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Industry characteristics

* Electric motors, VSDs and UPSs are industrial products sold for the
professional market (B2B)

* Key market drivers:

— Energy efficiency
* Electric motors convert >50% of electrical energy consumed in Europe
* Applying VSDs to motors running at part load saves 20-50% of energy

— Reliability — minimizing downtime for driven applications
— Safety and security
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Material efficiency in CEMEP industries
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Optimizing lifetime — reliability, durability,
maintenance and repair

Use case and operational conditions vary significantly

Lifetime for motors is 10-30 years and for VSDs and UPSs 5-20 years
High reliability as market prerequisite

Maintenance information already market mandatory

Well established market for repair and maintenance services

Only negative business case for smallest VSDs and UPSs
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Use of recycled materials and/or reused
parts and components

* Recycled materials already in use (e.g. in cast iron flanges or housings, lead in
batteries and recycled materials for packaging)

* Quality of materials is key:
— Strength, rigidity, performance
— Safety aspects like fire-resistance
— RoHS and REACH compliance

* Today a limited market offering compliant materials based on recycled content

 CEMEP suggest a study to assess actual level and potential for further uptake
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Recyclability

* Already high recyclability of 70-90%

* Metals in the products are of high value (copper, aluminum, steel
and lead)

* Plastic parts can be a challenge, especially mixed materials

* End-of-life products in Europe treated under WEEE framework
* But significant part of products are exported outside Europe

* Tradeoffs between durability/reliability and recyclability
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Refurbishment and remanufacture

e Refurbishment and remanufacture of motors is a well-established
business

 However it delays introduction of new and more energy efficient
motors

* More difficult for electronic products such as VSDs and UPSs due to
physics of ageing for electronic components

* Incentives needed to build a positive business case
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Packaging

* Ongoing transition in the industry away from plastic-based packaging
and towards renewable materials

* Use of returnable packaging is emerging within the industry
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Digitalization

* Increasing products and systems interoperability

* Digital solutions to substitute hardware based

» Supporting the marketplace for recycled materials

e System optimization through sensors and remote monitoring

* Predictive maintenance

* Supporting product-as-a-service or performance-as-a-service models
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CEMEP recommendations for regulators

Industries are different and there is no one-size-fits-all solution

Balance the tradeoffs between material efficiency and energy efficiency and
between durability and recyclability using a “least life cycle cost” principle

Any actions should look for impact and solutions at the system level

Development of harmonized standards should
be used supporting the regulatory framework

Ensure market surveillance for effective implementation




