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CEDaCI
Circular Economy for Data Centre Industry
UK Working Group Meeting 2
Summary of Key Findings 
Date: 		19/12/2019
Address: 	K803, Keyworth Centre, Keyworth Street, London SE1 6NG
Time: 		13:00 – 17:00

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


Summary
	Topics of Discussion

	UK Working Group Members were posed a number of points that arose from the first WG and Co-creation meetings and which were in relation to design, refurbishment and recycling. This table shows these points, and the raised questions and comments and required actions. A summary of the points is as follows:

Design
· A measure of the social, environmental, and economic costs of the alternatives
· What are the cascading options for repurposing (internal)?
· MTBF (mean time between failure) of the server when: new, 3, 5, 8 y/o
· Include environmental costs in the matrix
· Cut off electricity vs energy efficiency of server
· oMatrix: how much more energy is needed for optimal input-result ratio
· Ratings (studies on reliability)
· Define the function of the server: first question in the tool (needs to be asked straight away to find the best possible solution)
· Visual prompts in good or bad feedback to help decision
· Add on – change the perception of remanufacturing/risk etc.: education on refurbishment
· Have the broader picture of the data centre in mind
· Social aspects: materials sourcing, corruption, working conditions
· Focus on resource productivity (= resource efficiency in business language; economic savings, carbon savings, energy savings)
· Material efficiency perspective: define tasks/set servers up for optimum appropriate service
· Over-spec
· Mis-spec: ensure the server is suitable for process
· Allow the procurement process to drive wrong decision
· Too much focus on the costs
Refurbishment
· Simple SMEs are the main target group
· Best practice guide
· Dimensions: environment (material recovery, energy/carbon); costs (running costs, income)
· Perspectives: CEO + economic owner (awareness of end-user: budget responsibility); procurement; government (crib sheet!); company size (small-medium-large)
· Identify what people can do
· Buying product or service
· Information on incentives: savings, economic benefits, (connected to marketplaces, is there value or cost?)
· Actors: buy more, buy new, get rid of, refresh
· Compatibility grid for components: power usage, storage…
· List consequences (different paths/generic data) and availability
· Check supplier (competence, quality)
· Display optimal solutions, e.g. 100 old servers vs 10 new ones
· Finite outputs (limited number of decisions)

Recycling
· Lifecycle information (LCA)
· Keep it simple
· Create a scoring system for resale/recycle
· Use metrics
· Data requirements
· Procurement crib sheet
· Data destruction: address and educate on data (e.g. Through a little video)



ACRONYMS
DMT	Decision making tool
EoL	End of Life
GITA	GreenIT Amsterdam
LSBU	London South Bank University
WI                        Wuppertal Institute for 
Pilot A	Eco-design, design and manufacturing for a circular economy
Pilot B	Refurbishment and reuse
Pilot C	Recycling/reducing waste/increasing CRM reclamation
WI	Wuppertal Institute for Climate, Environment and Energy 
WP2 LT	Work package 2 Long-Term Effects 
WP3 C                 Work package 3 Communication 
WP 4	Work package 4 Situational analysis and network building
WP 5	Work package 5 (Co-creation, Decision-making tool (DMT) and eco-design guidelines finalisation)
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FINDINGS
UK Working Group Members were posed statements in relation to design, refurbishment and recycling. This table shows the statements, comments and required action.

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

	· A measure of the social, environmental, and economic costs of the alternatives
· What are the cascading options for repurposing (internal)

	Design


	1
	Lower spec machines can be upgraded with higher-spec components.
	Techbuyer is currently experimenting with processors. Questions have been posed to iuppiter in the Netherlands to determine what can be done with CPUs (newer gen in older gen machines).
	Pilot A
Pilot C
	LSBU
WeLOOP

	
	2
	With adequate software, some previous generation equipment can outperform new.
	It is possible on a case-to-case basis as materials vary from generation to generation and from manufacturer to manufacturer.  
	Pilot A & WP5
	LSBU & WI

	
	3
	Software plays a huge role in the product: 1) servers can be upgraded with appropriate software; 2) end of licensing of the software brings on premature obsolescence and can either slow down or stop equipment from working altogether (usually after 4 years). 
Licensing seems to be a way to control the market. The OEMs actively update the firmware in the first 2 years at a rate of 80%, but then this stops. Licensing can just be switched off by the manufacturers, and this renders the equipment useless even though the hardware is still in good condition
	Stop OEMs use Licensing as a way of controlling equipment obsolescence. The Eco-Design Directive addresses the firmware control, but doesn’t control the software licenses – it’s a loophole that should be addressed.
The findings regarding the licensing practices should be made public. A publication is needed.
	Pilot A & WP5
	LSBU & WI

	
	4
	DC Sector is moving towards a service-based business model.
	For example, Cisco has a Refresh program (a potential case study). This activity should be used as an example/benchmark.

	Pilot A
	LSBU

	
	5
	How will the DMT be implemented and maintained?

	
	WP5
	LSBU

	
	6
	How will non-experts use DMT?

	
	WP5
	LSBU & WI

	· MTBF (mean time between failure) of the server when: new, 3, 5, 8 y/o


	Design
	1
	Hardware is more reliable second hand than new because failure happens in the first 3 years.
The way MTBF is calculated is through a test simulating a temperature cycling which then gives a prediction on the number of years the equipment will last
80% firmware is being made redundant in its first year, and this is predominantly attributed to the software and firmware problems
	This is a very positive point for second-hand equipment and must be made public, but it needs to be backed up by data. Hyper-scale DCs can provide this type of data because their equipment is continuously monitored. 
How can enterprise DC equipment be monitored in the same way to make this type of data public and encourage second-hand equipment use? 
At the moment, there is no 3rd party testing done in this market segment. 
Publication of statistical info. PR/marketing strategy for the dissemination of information.
	Pilot A & WP5 
	LSBU & WI

	· Include environmental costs in the matrix


	Design
	1
	Case study of the second-hand/remanufactured laptops proved that it is better to upgrade the equipment rather than renew.
	https://www.euractiv.com/section/energy/news/replacing-laptops-harms-the-environment-study-shows/
	Pilot A &WP5
	LSBU & WI

	· Cut off electricity vs energy efficiency of server
· oMatrix: how much more energy is needed for optimal input-result ratio


	Design
	1
	Sweet spot between power and energy efficiency of the server depends on the type of DC. Most of it is embodied energy. 

	DMT should present information on what energy rating an upgraded DC would be. 

	WP5
	LSBU & WI

	
	2
	The larger the DC the lower its CO2 emissions in relation to its location, because large DCs are built in more remote areas.
New servers are more energy efficient.

	Currently, energy efficiency is DCI’s prime focus, but the sector should also focus on material efficiency.
Central Government Cloud policy has encouraged the migration of enterprise DCs to hyper centres within the public sector, but this is NOT the case across the board. 

	
	

	· Ratings (studies on reliability)
· Define the function of the server: first question in the tool (needs to be asked straight away to find the best possible solution)
· Visual prompts in good or bad feedback to help decision
· Add on – change the perception of remanufacturing/risk etc.: education on refurbishment
· Have the broader picture of the data centre in mind


	Design
	1
	DMT should have a simple interface with visual prompts in traffic light style.
	The issue can be solved by merely relocating older machine/s to a different part of the room – away
(Fridge in the kitchen effect: we don't cool the whole place to keep milk cold, we put milk in the fridge). 

DMT should reflect this option.

	WP5
	LSBU & WI

	

	2
	Broader DC picture in mind means that the efficiency of the older equipment will be lower, this can encourage the customers to buy new equipment, but what this actually means is the older equipment dissipates more heat raising the ambient temperature of the DC room, requiring more powerful cooling conditions from other machines and providing extra cooling just for that part 
	
	WP5
	LSBU & WI

	· Social aspects: materials sourcing, corruption, working conditions


	Design
	1
	What impact will the materials reuse factor have on the working conditions of people who are involved in the mining industry? Jobs, communities etc.? 

	DMT could help alleviate public scepticism by demonstrating that second-hand equipment is reliable, risk-free and lower in price and second-hand hardware usually comes with a remanufacturer warranty for up to 3 years. 

	WP5
	LSBU & WI

	
	2
	Public perception of the Second-Hand as negative needs changing. The main misconception falls into three categories: Risk, liability and cost.  

	How can this sceptical behaviour be changed? 

	WP2 LT & WP3 C
	LSBU

	
	3
	
Standard agreement wording encourages misconception about second-hand equipment.
	Can we promote/organise public events to bring awareness to DCI customers through TECH UK?
Educate the public about data sanitisation practices – it is not necessary to shred or crush HDDs and SSDs – data wipe is sufficient.

	WP5  &WP2 LT
	LSBU & WI

	•	Focus on resource productivity (= resource efficiency in business language; economic savings, carbon savings, energy savings)
•	Material efficiency perspective: define tasks/set servers up for optimum appropriate service
•	Over-spec
•	Mis-spec: ensure the server is suitable for process
•	Allow the procurement process to drive wrong decision
•	Too much focus on the costs

	Design
	1
	Currently, the fact that Hyper Centres are Circular is not widely publicised. 
Carbon profile of the equipment depends on its manufacturing origin
	Make enterprise DC customers aware of the practices of the hyper centres – most of their equipment is remanufactures
Hypers should be encouraged to display their best practice methods to smaller DCs and make second-hand trendy. For example, OVH – mostly 2nd hand equipment, but little is known about it. 
(Capital expenditure gap between 1st and 2nd hand equipment – information is available from Beth and Rabi PhD.)

	WP2 LT
	LSBU

	
	2
	
Licensing laws need to be revised. 

	
	WP2 LT
	LSBU

	
	3
	
Over specification is an issue.
	DMT should help customers only buy what they need and offer education to procurers
	WP 5
	LSBU & WI

	Refurbishment Perspective

•	Simple! SMEs are the main target group
•	Best practice guide
•	Dimensions: environment (material recovery, energy/carbon); costs (running costs, income)
•	Perspectives: CEO + economic owner (awareness of end-user: budget responsibility); procurement; government (crib sheet!); company size (small-medium-large)
•	Identify what people can do
•	Buying product or service
•	Information on incentives: savings, economic benefits, (connected to marketplaces, is there value or cost?)
•	Actors: buy more, buy new, get rid of, refresh
•	Compatibility grid for components: power usage, storage…
•	List consequences (different paths/generic data) and availability
•	Check supplier (competence, quality)
•	Display optimal solutions, e.g. 100 old servers vs 10 new ones
•	Finite outputs (limited number of decisions)

	Refurbishment Perspective
	1
	Take into the account the fact that different size organisations have different priorities.
	Target group: both SMEs and SMOs
To test DMT – 50 SME is sufficient. 
Look at Firefox App as an interface example.

	WP5
	LSBU & WI

	
	2
	SME turnover of the DCI is high because a lot of SMEs tend to retain their DCs in-house. (it’s a large chunk of Techbuyer customer base)
SMEs care more about ownership and savings.
	DMT should be tailored to cater for different people depending on their job roles.
The Major DCI players should guide/support  SMEs in their transition to CE

	WP5 & WP2 LT
	LSBU & WI

	
	3
	The current trend is virtualisation, but companies such as banks, for example, tend to do part virtualised DC and part onsite. They also tend to opt for the new equipment.
Germany has a very low cloud adoption at the moment.

	Look at the eastern Europe equipment refurb trend – they are heavily into it.  OCP John to send details on Polish 2nd hand contractors.
Consider adding a collection of equipment at the EoL certificate of quality, search option for a trusted buyer/seller database with outcome perspectives.
DMT to show the best solution to specification: smart upgrade.
Best practice guide – consider introducing.

	WP5 & Pilot B
	LSBU &WI &GITA

	Recycling Perspective

· Lifecycle information (LCA)
· Keep it simple
· Create a scoring system for resale/recycle
· Use metrics
· Data requirements
· Procurement crib sheet
· Data destruction: address and educate on data (e.g. Through a little video)


	
	1
	Who is the target group here? Recycling is an ambiguous term.

What materials are recovered and what is lost etc. what most materials can be recovered – the best option?

What are: 
Best suited recycler option ?
Procurement for recyclers?
The best option at the point of purchase – equipment procurer perspective? 

	Need to work out which group it applies to: recyclers or procurers as the content of the DMT will depend on that. However, it was decided that this part should be open to all users.
DMT needs to offer a grade of different recycling options on the recovery rates/efficiency of the recovery methods in terms of materials. Specifically for the recyclers, DMT should give the best mechanical treatment option at the Eol (a shredding size option).

DMT should also show: what recycling/treatment options are currently available and future possibilities – research in progress options; Real meaning EoL must be clear – glossary.

There is a lot of research into recycling and DMT should reflect all the available options.

	WP5 & Pilot C
	LSBU & TND & WeLOOP







	CONCLUSIONS

	· DMT should have different interfaces depending on the group using it. 
· DMT should offer some form of report function to indicate CE compliance of the organisation. 
· Environmentally positive decision option for the data sanitisation. 
· Introduce CEDaCI glossary to identify the meanings of refurbished, recycling CE etc. correctly.




	LIMITATIONS
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