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.. For a sustainable world, the transition from a linear to a Circular
Economy is a necessary boundary condition. A circular economy
requires innovation in the areas of materials, component and
product reuse, as well as related business models.

By using materials more effectively, economic growth will eventually
be decoupled from the use of natural resources and ecosystems. In
such an economy, the lower use of raw materials allows us to create
more value”

Frans van Houten, “Unleashing the Power of the Circular Economy” Report Circle Economy, April 2013



Towards a ‘Circular Economy’

4 R’s: Reduce, Reuse, Remake, Recycle
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‘Circular Economy’ = ‘Performance Economy’

Walter Stahel: The sustainability triangle of the performance economy

Economic Welfare‘A
(less waste, more renewable energy)

True Cost visualizes waste

Environmental Welfare" Social Welfare"
(less resources) (more knowledge, skills and jobs)

Principle 1 : The smaller the loops (activity wise and geographically) the higher the profit
Principle 2 : Value maintained in loops replaces value added

Principle 3 : Decreasing speed in loops enables better logistical performance

Principle 4 : Continued ownership is cost efficient (no double transaction cost)

Principle 5 : A circular economy needs functioning markets

Source: Ellen MacArthur Foundation



Circular models have economic potential

250-500 BIn Eur annually for Europe alone
Net material cost savings in complex durables with medium life spans
EUR billions per year, based on current total input costs per sector, EU
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Source: Ellen MacArthur Foundation, McKinsey
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Ecodesign and Design for Residual value
Design for Reduction, Reuse, Remake and Recyclability

6 @ O Reduction : Design for the lowest footprint (EcoDesign)
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Resource Efficiency: GreenElec

Mining/materials manufacturing

¢

Parts manufacturer

Vool

Product manufacturer

o

Service provider

Technical nutrients

I | ' ol anufacture
Reusd/redistripute
@ Maintenfance
Collection Collection

Energy recovery

e .

Landfill

i Leakage to be minimised

Aim
» Maximize recyclability
« Enable remanufacturing and repair

Through cooperation along value chain

Design Rules

materials

building blocks

Focus on connection

1. Flat geometry
eliminates need
for heat sink k
_— 2. Lamp housing
acts as lens

3. Sandwich _ _
construction assures 4. Ultrasonic welding
separation upon avoids use of
crushing connecting material

= Only use materials that can be recycled

* Avoid the use of (non-compliant) coatings

« Limit the number of different materials

+ Use preferred/pure materials

+ Get PCB out in one piece (- smelting)

+ Enable easy/fast detection of materials

+ Use SMD components

* Avoid fixed connections

= Break-down (by shredding/disassembly) to
o Pieces with uniform composition
o Pieces of relatively large size (>1 cm)

interfaces
) j N = Visual marks
identification + Lifetime prognostics

= * Reversible connections
dlsasseﬂ‘Ibly * Extendeduse of NFC

Stacked design

Sleeve
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LED PCB

Heat spreader driver

o Contact pin
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' ? Driver clamp

Heat spreader LED PCB
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Philips Lighting

Light as a Service

— Retain ownership of infrastructure

— Upgrades, Service innovation, Lifetime extension

— Residual Value through Reuse, Remake and Recycle
— State of the art LED installation and dynamic lighting
— Improve employee happiness and productivity

— End-of-life service of old materials is included

— Reduced lighting energy affords further innovation

— Low CO2 emissions and less waste




Summary

Unleashing the Power of the Circular Economy
— Condition for a sustainable world

Circular Economy = Performance Economy
— 5 principles

Ecodesign and ‘DfR’
— Reduce, Reuse, Remake, Recycle

Light as a Service
— Access over ownership
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Global Trends and Challenges
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Population growth & Urbanization & the The rise of the Resource &

demographics ~ need for Cities to middle class environmental



