into EDM —>, &
based environmental impacts T

1499 (4) Normalization or results

* Framework enables an assessment of the activities, along the activity chains Figure 1: Proposed multi-stage framework.

Methodological Approach

= Multi-level modelling framework considering EDM and LCA  Figure 2: Schematic illustration of an
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= Environmental aspects are assessed using a 4-point environmental decision matrix (EDM) with five S —— o (.
P g P input areas (I to V) and two output areas (VI, e e T T T e T T
scale between 0 (not relevant) and 3 (very relevant) VI1). The processes are listed in rows (area l), HEEHE AN
= Weighting score for each environmental aspect reflects the the environmental aspects in columns (1), the g f| 25| | | |,
environmental vulnerability (local, regional, global) relevance o & process mih respect fo ihe 1 e
y €9 9 environmental aspect (Ill), the environmental A HHHHHNHHHEHHEE
= Controllability and optimization potential of processes impact of the environmental aspect (IV), the § SRR R HHEHHHEEHEHEHHHEE
are assessed using a scale between 1 (low) and 3 (high) controllability and optimisation potential (V), s e
o _ o the rating and materiality of the environmental B ain™{ 1 Josiin™ C 1l > v )
= Linking requires a normalization procedure to convert the aspect (VI), and the environmental impact and [Fetiesssms L Toees T T 1o [>Ts
. . Materiality of environmentalaspects| 0 | 0 | 0 | 0 [ 0 [ 0 [ 0|0 | OQ [ 0O >®
LCA results to the necessary scale (0 to 3) priority of (VII).
Results
= Materiality of environmental aspects as the weighted total of prioritized processes R a1l M A Y R
= Environmental priority of processes based on environmental impact, influenceability, TTTTTTI T T
and optimization potential
* Process-based prioritization for improvement of environmental performance B e i, RE
= Early identification of material environmental aspects and timely derivation of R HHHNHHEHHHHI
appropriate measures
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= Special Purpose Vehicle (SPV) case study e e | R | | I | A e e et A
= Highest environmental priority in the manufacturing process (materials, energy, T e W T S Y S T T N MR

waste) and in procurement (energy, raw material requirements, emissions)
_ o . . o Figure 3: Resulting EDM using the LCA-based results derived
= Energy (thermal) and air emissions with the highest materiality from Figure 2 supplemented by exemplary weighting factors.

Conclusion

= Modelling framework enables structured identification and prioritization of environmental aspects for decision support at different levels

= Multi-level approach can be used in a variety of ways for decision-making and strategy development in companies

= SPV case: manufacturing and procurement key levers, with thermal energy use and air emissions dominate overall environmental materiality
* Flexible framework that allows the integration and adaptation of LCA-based impact categories (e.g., LCC, S-LCA, external costs, CRM)
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