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Life Cycle Assessment (LCA) is a method used to

Key Factors in the evaluate the environmental impacts of a product

across all stages of its life—from raw material

Life CyCIe Assessment extraction to end-of-life disposal or recycling.

The goal is to make informed decisions that reduce

Of EIeCtric MOtOI’S the overall environmental footprint of a product.
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Stages to Consider

What it involves:

- Mining and sourcing raw materials like rare earth

® materials, copper, and aluminium.

- High energy use and significant ecological disruption.

- Contribution to resource depletion and toxic emissions.

1 Critical issues:
Raw - Scarcity of materials (e.g., copper).

- ®

Material - Dissipation of materials (e.g. neodymium).

Extraction - Geopolitical and ethical concerns
(e.g., mining conditions, materials availability). 2

Manufacturing

What it involves: Phase
O - Processing of materials into components.
- Assembly of the motor.

O O - Energy consumed in factories.
o O O Key impacts:

- GHG emissions from industrial processes.
- Waste generated during machining and assembly.
- Use of water, chemicals, and coolants.

End-of-Life
Phase 4

What it involves:
- Operational life of the motor in real-world conditions.
- Energy consumed during driving.

Factors to consider: Use
+ Motor efficiency- Measures how effectively input Phase
energy is converted into motion.

Environmental impact:
- Emissions from electricity generation.

- Lifetime energy consumption based on expected
usage (e.g., 200,000 km).

What it involves:
- Dismantling, recycling, or landfilling components.
- Recovery of valuable materials.

Challenges:

- Difficulty in separating materials (e.g., bonded magnets,
magnets end up with scraps of other metals like
aluminium or steel).

- Limited infrastructure for rare earth recovery.

- Potential loss of reusable materials to waste.

Key Environmental

Impact Indicators

Why LCA Matters

« Encourages eco-conscious design.

- Helps avoid burden shifting (reducing impact
in one phase but increasing it in another).

« Provides a holistic view of environmental

Climate Change (Carbon Footprint)
- Total CO,-equivalent emissions across all life cycle phases.
« Highly influenced by efficiency and electricity source during the use phase.

Resource Depletion and dissipation performance.

« Depletion indicators measures the scarcity of non-renewable materials in the earth crusts.

- Dissipation indicators measure the reduction of resources accessibility and dissipative flows. Trade-offs: A design that reduces one impact
- Focuses on metals like copper, aluminium and rare earth elements depending on the indicators. (e.g., by using less rare earth material) may

increase another (e.g., less efficiency hence
more energy use).
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