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CEDaCI
Circular Economy for Data Centre Industry
UK Working Group Meeting I
Summary of Key Findings 
Date: 		22/10/2019
Address: 	Room T-817 LSBU Tower Block, 103 Borough Rd, London SE1 0AA
Time: 		13:00 – 17:00

Working Group Country
	Working Group DE
	☐
	Working Group FR
	☐
	Working Group NL
	☐
	Working Group UK
	☒


Summary
	Topics of Discussion

	The UK Working Group Members went through the Data Centre Life Cycle Stages identified by the CEDaCI Consortium during the inventory of DCI Stakeholders and tackled the main challenges that the industry encounters in their journey towards a circular economy.
DCI Life- Cycle Stages:
· Suppliers 
· Design
· Design & Manufacturing
· R&D Design
· Use
· Installation & Dismantling
· Transport
· Data Destruction & Transport
· Re-Use
· Refurbishment
· Remanufacturing
· Recycling 
· Other Actors
· Non-material influencing Actors
Through discussion other areas for discussion/inclusion were defined:
· Procurement
· Enabling a circular economy



ACRONYMS
DMT	Decision making tool
EoL	End of Life
GITA	GreenIT Amsterdam
LSBU	London South Bank University
Pilot A	Ecodesign, design and manufacturing for a circular economy
Pilot B	Refurbishment
Pilot C	Recycling/reducing waste/increasing CRM reclamation
WI	Wuppertal Institute
WP LT	Work package 2 Long term effects 
WP 4	Work package 4 Situational analysis and network building
WP 5	Work package 5 (Co-creation, decision making tool (DMT) and ecodesign guidelines finalisation)
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FINDINGS
UK Working Group Members identified the challenges for each life cycle stage and proposed practical solutions to each challenge
Please note, the following key: WP 5 = Work Package 5 (Co-creation, decision making tool)

	LIFE CYCLE STAGE
	CHALLENGES
	SOLUTIONS/PROJECT ACTIONS
	PILOT/WP
	PARTNER
	PRIORITY

	Suppliers
	1
	Poor conditions in the supply chain
	ACTIONS: Investigate the European Partnership for Responsible Minerals (EPRM), a multi-stakeholder partnership. It has a goal to increase the number of mines adopting responsible mining practices in Conflict and High-Risk Areas (CAHRAs). 
	WP 5
Pilot A
	WI
LSBU
	Yes

	
	2
	
	ACTIONS: Investigate the EPRM Initiative, Due Diligence Ready, that will be launched on November 20, 2019 to support responsible minerals and metals sourcing
	WP 5
Pilot A
	WI
LSBU
	Yes

	
	3
	
	ACTIONS: Investigate the EU “Conflict Regulations Directive” will be effective as of January 1, 2020.
	WP 5
Pilot A
	WI
LSBU
	Yes

	
	4
	Difficulty in finding manufacturers in North West Europe
	ACTIONS: Continue to build the network via existing contacts.
	WP 4
	All
	Yes

	
	5
	Difficulty in identifying the sub-contractors in the DCI supply chain
	ACTIONS: Continue to build the network via existing contacts. This should bring further expertise in this area to the working groups. 
	WP 4
	All
	Yes

	
	6
	
	ACTIONS: Modify the life cycle stages established in the situational analysis to more clearly define the supply chain
	WP 4
	WeLOOP
	Longer term

	Design and Manufacturing
	1
	Lack of upgradability (and standards for upgradability) of servers existing in the market

	[bookmark: _GoBack]SOLUTIONS: Changes to Eco-design guidelines and directives will have a positive impact on circularity. These are expected at the end of 2019. 
ACTIONS: Guidelines will be studied in Pilot A and used to redesign/manufacture equipment
	Pilot A
	LSBU
	Yes

	
	2
	Lack of sufficient information about the parts and components of servers
	SOLUTIONS: Servers should come with exploded diagrams mapping parts and how they work, for example Ifixit. 
ACTIONS: Investigate examples. Create examples from product tear downs. Investigate inclusion into policy/standards
	WP LT
Pilot A
Pilot C
WP 5
	All
LSBU
WeLOOP
	

	
	3
	
	Department for Environment, Food and Rural Affairs (DEFRA) working on a platform to allow sharing of components to whole supply chain. Investigate relevance.
	
	
	

	
	4
	
	SOLUTIONS: (Investment in) data sharing required. 
ACTIONS: Investigate open source models
	LT
WP 5
	All
WI
	

	
	5
	Gratuitous product differentiation
	SOLUTIONS: Standards required to ensure standardisation between different product generations and between manufacturers. 
ACTIONS: Investigate current standards/guidelines/policy and recommend clauses based on project outputs
	Pilot A
WP LT
WP 5
	LSBU
Dialasheep
WI
	

	
	6
	Improvement of return outcome required
	ACTIONS: Consider track and trace and asset management options to enable return of products from user.
	Pilot B
	GITA
	

	
	7
	Ensuring use of organic materials and improved EoL outcomes
	SOLUTIONS: Organic materials in the processes should be non-toxic and used in a way that allows them to be syphoned off for cascades of use ending with going back to soil – e.g. cardboard reprocessing, packaging options (mycelium etc), compostable plastics? Etc. 
ACTION: Establish what organic materials are used. Design out any that are non-organic
	Pilot C
Pilot A
	WeLOOP
LSBU
	

	Design
	1
	Design tends to focus on functionality rather than the design enabling upgradability, second use and refurbishment
	SOLUTIONS: Changes to Eco-design guidelines and directives will have a positive impact on circularity. These are expected at the end of 2019. 
ACTION: Use the updated guidelines for WP 5 and Pilot A
	WP 5
Pilot A
	WI
LSBU
	

	
	2
	Consider new business models: eg PSS or lease and take back
	ACTION: Study financial reasons
	Pilot B
WP 5
	GITA
WI
	

	
	3
	
	SOLUTION: Redesign components for upgrade, repair and remanufacturing. Simple replacement of SMDs. Look to maximise retention of materials over successive product life cycle(s). Informed by studies on product lifetimes and failure mechanisms (see point 2 of Circular Economy below). 
ACTION: Test Ecodesign guidelines and recommend required updates where relevant. Suggest standards where relevant
	Pilot A
Pilot C
LT
	LSBU
WeLOOP
Dialasheep
	

	
	4
	Lack of product design for disassembly, upgradability, modularity
	SOLUTION: Product Design for disassembly, upgradability, modularity - Key underpinning principle if major progress is going to be made. NOTE, to some extent this would fall out naturally with a change to access over ownership. 
ACTION: Use updated Ecodesign guidelines for pilot A. Understand how longevity and disposal outcomes are affected by design through pilots B and C. Recommend any new standard/policy requirements as a result of the pilots.
	Pilot A
Pilot B
Pilot C
LT
	LSBU
GITA
WeLOOP
Dialasheep
	

	
	5
	Lack of Standardisation across all manufacturers (e.g. android phone charging adapters). 
	SOLUTIONS: Movement towards modular PCBs (and other parts) where components can be easily swapped out is crucial.  
ACTIONS: Understand why this isn’t happening from a business perspective (pilot B). As suggested, and as part of all pilots, understand the ‘weakest links’ to this, and establish guideline requirements to make these easily replaceable 
	Pilot B
Pilot A
Pilot C
	GITA
LSBU
WeLOOP
	

	
	6
	Future changes to manufacturing
	Investigate the impact of robotics on the future of server designs, manufacturing and use
	
	
	Future

	Use
	1
	Lack of support for servers post 5 years is currently driving procurement habits
	SOLUTIONS: Extended warranties and service contracts
ACTIONS: Investigate the need for extended warranties in removing barriers to refurbishment (pilot B). Training to ensure procurement teams understand the benefits of each option available to them at EoL.
	Pilot B
WP LT
	GITA
All
	

	
	2
	Shredding of the majority of HDDs due to data security reasons
	SOLUTIONS: Investigate case studies and training to understand when shredding is/isn’t required.
ACTIONS: Investigate outcomes of data wiping, and train users to understand the abilities of data wiping software, including computer forensics to show the success rate.
	Pilot C
WP LT
	WeLOOP
All
	

	
	3
	Improving longevity
	SOLUTIONS: Preventative maintenance processes and solutions need to be developed
ACTIONS: Consider relevance within the decision-making tool
	WP 5
	WI
	

	
	4
	
	ACTIONS: Check for studies into the impact (environmental and economic) of first life cycle duration to total product lifetime
	WP 5
	All
	

	
	5
	
	SOLUTIONS: Upgrade of components whilst in use can prolong equipment life. 
ACTIONS: Check for case studies/guidelines. Suggest inclusion in relevant guidelines
	Pilot A
WP 5
WP LT
	LSBU
All
Dialasheep
	

	Installation & Dismantling
	1
	How do people make choices about the EoL scenarios for servers?

	ACTIONS: Incorporate this into the decision-making tool based on life cycle impacts
	WP 5
	WI
	

	Transport
	1
	Packaging at the data centre and elsewhere (which can influence the numbers transported and material impact): cardboard and polystyrene; plywood for rack scale; 
	ACTIONS: Look for standardisation and case studies, for example packaging-free OCP servers
	Pilot A
	LSBU
	

	Data Destruction
	1
	Lack of trust 
	ACTIONS: Investigate destruction security issues 
Include in the DMT
Training on the DMT to include data destruction with different measures to drive remanufacturing.

	Pilot C
WP 5
WP LT
	WeLOOP
WI
All
	

	
	2
	
	ACTIONS: investigate a kite mark for trusted vendors/destructors. Find relevant case studies
	Pilot C
WP LT
	WeLOOP
	

	
	3
	
	ACTIONS: Consider training during the Long Term work package on positive outcomes of data destruction for users/procurement teams
	WP LT
	All
	

	Reuse
	1
	Short refresh cycles and servers reaching recycling before they reach the end of their useful life
	SOLUTIONS: Extend reuse/refurb model for as long as possible because CRM recovery is so hard. 
ACTIONS: Investigate case studies (Pilot B), use experimental data from pilots (Pilot C) and include in DMT
	Pilot B
Pilot C
WP 5
	GITA
WeLOOP
All
	

	
	2
	Technical difficulties make it easier to replace whole products rather than smaller parts
	SOLUTIONS: Right to repair manuals/standardisation are needed
ACTIONS: Investigate existing right to repair (RtR) manuals/recommend CEDaCI RtR manuals stemming from redesign work.
Recommend standardisation between different generations/manufacturers of kit
	Pilot A
WP LT
	LSBU
All
	

	Refurbishment
	1
	Lack of understanding of components and materials
	ACTIONS: Product tear down studies are needed 
Products supplied with exploded diagrams and definitions
	Pilot C
Pilot A
WP LT
	WeLOOP
LSBU
All
	

	
	2
	Complex/time consuming process. Recovery often focuses on the low hanging fruits
	ACTIONS: Consider easy materials separation into distinct material flows for downstream recovery. Suggest guidelines to aid this process
	Pilot C
WP LT
	WeLOOP
All
	

	Reuse and refurbishment 
	1
	Lack of data on CRM content linked to components
	SOLUTIONS: Data from the start of the supply chain might be hard therefore more experimental data/reverse engineering required
ACTIONS: Reverse engineering of products (Pilot C) Investigation of ways to share the data
	Pilot C
WP 5
	WeLOOP
WI
	

	
	2
	Lack of data/data visibility
	ACTIONS: Investigate open source sharing of experimental data
	WP 5
	All
	

	
	3
	PoPs in plastics – equipment not allowed for reuse and must be destroyed once disposed of. NB incineration has to be done at very high temperatures for PoPs containing plastics. It’s known that these are in CRT screens and cables, but there is a lack of data on whether they exist in servers. 
	SOLUTIONS: More experimental data on component materials required (Pilot C)
ACTIONS: Ensure they are not going into products in the first place (Pilot A).

	Pilot C

Pilot A
	WeLOOP

LSBU
	







	
	4
	
	ACTIONS: Understand the impact this would have on the project and the project’s potential to save CRMs were they to be found in servers (WP LT).
	WP LT
	All
	

	
	5
	
	ACTIONS: Studies required to find ways to remove the PoPs in a way that allows the rest of the product to be reused.
	Not within the remit of this project
	Future

	Remanufacturing
	1
	Difficulty in knowing how to do it
	ACTIONS:  Investigate the work of OVH - a cloud service provider – has two new factories in France & Canada each with 400k servers capacity per year changing servers from air to liquid cooled.
	Pilot B
	GITA
	

	
	2
	For it to be CE, it needs to go beyond ‘how’ to pull out CRMs from WEEE better or get a 2nd usage cycle out of linear designed kit - that’s ‘recycling plus’
	SOLUTIONS: Design changes required to ensure we are moving we towards circularity rather than just making linear systems curvier. 
ACTIONS: Investigate current ecodesign guidelines and recommend any required updates. 
	Pilot A
WP LT
	LSBU
All
	

	Recycling
	1
	CRMs in slag are hard to recover
	SOLUTIONS: Alternative scalable recovery methods are needed
ACTIONS: Find case studies and potential for adoption. Use the work of TND to inform pilot C and relevant guidelines
	Pilot C
	WeLOOP
	

	
	2
	
	SOLUTIONS: CE prioritises reuse, repair and remanufacturing over recycling - retention of greater proportion of embodied economic and environmental cost from production
ACTIONS: Ensure business models/standards/guidelines promote reuse/repair/remanufacturing. The actions described above in the previous sections (reuse, refurbishment, remanufacturing cover this)
	See above actions in reuse, refurbishment and remanufacturing sections

	
	3
	
	SOLUTIONS: CE prevents losses of CRMs and offsets demand for primary sources
	See above actions in reuse, refurbishment and remanufacturing sections

	
	4
	Difficulty in understanding exact amounts of CRMs in products
	SOLUTIONS: Recyclers tend to know what materials are in PCBs. However, getting absolute numbers might be hard.
ACTIONS: More experimental data/data sheets from suppliers and reverse engineering of servers
	Pilot C
	WeLOOP
	

	
	5
	Excess stock – such as prototypes; over production; faulty kit – all go straight to EoL
	SOLUTIONS: Behaviour change and alternative EoL outcomes required
ACTIONS: Investigate the need to tackle behaviour change in the long term work package. Investigate business models to stop this behaviour.
	WP LT
Pilot B
	All
GITA
	

	
	6
	75% of data on servers is considered of high importance and must be destroyed. How to change this?
	SOLUTIONS: Investigate computer forensics to understand the positive/negative outcomes of data wiping.
ACTIONS: Find case studies and training on quality/success rate of data destruction/include in decision making tool
	Pilot C
WP LT
WP 5
	WeLOOP
All
WI
	

	Other Actors
	No relevant comments were made

	Non-material influencing actors
	1
	Products emerge at speed - not following standards/lack of standards to follow
	SOLUTIONS: Standards needed to ensure change happens - for example on material efficiency as expected from the updated Ecodesign guidelines at the end of 2019
ACTIONS: Review/test updated guidelines (Pilot A) and recommend updates according to project output
	Pilot A
WP LT
	
	

	
	2
	Financial reasons to change to a CE model
	SOLUTIONS: Options being explored by government include the introduction of eco-modulation of fees. There needs to be a decision on what will be modulated against. For example, EoL fees related to the design of equipment: less fees for upgradability or presence/omission of certain materials or the ability to disassemble. Needs to be standardised throughout the EU
ACTIONS: Review progress made in this area. Study impact on adoption (pilot B). Where relevant include in the DMT (WP 5). Suggest any relevant fees as a result of project pilots (WP LT)
	Pilot B
WP 5
WP LT
	GITA
WI
Dialasheep
	

	
	3
	
	SOLUTIONS: Tax incentives – for example reduce VAT for secondary CRMs
ACTIONS: As Above
	As above for point 2 of Non-material influencing actors

	
	4
	
	SOLUTIONS: Taxing Non-Renewable Resources – shifting taxes away from staffing to materials-focussed taxes 
ACTIONS: As Above
	As above for point 2 of Non-material influencing actors

	
	5
	More standards required
	SOLUTIONS: Propose new standards to achieve sustainable development goals through the EU Multi-Stakeholder Platform
ACTIONS: Where relevant and from pilot output, review relevance to standards
	Pilots A-C
WP LT
	All
	

	Circular Economy
	1
	How to enable a circular economy/quantifying the problem
	SOLUTIONS: Quantify the problem - 
How many components are we burning through? How long do they last? How much waste do we generate?
	WP 4
	WeLOOP
	

	
	2
	How to enable a circular economy/lack of understanding on machine failure

	SOLUTIONS: Understand failure mechanisms
ACTIONS: Study component failure mechanisms, how do components fail, why do they fail? How common is failure? Can it be repaired/replaced? Was it preventable? (survey of users? Can we get this from people refurbing?)
	?
	?
	

	
	3
	
	ACTIONS: Inform in use management to maximise component lifetimes. Investigate including this in the DMT
	WP 5
	WI
	

	
	4
	
	ACTIONS: Inform potential repair and manufacturing strategies (Pilot B).
	Pilot B
	GITA
	

	
	5
	
	ACTIONS: Test strategies and verify quality and functionality of reconditioned components (Pilot A/B).
	Pilot A
Pilot B
	LSBU
GITA
	

	
	6
	
	ACTIONS: Cost benefit analysis vs purchase new components (business as usual) (WP 5)
	WP 5
	WI
	

	
	7
	
	ACTIONS: Use LCA to determine at what point energy efficiency gains justify components replacement regardless of functionality (WP 5)
	WP 5
	WI
	

	
	3
	How to enable a circular economy
	SOLUTIONS: Business Models should be structured to maximise usage cycles
ACTIONS: Investigate what can be done in terms of switching to leasing models rather than ownership models?  Obviously very complex shift but this underpins everything else as it aligns the many drivers for CE in one fell swoop. E.g. multi-function printer copiers
	Pilot B
	GITA
	

	
	4
	Energy Sourcing – renewable power is key CE principle – how can all the processes through server manufacture, transport, use and reprocessing be renewably powered?
	ACTIONS: The impact of this will be considered within the project LCA studies.
	All
	
	

	Procurement
	1
	CEDaCI UK Working Group recommended he addition of “Procurement” as a new life cycle stage and the following challenges were identified:
	
	
	

	
	2
	Procurement teams lacking the necessary technical knowledge 
	SOLUTIONS: More training required 
ACTIONS: Detailed output on beneficial business outcomes (Pilot B)/training from the CEDaCI project
	Pilot B
WP LT
	GITA
All
	

	
	3
	Green cloud procurement process currently mostly relates to the waste figures from operation, but this needs to change to become more circular
	SOLUTIONS: Standard procurement processes
ACTIONS: Detailed output on beneficial business outcomes (Pilot B) to improve/include circularity in specifications.

	Pilot B
WP LT
	GITA
All
	

	
	4
	
	ACTIONS: Study existing schemes to determine relevance/recommend required changes:
EPEAT in the US
EU Green Public Procurement Criteria for Data Centres which is under development
EU Green Public Procurement Criteria for Computers and Monitors
	Pilot B
WP LT
	GITA
All
	

	
	5
	Procurement barriers to purchase re-furbished and remanufactured IT equipment. For instance, refurbished goods are often not allowed, or they need to be manufacturer approved (therefore not from a 3rd party refurbisher)
	ACTIONS: Identify current procurement barriers and propose solutions. 
Work on behaviour change to enable these procurement changes.
Training so procurement teams understand the technical benefits of refurbished/remanufactured equipment – for example they come with warranties, and often have newer technology where parts have been replaced.
Standardised CE-procurement clauses.
	Pilot B
WP LT
	GITA
All
	

	
	6
	Lack of specific procurement clauses for circular products and equipment
	SOLUTIONS: Education and standardisation of CE-procurement processes.
ACTIONS: Study existing schemes to determine relevance/recommend required changes:
EPEAT in the US
EU Green Public Procurement Criteria for Data Centres which is under development
EU Green Public Procurement Criteria for Computers and Monitors
	Pilot B
WP LT
	GITA
All
	

	
	7
	Lack of data during the procurement process such as: the numbers of servers in use, yearly production rates, status of the server: new, moved in second user market, refurbished.
	SOLUTIONS: More readily available data
ACTIONS: Consider tracing this information in the DMT
	WP 5
	WI
	

	
	8
	Lack of value chain mapping for circularity
	SOLUTIONS: Map out all value chain partners, who benefit
ACTIONS: See point 6 of Supplier above
	See point 6 of Suppliers (above)

	
	9
	Lack of circular business models
	SOLUTIONS: Engage value chain to reconsider business models and new ways of working to maximise value for all partners. 
ACTIONS: Find and share business models as proof of concept. Share output of pilots
	Pilot B
	GITA
	

	
	10
	Missing manufacturing, transportation and data wiping from the UK Working Group
	ACTIONS: Connect with additional contact recommendations. Continue to build the network
	WP 5
	All
	





	Following additional points were presented. No actions have been assigned as they are all considered and integral to the project:
	Comments

	1
	Sustainability Triangle: environmental/social/economic
	Noted – all three pillars are being considered in the project

	2
	Stories: Intuitive mind-sets. Do we have data centres or computer centres or both?
	This will be considered 

	3
	We need to decouple resources and the economy
	The points made above will all seek to solve this problem

	4
	Service based model v CE = tension
	The points made above will all seek to solve this problem

	5
	What is the exact scope? Servers? Servers, storage and networking equipment? Batteries (They have numerous CRMs, cobalt, lithium, graphite, nickel and most data centres have lead-acid batteries to support UPS systems in their critical infrastructure. Also, a number of IT hardware components have built in UPS batteries on a smaller scale)?
	The project scope has to work within a number of boundaries:
· Those set out in the original funding application,
· What is possible in the time given
· What is possible with available technology
The scope will focus on servers with consideration of the various different types. Exact boundaries will be defined and shared once the pilots get underway



	CONCLUSIONS

	Perhaps the most pertinent of outcomes from the first UK working group meeting was the overwhelming need for procurement to be included within the life cycle of servers. This was due to the current barrier it creates to adopting more circular behaviour within the industry. Further to this, products lacked a number of things like upgradability and modularity, they were not designed for disassembly, and were supplied with insufficient information on what components were in them and how they worked making reuse/refurbishing/remanufacturing/maintenance/upgrades hard to achieve. However, it was clear that with standardisation documents (noting the imminent release of the update underway on the Ecodesign Guidelines), simple exploded parts maps, and standardisation across product generations and between manufacturers the potential could be unlocked. Finally, there was a need for circular business models to help companies see a financial route to adopting a circularity. 



	LIMITATIONS

	The majority of the problems and solutions presented during the working group meeting were relevant to the project; generally, already being considered (though to differing extents); and were implementable within the project where not already considered. The only limitations stem from the timescale of the research project and the current lack of any component-level designers/manufacturers in the group. With respect to the timescale, each point has been assigned a priority rating with those that go beyond the scope of the project specified as future work outputs. With respect to the missing life cycle stage, work will continue to build the network in this area. However, expertise from the other working groups which should hopefully include this stage will transfer across to the UK work as well. It is not envisaged that this will create a long-term problem.
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