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1. Proposed Research Title
When do solar panels become cost effective to the end user?

2. Project Overview
The research is aiming to assess at what point will the consumer see a financial saving from the installation of a solar power system. Through the analysis of secondary data, I will be looking to establish the saving point within the lifetime of a solar panel system.

3. Introduction and background
The researcher is beginning to become involved in more environmentally and economical forms of building. Solar panels are an environmentally friendly and cost effective way of generating energy and can be used in the domestic setting. However, it is not well understood and advertised that the cost effectiveness of solar panels is influenced by various factors. A major factor that contributes to how cost effective solar panels are to the consumer is how long it takes to offset the initial costs associated with buying and installing the solar panel system. This research will analyse the costs benefits to the end user, how it will effect their day-to-day lives and when the system becomes beneficial to the household.

It is widely believed and advertised that having solar panels installed at home will save you money on your household bills.  What I am looking to review is how this equates when you offset the initial costs put forward from the purchase, set-up and installation of the system itself.

Solar panels are marketed as a way to save money on energy bills. However, when delving further into information online, it becomes clear that some systems only become financially beneficial when they’re built to a suitable scale, correct facing garden (southern) and little shade from surrounding buildings or trees. This is important for consumers to know, as it effects the potential cost savings. 

4. Aims and Objectives
The aim of this research is to gain a greater understanding of the financial implications of purchasing solar panels.  

It’s widely understood that solar panels can be used to bring down household energy bills. However, this research aims to investigate when solar panels actually become cost effective to the household, when taking into consideration the upfront costs of purchase and installation etc.

Figures being analysed;

· Cost to supply system.

· Cost to install system.

· Cost to maintain system.

· Lifespan of system.

· Cost saving of an installed system.

· Break even point of the installed system.

5. Literature Review

a. Introduction
Solar panels are used to covert the energy produced by the sun into usable power for the homeowner to pump back in the grid meaning that their meter is lower when they source their own power. (Livescience.com)

The use of solar panels in the domestic setting is used by households to not only produce green energy for themselves but also to receive a financial benefit from the system itself.

b. Methodology
The project will largely be using secondary sources to analyse the costs associated with owning solar panels. The data gathered will be primarily quantitative. The planned sources are data published by manufacturers, installers and energy suppliers. Secondary data will be the main source of information due to the time restraints of this research project.

Various websites use ‘calculators’ to help the consumer work out how much money solar panels could save them based on solar panel size and location, for example on the Energy Saving Trust website (Energysavingtrust.org). These calculators will be used as an online resource. Other sources, including independent reviewers or advice websites more simply present information about the potential cost savings of solar panels. 

Figures obtained from multiple sources, will be analysed using spreadsheets, charts and graphs in order to answer the research question. These figures will be displayed to make it clear the average household situation.

6. Data Analysis
Data showing cost savings from various companies/suppliers will be put into a spreadsheet. From this data, an average an be calculated regarding when solar panel systems become cost effective. Data will include the lifetime of the system, the costs of supply and installation of the system offset with cost saving that is projected by the system.

This will be analysed by various suppliers to establish the average duration that a household requires to own and maintain solar panels at the property to break even from the point of installation.

It will also be important to establish the number of solar panels/space required for the system to be effective. This is because households with more space (for more solar panels) will inevitably be able to save more money over a longer period of time. 

7. Conclusion
Figures will be analysed to establish at what point using Solar Panels on a house will bring down monthly bills while taking into consideration the upfront cost of panel installation. The research will analyse the figures to establish how long the system will be installed and what point it becomes beneficial.

These systems have both financial and environmental benefits. This means individual households may choose to install solar panels to be more ‘green’. However, the aim of this research is to establish if there is and at what point solar panels become a financial benefit to the user.

With the increase of sustainable energy sources being used by energy suppliers, is there a reason for individual households to look into the purchase and installation of these green energy systems? If there isn’t a environmental benefit to the household for using these systems there will need to be a financial advantage otherwise the task of integrating the system becomes a waste of both money and time.








8. Background Investigation

Background

Solar Panels being used in the domestic setting however since then there has been development into optimising the systems efficiency and lifespan.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]There are two primary technologies which are widely used, the PV (Photovoltaics) and the CSP (Concentrating Solar-thermal Power).

The PV technology uses PV material and devices convert sunlight into electrical energy using the small cell technology. Typically, a PV cell produces approximately 1 – 2 watts of power. These cells are made of different semiconductor materials and are often less than the thickness of four human hairs. In order to withstand the outdoors for many years, cells are surrounded by protective materials in combination of glass/plastics.

To boost the power output of the cells, they are linked together in chains to form larger units know has modules or panels. These can be installed individually or several linked together to form ‘arrays’. These systems can be used to meet the electric power needs or size required.

This system can therefore be used to on domestic properties as they can be designed to be installed to the quantity that is suitable for the property or location required. As every property has different limitations to deal with, whether this is orientation of a building, size of a roof. It is useful that the systems can be adapted to work from each individual circumstance.

There other primary technology is CSP technology uses mirrors to reflect and concentrate sunlight onto a receiver, the energy from the sunlight heats high temperature fluid in the receiver. These systems are used spin a turbine or power and engine therefore are not ideal for domestic use.

Perceived Advantages and Disadvantages of Solar Panels to Domestic home.

Advantages

A homeowner may purchase solar panels for a number of reasons to benefit there home; firstly, Solar panels are a low carbon source of producing electricity which as we see the effects of global warming in the UK people are beginning to become more conscious of there Carbon footprints. Therefore, this may be a factor that sways their decision into a reason for installing these systems into there homes. However, there are now energy supplies which boast that their power comes from 100% renewable energy sources which eliminates the need for installation of these systems to the home.

A Second reason a home owner may be interested in the installation of the system itself is the cost saving that is widely advertised. Due to the installation of a system that generates power that will pump power back into the power grid means that this can offset the power you have used. In turn this means that the bills will be brought down by the amount of power that the system generates.

A Third advantage to the system is the added perceived value and saleability that comes with having a system such as this installed, however there appears to be conflicting evidence based on multiple sources.

Disadvantages

The Main disadvantage to the systems itself would be the high initial cost that comes with setting a system up, as it will likely take several years to recover the cost from the energy saving these system produce.

A second reason that may deter the decision to install a solar panel system would be that the systems are heavily affected by the location and orientation of the system. As the highest benefit are for properties that are accessible to sunlight for long periods (i.e. A Property with a south Facing roof with uninterrupted landscape will have the most benefit). Unfortunately for the majority of the UK this is not a reality, properties are built next to other properties or may be east/west facing therefore the roof may not be able to gain the maximum benefit of the system, meaning that the system becomes a lot less affordable.

Thirdly, some properties may have access limitations making it difficult to access for installation as well as maintenance. This may come from properties in densely populated areas where properties are close main roads or other properties which may limit the access to these properties. This would reduce the validity of all home being suitable for solar panels and the associated savings. 

What requires further research

While looking into the details around solar panels there is a lot of information regarding the environmentally friendly side of these systems along with the monthly bills savings that are available to the homeowner. However, there is very little information around the how long a person would have to own a system before they start to benefit from the reduced cost to bills compared to the offset this against the initial installation cost.

This research aims to breakdown the cost savings produced by a system offsetting the initial installation costs along with the maintenance costs the are associated. Using this information, the researcher is looking to provide a greater understanding of how long a homeowner would need to have the solar panels before they started becoming financially beneficial.

Conclusion

Due the current economic climate it is difficult to come to a conclusion for a point when a solar power system will break even due the current situation with energy prices being unpredictable due to the restrictions in access for fuel around the world means that energy prices are shooting up around the world. More research is required once there has been stabilisation within the market. This will help to establish the breakeven point for a more realistic timescale. From this research what has been established is that if a person is planning on staying in the household long term, there is a benefit of cost saving to a household if their property is facing in a direction which is suitable. Generally, as long as there are not high surrounding trees or buildings this can be suitable. There is a high upfront cost to purchasing and installing these systems which limits access for lower income households. As this price comes down it may be something that more households are able to consider as option to reduce household bills.

9. Interim Submission

Working through the project there have been many obstacles that I have come across, firstly due to the situation of calculating the current rate of energy prices when looking across multiple energy suppliers there were either unwilling to provide a current price, or warning that these prices are due to increase rapidly due to the situation. Due to the fluctuating costs it was clear that it would be unable to provide an accurate break even point.

Also while researching how much it cost to supply and fit a solar panel system it became evident that the there is large varying costs due to the size of the system. This was affected by the area on available on roof is different compared on every building, due to this it mean that when calculating costs of a system a standard size system was used based on supplier figures. Due to this the costs were based on an average system however could vary based on the accurate system available to the individual home.

Thirdly, these figures are based on the current costs of supply and fitting. Currently there is a rapid rising cost in materials around the world. Due to this it is unclear how prices are going to be affected in the coming years. As solar panel systems are becoming more popular the larger scale production would be expected to bring the cost of supply down however with material shortages creating higher prices for materials this ma not head as anticipated.

Producing the calculation for the systems has highlighted that it is difficult to detriment what point a system will break even due to constantly changing economic reasons. As inflation and interest rates change it is difficult to establish how this will effect the cost of energy and how the value of systems may change. The payback on a system is greatly reduced due to the value of the system being diminished as £5,000 may be so devalued that this can be paid off at a quicker rate due to the increase in people’s income. Therefore, it would not be possible to establish a definitive figure. 

I believe carried out this research has highlighted to me how quickly the value of something can change outside of the individuals control, as the current war in Ukraine as caused a litre of diesel from a petrol station to rocket by twenty pence from 151p per litre to 178p per litre in the matter of 1 month February to March 2022. (https://www.statista.com/statistics/299552/average-price-of-diesel-in-the-united-kingdom/). Therefore, the research should not be involved specifically about the point it becomes cost effective but how it is cost effective to a household, and how it can be cost effective to an individually.

10. Things I would do differently

Issues that have rose up during the research being undertaken was the situation unfolding regarding the rising cost of energy. Due to this research was redirected to show that the there is a cost saving for customers when they run a system over the long term however it is not possible to establish the point when a system will break even. This has taught me that when future research project is carried out it is important to realise the long term useful effects of research and how they can be beneficial. When researching into the cost saving benefits of the solar power systems I discovered the large fluctuations based on the size of the system, the direction of the system and the surrounding buildings and trees.

Due to the economic situation that has unravelled during the course of this research being carried out I believe that I would have taken a different route establishing how much energy saving is typically provided each year by a solar power system. As there is instability in cost the energy saving this would ensure that the research has lasting relevance. I now know that this will help me when producing further research as I will be conscious of the life of the research and answering a question that can be beneficial for a longer term rather than an immediate result.

During the course of this research it has made me change my outlook on the use of solar panels, instead of thinking are these something that may be useful for saving money it has become more and more clear that these are the future of energy supply for the country. Along with, that these are something that are not currently affordable to lower income households even though these are the households that are most likely in need of the savings that the systems offer. As I had picked up this research topic to understand the benefits of solar panels for the work I am doing with the housing sector of the council it has made me realise if Solar panels are being offered to the lower income housing, it will have a direct benefit to the outgoings of the house. 

The research has taught me a lot regarding gathering information and the relevance of that information, as looking into information may relevant at the point of planning however as you progress through the work circumstances may change which makes things much harder to relate the information to the scenario as initially anticipated. There the best use of information is if it can be used in a diverse manner to ensure the relevance of the information has a greater lifespan.

From researching the solar panel system, it has increased my interested in the effective uses of renewable energy sources and believe that further research in to how these can be cost effective the the end users as well as working to understand the environmental benefits due to the reduced reliance of fossil fuels.

I believe that I do not have a finical benefit to my understanding of the systems for household which will benefit me in work however I believe that the greater understanding of how it can affective the direct outgoings of a household. I believe this will benefit me in understanding the systems that we install for the lower income households and know that this is important for every individual for every person that we are helping in the housing sector of the council. When dealing with people from the point of view of the public sector I believe this understanding is important as it allows you to think of the work being carried out can directly benefit the individuals on the other end of the work. When carrying out works from this position it is easy to separate yourself from the recipient of the works being undertaken however I believe carrying out these works it has helped me to think from the other side.

11. Reflective Journal

Solar panels are beneficial to any household that can afford them... in the long run. If a person can afford the upfront the cost and are planning to stay in the home for many years, with suitable lighting available for the system. It is very likely they will benefit from the system being installed. However due to the upfront costs these are not easily obtainable for lower income households. 

[bookmark: _GoBack]Further research is required for analysing the break even point for solar panel system as the current economic climate it is difficult to predict where the future of the market is heading regarding energy prices along with the cost of systems. I believe there should be further research should be carried to establish how much energy is being saved from the system rather than how much money is being saved. This will make the new research much more relevant as the economic climate evolves with increasing fuel prices.

I believe the research well in establishing that solar panel systems have their places in being cost effective, I also learnt that solar panels systems are currently not as cost effective as I first believed them to be. Solar panel systems are cost effective over the long term however not a solution to purchase and think that money is being saved. 

The research overall did not work out as successful as anticipated however I believe create a foundation for further research to be carried out from. For a follow up in research I believe I would take what I have learned and improve, even though I was unable to answer the pre-planned question it enabled me to understand where the future should be headed and how it can be beneficial. I believe that there is much to be said in regards to the information that I have gathered and it has helped me understand how the systems operate in terms of what is required for a typical system, where the costs of the system come from and how this will benefit the user. Even though it was not possible to establish at what point the system become lucrative it does allow me to establish that the system it self can be lucrative and the parameters surrounding this (previously stated in the background investigation).

In the future I would be interested in continuing this research to understand the cost effective parameters of the systems by understand how much energy is saved from a standard system and how this relates to cost. Even though I have established it is difficult to lay out a timeframe of when a system breaks even due to many fluctuating factors such as economic growth, changes causing fluctuating costs (as previously discussed), and even currency changes. As the value of energy supplied today is always changing in cost, along with the value of our currency. There if a system costs 20% of an (say £5,000) may not be the case in 6 years do to changes to our economic system in regards to interest rates and inflation.
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