Extended Resource Ownership: Manufacturing Sector
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Process Flow link: 
ERO manufacturing sector process flow

Process flow explanation
1. [image: ]Sustainable design: 
Sustainable design is a key factor in the Circular Economy. Building in circularity at the beginning enables businesses to consider provenance, longevity and end of life impacts. It also drives the consideration of further circular options throughout the process.
The Great Recovery: The Four Design Models (1)
1. Longevity: Look to design as close to the user as possible on the inner loop, but if that is not realistic or relevant to the product move on to designing for the next business model
2. Leasing or Servitisation: This infers a contractual agreement (usually B2B) which can include a take-back reverse logistic element to ensure the product’s value is not lost. 
3. Remanufacturing sees broken components replaced and the product restored to its original state, with a warranty to cover the next life of the product. 
4. Recycling involves the complete breakdown of materials before some are restored to the manufacturing processor.  This includes the inclusion of recovered material in the place of virgin resources
 http://www.greatrecovery.org.uk/

2. Supplier Engagement:
Returnable Packaging: Establish agreements with suppliers to invest in returnable packaging. The returnable packaging should be included in your Production Planning and inventory applications (i.e. bill of materials) to ensure it is not unintentionally recycled
Supplier uses your waste: Return process wastes (quality checked) to suppliers for reuse in their process as raw material – either for a closed loop system for your products or as recycled material for others. 

3. Resource Selection:
Choose what type of material to be used in your products and packaging – Virgin or Recycled
Virgin - Benefits: quality assured, availability. Disadvantage: decreases Life Cycle potential, higher carbon cost
Recycled - Benefits: Financial - cheaper materials, tax avoidance (i.e. plastic tax), Supports environmental target objectives, Customer desires ('environmentally friendly',) Disadvantages: Recycled / secondary material that is not quality assured can create process problems (i.e plastic contamination)
Secondary materials/ Industrial Symbiosis (3): check if your raw material can be supplemented or replaced by a waste stream from another organisation (preferably locally).

4. Sustainable Business Process:
Embedding Circularity into your organisation through -
· Designing out and engineering production wastes - challenge what is actually required for the process and customer, improving process efficiency can increase yields = less waste
· Zero Waste to Landfill – supported by a commitment to target reduction of general waste
· Resource Conservation through weight reduction, reuse of materials, increasing recycled raw material content in products and increasing waste-2-product / industrial symbiosis(3) opportunities.
· Increasing Reuse and Remanufacture of products through returns from customers (reverse logistics)
· Standards: consider adopting BS8001(2) or ISO CE Standard into your management system to monitor performance and continually improve through auditing and review.

5. Consumer agreements:
Create contractual agreements to ensure return of 
· Transport packing (for reuse or recycling)
· Products at end of contract / end-of -life (reverse logistics)

6. Reverse Logistics / Asset Management
Arrange return of the product when the consumer has finished using it (collection or supply a dedicated return method). This could be by agreement, or on a deposit return scheme financial arrangement to embed value.

7. Value Assessment Centre – Incoming Quality Control 
A dedicated area (I.e. Green Centre) to assess returned assets for reuse/remanufacture/parts harvesting.
· Acceptable assets are sent for direct remanufacture.
· Failed assets are sent to recover good parts and recycling of materials.

8. Reuse of Assets
Can the asset be assessed, easily refurbished and re-sold in the current state (e.g. Used car market / Used electronic tech).

9. Remanufacturing
De-manufacturing of assets, replacing single life parts, quality assessing remaining parts for further life, then Remanufacturing to guaranteed standard with new warranty. Can be better than original product (latest upgrades and mods). Extends life cycle of products and materials.

10. Parts Harvesting / Salvage
When an asset fails the remanufacturing criteria it can be disassembled, and the materials either assessed for reuse (in remanufacturing) or sent for recycling

11. Recycle Assets
Either 1) Send batches of products for recycling or 2) Add to already established waste streams within your process. 
Do NOT include reverse logistics data in your total waste figures, keep them separate or you will look 'bad' when you are actually doing 'good'!

12. Process Waste Management
Segregation, collection, assessment and processing of wastes generated by the Sustainable Business Processes.

13. Reduce
Reduction of waste considers improving efficiencies to reduce occurrence (if it’s not there then you don’t have to deal with it!).
· Refuse: avoid buying things that become waste (review packaging design for what's actually required) 
· Return: return packaging to suppliers (less waste for you - reduced costs for them)
· Reduce: reduce waste at source (improve process efficiency (lean) to produce less waste (better resource utilisation = reduced material procurement costs)

14. Reuse
Go to the next level by adopting a Total Zero Waste mind set (consider reuse of everything possible')!
· Packaging - reuse around site, check if the waste generated (ie. boxes, pallets) are the similar to consumables used in other areas of the site.
· Packaging - consider how incoming packaging can be used / amended / supplemented to be reused in other areas or (ultimately) on the finished products
· Raw material - consider if waste from a process can be used to supplement raw material in another.

15. Recycle
Driving material value and providing materials for the wider circular economy market through – 
· Waste Mapping 
· Setting up Segregation systems 
· Informing and engaging with employees
· Working with solution providers (Recycling Contractors) on quality and market standards to maximise material value

16. Recycle: Segregate at Source
· Waste Map each area to determine waste streams and volumes
· Segregate at Source – build segregation systems in each area, with checks and educate employees on costs, contamination and value
· Segregate by material type – to maximise material value
· Improve material quality (value) through discussion with Recycling Contractor (i.e. not making ‘mill sized’ bales of cardboard causes lack of revenue as it is not an industry standard)

17. Recycle: Process on Site
For large volume process wastes (i.e. Card packaging) consider investing in an asset to process it (e.g. Baler, Compactor). Also check for circular economy / net zero business support grants available from Government or Local Enterprise Partnerships. These can support return on investment times for your organisation whilst working towards national environmental targets. 
This means that you should get greater material value from selling it in a 'marketable' form. If you cannot raise enough finance to purchase the asset, then consider 'profit gain share' agreement with Recycling Contractor (e.g. their asset on your site)

18. Recycle: Zero Waste to Landfill
Raise remaining General Waste up the Waste Hierarchy by diverting from landfill using an Energy from Waste (incineration) Recycling Contractor. Efforts should be made to monitor individual areas and reduce this total to ensure maximisation of the recyclable materials generated (e.g. segregation checks / bin audits to check recyclables (revenue) are not in the general waste (cost)).

19. Circular Economy Infrastructure
Extending the life and value of materials means nothing if there is no infrastructure to process and market them. 
The closer the infrastructure is to the source the material, the easier it is to communicate, control (audit) and collaborate, improving compliance, innovation and market values to drive the CE.
Having ‘closer to home’ access promotes increased:
· Duty of Care – easier access and visiting of recycling solutions and site enables better auditing,  
· Understanding of the process - which can open the door to more solutions, increased opportunities for recycling solutions and industrial symbiosis(3)
· Collaboration – sharing knowledge of manufacturing and recycling processes means continually improving material value and driving the CE, meeting national goals (i.e. Resource and Waste strategy/ Environmental Bill) and fulfilling the potential of the circular economy.

20. ERO Review
Look back through the ERO process:
· Could the product benefit from a better design strategy? (i.e. move from just being recyclable to a more modular design to increase remanufacturing options?)
· Have new models and processes been included since the last ERO review?
· Can the packaging be made more robust so it can be used more and last longer i the supply chain? Does the packaging have clear instructions on how to reuse/recycle?
· Have parts inventories (Bill of Materials) and waste streams been assessed to see if what you are throwing away is similar to what you are buying? (i.e. incoming pallets reused for finished goods)
       ... and many more questions!

Increasing Robustness
Reviews should be embedded into new model and process introductions to ensure that the organisation develops full potential circularity.
Capture data and savings made – then publicise internally (to show employees what they have achieved) and externally to inform customers that you are environmentally responsible (an increasing requirement of contractual negotiations) 
Collaboration - share best practice to encourage others to engage and develop the CE overall. This builds networks (i.e. IEMA CE Network, Resource Efficiency Clusters – SWM Green Business Networks, IEMA Collaboration for Sustainability report) that opens opportunities for sharing knowledge, sharing recycling assets or identifying industrial symbiosis(3), whilst providing a ‘one stop shop’ for developing sustainability.


References
(1) The Great Recovery was a project by the RSA working with Innovate UK which ran between 2012 and 2016. It looked at the challenges of waste and the opportunities of a circular economy through the lens of design.  http://www.greatrecovery.org.uk/

(2) BS8001: enables organizations to map out their unique system and understand how their operations impact it. It explores how, by applying circular economy principles, organizations can capitalize on cost savings; unlock new revenue streams; and make themselves more resilient to external shocks and disruption. https://www.bsigroup.com/Sustainability/BS8001_Executive_Briefing.pdf

(3) [bookmark: _GoBack]Industrial Symbiosis: “Industrial symbiosis is the use by one company or sector of underutilised resources broadly defined (including waste, by-products, residues, energy, water, logistics, capacity, expertise, equipment and materials) from another, with the result of keeping resources in productive use for longer.” (CEN (2018) CEN Workshop Agreement: Industrial Symbiosis, Core Elements and Implementation Approaches.  Ref. No.:CWA 17354:2018) 
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