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CIRCULAR

PRODUCT
DESIGN

MAKE - USE - SAVE

Ruud Balkenende, Ziirich, 28-6-2018

Linear Economy: TAKE-MAKE-USE-WASTE
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Loss of:

e Function
e VValue

e Materials

e Energy
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Circular Economy: MAKE-USE-SAVE

The Basics

WHY FOCUS

Environment System
Society Recovery
Economy Scalable

Design for Recycling

Technology
Business
User

02/07/18



Ruud Balkenende, TU DEIft, 28-6-2018, 02/07/18
Zurich

Business Model Archetypes
1. Classic Long Life

2. Hybria

3. Gap Explofter

4. ACCEess

5. Performance

1. Classic Long Life
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3. Gap Explofter

FREE SHIPPING FOR A LIMITED TIME
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b, Performance

CLEANING
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Main revenue stream for each BMA

1. Classic Long Life: one time sale of long life product

2. Hyond: repeat sales of dedicated consumables

3. Gap Exploiter: payment for product or senvice

4. Access: payment for access to speciic product over time
5. Performance: payment for result
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Research Directions
Circular Product
Design

PEOPLE

TECHNOLOGY

9 P
BUSINESS

Circular Economy: REPAIR

{

TECHNOLOGY RECOVERY

BUSINESS
Relse / Repair
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Maintenance and Repair

B Cost
Machine performance

Repair =
. . l Corrective maintenance

e T s o e

repairs

Preventive maintenance
- Attractive for services

Grace Kane, Graduation Report TU Delft, 2016

Service-engineering structure Philips

Service Model Benelux Service Model Africa

. \ (based in global sei e
w ‘ hub (e.g. Dubai, Cairo)

‘ N Company Remote

Company Remote Service Engineer

Service Engineer

o\
Local Biomedical N/ /-\
. Engineer u . .
Company Field Company Field Local Radiologist/

Service Engineer Service Engineer Medic

Grace Kane, Graduation Report TU Delft, 2016
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Failure Prediction/Diagnostics

* Clear error handling instructions/manual

* Enable accurate information exchange for remote support

Standardization

* Use standard, universally applicable components

* Use standard interfaces to enable quick subsystem connection.

Ergonomics

* Provide sufficient space around maintenance points for ergonomically safe repair
* Make regularly-replaced components easy to access and handle

Process

* Use fasteners that facilitate quick removal and replacement with minimum tools
* Design cues guide user to repair the machine in the ‘right’ way
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IPhone
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Inform user

Select program

RECOVER

Preventive
maintenance

Predicitive
maintenance

Data for
remanufacturing

Recycling
instructions
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Product-service system

Value Value

s Senva content | "
P (intangible)

content (tangible)

Pure A: Product B: Use C: Result Pure
Product oriented oriented oriented service

1. Product 3. Product . Activity ma-
related lease nagement

2. Advice and | |4. Product . Pay per
consultancy renting/ service unit
sharing . Functional

5. Product result
pooling

A.Tukker, Bus. Strat. Env. 13, 246-260 (2004)

Light as a Service

“I'm not interested in the product,
just the performance. | want to buy
light, and nothing else
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Remanufacturing

Part
| Interfacing | S,

= R

Assurance

Cleaning

Nina Boorsma, Graduation Report TU Delft, 2016
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Re-use/ remanufacture process map

Long-term vision: foresight, planning
Responsibility taken by manufacturer
Recovery strategy integrated in business model

Recovery taken into account early in design
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BUSINESS APPROACH DESIGN STRATEGIES

Long life Durability

Performance Upgrading
RECOVERY Access <+ Adapting

Renew Functionality Repair

TECHNOLOGY . Remanufacturing
Parts harvesting
BUSINESS Recycling
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TECHNOLOGICAL
ASPECTS

Material selection
Disassembly
Reassembly
Accessibility
Modularity
Standardization
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