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Executive Summary 
[bookmark: _Hlk218770331]This report proposes an innovation plan for the development of a solar-powered bike lane in Carmarthen, known as Solar Cycle Lane. This project is a sustainable solution within the energy and transport sectors designed to reduce carbon emissions and promote sustainable transport. This proposal draws inspiration from international examples and would be the first of its type in the UK, fulfilling a gap in the market. The energy generated by the solar panels could be used to support local infrastructure, including streetlights, and traffic lights. The project offers environmental, economic, and health benefits such as lower greenhouse gas emissions, job creation and improved welfare. However, there are potential barriers including high initial costs and public acceptance of the idea. The key stakeholders involved include Carmarthenshire County Council, the Welsh Government, local businesses, and the local community. 
Introduction
In 2023, domestic transport accounted for 29% of the UK’s greenhouse gas emissions, the highest of any sector. Additionally, Carmarthenshire County Council is energy bills are currently over £4 million. These figures highlight the need for sustainable transport and energy solutions that reduce carbon emissions and lower costs (“Greenhouse gas emissions”, 2025; “What are we doing?”, 2025).
[bookmark: _Hlk216938359]In response to these challenges, this report proposes a sustainable solution, the Solar Cycle Lane, a solar-powered bike lane located in Carmarthen. This project involves integrating solar modules into cycling infrastructure, enabling the generation of renewable electricity while simultaneously providing a safe, low-carbon transport route. The energy produced could be used to support local infrastructure such as street lighting, traffic signals and charging stations (“solar powered bike lane”, 2024).
[bookmark: _Hlk218773391]The purpose of this report is to propose an innovation plan for a sustainable initiative within the transport and energy sectors, which play a critical role in the UK’s transition towards achieving net-zero emissions (Poynting, 2021). 
Context and Background Research and Analysis
The UK has committed to achieving net-zero greenhouse gas emissions by 2050, however, progress remains a challenge, particularly within the energy and transport sectors (Burnett et al., 2025). According to the National Grid, while wind power was the largest source of electricity generation in 2025, gas remained the second largest contributor, supplying 29.3% of the UK’s electricity which was an increase from 25.9% in 2024. This highlights the need for further renewable alternatives other than wind power such as solar power if net-zero goals are to be reached (“The UK’s Energy Mix 2025”, n.d.). Furthermore, as can be seen from the graph below, in 2023 the highest-emitting sector in the UK for greenhouse gas emissions was domestic transport. Additionally, the number of vehicles on roads reached a record 41.4 million. These figures highlight the need for alternatives to car‑based travel (“Greenhouse gas emissions”, 2025; “EVs drive down carbon emissions”, 2024).
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Figure 3: (“Greenhouse gas emissions”, 2025)
[bookmark: _Hlk218842863]Cycling has long been promoted as a sustainable transport alternative to motor vehicles, as it offers significant environmental, economic, and public health benefits (Meraj, 2025). The Welsh Government has recognised this through their ‘Llwybr Newydd’ transport strategy which aims for 45% of journeys to be made through sustainable modes by 2040. A core element of this strategy is the promotion of active travel, including increased investment in cycling infrastructure (Ogden, 2023). This policy suggests that there is a need for alternative solutions to vehicles and that there would be strong institutional support for innovative cycling solutions such as the Solar Cycle Lane.
The Carmarthenshire County Council has demonstrated a strong commitment to reducing its carbon footprint through initiatives such as installing 19 new EV chargers across Carmarthenshire in 2024 and collaborating with the Welsh Government to develop five energy-efficient industrial units in Llandeilo. These initiatives make Carmarthen an ideal location for the project as environmental care is a key priority of the area (Tierney, 2024; Barry, 2025). 
While the UK has an extensive cycling network, current infrastructure consists only of conventional lanes that do not generate energy, meaning the Solar Cycle Lane would be the first of its kind in the UK, filling a gap in the market (“Bike Lanes in the UK”, 2025; Roman, 2024). Locally, Carmarthenshire already has an established cycling culture, with popular countryside routes at Pembrey Country Park and the Millennium Coastal Park in Llanelli, demonstrating a local interest in cycling and a potential user base (“Epic Carmarthenshire cycling routes”, n.d.). 
[bookmark: _Hlk217052353]While there are currently no solar-powered bike lanes in the UK, there are notable examples abroad that helped to inspire this idea. The first bike path made from solar panels was the SolaRoad in Krommenie, Netherlands which opened in 2014 (Eloff, 2024). The bike lane was constructed with solar panels embedded beneath a tempered glass surface, and the energy generated from the panels was used to power streetlights and traffic lights (“Netherlands Unveils First-Ever Solar Road”, 2014). Initially, the project was considered a success, as in the first six months it generated more than 3,000 kilowatt-hours, which is enough to power a single household for a year (Huntington, 2016). However, the bike lane faced technical and durability issues over time, and by November 2020 the solar panels had been removed due to damage causing it to produce little to no energy and maintenance challenges caused by the weather and general wear and tear (“The New Role of Bike Lanes, 2025; “Unplug Solaroad”, 2024). Existing bike lanes today in the Netherlands include those that were introduced in North Holland and North Brabant in 2023 (Lewis, 2023).
A different variant of solar-powered bike paths implemented internationally is Poland's glowing bike path. This 100-metre path uses luminophores which stores solar energy during the day and then releases it as a glowing blue light from beneath the surface for around 10 hours at night, providing a safe and sustainable solution for nighttime bike riding. (Roman, 2024; “Poland Builds Solar-Powered Bike Lane”, n.d.).
Description of the Proposed Idea
The proposed idea of the Solar Cycle Lane is a solar-powered bike lane located in Carmarthen. This innovation involves integrating photovoltaic technology into the surface of cycling infrastructure, enabling the generation of renewable electricity for a variety of local facilities while also simultaneously providing an environmentally friendly transport route (“solar powered bike lane”, 2024). The solar panels would be covered by tempered glass and protected by an anti‑slip surface coating which shields the panels and ensures cyclist safety (“Pioneering Innovation”, 2025). Some of the local infrastructure it could power includes nearby streetlights and traffic lights similar to the SolaRoad project in Krommenie as well as electric vehicle and e-bike charging stations and the town’s Christmas lights (“Netherlands Unveils First‑Ever Solar Road”, 2014; “50 Most Popular Uses of Solar Energy”, 2025). This idea draws inspiration from international examples and if successful the project could act as a pilot for future expansion elsewhere in Carmarthenshire or the UK, similar to the original role of the SolaRoad (Roman, 2024; Eloff, 2024).
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Figure 4: (“Google Maps (Carmarthen, Blue Street Car Park)”, 2025)
As shown in the Google Maps image above, alongside the A4242, has been identified as a potential location for the Solar Cycle Lane to be placed. As can be seen from the yellow arrows the cycle lane would begin at the top of Morfa Lane and continue to the A4242 before entering a 100-120-metre solar-powered section which is circled in green. After this the lane would continue through on to Blue Street where the option to merge on to the main road or ride into town is provided. This location is ideal as it is near the town centre and popular local facilities, ensuring regular use and public convenience. It also benefits from being close to the Blue Street Car Park, which has over 32 spaces but currently no charging stations. Installing EV and e-bike chargers there would allow the renewable energy generated to be used locally for the community’s benefit. Furthermore, locating the bike lane here is ideal as it is nearby key facilities that could be powered by the generated electricity, including traffic lights which can be seen circled in red, streetlights, and even the Christmas lights on Lammas Street (“Google Maps (Carmarthen, Blue Street Car Park)” 2025; “Blue Street Car Park”, 2025; “50 Most Popular Uses of Solar Energy”, 2025).
Justification for Consumer and Societal Shift
There are several reasons why the Solar Cycle Lane could encourage people to switch from unethical modes of transport to cycling. One reason is that dedicated bike lanes make cycling safer. For many, the main barrier to cycling has been the lack of safe cycling infrastructure and dedicated lanes. Once these are in place, more people may choose to invest in bikes as cycling becomes a practical and attractive alternative to car travel. For example, in New York and Washington, D.C., the expansion of bike infrastructure doubled cycling use within four years (“What Are the Benefits of Cycle Lanes?”, n.d.; Rosales, 2025). 
Society may also shift towards cycling and using the Solar Cycle Lane as it is significantly cheaper than car travel and can save money on petrol, repairs, and parking. Even replacing short, routine car journeys can lead to meaningful savings. For instance, cycling instead of driving just 10 miles per week can save around £213 per year (“The benefits of travelling actively”, n.d.).
Another reason why people may switch to cycling is because society in general is becoming more physically active. According to Sport England, in 2023 there was a two million increase in adults in England aged 16 and over who were regularly active through sport and exercise compared to 2016, highlighting a rising commitment to active lifestyles (“Long‑term increase in activity levels”, 2024). Therefore, introducing the Solar Cycle Lane, could encourage active Carmarthen residents to continue their fitness journey and adopt cycling (“What Are the Benefits of Cycle Lanes?”, n.d.).
People may also be inclined to use the cycle lane because, society is also becoming increasingly conscious of its environmental impact. According to data collected from adults in Great Britain in October 2024, around 76% reported to having made changes to their lifestyle to help tackle climate change. Additionally, 74% said that they would support the creation of renewable energy projects in their local area. These figures suggest that society is becoming more environmentally aware and would likely support an initiative such as the Solar Cycle Lane, integrating sustainable travel more regularly into their lives (“Public and business attitudes to the environment”, 2024).
Benefits and Barriers
There are several reasons why introducing a solar‑powered cycle lane in Carmarthen would be beneficial. Environmentally, it can reduce carbon emissions by encouraging active travel over car-based travel. Studies show that cycling produces only 21 grams of CO₂ per kilometre, whereas cars emit around 271 grams, highlighting a significant environmental benefit to cycling (Armstrong, n.d.). Another environmental benefit is the clean energy generated by using solar panels. Unlike traditional electricity sources, solar panels produce electricity without releasing any emissions, causing a significant reduction in the total amount of greenhouse gases released into the atmosphere (Biswas, 2024).
Implementing a solar-powered bike lane can also provide several economic benefits. One benefit is reduced energy costs, as the electricity generated from the solar panels can power nearby infrastructure such as streetlights, reducing the need for external energy sources (“Solar Cycling Tracks”, 2025). Another economic benefit is that the development and maintenance of solar-powered bike lanes can create new employment opportunities in construction, engineering, and renewable energy sectors, helping to boost the local economy. (“solar powered bike lane”, 2024). 
Solar‑powered bike lanes also deliver public health benefits by promoting active travel and healthier lifestyles. Dedicated cycle routes encourage more people to commute by bike, which is associated with a range of positive public health outcomes including lower obesity levels, better cardiovascular health, and improved overall wellbeing (“What Are the Benefits of Cycle Lanes?”, n.d.; “solar powered bike lane”, 2024).
On the other hand, there are potential barriers to the solar-powered cycle lane, such as the high initial costs involved with the construction and installation process (“solar powered bike lane”, 2024). For example, the first ever solar power bike project the SolaRoad in Krommenie cost around €3.5 million in total, which suggests that a comparable scheme would likely require similar funding (“Netherlands Unveils First-Ever Solar Road”, 2014). 
Another negative is the need for regular maintenance. Solar‑powered cycle lanes can be damaged by poor weather and general wear from frequent use, so to ensure safety and longevity, ongoing maintenance is essential (“solar powered bike lane”, 2024)
Another potential barrier is public acceptance. Local residents may be reluctant to support the project due to construction disruptions such as road closures and beliefs that funding would be better allocated elsewhere. This barrier can be addressed by engaging the community in the planning process, communicating the benefits of the bike lane and taking their concerns into consideration. If the public isn’t supportive of the idea, the project may face complaints and low usage (“solar powered bike lane”, 2024; “negative effects of bike lanes”, 2024).
Resources and Expertise Needed 
[bookmark: _Hlk217314582]An essential physical resource to make the Solar Cycle Lane a success is the photovoltaic solar panels, which are embedded into the ground along the route to collect solar energy (“solar powered bike lane”, 2024). A potential supplier identified for the solar modules is PW Solar, a Carmarthenshire‑based company that provides a range of renewable energy solutions (“Powering West Wales with Renewable Energy Solutions”, n.d.). Using them as a supplier supports the local economy and is also environmentally friendly as the solar panels are locally sourced which reduces transportation emissions by shortening supply chains (“7 Benefits of Local Sourcing”, n.d.). The tempered glass used to protect the solar modules is another key resource for the project. This material is useful as it 4-5 times stronger than normal glass, capable of withstanding pressure from cyclists, and transparent enough to allow sunlight through to reach the solar cells (“Pioneering innovation”, 2025; Stark, 2025). Another required resource is the protective anti‑slip surface coating, which shields the solar modules and ensures cyclist safety (“Pioneering innovation”, 2025).
[bookmark: _Hlk218771424]Another key resource required to make this project a success is financial investment. Currently, the only publicly available cost estimate for a solar-powered bike lane is the SolaRoad project, which cost €3.5 million in total. This suggests that a comparable scheme would likely cost similar and require significant investment (“Netherlands Unveils First-Ever Solar Road”, 2014). The financial resources needed include the initial capital for construction and installation, supplier and material costs, long‑term maintenance budgets, and funding for unexpected repairs or weather‑related damage (“solar powered bike lane”, 2024). A potential source of funding identified for this project is the £10 million grant scheme announced by the Welsh Government in 2024 to support community‑driven renewable energy projects across Wales. The Solar Cycle Lane could be eligible for this funding, as the project supports local community infrastructure and contributes to a wide range of sustainability goals including Wales is target of generating 100% of its electricity from renewable sources by 2035, which is a key aim of the grant (“£10 million for community‑driven energy projects”, 2024; “50 Most Popular Uses of Solar Energy”, 2025). 
A key technological resource required for the success of the project is smart monitoring systems. This system helps to track real‑time energy production and detect underperforming modules which may indicate at a fault or damage. (“solar powered bike lane”, 2024; Brandwood, 2025). Another key technological component for the bike lane is passive infrared sensors. Positioned at the side of the path this system can be used to monitor the number of people that have used the bike lane by detecting the heat signatures of passing cyclists (“solar powered bike lane”, 2024; “Exploring the Diversity”, 2024).
To ensure the success of the project, several areas of technical expertise are required. One key area is renewable energy engineering, which involves specialists who understand solar panels design. Their expertise helps ensure that the solar panels operate efficiently and provide a reliable source of power (Sarah, 2025; “What Does a Renewable Energy Engineer Do?”, 2025). The expertise of civil engineers and construction workers are also essential as they ensure that the physical infrastructure of the bike lane is safe, durable, and compliant with regulations. Their responsibilities include managing the construction of the cycle lane, embedding the solar modules into the surface and installing drainage systems (Roman, 2024; “Civil Engineering vs Construction Engineering”, n.d.). 
Stakeholder Analysis
A key stakeholder involved in the Solar Cycle Lane is Carmarthenshire County Council. The Council play a central role in granting planning permission and ensuring the bike lane meets safety and regulatory standards (“Business ownership”, n.d.; Nelson, 2025). They might also play a key role in potentially contributing funding for the project, collaboratively with the national government, similar to their involvement in the Tywi Valley leisure path project (Youle, 2025). The Council is likely to have a strong vested interest in the project as it supports environmental objectives and could help to enhance Carmarthenshire’s reputation as a leader in sustainable development (“18 Reasons Why Sustainability”, 2024). 
The Welsh Government is another major stakeholder, as the project supports several key sustainability goals set by the government including Wales is ambition to generate 100% of its electricity from renewable sources by 2035 and the Llwybr Newydd transport strategy (CFI Team, 2025; “Business ownership”, n.d.; Ogden, 2023). The Welsh Government may also be a key stakeholder as they could help with funding, as the project could be eligible for existing government grant schemes, such as the £10 million grant available for community‑driven energy initiatives (“£10 million for Community‑Driven Energy Projects”, 2024; “Business ownership”, n.d.). Additionally, the Government may have a vested interest in monitoring the project’s outcome. If the project is successful it could lead to a potential expansion of the scheme elsewhere in Wales (“Delivering value from government investment”, 2024).
Local businesses are another key external stakeholder, as the project has the potential to directly influence businesses and economic activity within the local area by increasing footfall (Spacey, 2023; Swanstorm, 2023). Additionally, local businesses might have an interest in the project as the construction phase may create opportunities for local firms to act as suppliers, boosting their revenue and positive reputation. For example, as identified earlier, a potential supplier for the solar modules is PW Solar, a Carmarthenshire‑based company (“Business ownership”, n.d.; “Powering West Wales”, n.d.).
Another key stakeholder is the local community, as Carmarthen residents will be directly affected by the project and are the primary users of the bike lane (“Business ownership”, n.d.). The project may be of interest to residents as lowering emissions and creating a greener environment could provide a more attractive place for them to live. The local community is also a key stakeholder, as the project may create jobs in construction and engineering roles for residents, helping to boost the local economy (“solar powered bike lane”, 2024; CFI Team, 2025). 
Conclusion
To conclude, this report has proposed the Solar Cycle Lane in Carmarthen as sustainable solution within the transport and energy sectors. The project shows how integrating renewable energy generation into cycling infrastructure can provide support for local infrastructure, contribute to lower carbon emissions, reduce costs and promote sustainable travel. Furthermore, it addresses a clear gap in the current UK cycling provision and helps to fulfil a potential societal want and need. 
This analysis has demonstrated that the project offers significant environmental, economic, and public health benefits, including reduced greenhouse gas emissions, job creation, and improved wellbeing, benefiting the local community. While barriers such as high initial costs and public acceptance exist, these can be mitigated through government grants and community engagement. Overall, the Solar Cycle Lane represents a viable initiative that could contribute to key national goals set by the government and improve Carmarthenshire’s environmental reputation. If successful, the project could act as a pilot for wider implementation across the country.  
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