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Executive summary
This report is commissioned as part of the Technological Change and Innovation module for the University of Wales Trinity St. David’s (Dr. Bell, n.d.) and seeks to outline the need, proposed business solution, stakeholders and justification of said business proposal, with the objective of reasoning this solution for the unsustainable reliability of the national grid as a dominant source of electricity supply to for domestic homes and businesses and consider how technological innovation and consumer behaviour is effecting the of control over sourcing supply and cost to the consumer.


Introduction
It is clear through the recent pricing issues of electrical power supply within the United Kingdom of 2021-22-23 directly affected by the gas market prices and availability, which, as per the Ofgem interview with the BBC, are “once in a generation” (Brearley, 2022). The source of our power and how it is supplied has never been more relevant with the only control consumers have over the cost of their energy bills being a costly addition of renewable sources such as solar panels, starting at £4995 for a detached home (SolarPrices.co.uk, n.d.), or changing supplier often with little saving or lengthy contracts to get the best rates (Direct Power, n.d.). Additionally, not all green energy sources solely reliant on green power (National Grid, n.d.) and the infrastructure of the national grid itself reliant on unsustainable materials such as copper and plastic lining. This report will explore the current power supply options to consumers, its sustainability, and outline a business proposal that will allow consumers the control and options to adapt their sources of power to the extent they want, returning control over it to them. The report will also show a SWOT analysis, include a section on stakeholders involved on the delivery of this business, and a section justifying the need for it, including how this business move coincides with the current technological wave and how adapting through this business model will allow the consumers and businesses to be ahead of the next curve and anticipate its utilisation.


Electrical power supply infrastructure and its sustainability
The historical supply for power in the modern home and business in England and Wales is and has been the national grid, although this wasn’t always the case, even though the first television was demonstrated in 1927, it wasn’t until 1935 that the world saw the first national grid which saw energy supplies become cheaper and more stable, connecting power stations to deliver electricity nationally, prior to this, local power supplies would supply local business and homes, often unreliably or without structured costings. Electricity generation began after the growth of the industrial revolution and was propelled by fossil fuel use, by the 1960’s 90% of our energy generation was through burning coal (The National Grid, n.d.), this changed in the UK to be predominantly Gas generated as is viewed as the cleaner alternative, or the lesser of the two evils. It is commonly known that fossil fuels have a finite supply and will eventually run out, this coupled with the global warming crisis we now face means that the former methods of fossil fuel power stations which served us well are now subject to fossilisation themselves. On this line, a major milestone was reached in 2019 where sourcing of energy into the grid diversified to the extent that, in the US and the UK, more energy is now produced from zero carbon sources than fossil fuels (The National Grid, n.d.). This however has not stopped our dependence on fossil fuels for the shortfall in renewables and has exposed the reliance and arguably forced dependence of the consumer on the national grid for its energy supply and costings. There are plans as highlighted by the 2019 milestone above to transition all power supply to zero carbon by 2050 as part of the above referenced national grid site, there will be less dependency on fossil fuels for the energy supply, however the infrastructure delivering the power is also based on fossil fuel derived materials and is not without the need for maintenance or being replaced, and as such makes up 5% of energy bills despite not being responsible for the connection to the network, the supply into the network or the direct supply to the consumer and its costing overall (Power Compare, n.d.). 
The source of energy into the National grid, as above is now greener than fossil, however this remaining dependence on fossil fuel has highlighted several issues. Firstly that the supply of fossil fuels to power the supply of energy i.e. Gas power stations, is hugely price and volume dependant on its source. The UK, according to Energy guide source around half from national privately owned sources such as British Gas’ supply from the north sea, and the other half is imported, and with the North sea supplies running low expected to run out by 2030, we will be dependant on Gas supplies from mainly Norway, but also others such as the Netherlands Belgium and Russia (2022) It is clear from this that the dwindling North sea supply and Russian shortfalls are creating huge spikes in the cost of gas and therefore gas generated electricity. Secondly that power of choice over the source and pricing of electricity into the power grid is of little control from the consumer, or better explained, that despite small controls over suppliers, consumers have no choice but to pay what is asked for their electricity supply or find an alternative source. 
There is common knowledge that the mining of materials and production of new plastics from crude oil is not environmentally friendly, this coupled with the increasing view of the need for future adaptation of the National Grid could be seen as the reason behind the government’s proposed takeover of its operations, as reported in The Guardian, it suggests there is a plan to allow the reintegration of home stored electricity back into the grid (Ambrose, 2021) and shows that the UK government sees that the current electricity infrastructure is not sustainable, and this presents a real opportunity to develop business solutions to provide alternate solutions.
The alternative electricity sources available to a consumer are now becoming highly sought after, with nearly 1 million homes in the UK having solar panels as of 2020 (Howell, 2023) and through this report authors own experience, demand is high and the waiting list to have them fitted extends beyond 12 moths. Solar panels alone are not a full solution however, as although they will provide a reduction to your electricity cost, they will often not negate the need for additional supply form elsewhere and the renewed dependency on the national grid for its source. There are additional solutions such as home turbines, and battery packs for storing power during the less productive times, but again the structure remains dependant on, as above, connection to the national grid for a reliable source. 


Proposed solution
Based on the above, the proposed business solution, and opportunity, would be a flexible energy infrastructure and eco solution company. This company, named Centrol, meaning Community Energy Control, would allow the consumer the flexibility and full control over their energy source supply, storage, and costings as well as integration with their local community. Centrol would be both the initial installer of a new modular energy platform into the home, and an optional retrofit of older homes, with the initial option of connection to the national grid, whilst allowing off grid energy provision and modular flexibility to integrate up to date or future energy solutions where required or presented, including solar panels or battery packs, easily and without complication. Centrol would additionally create community energy systems allowing the whole community a network of energy solutions, much like a small self-sustaining town in Brandenburg where the supply is via local green energy sources, part community funded, part backed (nef-feldheim, n.d.). Centrol’s ultimate goal, by creating an energy hive within the community, is to change the concept of energy use to that of cloud storage and would remove the dependency of the consumer on the use of the archaic unsustainable national grid infrastructure, allowing integration of any local or community grid system where required, whether through a battery system such as those highlighted by SanSone for Treehugger.com where they highlight the importance of energy independence (2022) or perhaps either allowing the use of or providing a communal power source or as proposed by Australian government hopefuls, a community battery plant, where the community has its own battery storage facility to store excess generated power to benefit the community (Kurmelovs, 2021). The infrastructure, products and services provided by this new company would be supplied and fitted where required and would allow for any future method of energy transport, gathering or sharing which may yet be undiscovered or unutilised. After the initial infrastructure install, Centrol would remain current and up to date with these solutions as the technology develops, allowing the consumer choice and control over the source, production, sharing, and therefore pricing of their energy supply, by leasing the energy solution products to the consumers with flexible options available to upgrade or down grade as required and only supplying items high in the EU’s repairability index (mdepypere, 2021) including all repairs and servicing as well as full recycling. The key vision of Centrol would be to change the way consumers view energy production and storage, to create a community who’s electricity generation, storage and sharing mirror those of current common knowledge of online behaviours for photo or file creation and storage, where the user creates the file, electricity, and to save space on their own device they upload it to cloud storage, in a community storage hub, which can either be shared or retrieved at their leisure with the only cost being the upkeep and rental of the online cloud space.



SWOT Analysis

	Strengths
· Utilises fast growing business sector
· Environmentally friendly option
· Adaptive to stay current
· Flexibility
· Ahead of the curve
· Community benefit
· Job Creation
· Re-cycling opportunities for supply of materials
· Consumer control
· Economic growth
	Weaknesses
· Cost to the consumer
· Potential for competition
· Ingrained consumer habits
· Work against national grid (FTSE100 company)
· Technology may not develop in a timely manner
· Consumer control
· Environmental cost of infrastructure materials

	Opportunities
· Consumer control
· Greener electricity production
· Circular economy promotion of electricity generation, use, supply, and equipment 
· Community job creation
· Community connectivity
· Environmentally positive profile and living
· Less carbon emissions
· Changing consumer habits
· Profit

	Threats
· Competition
· National grid job protection (gov)
· Laws and local authorities
· Threat to existing jobs
· Consumer opinions
· Cost inflations






The above SWOT analysis framework is from Mindtools (n.d.) and as can be seen above, there many strengths, weaknesses, opportunities, and threats posed when introducing a business such as this, a few have been bullet pointed below.
· Utilises a fast-growing business sector. 
Dublino quotes Allied Market Research to tell us that the global green energy market projection shows that it is “growing at a compound annual growth rate (CAGR) of 8.4% from 2021 to 2030” (Dublino, 2023).
· Economic growth. 
Not limited to revenue and financial return into the community. The Consumer equilibrium states that as the cost of something goes up, its use goes down (Pettinger, 2017) a cheaper source of renewable energy would boost its use and therefore sales of electrical goods.
· Ingrained consumer habits. 
The national grid has been providing UK homes with power since before many of its residents were born and consumer, but whilst consumer habits are usually hard to change, they usually reflect the current status quo and concerns, currently those for our planet (Nordqvist, 2020)
· Laws and local authorities.
This is reference to the legal restrictions and legislations that have potential to restrict development and growth in this sector to fulfil their own agendas, for example job protection.
· Competition.
This is a clear threat, for once the popularity of any business grows, there are sure to be those who wish to reap the benefits of your success and offer similar services. There are also others that may also provide similar services who could adapt and utilise their existing provenance.



Justification
Consumer behaviour over the last decade has changed significantly with the freedom of information now readily available across many mediums and platforms, and it is clear to see the predominant shift towards a greener more sustainable environment, as confirmed by energy giant EON (EON, 2020). People appear to be awakening to the fact that as the dominant species on this planet they have a responsibility. As Brundtland put it “Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (World Commission on Environment and Development [WCED], 1987) and in this respect it is important for technological developments and businesses to adopt to meet these needs. One leading method is via a circular economy approach in order to meet consumer demand and take responsibility for waste from the concept stage, only outputting what can be recycled or re purposed,  such as that adopted by Terrasse for the BSH group and their appliances, by making design choices with the whole life of the product in mind, whether longevity, repair or re use (Terrasse, n.d.). 
The afore mentioned recent energy pricing crisis has highlighted for most in the UK how dependant they are on their electricity supply and how reliant they are on a reasonably low cost. This for many has become the spark that ignites the flame regarding alternative sources, as mentioned above, solar panel installations are in very high demand, and there are, as previously mentioned above, existing projects worldwide where their environmentally conscious supply is community led and self-sufficient, off the grid. With a little investment and business innovation, British communities can become self-serving for energy supply and take control over their own costs and meet their own green agendas to becoming a more carbon neutral consumer.
Perez tells us that innovation ahead of or with the next technological wave or curve, is essential for growth economically and for businesses development (2002), these waves are onsets of technical revolution or innovation that changes society as we know it, and just like the technological waves Zaman described that came before our current, arguably previous, wave being that of information and technology (2020), each wave that has past previously, as the McLuhan’s Tells us, brings about sufficient change that it changes that way human beings live their lives, but comes with other characteristics too. They continue to tell us that any technological wave builds on the foundation’s laid by its predecessor, ends something and brings with is something retrieved from the past (1992). One more predominant foundation is presently that of a commonly known greener environment and sustainability culture which could bring about a timelier end to fossil fuel use. This theory also lends well to the beginnings of a return of community now that distrust of information online has crept in and the return to evangelism for consumer choice (Isaac, 2022). In this respect, and as above, the increase in demand for alternative sources of electrical energy along with the increased uncertainty of our national grid’s supply, price, and future, strongly suggests a return to community, or local power supply’s. With technology advanced sufficiently to be able to introduce greener and localised platforms of energy creation, storage and sharing, it leads to the suggestion that the future of energy business is in its small-scale community infrastructure and networking. With this in place a change in consumer views of the generation of, use, storage and sharing could be achieved in line with existing technologies such as computer storage, or cloud storage, to benefit the individual or community. 


Stakeholders
To deliver the goals and vision of this new company ‘Centrol’ the involvement or recruitment of certain individuals or groups would be paramount. 
With any electrical installation or works experienced electricians would be required, in order to benefit the community then local tradespersons would be preferential, however there is real opportunity to employ those made redundant by the inevitable downturn in the National Grid’s skilled employment base.
Experienced project managers or site managers with relevant electrical, legal and local legislation experience and expertise would be required as well as the relevant business management professionals to remain compliant with legal obligations.
Consumers are vital to the success of any business, and it would be key to inform and attract them to the benefits of the new technology and vision of the business to generate revenue.
Maintaining communication with consumers and any interested parties requires a person with marketing experience or outsourcing to and independent marketing company. 
To remain positive on the vision of the company and on the correct side of the environmental awareness of the consumer of today, interaction with environmental groups would be advisable at least in an informative manner.
Communication with the community as a whole and marketing the vision of the company is also a key to its future success as it is dependant on the community to embrace the new approach to energy to effectively remove the dependency on the national grid.
Financiers and investor would be required to kick start the venture as the technology will need a degree of infrastructure to come to fruition, and once so, it would likely be self-sustaining. On this basis it would be prudent to offer investment to those companies that would likely see a downturn in revenue because of the new venture or because of the shift in consumer behaviour, additionally the local authority and or community should be approached as the outcome of a successful energy infrastructure transfer would benefit both parties.
Suppliers: with new technologies and potential large volume of supplies required then a good relationship would be required with the suppliers of the latest technologies on offer, with continual research into more up to date or efficient products, as well as the repair and recycling. 
A good relationship with the National grid would be advised if the community intends to initially integrate with it, although the end goal of the venture would negate the need for this.


Conclusion
From the Report above the technologies present today and the next technological wave looming, which is most likely that of the environments benefit, at the very least in response to the shift in consumer trends toward greener energy supply, it has highlighted the inefficiencies and archaic nature of the UK’s energy infrastructure, and how it does not reflect or fulfil that of the current or next consumer or technological waves needs. In order to remain ahead of this shift and be ready for the next technological wave the energy sector needs to return to community driven energy production, supply and storage, and reimagine its control in line of that of our current and future technological abilities and habits. The proposed Business model of firstly an infrastructure and circular economy supply of equipment, then storage, hive sharing and complete disconnection from the dependence of the National Grid, together with new cloud-based energy control will provide the future of Energy. 
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