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1) [bookmark: _Toc228217891]Topic Proposal 
In this dissertation, I will be assessing and comparing the cost efficiency and energy saving effectiveness of retrofitting existing housing in the Neath and Port Talbot area with solar energy systems. The research that I investigate will analyse the financial benefits for all home keepers and what the potential benefits financially that this could make for the home keepers in the future.
I will also be looking into some different areas of Neath and Port Talbot where costs could differ between being more effective and maybe less affective. For example, in the UK, the weather is known to have a lot of rain and clouds. This means that having solar energy in housing may not be the most beneficial option due to it only being available for major use at certain times of the year.
There will also be a section as to where I look into all future costs. For example, renewals and maintenance after every 15 years or sooner due to weather repairs and compare this to other housing energy options available.

















2) [bookmark: _Toc228217892]Introduction
In recent years, there has been a major push to use renewable energy in the UK. This is primarily due to climate change, rising energy costs, reliance on energy imports, and government efforts to cut carbon emissions. Solar energy has become one of the most popular renewable energy sources since it can be installed on both residential and commercial properties.
Neath Port Talbot, in South Wales, is a community with a rich industrial past from history with steel works, refining, manufacturing, and mining industries. As energy costs rise, many families seek ways to cut their expenses. Solar panels provide one possible option, allowing people to generate their own electricity.
Even though the UK gets less sunlight than other countries, solar panels can still be highly effective. Modern systems may generate electricity even in periods with worse weather. However, energy production is lower than in sunnier places.
There are, however, financial problems. Installing solar panels is initially costly, which might discourage some homeowners from investing. While they can save energy expenses over time, the hefty initial cost and somewhat long payback period may stop customers.
Other requirements influencing whether solar panels are suitable include roof direction, shadowing, and property condition. Roofs that are not well-positioned or shaded by trees or surrounding buildings may produce less energy, and any structural difficulties may raise installation costs. These factors mean that solar energy is not always a viable solution for every residence.
Because of all of this, it is critical to look into solar energy at the local level. This study focuses on Neath and Port Talbot to figure out how effective solar energy is in the area, considering important elements such as local weather patterns, average sunlight hours, and changes in the seasons that may affect energy generation. This study is meant to provide a realistic review of the potential output and efficiency of solar installations by examining local data, such as solar irradiation levels and current solar panel performance in the region

The objectives that I will be setting for myself are:
1. To understand the full cost of solar panel installation.
2. To examine financial returns such as savings and income.
3. To identify environmental benefits.
4. To explore challenges and limitations.
5. To be confident enough to provide recommendations.

3) [bookmark: _Toc228217893]Research and Key Content
[bookmark: _Toc228217894]Solar growth in the UK
The use of solar energy in the United Kingdom has increased significantly during the past decade. Lower equipment costs and government aid have made solar panels more accessible, encouraging more households and companies to employ this technology. As part of its overall sustainability goals, the UK government has set up regulations to reduce carbon emissions and increase the usage of renewable energy sources.
One such legislation is the Smart Export Guarantee (SEG), which enables homeowners to sell excess electricity back to the grid. This has made solar energy more financially viable because it allows you to create income from unused energy rather than wasting it (Gibbs, 2026).
Also, schemes such as SEG help to reduce the payback period for solar panel installations, making them a more appealing long-term investment. As energy prices rise, solar power provides households with more energy independence and protection from unpredictable costs, boosting the spread of solar energy in the UK (Gibbs, 2026).

[bookmark: _Toc228217895]Installation
The cost of solar panels is a major factor in their use. A typical household system of 3-4 kW costs between £5,000 and £8,500. This total cost comprises multiple components, including the solar panels themselves, the inverter, which transforms energy for household use, labour and installation, and any electrical work required to safely connect the system to the home (Milroy, 2026).
Larger residential units or commercial buildings might face much higher installation expenses due to increased system size and energy demand. Furthermore, many homeowners opt to install battery storage systems, which store extra energy for later consumption rather than exporting it back to the grid. While advantageous, these systems can increase the entire cost by £2,000 to £5,000. As a result, while solar panels can deliver long term financial gains, their high initial cost remains a barrier for many potential customers (Schwerdtheger, 2026).

[bookmark: _Toc228217896]Maintenance and Lifecycle Costs
Solar panels often require little upkeep, which is one of its main advantages for homes. Most systems have a 25 – 30 year lifespan and can continue to generate electricity efficiently with no change. However, certain components, such as the inverter, have a shorter lifespan and often require replacement after 10-15 years, at a cost of roughly £1,000 (manager, 2023-2026).
In addition, regular cleaning and inspections may be required to ensure that the panels are running at peak efficiency, especially in regions where dirt, debris, or bird droppings build. These maintenance expenditures are typically inexpensive when compared to the initial installation cost. Overall, while there are certain recurring expenses, solar panels are widely regarded as a low-maintenance and dependable long-term investment (manager, 2023-2026).

[bookmark: _Toc228217897]Financial Positives
Solar panels bring financial benefits in two ways: energy savings and energy export.
First of all, households can save money on their electricity bills by generating their own energy rather than relying solely on the grid. This can result in yearly savings that range from £300 and £600, depending on system size, energy usage, and location. As energy prices rise, these savings will become even more substantial over time (Gibbs, 2026).
Secondly, the Smart Export Guarantee (SEG) initiative allows families to earn money by exporting any excess electricity back to the grid. Payments vary by supplier but commonly range between 3p and 15p per kWh. While the revenue from energy exports may not be significant on its own, it serves as an extra financial boost and ensures that extra energy is not wasted (Gas, 2026).
Over time, the combination of lower energy bills and revenue from sold electricity can help recoup the original installation costs. This means that, despite the expensive initial investment, solar panels can become a cost-effective long-term option, especially when backed by government incentives and rising energy prices (Gas, 2026).

[bookmark: _Toc228217898]Payback and ROI
The payback period for solar panels in the UK is the time it takes for your energy bill savings to repay the initial investment, which typically ranges from 8 to 15 years. This timetable is strongly reliant on your local electricity pricing. Since UK energy prices have lately been fairly high, each unit of power generated by your panels saves you more money, allowing the system to pay for itself faster (manager, 2023-2026).
The UK does not offer a single large tax credit for solar like the US, but there are still significant savings. Solar panels are currently taxed at 0% VAT, making installation cheaper. You can also profit from the Smart Export Guarantee (SEG) by selling unused electricity back to the grid. Choosing an energy supplier with a high export rate will help you recover costs more quickly (Gibbs, 2026).
The performance of your setup is obviously an important factor. In the United Kingdom, panels work best when installed at a 35-degree angle on a south-facing roof. While it is commonly believed that solar panels do not work in the UK's gloomy weather, they do generate power from sunlight even on cloudy days, although it is more beneficial in lighter areas (manager, 2023-2026).
How you pay for solar impacts how quickly it pays for itself. Paying upfront generally means breaking even sooner because there is no loan interest. If you use finance or combine it with your mortgage, it will take longer to pay off. However, because most solar panels last about 25 years, you should be able to continue using low-cost, green electricity for many years after the system has paid off (comparesolar.co.uk, n.d.).
4) [bookmark: _Toc228217899]Environmental Pros
Solar energy is widely acknowledged as a clean and sustainable source of power, with major environmental benefits when compared to traditional fossil fuel-based energy supply. One of its main advantages is that it generates power without releasing carbon dioxide during its use, making it a valuable technology for lowering the environmental effect of buildings and facilities (notes, 2024-2026).
[bookmark: _Toc228217900]Clean Energy
Solar photovoltaic (PV) systems generate electricity from sunshine, eliminating the need to burn fossil fuels. Because they do not rely on burning fuels, these systems emit zero greenhouse gases when in use. This is different with traditional coal or gas power plants, which emit considerable pollution into the atmosphere (notes, 2024-2026).
[bookmark: _Toc228217901]Carbon Emissions
A standard home solar PV system can cut carbon emissions by about one tonne per year. This reduction is accomplished by reducing the quantity of electricity that must be imported from the national grid, where some energy is still created from fossil fuels. Over the system's lifespan, this can lead to a big drop in the building's overall carbon footprint (solutions, n.d.).
[bookmark: _Toc228217902]Climate Targets
The usage of solar energy helps to achieve the UK's overall climate goals by enabling the transition to low-carbon energy systems. Increasing the use of renewable technology like solar PV helps the UK cut greenhouse gas emissions, enhance energy sustainability, and make progress toward its national net-zero carbon targets. This is especially relevant in the construction and built environment sectors, where lowering operational emissions is a top concern (notes, 2024-2026).
[bookmark: _Toc228217903]Environmental Impact
Solar energy not only cuts carbon emissions, but it also reduces the environmental damage associated with traditional energy sources. Solar PV reduces air pollution, limits resource depletion, and reduces the environmental impact of energy production and transportation by reducing dependence on fossil fuels. This makes solar energy an environmentally friendly and long-term energy producing solution (notes, 2024-2026).

5) [bookmark: _Toc228217904]Solar Limitations/Downfalls
Although solar photovoltaic (PV) systems provide many financial and environmental benefits, there are some downsides that should be considered prior to installation. Solar panels can cut electricity bills and carbon emissions, but they are not always the best choice for every property or homeowner. Several factors can influence how well a system functions, how much money it saves, and whether it is worthwhile to spend in the long run (notes, 2024-2026).
[bookmark: _Toc228217905]Dependence on weather
Because solar panels rely on natural light, its efficiency varies with the British weather and the seasons. The UK's electricity output decreases significantly during the winter since the days are shorter, the sun is lower in the sky, and gloomy skies are more common. This seasonal dip causes a bit of inconsistency, as solar systems generate the least amount of power at the same time when we consume the most energy to heat and light our houses. To get the most out of a UK system, consider pairing panels with a battery or using the grid to fill in gaps during the darker months (solutions, 2026).
[bookmark: _Toc228217906]Costs
The main barrier for many UK houses and companies is the high upfront cost of the technology, which includes the panels, skilled installation, and optional battery storage. While the system eventually pays for itself through considerably lower monthly rates, the necessity for hefty upfront funding might be a huge impediment for people with limited funds. Despite being aware of the long-term financial and environmental benefits, this high entrance price frequently makes solar feel less accessible to individuals or smaller businesses (notes, 2024-2026).
[bookmark: _Toc228217907]Roof/construction types
To make a solar system a good investment, the building's structural qualities must be suitable for maximum energy gathering. In the UK, the ideal roof is a south-facing roof with a pitch of 30 to 40 degrees, which receives the most direct sunshine throughout the day. While east and west-facing roofs are still useful, they produce approximately 20% less energy, and north-facing roofs are generally avoided since they rarely create enough power to cover their own costs. Also, even the best roof can be hampered by shading from surrounding trees, chimneys, or taller structures, lowering the system's efficiency (Green, n.d.).
The material and durability of your roof also affect if solar is a good choice. Traditional slate or concrete tile roofs are the easiest to work with, while metal roofs allow for quick, secure installation. However, other types are far more difficult. For example, flat roofs have costly additional supports to tilt the panels, and thatched roofs are typically unsuitable due to fire hazards and structural weaknesses. To avoid long-term structural damage, ensure that the roof's timber frame is sturdy enough to sustain the panels' weight which is approximately 15-25kg per square metre (Match, 2025).
[bookmark: _Toc228217908]Gaps in current research
Because there is a clear difference between big-picture data and what is actually happening on our streets, I looked at certain problems to fill the gaps in current research. While national data provides the simple answer to general areas, they sometimes miss to explain the ways around this in local communities like ours. By changing the focus from the entire UK to the local level, we will gain a better understanding of how different house types, local weather, and regional costs affect the maths for the average homeowner.
To make sure that my research has practical use for our community, I have focused my research on a list of specific questions aimed at finding the real-world impact of solar electricity. By looking at these specific areas, I hope to move beyond overall UK trends and present clear, local evidence that is directly relevant to the homes and businesses in our region. This approach will help in deciding whether renewable energy's environmental and financial promises hold up when applied to our specific landscape and housing.


[bookmark: _Toc228217909]Questions
1. How does the local environment in Neath and Port Talbot impact solar power?
2. Is the local housing in our local areas appropriate for modern solar panels?
3. What local grants or financial assistance are available particularly for residents of this council area?


[bookmark: _Toc228217910]Answers
1) How does the local environment in Neath and Port Talbot impact solar power?
The local environment in Neath and Port Talbot has a significant impact on how well solar panels work. The area has generally is known to have a comfortable but often cloudy environment with a lot of rain, which could reduce solar output when compared to sunnier parts of the UK. However, solar panels require daylight rather than hot conditions to function. This means they can still generate electricity on cloudy days, but at a lower capacity. Cooler temperatures can also help solar panels function more efficiently, as they typically perform better in cooler weather than in heat. Daylight hours are also essential, with solar panels providing much more electricity in the spring and summer when the days are longer and brighter, but the winter months generate less due to shorter days and lower sunshine (manager, 2023-2026).
The position of the roof and the surrounding environment have a major effect on solar performance in Neath and Port Talbot. South facing roofs typically produce the best results since they receive the most daylight throughout the day, while east and west facing roofs can also perform well. North facing roofs are typically less effective as they are often shaded from trees, surrounding buildings, chimneys, or hills can also affect electricity generation by blocking sunlight for parts of the day (manager, 2023-2026).
The local environment in Neath and Port Talbot can also influence how much sunlight a property receives. Homes in open or seaside settings may receive more sunshine, whereas those in valleys or near steep hills may face greater shadowing, particularly during the winter when the sun is lower in the sky. This means that, while weather is crucial, roof position, shading, and surroundings are all equally important when deciding how efficient solar panels will be in this area (manager, 2023-2026).

2) Is the local housing in our local areas appropriate for modern solar panels?
Housing in Neath and Port Talbot is generally well suited to solar systems, though some property types provide a higher ROI than others. The majority of local homes have pitched roofs, which are the best standard for solar since they naturally hold panels at the proper angle to capture sunlight. Whether a home has historic slate, modern tiles or even a flat roof, current fixing technology is able to adapt to cope with the majority of design types found across the area.
Modern houses, as well as detached or semi-detached houses, are typically the most easily converted properties to install solar too. These homes often have wider, more open roof spaces and are less likely to be blocked by higher surrounding buildings. While the many classic terraced houses in the neighbourhood may certainly support solar, they do have extra challenges. For example, their smaller roof areas, shared chimney stacks, and narrow street layouts all cause shadows that slightly reduce the system's power efficiency.
However, there are certain situations in which installation may be more complex. Homes buried deep into valleys may lose several hours of direct sunlight per day due to nearby hills, while older properties on densely packed streets may be significantly shadowed by trees or other structures. For these older buildings, a structural inspection is frequently required to ensure that the roof timbers are solid enough to support the additional weight. Finally, while most Neath and Port Talbot households can successfully go solar, the "perfect fit" requires a solid roof with a clear, unobstructed view of the sky.

3) What local grants or financial assistance are available particularly for residents of Neath and Port Talbot area?
Residents in Neath and Port Talbot may be eligible for a variety of grants and support packages to help them afford solar panels and other energy improvements. The Welsh Government's Warm Homes Nest project provides the majority of local assistance for low-income homes in Wales. Qualifying homeowners and private tenants can receive free home energy improvements such as solar panels, insulation, and heating upgrades under this plan. It is mostly aimed at low-income households, those receiving certain benefits, and persons living in dwellings with low energy efficiency (NPT.GOV, n.d.).
Another option in Neath and Port Talbot is ECO4 which is a scheme which helps costs on energy system upgrades up to a value of £10,000. This can help qualified households get free or significantly reduced solar panels, insulation, and heating upgrades. This plan is primarily focused on residences with low EPC ratings and those getting qualifying benefits. In some situations, households may also qualify under ECO4 Flex, which allows local governments to increase access for individuals with lower incomes or who are considered vulnerable, even if they are not receiving standard benefits (NPTC.GOV, 2023).
Households that do not qualify for full grant financing can nevertheless receive financial assistance. Solar panel installations currently benefit from 0% VAT, lowering the initial cost for all homeowners. Residents can also benefit from the Smart Export Guarantee (SEG), which allows them to make money by selling unneeded electricity back to the grid. Depending on their lender, some homeowners may be qualified for certain funding options which offer low-interest loans or mortgage top-ups. Nest, ECO4, 0% VAT, and SEG provide the majority of support in Neath and Port Talbot, with the best choice determined by household income, property type, and energy efficiency (NPTC.GOV, 2023).

6) [bookmark: _Toc228217911]Outcomes
[bookmark: _Toc228217912]Advantages 
1. One of the biggest advantages of solar energy installations in Neath Port Talbot is the lowering of electricity bills. Solar panels enable homes and buildings to generate their own electricity during daylight hours, lowering the amount of electricity required from the national grid. This can result in significant savings on monthly energy bills, especially as electricity prices rise. In South Wales, where many households are experiencing rising energy costs, solar PV can give a realistic solution to enhance energy affordability and reduce long-term household costs (notes, 2024-2026).

2. Another advantage of solar energy systems is the ability to boost property value. Homes and buildings containing solar systems are often regarded as more appealing to potential buyers due to decreased operating costs and increased energy efficiency. As energy prices rise and awareness of the environment rises, homes with renewable energy features like solar panels may become more appealing in the housing market. This can make solar PV a worthwhile long-term investment, not only for lower energy bills, but also for the potential to increase property appeal and resale value (notes, 2024-2026).

3. Solar energy installations might also generate additional revenue through the Smart Export Guarantee (SEG) as mentioned previously. The SEG enables families and property owners to be rewarded for any excess electricity generated by their solar system that is not consumed on-site and is exported back to the national grid. Although the payments are often modest, they can give a useful financial return over time and contribute to the total value of the system. This provides an additional economic benefit because solar PV not only lowers electricity bills but also generates a little continuous revenue (ofgem, n.d.).

[bookmark: _Toc228217913]Disadvantages
1. One downside of solar energy systems in Neath Port Talbot is the constant cost of upkeep. Solar systems require less maintenance than other types of energy systems, but they are not completely maintenance-free. Over time, components like inverters may need to be repaired or replaced, and panels may need to be cleaned to ensure they continue to perform properly, especially in regions prone to dirt, debris, or weather exposure. These maintenance costs can affect the system's overall financial return and should be addressed when evaluating the long-term sustainability of solar panels (manager, 2023-2026).
2. Another con is their reliance on weather conditions. Solar systems generate electricity from sun light, therefore cloud cover, rainfall, and seasonal fluctuations all have an impact on their performance. Solar panels may produce less electricity in South Wales, where the weather is frequently gloomy and there is a lot of rain, than in other parts of the UK. This can affect efficiency, especially during the winter when daylight hours are limited and energy demand is higher (manager, 2023-2026).

7) [bookmark: _Toc228217914]My Opinion
In my opinion, solar energy is a highly worthwhile investment that should be seriously explored where the right conditions are in place. Solar panels can bring clear long term financial and environmental benefits to a property with a well positioned roof, good access to sunshine and suitable construction. Lower electricity bills, lower carbon emissions, and the possibility of additional cash under the Smart Export Guarantee make solar something that I will personally look into when purchasing a house.
However, I don't think solar is a definite for everyone. Solar power may not always be the best option in regions like the Welsh valleys, where properties may receive less direct sunshine, have much more shade, or have older and less suited roof constructions. In these cases, it might be more practical to look into alternative renewable or energy efficient options that are more appropriate for the location and property type. Overall, I believe solar should be viewed as a viable choice where conditions permit, but its suitability should always be evaluated on an individual basis.
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