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Principles of the circular                                economy underpin responsible
business. This report shall                                elucidate how is this                                    reflected with Yorkshire                               
Water.


 
1.0 Executive Summary
Yorkshire Water  already reflects some of the principles of the circular economy, however there a significant number of challenges it faces to become a more effective circular economy and this case study shows that some measures and actions are easily achievable whereas others are more long term aspirations.
For the protection of the environment, particularly with climate change and for mankind of what is the most life sustaining product on earth all of these actions are necessary and may require government legislation to make them fully actionable.

2.0 Introduction
Because the world population is growing and damaging the environment we need to switch from a linear to a circular economy to protect the environment and to ensure there’s enough food and water as well as prosperity in the future.
For a long time, economies have been linear which means that at a basic level raw materials are used to make a product and after their use or life cycle they’re thrown away. If not replaced the world will approach a tipping point because this model cannot sustain itself.. This take, make and dispose economy puts pressure on the country’s plummeting resources as new materials need to be found.
A circular economy ensures the reuse of waste, for example glass or paper recycling, and it also prevents waste by making products and materials more efficiently, as well as using new materials from sustainable sources.
The Difference Between Linear & Circular Economy
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The world population is booming and at the same time it is draining out the Earth’s natural resources at an alarming rate. The growing human need for food, water, housing, clothing, and recreation take a heavy toll on the environment. These are the reasons why many countries have decided to switch from linear to a circular economy..(Ref 1)
However, a circular economy is more than this. It identifies the importance of the economy by building long-term resilience, thus generating business and economic opportunities, and providing environmental and social benefits. The circular economy increases competitiveness, generates new jobs and requires joint effort by entrepreneurs, researchers, industries, users, government, society and lawmakers. Nevertheless, most of all it requires innovation.
All of these stakeholders are critical to the success and efficiency of the circular economy working. Unfortunately to many the linear economy is and, has been the easy option and very short term in outlook. It makes quick profit at the expense of the environment and materials wastage and if not curtailed will consume all-natural resources until there is no more left.
A third type of economy is the shared economy which looks at how products and services may be shared, borrowed, or leased rather than owned. This results in more use of under-used resources, a shift from ownership to access and peer-to-peer activities and production.
For example, we now see car sharing as a benefit to the environment as well as having reduced capital outlay and individual cost benefits. In addition, it alleviates road congestion and associated issues of pollution, accidents etc.
Similarly, expensive plant and process equipment is hired or leased rather than purchased where there isn’t a 24-hour process requirement.
Wealthy football clubs loan out under-utilised expensive players to maintain their match fitness, as well as giving the less wealthy clubs the opportunity to generate additional income.
So whilst the circular economy seeks to maximise the circulation of products, components and materials as well as their inherent value as well as generating as little waste as possible during production and consumption it is clear that the sharing economy and the circular economy powerfully support each other, and they both require novel thinking in economic activity.
3.0 Yorkshire Water and its Credentials for the Circular Economy
3.1 Yorkshire Water the Organisation, its Products and Services (Ref 2)
Below showcases a more simplified model of the water cycle and processes (Ref 3)
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Yorkshire Water was formed in 1989 when the water industry was privatised. It was formed from Yorkshire Water Authority which was one of 10 Regional Water Authorities. The parent company was  Kelda Group, and then in February 2008 Kelda Group was purchased  by a consortium of infrastructure funds.
Yorkshire Water serves more than 4.7 million domestic customers and 140,000 business customers whilst covering all of Yorkshire,parts of North Lincolnshire and Derbyshire.
Yorkshire Water supplies about 1.3 billion litres of drinking water a day and receives about 1.0 billion litres of sewage which is treated and recycled to water courses. Half of the water comes from reservoirs and the rest from rivers and boreholes. The Grid – a network of large pipes across the region allows the company to transport the water from these sources for treatment and then on to where it is needed.
The Company has nearby just shy of 2500 employees.
Its business customers cover all major industrial sectors with an Everest number of Chemical Companies, Food and Drink, Universities and Education Health and Textiles.
Yorkshire Water has approximately 2500 Trade Effluent customers where the effluent which is discharged must be closely monitored and controlled to maintain the sewage works within its treatment capabilities, water courses and the environment from combatting the potential hurdle of pollution.
It affords a service to developers with about 10,000 new domestic and business supply connections per annum.
3.1 Yorkshire Water and its Current Fit to the Circular Economy
Water is fundamental to the life of all living things. This service to life (including human consumption) cannot be satisfied by substituting water with other measures or materials. Basically, Yorkshire Water is the Guardian of a life sustaining product which sustains the lives of almost 5 million people and so has a duty to ensure that water is managed in the most efficient and operative way.
Naturally, is sourced from streams, rivers, lakes, reservoirs, oceans, and ground water aquifers as well as harvested directly as rainwater.
Water is used generally in four categories: Domestic, Industrial, Agriculture and the Environment.
Non consumptive water is generally returned to a source either directly or via a treatment process. Depending on location it may be further used downstream. So, if it is abstracted from a river it is treated, distributed to households and business, collected as sewage or rain-water run-off, treated and discharged back into a river.
Whilst at a high volume this may seem as though a linear economy, water is a complex system and actually made up of multiple complex systems parts of which are a circular economy whilst in other areas there is clear room for improvement.
Via its licences, Yorkshire Water’s abstract cannot abstract water above its rate of replenishment, unless however, in times of emergency such as a drought. So, it cannot over-abstract water from boreholes below a determined level in the ground aquifer.
 It cannot exceed a licensed rate of abstraction from a river to ensure the natural flow and environment are protected.
It must manage its impounding reservoirs and catchment areas very carefully so that the reservoirs fill in the winter, and, are used in a controlled way during the year so that they do not fall below a level which triggers drought procedures.
Through regulations and controls it is prevented from polluting water and thus limiting its use. However, through inefficient controls water can be lost through leakage, poor distribution methods or inefficient irrigation systems. Business and Industry very rarely pay attention to reduced or efficient use of water because their other utility bills are typically ten times the size of the water bill and so these receive the focus of their attention.
Yorkshire Water have a Call Centre, Customer Service Department and a Billing and Collection Team. Charges are generally made by metered consumption though there are many paying by unmeasured charges based on the old rating system. Whilst 
Yorkshire Water are one of the best at billing and debt recovery it could look at innovative ways to reward customers for saving water against the benefits of reduced cost of supply and delivery of the services.
3.2 Current Activity of Yorkshire Water to Fit the Circular Economy
Yorkshire Water through its Resource Management Team and a complex computer model on a weekly basis look at the most cost effective and efficient way to manage its choices of water abstraction and distribution to the region to ensure it operates within its licence, minimises energy use and manages the network effectively. One of the biggest variable costs is electricity, particularly from pumping, and based on weekly demand the network model dictates the most efficient use of the system.
So whilst Yorkshire Water minimise water use into the system through cost and technical criteria more could be done by looking at its products and services, for example to reduce demand. It supports water efficiency in homes by providing free toilet flush reducers but could do more for domestic and business.
Yorkshire Water pursues activity for reuse of water and effluent through advice to business on a paid for basis including rainwater harvesting and recycling systems and processes.
Technically water is recirculated back to source where the source is a river after sewage treatment and the discharge quality to water course or river requires to be almost drinking water quality to prevent pollution.
In addition initiatives are ongoing in respect of co-digestion in bio digesters of food waste from retailers mixed in with sewage sludge to generate methane and reusable energy.This represents an example of a circular economy working with a shared economy for a greater value and benefit.
Yorkshire Waters sewage sludge incineration plants once they have started and reach combustion from then on the process is self combusting and generate energy either for local use or back into the grid.The residual ash is also used in products such as low quality concrete or road sub base.
Yorkshire Water supports sustainability by planting trees in its huge land holdings to replace carbon, but this could be more proactive and calculated.
To better manage water systems for long term sustainability a more focused circular approach is achievable and offers opportunity for commercial advantage.
So, where the individual parts of the complex are moving towards a circular economy sometimes supported by a shared economy they can each be further improved and the whole process or cycle managed more effectively.

4.0 The Challenges faced by Yorkshire Water Services and Plans to Meet those Challenges
I will look at the strengths, weaknesses, opportunities and threats to be considered and then look at the challenges it faces, and which may have high or low impact.
I will also suggest some objectives, solutions, and practical plans to move Yorkshire Water towards a circular and sharing economy.

4.1 SWOT Analysis  
	Strengths
· Monopoly supplier apart from business customers
· Excellent cash flow/low debt
· Good research and product development skills
· World class people/skills
· £billions of assets and infrastructure
· Massive land ownership
	Weaknesses
· Large volume of leakage
· Relies on guaranteed rainfall to delivery main product – water
· Inability to prevent flooding incidents
· Inability to store excess rainfall in winter beyond reservoir capacity

	Opportunities
· Supply water saving devices to domestics
· Help business reduce usage and clean effluent
· Reduce energy with renewables, wind, hydraulic
· Make better use of assets, buildings, plant, people, skills
· Increase storage capability for droughts
· Form partnerships to share and innovate
· Lead by example as a major player
· Abstract nutrients and metals from effluent
	Threats
· Predators for being taken over
· Environmental damage – drought, pollution, emission to air
· Over treating water and effluent is expensive
· Rising energy costs
· Removal of licence to operate
· Prosecution by Regulators if fail standards



4.2 Challenges and Impact
	
	High Impact
	Low Impact

	Short term challenge
	· Re-use and recycle within closed loops where possible
· Scale up co-digestion of sewage sludge
	· Abstract reusable nutrients and metals from effluent
· Use of dried pelletised sludge as a fertiliser

	Medium term challenge
	· Develop Partnerships to use assets and spare capacity by sharing
· New water sources and more value from effluent as process water
· Research reverse osmosis for desalinating sea water and cleaning effluent
	· Rainwater harvesting to all assets
· Use of reed beds for effluent treatment.

	Long term challenge
	· Pricing different service levels to minimise product use
· Basin and river management to prevent flooding 
· Natural Capital Accounting used as a decision maker
· Develop innovative ways to store more water in winter
	· Ensure all domestic customers are metered(currently this is not compulsory)






4.3 Natural Capital Accounting and Bio Mimicry
Considering Natural Capital Accounting even in principle ensures we consider the effects on the environment as well as profit and loss by taking formal account of the ecosystem and environmental assets in our decisions. We define environmental assets as follows:
 “the naturally occurring living and non-living components of the Earth, together comprising the biophysical environment, that are used in production and that deliver ecosystem services to the benefit of current and future generations”.(Ref4)
So, Yorkshire Water must consider the effects of its business on the earth, atmospheric pollution, its wetlands and woodlands, the aquifers beneath the earth and its rivers. Clearly river abstraction has to be controlled to ensure animal life continues, the river is not polluted or the river disappears over time. Also management of river beds, for example by desilting, and the raising of river banks can increase capacity to prevent flooding.
Other decisions on investment in the environment to enable a more circular economy include removing metals from effluent to recycle into the metals industry and nutrients to go to agricultural fertilizer which gives a benefit of income a benefit to other  industries and benefits the environment.
If we also look at Bio mimicry it is already used significantly in the water industry but should be considered further. So the principles of effluent treatment are founded on the biological oxygen demand or organisms to convert the effluent to manageable sludge and also to digest the sludge giving off reusable methane as energy.
Reed beds also absorb effluent organisms and should be used more widely as a totally naturally occurring treatment process. If a reed bed is of sufficient size and area and on a downward gradient, many effluents with low contamination can pass through the reed bed and discharge within acceptable parameters of quality. This process is adopted around the world particularly where finance is an issue for example in third world countries.

4.4 Key Objectives, Solutions and Practical Plans for Yorkshire Water to achieve a more Circular and Sharing Economy
Referring to where the company is now and the aforementioned analysis my short, medium- and long-term recommendation of actions for Yorkshire Water are as follows:
4.4.1 Short Term
· Partnerships to share put in place – Company vans, plant, IT for education, hot desking for external use.
· Install wind turbines on all available land.
· Install hydroelectric facilities to all reservoir dams.
· Proactively support new customers as part of the application for supply process with free conservation devices.
· Throw everything including innovation at reducing leakage as the levels in the industry are indefensible from an economic point of view; a waste of valuable resource; often challenged at public inquiries when applying for drought orders and are the worst publicity possible.
4.4.2 Medium Term
· Lead by example, install rainwater harvesting to all buildings.
· Take the codirection of sewage sludge to the next level through partnerships with supermarkets, food producers and other businesses with organic waste.
· Invest more in Research and Development for the next generation of materials for a much greater asset life, for example pipes, valves, fittings, stop taps etc.
4.4.3 Long Term
· Partnership with Defra and Environment Agency to increase capacity of rivers, prevent flooding from rivers (for example by giving up sacrificial land to divert and retain flood waters) and develop additional catchment storage.
· Promote government policy change for 100% customer metering.
· Plant trees wherever possible on company land.
· Review the pricing model for water to reward water saving and cleaner effluent.
· Promote closed loop systems on industrial sites enabling the onsite treatment and reuse of effluent as grey water.
· Remove and reuse nutrients from effluent on Yorkshire Water’s effluent streams as well as customer sites.

A representation of the circular economy needing the additional benefits of the shared economy to maximise benefits (Ref5)
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5.0 Conclusion
It’s clear that in order to sustain long term resilience as a company, protect diminishing resources and be more commercially viable Yorkshire Water must make the journey from being partly a circular economy to wholly a circular economy supported and complimented by a shared economy.
As a guardian of probably the most precious resource on earth critical to the future of mankind it is imperative that Yorkshire Water develops a future strategy in partnership with its Peers and Regulators which develops new sources of water for an expanding population against the huge issue of climate change with a target of complete closed loop systems to ensure maximum reuse and minimum wastage.
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