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Introduction
Aim

The aim for the research is to determine whether a circular economy is a suitable alternative for Tai Tarians rewiring programme, rather than a traditional linear economy which is currently being used.

Objectives: 

· Identify if any resources can be kept in use for a longer period of time. 

· Identify possibilities to extract the maximum value resources while they are still in use. 

· Identify areas where products and materials can be recovered or regenerated at the end of their service life.

· Identify cost and environmental benefits in taking a more circular economy approach to the rewiring programme. 

To meet these objectives research will be carried out into circular economy, interviews with industry professionals undertaken and a process map including the current linear economy approach and potential circular economy approach identified. 
	




Relevance
With raw materials being a limited resource and plastic causing many issues throughout the world, it is imperative that the use of these are carefully considered. 
Refurbishment appears to be a more sustainable solution than demolition and rebuild, especially in terms of resource and material efficiency. BRE (2015). It is important to make the best use of our raw materials in the most effective way as:

· Over 90% of non-energy minerals extracted in the UK are used to supply the construction industry with materials.
· The construction industry consumes around 6 tonnes of materials every year for every person living in the UK.
BRE (2015). 

A circular economy can enable companies to map their systems to understand how they work and re-thinking how their resources are managed to create financial, environmental and social benefits both in the long- term and short-term.

Six principles 
[image: ]
BSI (2017)




Why should Tai Tarian consider a circular economy approach? The Waste and Resources Action Programme have reported that: 

“As well as creating new opportunities for growth, a more circular economy will:
· reduce waste
· drive greater resource productivity 
· deliver a more competitive UK economy.
· position the UK to better address emerging resource security/scarcity issues in the future. 
· help reduce the environmental impacts of our production and consumption in both the UK and abroad.”
WRAP. (2019). 

Case Study
Local Housing authority Tai Tarian based in Neath Port Talbot have an electrical procedure which automatically electrically rewire their property when they reach 25 years old, regardless of condition. All the old cables and fittings are currently going to landfill via the electrical contractor, Lightning Solutions Ltd who are currently carrying out 400 rewires per annum for Tai Tarian, with the total value of the contract is £680,000, producing an estimated of 400 x 50kg = 20,000kgs of copper waste. 
I have chosen this scenario to contextualise and critically evaluate existing methods and look for innovative ways to make this a sustainable processes. A way of providing increased value in any solution will also be looked at, this way proving up-cycling.






Methodology

A process map will be produced starting with the electrical installation in a property reaching 25 years of age and finishing at the property reaching the end goal of being electrically compliant. Each stage of the existing process will be identified.
Semi-structured interviews with be undertaken with experienced professionals working in the industry. A quantity surveyor will be questioned about prices to see if cost savings could be made by making this whole process take a more circular economy approach. An electrician and the company director with be interviewed to gain information around quantities and conditions of electrical installations they are working on. Finally an interview will take place with the electrical programmer for Tai Tarian to see if any data can be gathered form the testing programme regards to condition.
Research will be conducted on circular economy to gain an understanding and ideas on areas for improvement. 
Taking reference of the 7 steps as indicated in The Zero Waste Hierarchy 7.0, ways to make this process more sustainable will be looked at, starting at the top of the pyramid with rethink, working down towards recycle. Different ways to work will be considered looking at environmental and economic benefits along the way. Research on prices of materials will be undertaken, these figures will include any recycling cost and historical data. Calculations will then be carried out on any potential solutions.
[image: ]

The Zero Waste International Alliance . (2015).
Results

Rethink/Redesign
The first step that was considered was to “rethink” the process to see if a more circular approach could be taken. An Electrical Installation Condition Report (ECIR) could be undertaken to gain an understanding of the current condition of the installation. If this come out as “satisfactory” the engineer will recommend a “next test date”, this can be 1-5 years depending on the condition. This is estimated as being 20% of all rewires undertaken according to interviews (appendix B) carried out with electrical compliance programmer and electrician. By taking this approach it could extend the life of the existing installation, this would negate the need to purchase new materials and as Tai Tarian undertake approximately 400 rewires per annum, it could produce a cost saving of 80 x £1700 = £136,000 and save up to 50 kilograms of copper per installation, 80 x 50kgs= 400kgs per annum.
 
Reduce
If the outcome is “unsatisfactory” an Electrical Qualified Supervisor should review the certificate to find the reasons why it has been given this classification and decide whether upgrade works could be carried out to bring the property to the satisfactory category. These upgrade works would normally include replacing the consumer unit with an estimated cost of £325 compared to full rewire cost of £1700. This would reduce the amount of full rewires undertaken and extend the life of the existing installation by up to 10 years. 
This would save up to 50k kilograms of copper per installation. This happens in up to half of all rewires currently being undertaken by Tai Tarian, according to interviews undertaken with Ben Smith (appendix B) producing a potential cost saving of 200 x £1,375 = £275,000. 200 x 50kgs 10,000kgs per annum. 

Reuse
Information which comes from interviewing electricians (appendix B) suggested that some of the cable and fittings being removed were still in adequate condition. By testing these to see if they would be suitable to reuse, would save having to buy new cable and fittings. Cooker and shower cables are commonly still in good condition as they are a lot larger than the other cables, so by reusing just these aspects of the installation would save approx 25 kilograms of copper per electrical installation. By taking this approach these circuits could be “omitting” from the cost of the rewire, producing a cost saving to Tai Tarian of £105 (shower) and £90 (cooker) totalling £195.

Recycle
If by this stage none or some of the existing electrical installation cannot be reused then the old components of the installation should be recycled. This would involve recycling the copper and plastic. Externalization costs would be involved and a registered broker would be required to arrange for the waste to be handled, transported, disposed of and recovered. Any companies used should be accredited and the waste should be allocated a 6 number code. Veolia Environmental Services (UK) Plc. (2013). 
Copper prices have tripled since 1994 (25 years ago) by selling this now to be recycled could be classed as “upcycling”. InvestmentMine . (2019).
Recycled copper from cabling is worth up to £4.50 per kilogram so this could be worth 50 x £4.50 = £200 per property. Handsmetals. (2019).
There are companies throughout the UK who will take the cable such as Universal Recycling based in Mexborough who recycle around 99% of the cable product, with around 1% going to landfill. The PVC is used for applications like PVC equestrian surfacing. Universal Recycling. (2018).

















Conclusion

Tai Tarian’s current rewiring programme is taking a traditional linear economy approach. With raw materials being a limited resource and plastic causing many issues throughout the world, it is imperative that the use of these are carefully considered and a more circular approach to these works are considered. This would create financial, environmental and social benefits both in the long- term and short-term for the organisation. The total value of the contract is £680,000 and is producing an estimated of 20,000kgs of copper waste. This report has found ways to save money and reduce the impact of the environment by rethinking the current procedure to extend the life of installations, potently saving up to £136,000 and 400kg of copper per year. If this way was not feasible, then ways to reduce the amount of works carried out to bring the property to a compliant status was considered, this included upgrade works. This approach produced even more potential savings and reduction in environmental impacts, with savings of £275,000 and 10,000kgs of copper per year. Different elements of the installation were researched to see if any could be reused and it was found that certain circuits could be in some instances, which again provided savings. Finally, with all other methods exhausted, recycling of old components was considered. This process could be considered as “up-cycling” as todays copper prices far exceed those of when the cabling was installed 25 years ago. This report highlights the different ways this process could work in a more circular economy way, providing cost savings and reducing the environmental impacts too.
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Interviews

Ceri Price, Quantity Surveyor, Tai Tarian
(In charge of all the valuations for the electrical rewires) 

Q: What is the average cost of an electrical rewire?
A: £1,700
Q: What is the average cost of changing a consumer unit?
A: £325

2nd Interview undertaken
Q: what is the cost of renewing a shower and cooker circuit?
A: £105 for a shower circuit and £90 for a cooker circuit
Q: Is the contract set up so these could be omits? So a cost saving could be obtained by leaving these circuits in?
A: Yes, they could be omitted from the cost of a full rewire.

Ben Smith, Director, Lightning Solutions
(In charge of the company currently undertaking all the electrical rewires for Tai Tarian.)
Q: As an Electrical Qualifying Supervisor, on average how many properties do you review that could be made compliant by replacing the consumer unit?
A: About 40- 50% of installations could be brought up to a complaint condition for another 5-10 years by doing this.





John Bell, Electrician, Lightning Solutions
(Installing the new electrical rewiring on the current contract for Tai Tarian.)
Q: When under taking the electrical rewires, what is the condition of the old cable and fittings?
A: In around a third of the properties the cables are in good condition. The fittings are normally towards the end of their life.
Q: Are all the cables in the same condition?
A: No, the cooker and shower circuits are usually still in very good condition, probably due to the size of the cables.
Q: On average, how much would you estimate the weight of the cable being used per property? And of this, what ratio is the cooker and shower cable?
A: Average weight of a roll of cable would be around 12kgs and we use about 4 rolls, so 50kg. About 50% of this weight would be the cooker and shower cables.

Nat Grey, Electrical Programmer, Tai Tarian
(Responsible for electrical compliance database and Rewire programmer)
Q: Are there properties that are programmed in for a rewire that have a compliant test certificate for them?
A: Yes, some have just been tested (within the last year.) 
Q: Roughly how many have a compliant certificate when they are rewired?
[bookmark: _GoBack] A: Around 20-25% I would say.
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