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 https://www.ecostandbyreview.eu/  

 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=PI_COM:Ares(2022)112397 

 ‘low voltage external power supply’ means an external power supply with a nameplate output voltage of less 

than 6 volts and a nameplate output current greater than or equal to 550 milliamperes; 

https://www.ecostandbyreview.eu/


 

 

 

 



 

 

 

 

 

 

 

 

 

                                           
 ECHA (2017). Guidance on requirements for substances in articles June 2017 Version 4.0 

https://echa.europa.eu/documents/10162/2324906/articles_en.pdf 
 https://ec.europa.eu/environment/pdf/waste/weee/faq.pdf 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 



 

 

 

 



 

 

 

https://www.energystar.gov/productfinder/product/certified-imaging-equipment/
https://www.blauer-engel.de/en/productworld/printers-and-multifunction-devices/inkjet-devices-ink-gel-or-wax?mfilter%5B0%5D%5Btype%5D=producttypes&mfilter%5B0%5D%5Bvalue%5D=762&url=https%3A%2F%2Fwww.blauer-engel.de%2Fen%2Fproductworld%2Fprinters-and-multifunction-devices%2Finkjet-devices-ink-gel-or-wax


 

 

 

 

 

 

                                           
 https://www.etira.org/about-etira/etira-certification-label/ 

https://epeat.net/search-imaging-equipment
https://tcocertified.com/product-finder/
https://www.blauer-engel.de/en/productworld/remanufactured-toner-cartridges-and-ink-cartridges-for-printers-copiers-and-multifunction-devices


 

 

                                           
 A device should have all features from a) to f) to be considered a Professional imaging product 

 The basic model without the accessories should not be considered a Professional imaging product 

 Definition available in Energy Star v3.2 



 

 

 



 

 

 



 

 

 



 

 



 

 

 

 

 

                                           
 https://www.hp.com/us-en/printers/hp-plus.html 



 

 

 

                                           
 https://www.brother.co.uk/about-brother/ecopro-terms-and-conditions 

 https://images-eu.ssl-images-amazon.com/images/G/02/uk-pc/hp/InstantInk/HP_InstantInk_TandCs.pdf 

 https://subscription.lexmark.com/en_gb/terms-and-conditions.html 

 https://readyprint.epson.eu/gb/en/terms-of-use 



 

 

 

 

                                           
 https://keypointintelligence.com/ 



 

 



 

 

 

 

                                           
 https://www.idc.com/  

https://www.idc.com/


 

 



 

 

 



 

 



 

 

 

 

                                           
 Huang et al (2019) reported zero sales of copiers and fax machines between 2020 and 2040. Most likely the 

number of sales is around a few thousand units per year, in any case negligible for the estimations carried 
out in the Preparatory Study.  



 

 

 

 



 

 

 

                                           
 https://www.etira.org/about-etira/frequently-asked-questions/ 

 https://www.calameo.com/read/000046992c35719bc443f 

 https://www.etira.org/about-etira/frequently-asked-questions/ 



 

 

 

 

 

                                           
 https://www.idc.com/getdoc.jsp?containerId=EUR148681822 

 https://keypointintelligence.com/ 



 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

Not very important

Important

Highly important

0

100

150 High importance

Average importance

No appeal 

Raw max diff utilities are rescaled into max diff indices to make interpretation easier.

The diagram below shows how to interpret the max diff indices.

Furthermore, a score of 150 means that the item is 50% more important than the 
average. If all attributes would be equally important or were selected at random, they 
would all have a score of 100.

JRC - Imaging Equipment User Behaviour Study
Max Diff indices explained



 

 

 

 



 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

                                           
 Nubeprint 



 

 



 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

                                           

 
  

https://www.farratech.com/how-a-toner-cartridge-works/
https://www.tonerbuzz.com/blog/the-laser-printing-process/


 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

                                           
  

https://computer.howstuffworks.com/inkjet-printer.htm


 

 



 

 

 

                                           
 https://support.ldproducts.com/en_us/can-i-print-when-one-printer-cartridge-is-empty-HJz47YJ8P 

 https://support.hp.com/us-en/document/ish_1929982-1413612-16 



 

 

 

 

 

 

 



 

 

                                           
 Figure provided by ECOS 



 

 

 



 

 

                                           
 equipment with one or more of the following functionalities, but no other, as the main function(s): those of a 

router, network switch, wireless network access point, hub, modem, VoIP telephone, video phone 
 equipment that has the functionality of a router, network switch, wireless network access point or combination 

thereof included, but not being HiNA equipment 



 

 



 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

                                           
 https://www.clearesult.com/80plus/program-details-information#80plus-specification 



 

 

 

 



 

 

                                           
 https://www.brother.ee/printers/laser-printers/mfc-l9670cdn#specifications   
  

https://www.brother.ee/printers/laser-printers/mfc-l9670cdn#specifications
https://www.epson.eu/en_EU/products/printers/inkjet/consumer/ecotank-l1250/p/30220


 

 

 

 

 

 

                                           
 https://ecostandard.org/news_events/when-empty-promises-wont-do-why-regulation-is-needed-to-end-built-

in-obsolescence-of-printers/ 
 Between the years 2000 and 2005 

 https://insights.ricoh.co.uk/streamlining-processes/understand-the-duty-cycle-of-your-printer 



 

 



 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

                                           
 https://gmtechnology.net/greenline/ 



 

 

 



 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           
 https://support.printerpotty.com/2021/waste-counter-reset-what-does-myths 

  and 

https://support.hp.com/id-en/document/c05075065 

https://support.hp.com/lt-en/product/hp-laserjet-enterprise-500-color-printer-m551-series/4184772/document/c03039384


 

 

                                           
   

https://www.ldproducts.com/blog/whats-the-difference-between-a-toner-cartridge-and-a-drum-unit/


 

 

 

 

 

 

                                           
   

https://www.metrofuser.com/post/symptoms-of-bad-fuser


 

 



 

 

 

 



 

 

 

 

 



 

 

 

                                           
 consumentenbond.nl 
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𝐿𝑊 𝐿𝑊

 

                                           
 Excluding printed circuit boards, labels, cable, plug, electronic components and optical components 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

                                           
 https://h20195.www2.hp.com/v2/GetDocument.aspx?docname=4AA7-9396ENW 

 https://www.therecycler.com/posts/canon-goes-chip-free/ 



 

 

 

 

 

                                           
 https://www.nubeprint.com/ 

 https://www.stinkyinkshop.co.uk/articles/how-many-pages-will-an-ink-cartridge-print 



 

 

 



 

 

                                           
 Consumentenbond.nl 



 

 

 

 

                                           
 https://gmtechnology.net/remanufactured-consumables/ 



 

 

 

 

                                           
 https://www.nubeprint.com/ 

 https://www.hp.com/us-en/shop/tech-takes/how-to-clean-printhead 

 http://www.247inktoner.com/blog/post/2012/01/31/What-does-the-cleaning-cycle-do-on-an-inkjet-

printer.aspx 
 https://www.consumerreports.org/printers/the-high-cost-of-wasted-printer-ink/ 

 Consumentenbond.nl 



 

 



 

 

 

 

𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑃𝑎𝑔𝑒 𝑦𝑖𝑒𝑙𝑑

𝐶𝑎𝑟𝑡𝑟𝑖𝑑𝑔𝑒 𝑚𝑎𝑠𝑠

𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝐶𝑎𝑟𝑡𝑟𝑖𝑑𝑔𝑒 𝑚𝑎𝑠𝑠

𝑃𝑎𝑔𝑒 𝑦𝑖𝑒𝑙𝑑

 



 

 



 

 

 



 

 

 



 

 

Most efficient use of 
materials 

Least efficient use of 
materials 



 

 

 

Least efficient use of materials 

Most efficient use of materials 



 

 

Most efficient use of 
materials 

Least efficient use of 
materials 



 

 

 

                                           
 Consumentenbond.nl 

 https://www.international-testing.org/index.html 

Least efficient use of materials 

Most efficient use of materials 



 

 



 

 

 



 

 

                                           
 https://www.bioservice.es/ 



 

 



 

 

 

                                           

 

 
 https://cash4toners.com/how-long-does-printer-toner-last/ 

https://cash4toners.com/does-printer-ink-expire/


 

 

 

 

 

 

 

 

 

 

                                           
 https://www.which.co.uk/news/article/is-cheap-printer-ink-any-good-amWMl5s3L4Nd 

 https://www.tonerbuzz.com/blog/toner-cartridges-genuine-oem-vs-compatible-vs-remanufactured/ 



 

 

 

 

 

 

 

 

 

                                           
https://www.cartridgepeople.com/info/blog/home-printing-

statistics#:~:text=According%20to%20our%20results%2C%2027,using%20their%20printer%20every%2
0week 

 https://www.etira.org/cartridge-remanufacturing/quality-first/ 

 https://www.which.co.uk/news/article/is-cheap-printer-ink-any-good-amWMl5s3L4Nd 

 https://www.hp.com/es-es/shop/product.aspx?id=1TJ12A&opt=BHC&sel=PRN 

 https://www.epson.eu/en_EU/for-home/ecotank 

 https://www.canon.es/printers/refillable-ink-tank-printers/ 

 https://www.brother-usa.com/inkvestment-tank 



 

 

 

 

 

                                           

 
 https://csr.lexmark.com/pdfs/2021-CSR-Report.pdf 

 https://download.brother.com/pub/com/en/csr/pdf/sus-2022-en.pdf 

https://www.ldproducts.com/blog/is-the-epson-ecotank-really-worth-the-money/


 

 

 

 

 

 

                                           
 https://global.canon/en/csr/report/pdf/canon-sus-2022-e.pdf 

https://epsonemear.a.bigcontent.io/v1/static/A14510-brochure-lores-en-INT 

Epson_Europe%E2%80%99s_Sustainability_Report_2021_-_2022_digital?12 
 https://h20195.www2.hp.com/v2/GetDocument.aspx?docname=c08228880 

 https://www.kyoceradocumentsolutions.com/en/ecology/process/toner.html 

 https://www.barcelona.cat/cuidembarcelona/es/reciclar/res/RM0030 

https://epsonemear.a.bigcontent.io/v1/static/A14510-brochure-lores-en-INT


 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

                                           

 https://www.coolproducts.eu/wp-content/uploads/2021/06/ECOS-eNGO-Comments-on-Imaging-Equipment-

December-2020.pdf 



 

 

 

 

 

 

 

 

                                           
 https://www.youtube.com/watch?v=ZKu9qkZG0QE&t=10s 

 https://www.theguardian.com/money/2023/may/10/how-can-hp-block-me-from-using-a-cheaper-printer-

cartridge 
 https://www.therecycler.com/posts/hp-customers-upset-over-new-firmware-update/ 

 https://www.xataka.com/perifericos/drama-hp-sus-impresoras-su-ultima-actualizacion-bloquea-no-se-

utilizan-cartuchos-oficiales 
 OEMs explain that these practices are mostly likely used to prevent the leakage of toner or ink 



 

 

 

 

 

 

 



 

 

 

 

 

 

                                           
 https://www.hp.com/us-en/shop/tech-takes/are-off-brand-ink-cartridges-as-good-as-name-brand 



 

 

 

 

 

                                           
 https://www.epson.eu/en_EU/readyprint 

 https://instantink.hpconnected.com/uk/en/l/v2 

 https://www.brother.co.uk/ecopro 

 https://www.lexmark.com/en_gb/services/lexmark-oneprint.html?cid=web-emea-gb-cust-SUBSCRIPTION-

toner-finder 
 https://www.hp.com/us-en/printers/hp-plus.html 

 https://www.lexmark.com/en_gb/supply/14428/Lexmark-C-MC3224-3326-3426-Black-Return-Programme-

1-5K-Print 



 

 

 

 

 

 

 

 

 

                                           
 https://www.cloverimaging.com/lca 



 

 

 

                                           
 The reused cartridge evaluated can print 12% less pages than the original one. The same principle is applied 

for the rest of rows in this table.  



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           
 https://csr.lexmark.com/pdfs/2021-CSR-Report.pdf 

 https://download.brother.com/pub/com/en/csr/pdf/sus-2022-en.pdf 

 https://global.canon/en/csr/report/pdf/canon-sus-2022-e.pdf 

https://epsonemear.a.bigcontent.io/v1/static/A14510-brochure-lores-en-INT-

Epson_Europe%E2%80%99s_Sustainability_Report_2021_-_2022_digital?12 
 https://h20195.www2.hp.com/v2/GetDocument.aspx?docname=c08228880 

 https://www.kyoceradocumentsolutions.com/en/ecology/process/toner.html 
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https://ecostandard.org/news_events/when-empty-promises-wont-do-why-regulation-is-needed-to-end-built-in-obsolescence-of-printers/
https://ecostandard.org/news_events/when-empty-promises-wont-do-why-regulation-is-needed-to-end-built-in-obsolescence-of-printers/


 

 

 

 

 

 

 

 

 

 

 

                                           
 https://www.etira.org/posts/etira-commissioned-tests-find-hazardous-decabde-in-more-newbuilt-non-oem-

cartridges/ 



 

 

 

 

 

 



 

 

 

                                           
 An alternative bill of materials for an inkjet printer can be found in Grzesik et al (2012) 

 Average inkjet device in the market 



 

 

 

 

 

 

 

 

                                           
 Assuming 88 pages/month (see Task 3) and 1 minute per page 

 Assuming 5 pages per document printed and 10 minutes delay time to sleep 

 Assuming 22 hours/day is off 

 https://www.clearesult.com/80plus/program-details#program-details-table 



 

 

 

 

 

 

 

 

 

 

                                           
 Results from user behaviour study in Task 3 



 

 

 

                                           
 https://www.epa.gov/sites/default/files/2018-02/documents/lca_mfd_printer.pdf 



 

 

 

 

 

                                           
 Assuming an average document length of 5 pages 

 Weighted average from Consumentenbond.nl (Figure 70) 

 Assuming that an A4 sheet weight approximately 5 grams 



 

 

 

 



 

 

 

 

                                           
 Keypoint Intelligence data: Standard, integrated, black toner cartridge, for use in Printer 

 Keypoint Intelligence data: XL, integrated, black toner cartridge, for use in MFP  

 Keypoint Intelligence data: Standard, integrated, black ink cartridge 



 

 

 

 



 

 

 

 

 

                                           
 Assuming that an A4 sheet of paper weighs approximately 5 grams 

 Secondary data provided by SAPI (Ecoinvent) 

 Primary data provided by SAPI 

 Primary data provided by SAPI 



 

 

 

 



 

 

 

 

 

                                           
 https://www.etira.org/about-etira/frequently-asked-questions/ 



 

 

 

 

 

 

                                           
  

  
 https://www.clearesult.com/80plus/program-details#program-details-table 

http://ppbwiki.rz-berlin.mpg.de/uploads/Main.CanonImageRunnner/manual/uk_iRADV_500i_Manual/contents/1T0002183321.html
http://support.ricoh.com/bb_v1oi/pub_e/oi_view/0001057/0001057280/view/manual/int/0052.htm


 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

                                           
 https://www.ecorecuperi.it/tracciabilita_delle_cartucce/ 



 

 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 

                                           
 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021H2279 



 

 

 

 

 

                                           
 The manufacturing location has been assumed to be in Asia. The road distance between the manufacturing 

location and the shipping origin is assumed as 300 km. The shipping distance between origin and destination 
in the EU has been estimated as 12,000 km. The road distance between the shipping destination and the 
point of sale has been assumed as 300 km. 

 To estimate paper waste, it has been assumed that the average document length is 5 pages and that the 

average paper sheet weighs 5 grams 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

                                           
 The manufacturing location has been assumed to be in Asia. The road distance between the manufacturing 

location and the shipping origin is assumed as 300 km. The shipping distance between origin and destination 
in the EU has been estimated as 12,000 km. The road distance between the shipping destination and the 
point of sale has been assumed as 300 km. 

 To estimate paper waste, it has been assumed that the average document length is 5 pages and that the 

average paper sheet weighs 5 grams 



 

 

 

                                           
 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Electricity_price_statistics 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

  



 

 

 

 

 

 

 

 

 



 

 

                                           
 Lifetime in total, considering first use and after refurbish 

 Printed pages in total, considering first use and after refurbish 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

                                           
 https://www.clearesult.com/80plus/program-details#program-details-table 



 

 

 

 

 



 

 

 

 

 

 

                                           
 Assuming an average document length of 5 pages 



 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

                                           
 Very similar environmental improvements were estimated in Lindahl et al (2016) on the remanufacturing of 

toner cartridges.  



 

 

 

 

 

                                           
 Keypoint Intelligence data: XL, single part, black toner cartridge, for use in Printer 

 Keypoint Intelligence data: XL, single part, black toner cartridge, for use in MFP 

 
 Keypoint Intelligence data: XL, single part, black ink cartridge 

 



 

 



 

 



 

 

 

 

 

 

                                           
 Assuming that an A4 sheet of paper weighs approximately 5 grams 



 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 



 

 

 

Toner cartridge for A4 device

Toner cartridge for A3 device

Ink cartridge for A4 device

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑃𝑎𝑔𝑒 𝑦𝑖𝑒𝑙𝑑

𝐶𝑎𝑟𝑡𝑟𝑖𝑑𝑔𝑒 𝑚𝑎𝑠𝑠 (𝑒𝑚𝑝𝑡𝑦)



 

 

 

 

 

 



 

 

 

 

𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑃𝑎𝑔𝑒 𝑦𝑖𝑒𝑙𝑑

𝐶𝑎𝑟𝑡𝑟𝑖𝑑𝑔𝑒 𝑚𝑎𝑠𝑠 (𝑒𝑚𝑝𝑡𝑦)

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

                                           
 The specific threshold of 20 drops is subject to stakeholder consultation 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           
 

 https://www.weibull.com/basics/lifedata.htm 



 

 



 

 

 



 

 

 



 

 

 

                                           
 In Scenario 4, strategies are assumed to be implemented at different years than in Scenarios 1, 2 and 3. 

Therefore, the estimated savings of Scenario 4 are not the addition of the savings of Scenarios 1, 2 and 3.  
 



 

 



 

 



 

 

 

                                           
 In Scenario 5, strategies are assumed to be implemented at different years than in Scenarios 1, 2, 3 and 4. 

Therefore, the estimated savings of Scenario 5 are not the addition of the savings of Scenarios 1, 2, 3 and 
4.  
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