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3C-SERVEES

C-SERVEES Circular Economy Business 
Models  (CEBM) Tasks

1. Development of a reference circular economic economy business model for 
the E&E sector (REF-CIRCMODE).

2. Development of a product-specific CEBM for each of the four target products 
in C-SERVEES:

▪ Washing machines’ circular economic business model (WASH- CIRCMODE)

▪ Printers’ circular economic business model (PRINT- CIRCMODE)

▪ Telecom ALM products’ circular economic business model (ALM-CIRCMODE) 

▪ TV sets and displays’ circular economic business model (TV- CIRCMODE)



From conceptual organigram to REF-CIRCMODE Framework

Current Business 
Model

LAYER 1: BUSINESS STRATEGY

OBJECTIVES
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 3.2 CEBM Opportunities

3.1 CEBM Challenges

Publication (2021): “A circular economy 

business model innovation process for the 

electrical and electronic equipment sector”. 

Journal of Cleaner Production 

DOI: 10.1016/j.jclepro.2021.127211

(https://www.sciencedirect.com/science/article/pii/

S095965262101430X?via%3Dihub) 

http://doi.org/10.1016/j.jclepro.2021.127211
https://www.sciencedirect.com/science/article/pii/S095965262101430X?via%3Dihub
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Product specific CEBM (CIRCMODE) 

1. REF-CIRCMODE mapping for the 4 C-SERVEES 

product specific CEBMs 

2. Product specific CEBM data capture and analysis 

3. WP2, WP3 (ICT tools) and WP4 (demonstrations) 

integration 

4. Product specific CEBM  validation visits to ENVA, 

Lexmark & Arcelik

5. Validated product specific CE actions to be 

demonstrated in WP4

Product specific CEBMs methodological steps
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Product specific CEBM Layer 0 
(Product Specification)
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Product specific CEBM Layer 1
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Product specific Layer 3 
(Challenges & Enablers)



9C-SERVEES Product specific Layer 3 (Challenges & Enablers)
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Product specific CEBM Layer 4 
(EU Policy Mapping)

EU Policies



11C-SERVEES

Product specific CEBM Layer 5 
(Circularity Indicators)

Publication (2022): “Developing and applying circularity indicators for the 

electrical and electronic sector: A product lifecycle approach, Sustainability, 

14(3). DOI: 10.3390/su14031154 (https://www.mdpi.com/2071-1050/14/3/1154) 
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CIRCMODE CE Actions that are 
currently being implemented in              
TV-CIRCMODE demonstrations

Publication (under review): “Implementing a Circular 

Economy Business Model Canvas in the Electrical and 

Electronic Manufacturing Sector: A Case Study 

Approach”, Sustainable Production and Consumption.
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Large-scale demonstrations

Validation of the new CEBMs and ICT services through 4 demonstrations 

involving specific EEE products and their value chains

Large household 
appliances: 

ARCELIK washing 
machines

Demo: 100 units

IT equipment: 

LEXMARK printers 
& toner cartridges

Demo: 200 + 1K 
units

Telecom 
equipment: 

ADVA ALM 
product line

Demo: 200 units

Consumer 
equipment: 

ARCELIK TV 
sets/displays

Demo: 100 units
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Demonstration background

Soltel

Communication

Information 

exchange

Circularise 

Blockchain

RINA-C

Logistics

Optimisation and 

planning of 

transport routes

Material and 

components 

information

WM-CIRCMODE

PRINT-CIRCMODE

ALM-CIRCMODE

TV-CIRCMODE

Testing ground for our 
newly developed CEBMs 
and ICT functionalities

WP2: CEBMs WP3: ICT tools

WP4: demos
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CEBM implementation

Washing machine demonstration
List of CE actions 

Design phase Use phase EoL phase

WASH_A1.1.1 Increase recycled 
plastic content in washing 
machines’ components

WASH_A1.1.4 Develop a 
washing machine renting model 
for B2B customers

WASH_A1.1.5 Develop a strategy to collect 
and remanufacture end of use washing 
machines

WASH_A1.2.1 Use novel formula 
to increase recycled PET content in 
the washing machines’ tub to 
make it more durable

WASH_A3.3.2 Obtain feedback 
from washing machines’ B2B 
customers via questionnaires

WASH_A1.5.1 Use 3D printing for washing 
machines’ components

WASH_A2.3.2 Use QR codes to 
provide information about 
washing machine’s materials and 
company’s circularity 

WASH_A4.1.2 Develop new 
corporate B2B sales channels in 
Europe for renting refurbished 
washing machines

WASH_A2.2.1 Develop washing machines’ 

dismantling and repair training programmes

WASH_A8.2.1 Assess the 
feasibility of washing machines’ 
leasing/renting options

WASH_A2.3.2 Use QR codes to provide 
information about washing machines’ 
materials and company’s circularity 

WASH_A4.1.1 Expand partnerships with 
Arçelik dealers and retailers to sell 
remanufactured B2C washing machines’

WASH_A.5.3.1 Initiate a take back collection 
system for end of use washing machines in 
Europe with a partner
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Large-scale demonstrations

DEMONSTRATION GOALS

Design phase Use phase End-of-life phase

Implement eco-design 

(increase recycled content)

Explore eco-leasing 

opportunities, collect 

customers’ feedback

Improve repair and 

refurbishment 

operations

Explore eco-design 

potential (design for 

dismantling)

Improve logistics and 

collect customers’ 

feedback

Promote refurbishment 

operations and increase 

material circularity

Implement eco-design 

(design for energy 

efficiency and design for 

recycling)

Analyse and implement 

PSS for ALM products

Lifetime optimisation 

model for ICT products 

(LCA based)

Smart QuestioningLogistics PlatformCertification by ICT

ICT TOOLS enablers

Information exchange 
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WM & TV Demonstration by Arçelik

WM TV

Increased recycled content
10% recycled PET in tub (for the first time in a 1200 rpm WM tub’s

raw material) & 63,5% recycled PP in detergent box group
(except drawer) and inner cover (for the first time for Grundig 
brand)

Increased recycled content
30% PC_ABS_v0 in TV back cover- first
time

Rent model tried in B2B channel for the first time & feasibility study & surveys

• 25 WM’s - Fundation Matia, Spain
• 40 WM’s – Samsun University Dorms, Turkey
• 35 WM’s – Bolu University Dorms, Turkey

• 53 TV’s - Fundation Matia, Spain
• 22 TV’s – Samsun University Dorms, Turkey
• 25 TV’s – Bolu University Dorms, Turkey

Giving end of life products a new life- refurbished products- initiating a take back and collection system
with Partner Emaus
Customer experience at living labs
Trial of 3D printed spare parts
Trial of recovery of materials from end of life products- recyclability options



22C-SERVEES

Outcomes from the Project – Design and Production

WM TV

Use of PC_ABS_V0 material from Covestro for the first time in TV back cover- first with 30% recycled material for demo
project
Increased to 40% recycled material for extension to Grundig TV’s produced for Germany – more than 24 tons of recycled
material used in c.4000 TV’s
Turkey cannot import recycled raw material- so Arçelik tries to create the same infrastructure with a Turkish supplier all the
while trying to talk with the government on how to get over this issue

CES Fair 2019 Joint Showcase – Arçelik & 
Circularise
QR code integration with partner 
Circularise - partnership extension
outside CSERVEES- mass balance
certification via blockchain*

*First time 10 companies from chemicals and appliance industry come
together to try the public blockchain on certification of biobased
materials via mass balance approach



Outcomes from the Project – Distribution and Use

WM TV

• 25 WM’s - Fundation Matia, Spain
• 40 WM’s – Samsun University Dorms, Turkey
• 35 WM’s – Bolu University Dorms, Turkey

• 53 TV’s - Fundation Matia, Spain
• 22 TV’s – Samsun University Dorms, Turkey
• 25 TV’s – Bolu University Dorms, Turkey

• Carried out first time in the company related to refurbished product sales (previously done for pay as you wash service)
• Positive NPV for a 10 year period for both Turkey and Spain but with better results in Turkey- mainly cheaper labor cost
• Most important factor is successful increase in customer numbers
• Sensible to the factors below:
• +/- change in price, number of first contract, successful attrition, installation, warranty, logistics, labor, WACC

• Carried out among global Arçelik employees internally: 39% would rent instead of buying a new one if same quality and 
warranty terms apply. 

• Second hand refurbished product acceptance is highly correlated to price. 78% would only buy a refurbished item with a 
discount. 

• WM’s are more suitable for B2B segments such as 
dormitories, elderly care homes

• TV’s are suitable for hotels, elderly care homes, dormitories



Outcomes from the Project – Refurbishment

WM TV

• Refurbishment process has been developed by EMAUS.

• Trainings for EMAUS workers carried out through Sareteknika. Trainings

contributed to improving worker skills: increasing WEEE recovery rate from

3% to 3,5%.

• Gasket placement is labor intensive and requires manual performance.

• Arçelik products have been rated as easily reparable by EMAUS technicians.

• WM repair process deployment is easier compared to TV repair process.

• Refurbishment process has been developed by EMAUS.

• Trainings for EMAUS workers carried out through a

collaboration with Telenis. Trainings contributed to

improving worker skills: increasing WEEE recovery rate

from 3% to 3,5%.

• Repair technicians are better equipped to repair WM’s instead of TV’s whereas results of both Arçelik survey and living labs survey show that consumers are more willing to

buy a refurbished TV rather than a WM. This shows the need to invest in infrastracture and labor capabilities to equip the technicians for TV repairs so customer demand can

be met.

• Emaus currently does not recover components from refurbished products so there is potential to use recovered WEEE items rather than buying new spare parts.

• Arçelik can cooperate with EMAUS outside of the project on training of technicians, preparation of reference manuals for all technicians, facilitate agreements with distributors,

logistics operators, on extraction and sale of WEE components as spare parts or to be used in refurbished products.

• ICT Platforms such as Soltel can be used to collect, document and transfer knowledge in a safe and secure manner between manufacturers and repairers.

• Risk of electric shocks during dismantling, risk of harming LED panel makes it very difficult, labor and investment intensive for TV’s.

• TV recovery requires special skills and expertise and special equipment

should be used to prevent static electricity.

• PCB, plastic covers, led bars, cables are easy to refurbish

• LCD panels have the highest damage rate and they are not easy to be

repaired.

• Connectors connecting LCD board to the panel and the wild cables attached

to the LCD panel are extremely important.
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Living Lab Activites and Results- End of Life

OBJECTIVES:
• Define de user profiles

• Analyze the sales potential

• Pedagogical demonstration 

METHODOLOGY:

• A demonstration space is designed at the Emaus facilities (Ekocenters) explaining the project. 

• User profiles that can match with the offered products are created and defined.  Once defined, they are recruited.  

• 17 tests are carried out to measure the interest in the refurbished washing machine product and 17 tests to measure interest in the refurbished 
television product.  

• Subsequently, the data are collected and the test results are analyzed. 

• The challenge lies in transferring this innovation to people in the street, citizens who do not work in innovation. 

“It is based on the principle 
that you cannot value 
something that you do not 
understand”.



Outcomes from the Project – End of Life, Living Lab Results

WM TV

• 88% of participants would prefer to buy a refurbished WM.

• 47% of participants estimate the lifetime of a washing machine to

be between 10-15 years.

• 47% of participants would buy a refurbished WM for a price of

EUR 241.

• 76% of respondents indicated they would buy a refurbsihed WM

from EMAUS.

• 59% of the respondents prefer EMAUS and GRUNDIG to be jointly

responsible for the warranty of the WM.

• 59% of the respondents think the warranty term should be 2

years.

• 87% of the participants trust that the product would have been

better treated with rent model at a center for elderly people for 3

years.

• Participants find it interesting to know the hours of use of the

product, 53% of people believe that it is a piece of information to

take into account when making the decision to buy a washing

machine.

• All participants would prefer to buy a refurbished TV.

• 53% of participants estimate the lifetime of a TV to be between 5-10

years.

• 41% of participants would buy a refurbished WM for a price of EUR

250.

• 82% of respondents indicated they would buy a refurbished TV from

EMAUS.

• 65% of the respondents prefer EMAUS and GRUNDIG to be jointly

responsible for the warranty of the WM.

• 59% of the respondents think the warranty term should be 2 years.

• 80% of the participants trust that the product would have been

better treated with rent model at a center for elderly people for 3

years.

• Participants find it interesting to know the hours of use of the

product, 47% of people believe that it is a piece of information to

take into account when making the decision to buy a washing

machine.



Outcomes from the Project – End of Life, 3D Printing Results

WM TV

• WM’s have several components including plastics, metals,

rubbers, concrete wieghts, etc.

• Plastics were selected to be 3D printed- (Liquid detergent

container)

• WM 3D printing tests failed.

• WM works under dynamic loads which require mechanical

strength. Parts in contact with water are expected to be

resistant to chemicals and high temperatures.

• There is a perceptual quality expectation for visible parts of

the washing machine like front panel, front door.

• Detergent box was considered as a first option but they

could not be printed in the 3D printer.

• Therefore, same tests were concluded with liquid

detergent container group but printed version’s surface

was not smooth, clogged with detergent. The polished

versions also failed and got deformed.

• rPET and PETG filamet are the most suitable materials for 3D

printing.

• TV stands have been selected as the parts to be tested.

• TV 3D printing tests failed.

• The formulation developed was too rigid and could not pass

the safety tests.

• TV stands are critical components because they carry the TV.

• The 3D printed TV stands could not pass the safety tests.

• Products with weight >7kg could not pass the tests.

• The demo products are 9kg.

Partnership with Particula
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3D Printing Activities for WM and TV
WM demo

Left to right: original, 3D printed & unpolished, after testing 3D 
printed & unpolised, after testing 3D printed & polished

after testing 3D printed & polished

after testing 3D printed &unpolished

• 3D printing part selection
is critical due to the
dimension&geometry

• Perceptual quailty is failed

• The tests have failed.
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3D Printing Activities for WM and TV
TV demo

FACILAN C8  material, 30 % infill density FACILAN C8  material,
rPETG 30 % infill  density

PET G material - 20 % infill density and 0.2 layer

PETG material - with the infill  density of 30 %, 15% and 20%.

• The tests have failed.

• The material formulation is too rigid to be used.

• rPET and PETG filament are the most suitable for TV sets
and display spare plastic parts production

• Products with weight >7kg could not pass the tests.

• The demo products are 9kg.
PETG 30% infill 0.2r PETG FACILIAN C8 30% 0.2

PETG 30% infill 0.2r, PETG 50% infill 8 perim 0.2 refol

PETG 50% infill 8 perim 0.2r 

Second party, after testing 3D printed

The first LVD -Low Voltage Directive (product safety test standard made under IEC 62368-1) 

test failed to pass the safety test at the LVD station, therefore the planned 4 samples left are 

not completed.



Outcomes from the Project – End of Life, Dismantling

WM TV

• Partners: Greentronics

• Greentronics prepared a dismantling procedure for demo

products.

• Costs of the dismantling, packaging, labor and shipping provided

by dismantlers is considerably high compared to the cost of

obtaining such components as new ones.

• The recovery of the components by a refurbishment company

rather than a recycler can add more value considering the

complexity of the recycling process and the low chances of

recover at the site of the recyclers coupled with high costs.

• Partners: Greentronics and Indumetal

• Dismantling procedures have been produced.

• Two different costs show the sensitivity of the feasibility based on

logistics, labor, packaging costs.

• Recyclers do not receive WEEE in good conditions. This reduces the

potential to recover spare parts. Therefore, from a circularity and

recovery of components perspective, it makes more sense for repair

companies to have special operations to work on the recovery of

components before the product becomes waste.

TV Component Recovery Costs Greentronics Indumetal
Time to dismantle/check parts (mins) 10,5 13
Time to pack parts ready for shipment

(mins)

5 21

Cost to pack the parts (€) 10 4
Cost to ship the parts (€) 480 200
Hourly rate (€) 3,8 30



Outcomes from the Project – End of Life, Dismantling

WM TV

• Partners: Greentronics

• Greentronics prepared a dismantling procedure for demo

products.

• Costs of the dismantling, packaging, labor and shipping provided

by dismantlers is considerably high compared to the cost of

obtaining such components as new ones.

• The recovery of the components by a refurbishment company

rather than a recycler can add more value considering the

complexity of the recycling process and the low chances of

recover at the site of the recyclers coupled with high costs.

• Partners: Greentronics and Indumetal

• Dismantling procedures have been produced.

• Two different costs show the sensitivity of the feasibility based on

logistics, labor, packaging costs.

• Recyclers do not receive WEEE in good conditions. This reduces the

potential to recover spare parts. Therefore, from a circularity and

recovery of components perspective, it makes more sense for repair

companies to have special operations to work on the recovery of

components before the product becomes waste.

TV Component Recovery Costs Greentronics Indumetal
Time to dismantle/check parts (mins) 10,5 13
Time to pack parts ready for shipment

(mins)

5 21

Cost to pack the parts (€) 10 4
Cost to ship the parts (€) 480 200
Hourly rate (€) 3,8 30



Outcomes from the Project – End of Life, Validation of Recycled Plastic Materials

WM TV

Partnership with Gaiker & Aimplas

Material provided by INDUMETAL 
(PC-ABS parts from EoL TV panels)

• Tests are compliant with Arçelik specs except for mechanical

properties such as tensile strength and elongation at yield.

• Properties can be improved to meet Arçelik standards by including

virgin materials and reformulating.

• Recycled parts need to be checked for halogens according to TV

ecodesign criteria.

•

Detergent box gr from end-of-life Beko/Grundig washing machines 
were collected by Emaus at their facilities. (PP material from

detergent box)

• The tests proved to provide positive results and are compliant with Arçelik

specs except for physical properties such as MFI and mechanical properties

such as Izod and tensile strength.

• These properties can be improved to meet Arçelik standards by including

virgin materials and reformulating.
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1. Key circular 

activities

5. Circular customer 

relationships

6. Key circular 

channels

7. Circular value 

proposition

8. Circular revenue 

streams

9. Circular cost 

structure

1.2 Embrace ecodesign to ensure circularity across all lifecycle stages

1.4 Develop circular logistics and distribution

1.5 Provide repair and maintenance services

1.6 Optimize EoL circularity

5.4 Provide/enhance after-sales services, including improved guarantees or warranties

6.4 Adopt commitment to ensure highest possible level of data security

7.1 Adopt options for providing products as a service or bundles of products and services

7.2 Enhance offerings for leased, rented or shared product options

7.4 Enhance circular EoL options, including take-back

8.1 Enhance offerings that attract recurring revenues such as bundles of sales and services, leasing, remanufacturing

8.2 Adopt financial administration to enable CE business models such as leasing options

8.3 Enhance activities that obtain value from WEEE, e.g., parts reuse, preparation for reuse or resale, and/or recycling

9.3 Enhance strategies and practices to address cost associated with take-back and return of EoL products

All other canvas aspects not regarded productive for ICT network equipment after initial assessment

CEBM canvas – ADVA focus
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Certain PSS not feasible for 

infrastructure ICT equipment 

because of its specific capabilities 

and characteristics

• Product sharing / utilization

• Product substitution

• Intensified usage 

ADVA Product-Service System 1

Operational
support

Product
maintenance

Take-back,
(Parts) reuse etc.

Product
sharing

Operational
efficiency

Product
longevity

Intensified
product usage

Product system
substitutions

Reduce resources
– energy – during use

Reduce production/cost
of (new) components

Displace more resource-
intensive systems

Avoid burden shifting between lifecycle stages – energy vs. raw material
Mitigate rebound effects

PaaS

Producer
product ownership

Interesting fact :  practically all old leasing-project attempts (last 8 years) failed

PSS overview
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PSS analysis
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Lifetime emissions…

• The PSS were also assessed regarding lifetime emissions, including EoL effects

• PSS with take-back at EoL perform similarly good regarding these emissions

• Sales + maintenance + take-back at EoL

• Leasing, including maintenance and take-back at EoL – both, leasing products and leasing services
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• Product lifetime and associated energy consumption may have an influence on PSS selection

• Conducted extensive lifetime-optimization analysis based on total-lifetime emissions minimization

0.0

0.2

0.4

0.6

0.8

2020 2025 2030 2035 2040 2045 2050

L
if

e
ti

m
e
 G

W
P

 [
tC

O
2
e
]

ALM64, UPR10 = 1.7

No Replacement

With Replacement

𝑈𝑃𝑅10 ≔
GWP of the first 10 years in the use phase

GWP of the production phase

UPR10 can identify if products should be replaced due to energy consumption in order to optimize lifetime GWP

*) For EU grid-mix electricity

• UPR10 < 4* – longest-possible product lifetime

• UPR10 > 4* – replace by more efficient successor

0

10

20

30

40

50

60

2020 2030 2040 2050

L
if

e
ti

m
e
 G

W
P

 [
tC

O
2
e
] TeraFlex, UPR10 = 27

No Replacement

Replace every 8 Years

Optimum Replacement

Lifetime analysis



40C-SERVEES

• For certain product classes, we must look at energy 

consumption to avoid adverse effects

• For fast-paced markets like infrastructure ICT, 

functional obsolescence also is a challenge

• Some CE loops are feasible for our products

• Likewise, some PSS are promising

• Will extent service / maintenance business

• Will go into first leasing PSS

• We will extend our CE business

Parts Manufacturer

Product Manufacturer

Service Provider

User Repair!

Reuse?

Refurbish?

Recycle!

Minimize systematic Leakage

Renewables and finite Materials

Conclusions (ICT network equipment!)
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Circular Economy in practice in the Electric and Electronic 
sector

“What are customers' expectations toward refurbished printers 
? How to build an attractive business case for refurbished 

printers? ”

Partner: Lexmark (Patrick Carminati)

Date & Place: 14 September 2022 | Online
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❑ Customers' expectations
❑ Current state and associated 

challenges
❑ C-SERVEES demo aiming at addressing 

the challenges
❑ Conclusions

Agenda
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Several surveys: mass mailing, face to face and product testing

▪ Willingness to buy refurbished products is high and cross the board
▪ A refurbished product is expected to cost up to 50% less than a brand new one
▪ Users don’t mind too much about cosmetic defect and can accept light ones, key focus is on 

performance: print quality, reliability, noise, speed
▪ Purchasers have a different view: price price and price
▪ Minority wants/needs the latest technology in their products

Customer expectations
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Current state and associated challenges

Printers
▪ Lexmark printers are designed to last long (+7 years)
▪ Maintenance parts that need to be change to ensure proper performance during their lifetime
▪ Considered by OEM as an investment, sold at cost or lower than cost
▪ Refurbishing comes at cost: major drivers: reverse logistic, material, labor

Cartridges
▪ Lexmark remanufacture about 40% of the sold cartridges in Europe
▪ Designed to be remanufactured
▪ Can be remanufactured up to 10 times, with same performance than new
▪ Already contain 37% of recycle resin

Market
▪ Demand for sustainable products is rising but is still low
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Addressing the challenges

▪ Make customer life easy and reduce cost: automatize the take back/buy back processes
▪ Competitor interview: what about sharing reverse logistic cost ? 
▪ Consolidate product pick up and optimize associated cost as well as CO2 impact. Use of ICT 

platform to help
▪ Need to sort printers at customer door to determine how to handle: refurbish, harvest, recycle to 

minimize cost. ICT tool may help
▪ Make sure that “EoL” product are not considered as waste and get refurbished instead of 

recycled 

Reverse Logistic
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▪ Demo with recyclers to recover parts @ recycler’s location
✓ The business case close & ICT tool can support
✓ Low volume, bad shape: require to identify EoL products upstream
✓ Interview with a resource recovery company

▪ Reuse resin
✓ Need to get proper resin identification and appropriate sorting to reuse resin from same 

products/brand to ensure performance. Reusing resin from other sources require chemical 
treatments

▪ 3D printing: very limited opportunities
▪ Cosmetic defect

✓ Is a lever to reduce cost, customer acceptance evolve positively. Lexmark revisited the cosmetic spec 
: new sales dynamic 

▪ Yield study
✓ Cost trade off 

Addressing the challenges

Material
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▪ One time qualification cost is not neglectable (several k€)
▪ Efficiency can be easily increased with very limited investments (not 

specific to a given product family)
✓ Requires demand/volume: starting 2000 units of the same model 

per year
✓ 15 to 20% reduction

Addressing the challenges

Labor
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▪ Need to incent sales teams to sell refurbished products and therefore inform customers about such 
program and its interest (competitor interview abound in this direction). Lexmark sales will now 
promote LECP (Lexmark Equipment Collection Program)

▪ PSS (Product Service System) seen as an enabler: OEM keeping ownership of their products brings 
various benefits: fleet management, decision to extend lifetime, refurbish, harvest parts, recycle, 
optimize associated cost and environmental impact. Lexmark launches a subscription program 

▪ Customer educations on program availability, environmental benefits. Lexmark is developing a 
marketing campaign in this direction

▪ Other enablers: regulations, financial incentives (e.g. reduced VAT)

Addressing the challenges

Demand Generation
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Conclusion

➢ Need Product to be design such a way their Lifetime can be 
easily extended, and they can be easily refurbished

➢ Design should also allow for software & firmware upgrade
➢ Sales force to be incented
➢ Customer to be educated
➢ Legislation to support
➢ Challenge: to sell refurbished printers, EoL printers are 

needed. 
➢ PSS seems to bring the most efficient solution
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Results of the optimization and validation 
(technical, economic, environmental performance) 

of the demonstrations 

Partner: AIMPLAS

Date & Place: 14 September 2022 | Online
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Main Objective

Work Package 5:
Optimization and validation of the circular economic business 
models and eco-services

To validate the new business models by verifying their techno-economic, environmental and 
social feasibility in demonstrations of the four specific products across their value chains

Life cycle sustainability assessment
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• Manufacturing reduction: 1,3%
• EOL reduction: 0,9%
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• EOL reduction: 41,8%

• Total reduction: 15,9%

More reduction
• HTPnc
• METP
• FETP
Lower reduction
• WCP
• ED
• HH
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• Manufacturing reduction: 9,3%

• Total reduction: 3,3%
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MCI comparison scenarios
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MCI Variation

Tv 58,6%

Washing machine 1,7%

ALM 73,1%

Printer 12,8%
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Save the date!

Final event on October 19 in Brussels. More details to come.

Stay tuned!

Visit our website: https://c-serveesproject.eu/

Learn more!

Check out our YouTube channel for insightful visuals:

C-SERVEES Project

Follow us on Twitter and LinkedIn to stay up to date!

@Cservees 
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