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Executive Summary.

[bookmark: _Hlk124449217]This report will be presenting an innovation service for a Battey Swap Station. As the demand for sustainable consumer services are on the rise, the report will use theory from discussions in the module and additional research conducted independently to support the idea that the service is sustainable and could be viable in the Carmarthenshire region. The report will draw attention to the current provision of the service in the society and how it will create positive change and opportunities from sustainability principles perspective. It will include supporting evidence to exhibit the benefits but also the drawbacks it could cause without the correct recourses, technology, or expertise to give a clear argument. Both advantages and potential barriers will be discussed, along with the importance of the stakeholders and they key role they play in making the service idea a success. After the research discussion, the report will identify how the Battery Swap Stations will help contribute to the sustainability of the Carmarthenshire society whilst still having the comfort of private transport.  
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Introduction. 
The pressure for a more sustainable lifestyle is at an all-time high and private transport still being people’s main way to travel. Granted cities are making a change, with some joining the ‘car-free revolution’ but outside cites where you are not stuck in un-moving traffic and cannot rely on public transport an innovation idea needs to make a change to the environment and people time. Lilly, 2022, tells us that the year 2022 has shown to have had the highest annual increase of electric cars registered in the UK, which was a growth of “74% on 2020”. (Lilly, 2022). To help with the demand for electric cars and to find a solution to better sustainability and convenience, this report shares a service that is already working in two other countries and with the right expertise to grow this project it could be a start to a change in the Carmarthenshire community. The Car Battery Swap Stations allows people to change their batteries without having to wait to charge and pro longs battery lifespan. 



































Background of Current Battery Swapping Stations.

Innovative idea 

In this report I will help find the right innovative strategy to solve the right problem.  Satell, 2017, explains that innovation is all about problem solving. There are four types of innovation which help solve different things. Sustaining innovation, is where we want to bring an idea or solution that makes what we already have, better. Breakthrough innovation.is where we might find a barrier that is difficult to overcome and may need to unconventional skill domains to uncover the problem to diverse skill domains. In 1995, Clayton Christensen came up with the theory of Disruptive innovation. He explains that if a business is not focuses on customer needs and keeps innovating their products, consumers want will decrease, To get over such hurdle would mean innovating their business model. Finally, basic research, this will be demonstrated in the report, it helps businesses compete in competitive markets.

Existing service idea

As Benjamin Franklin said “time is money” (Franklin, 1748). In this case, this is how the idea Battery Swapping Sation will make a difference in both senses of people time and battery lifetime. Operational Battery Swapping Stations have already been in use in China, since April 2022. Proving successful, they aim to have 24,000 by the end of 2025. The idea first came about in Israel, they started ‘Better Place’ back in 2017 but soon went bankrupt in 2013. After this In 2021, Tesla had trialled the swapping stations but later decided to pull out of the idea stating they were "riddled with problems and not suitable for widescale use" (Paul Lienert, 2022).. Although they have not backed the idea, the government are pushing the demand for them in Beijing and helping them advance their current technology. Because of the high population in China, battery swapping stations have been favourable and has been backed for the development of new business models (Yang, 2022). Current NIO Power Swap Station look like a drive though car wash, with a bit more elegance. We are told that they take up around 4 parking spaces and can store up to 13 batteries. Reports from Census 2021 tells us that road transport makes up a fifth of UK greenhouse gas emissions and they want to hit net zero emissions by 2050. (Census, 2021) Getting people to adopt to this is vital for the future.
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Research and Analysis.


Who is the market?

The market for this service would be everyone. We know that the government are pushing for the sales of petrol and diesel cars are to be stopped by 2030, which will be a big step in history and one to help tackle the climate change. This change will affect everyone in the UK. The government are supporting people and businesses by offering funding to help the transition. With everyone shifting to electric vehicles, this will increase the usage in the charging stations and be a costly fee for people looking to invest in a new vehicle. Komaiszko, 2022, has told us that from June the 15th 2022, every new home across England has to have a charging point installed. This shows the pressure businesses will be under to keep up with the change. The biggest target audience for the idea would be delivery service industry. If they aim to eliminate petrol and diesel cars, there needs to be an alternative for them to be able to cope with the long working hours and large area range they cover making battery durability and power their high priority.  


How does it differ from current battery cars? And what are the problems?

Electric cars are already flooding our roads and it is known when you buy a car the battery is the most expensive component. According to Drive Electric, 2022, the average distance a fully charged electric vehicle can go averages from 160 - 400 miles. Some companies do offer larger batteries that will allow you to travel more miles, but you are in the same situation when you reach your destination, you need to charge it to make it back. 
There are three kinds of battery charging stations, there are they ultrafast, fast charging and slow stations. Danaev, 2021, tells us that the ultrafast could charge your car to 80% on average in 20-40 minutes. The fast charging, depending on the capacity of the battery, anywhere from 1-5 hours. Finally, the flow stations can take 6-12, with an advantage of it being portable. This may be feasible if you are in no rush, but you would always need to take this into account for long journeys. Currently not all stops have charging points, although they are at services and most larger supermarkets, the charging process is not difficult. Once you find one, you need to make sure that you have your charging cable with you as they are not usually supplied. The overall process to charge your vehicles is not difficult. The main issue you could see as a consumer and supplier, it that it is very time consuming and although it is better for the environment than diesel and petrol cars, this innovative service would make the process even more sustainable by prolonging the longevity of batteries. This shows that this innovative plan has opportunity for improvement or change.







Justification 

[bookmark: _Hlk124530894]SWOT Analysis

I have used this SWOT analysis as a framework to analysis the key factors which are strengths, weaknesses, opportunities and threats, that would influence the innovative plan from the outside. It offers an insight into the external factors that will make an impact on the service. It serves a great purpose to monitor and respond to any changes that will differentiate this idea from any competition. It highlights the key points to look at and shows the strengths and weaknesses which account to the argument.

	Strengths
	Weaknesses

	· More environmentally friendly.
· Sustainable as it prolongs battery life.
· Removes long waiting times for consumers.
· Makes it more accessible for the public-more affordable.
· Creates new jobs.
· Reduction in greenhouse gasses if people decide to change from petrol and diesel cars.
	· Hight start-up costs. Around £600,000 to build alone. – added maintenance, land and operational costs.
· Takes up more land than current charging stations. (Takes up enough room that you could fit 10 charging station)
· Mass production of batteries.
· Dependant on input from car manufacturers.
· Lack of standardization among EV batteries unsuitable designs to enable ease of swapping.



	Opportunities
	Threats

	· Environmental awareness and support.
· High demand for more sustainable technology.
· Meeting targets set out by authorities. 
· Expansion to other countries.
· Economic growth due to technological advances to meet customer demand.
	· Manufacturers making their own Battery Swap Stations.
· Threats to existing jobs.
· Authorities in the local region deny implementation due to cost and change. 
· Decline in economy – reducing marker security.
· The huge cost of storing batteries – could follow ‘Better Place’ into bankruptcy. 
· Charge and range anxiety.






The Argument

Why change to battery swapping?

The Battery Swapping Stations hold many benefits not only advantages to the use but also for businesses. The main aim for the innovative idea, is to help contribute to the sustainability factor. This idea will create a more environmentally friendly approach to private transportation than traditional petrol and diesel vehicles as well as current electric cars. Arora, 2021 says that batteries in electric vehicles that get charged at fast charging stations are being damaged, swapping batteries out and changing them for fully charged packs help prolong the lifetime of that battery. By swapping them and having controlled charging using low currents, they will be able to be reused again and again which helps reduce our overall environmental impact even further.


Circular economy

Creating a circular economy around the world will make a big difference, by reusing facilities and raw materials that are already in place and reducing to support motor vehicle products and maintenance. Making the transition from combustion engine vehicles to chargeable EV’s was a positive change, but with this innovative idea of Battery Swap Stations, help eliminate waste and keep products and materials in use (Robertson-Fall, 2021). Old petrol stations can be converted into the swap stations eliminating the need to start from scratch and raw materials that are used to create batteries for motor vehicles will be repurposed in production line to create batteries for the swap stations. Applying these principles will help the circular economy by transitioning to renewable energy and contribute to achieving net zero emissions targets. This illustrates why this idea has such potential.
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The charging time for the electric cars varies from 40 minutes to 12 hours. With the swapping stations taking less than 5 minutes to swap out (Yang, 2022). This gives consumers the freedom to drive as far as they want, knowing a swap station will be nearby, similarly to how petrol stations are scatted across the miles today. Battery swapping allows drivers to replace depleted packs quickly, in unmanned stations with batteries that cater to different capacities. This helps eliminate everyone trying to charge at stations at the same time which will slow down the stain placed on our power grids. 

With the aim to diminish petrol and diesel cars, electric vehicles need to become more affordable if we are to hit the Governments proposed timescale. The chat below shows the average cost price of electric cars in the UK. 
[image: chart showing the average purchase price of an EV in the UK](Yurday, 2022)




With more electric cars being manufactured and the increase in demand, prices will only increase. Nio, the Shanghai-based EV manufacturers sell cars without the battery. “One of the biggest barriers to the purchase of an EV is the cost,” says JoAnn Yamani, Nio’s director of communications, being able to buy essentially the ‘shell’ of a car will make it more affordable for consumers. 






Potential Barriers.

There are many barriers to overcome before you could justify this idea as being viable to adopt into the Carmarthenshire region. 

Implementation 

Initial implementation costs will be the first negative that we will look at. Building new Battery Swap Stations cost around £600,000. Nio, the Shanghai-based EV manufacturers have already confirmed that they have already overcome this as they have confirmed that this cost will be halved with its next generation of stations (Nedelea, 2022). 
“Better Place” the electric car company that filed for bankruptcy had another issue that they could not overcome as they agreed the wider public take up would not be sufficient. The cost of financing and stocking expensive batteries for a new idea that consumers were not ready for brought their company to an end says Voelcker, 2013. Due to the Chinese government supporting NIO on the leasing concept, battery costs have been cut as they are trying to make this idea the normalization moving forward on the technology curve. China has stated that they are planning swapping in Europe and the U.S and aim to open another 5,000 globally (Winton, 2022). With the right backing and support from Government and communities mass production and financing of batteries should not be an issue for new and competitive companies.
Although the technology is already out there to make this idea viable, there are other issues around this that we need to address. The land required to build one of these would be on average could fit up to 10 charging stations. But with the Governments plans to push forward with EV’s petrol stations could be simply replaces by Battery Swap Stations. Jobs may be lost in this process, as they are unmanned stations, but all stations will need upkeep and team for any repairs or faults that they may encounter.

Charge, range and interchangeability

Charge and range anxiety is a main cause of consumers not backing current EV’s. They do not give them enough confidence to be able to do the range they require, or they have an anxiety problem of not being able to find a charger. With this idea, we can eliminate these problems as they would drive into a swapping station, like they would a petrol station and in less than 5 minutes’ drive away with a charged battery, creating a better and less stressful driving experience.
With this being said, there needs to be interchangeability  between batteries. Companies will need to have batteries that are compatible for this to become a success and make it a dominant technology change in this market. 	This makes it important that we have the backing and consent of the manufacturer as it may become a barrier when it comes to flexibility and innovation of new products designed.





Expertise and Stakeholders.

In order to make this a success in the Carmarthenshire region, we would need to think about the expertise, skills and information needed.  We would need:

· Engineers to plan and build the stations.
· Information from car manufacturers – if they are willing to join can they make batteries that will be a universal fit, can they manage with the demand?
· Understand customer trends and locations needed in the Carmarthenshire region that would benefit from a swap station,

Car Battery Swap Stations will have interest from a variety of stakeholders. Firstly, I would like to talk about the government and their involvement. As there is a shift in consumer usage and technological change, they know that this is something worth investing in. To be able to work in the Carmarthenshire region, a case would need to be set showing the benefits it could bring to the area. Long term benefits for sustainability, with the longevity of batteries creating less waste and customer needs and wants. It will be an alternative to putting up more and more changing ports along with consumer frustration with waiting times. With these, it will help them achieve their zero net emission goals that they have set and prepare for the future.

Landlords for current petrol stations will need to be on board. The swapping stations would take over the current petrol stations and charging stations. Offering jobs to the ones that would have been lost during the transition, by doing maintenance or fixing faults. To get them on board, they would need to understand the forward thinking and where the future is taking us. By 2030 they hope to remove the sales of petrol and diesel cars which means less and less custom for them. By getting them on board we can have more stations across the region which will help with out next stakeholder which will bring the success.

The end user, the consumers. This is a big stakeholder as they will determine the successes of the idea. They will drive the idea by investing time and money. But using this in the Carmarthenshire region, there will be no fear of travel range in the area, as it is quite rural, they will have a confident experience.  To help do this the government could start a car scheme which would give them some funding to initially but the ‘shell’ of the car as an incentive. Or they could advertise and explain the savings you would receive over the year by ‘renting’ and swapping out your depleted batteries. 
[image: Operational Principle of Battery Swapping Station with Onboard Fast ...]


Conclusion. 

Although the concept of battery swapping isn’t new, in Carmarthenshire this will be a revolutionary change. Now is the best time to start the change and the demand for ‘battery less cars’ will be at an all time high. Battery technology is always improving and the evidence shows that it is a promising industry. We know the Carmarthenshire region would benefit from the idea as people currently have electric vehicles that they need to charge but they are also more likely to travel further distances. 

Its efficiency and convenience in comparison to charging to be able to get back on the road are phenomenal. Additionally, battery swapping will ease range anxiety and help reduce emissions. 

The barriers that have been identified need to be overcome before it can be widely adopted, such as cost  and battery standardisation. But investors and manufacturers know this is the next step and Carmarthenshire would be the great place to trial out advancing technology before the curve. 
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Average Cost of an Electric Car UK

(Coming soon: the Lightyear O starts from £265k and the Rolls-Royce Spectre from £350k)

Cheapest electric car (Smart EQ fortwo coupe)

£22,225
Average cost of cheapest models from 12 cheapest brands £29,240
Non-luxury electric cars
All UK electric cars £52,000
Luxury electric cars

Most expensive electric car (Mercedes EQS AMG 53 4MATIC+)

£157160

Prices reflect the On The Road (OTR) price including VAT, first year VED, vehicle first registration fee, number plates and

4 NimbleFins deivery.
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