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Introduction 

The idea I have decided to develop and implement within South-West Wales, and the surrounding area, is an electrical bus service. I plan to implement an electric bus service that provides services across Pembrokeshire from Narberth to St David’s. Combustion powered vehicles are one of the main problems when it comes to climate change which is why I have decided to opt for this idea. I believe if implemented correctly it will encourage more people to use a bus service rather than using their personnel transport which would more than likely be a petrol or diesel-powered car. In the UK, transport is the leading sector when it comes to greenhouse gas emissions, accounting for 27% of the UK’s emissions in 2019, with 91% of this contributed by road vehicles and 61% of that total was contributed by cars and taxis (Transport and environment statistics: Autumn 2021, 2021) Out of the 32.7 million cars on the roads in the United Kingdom in 2020, 19,097,402 were petrol-powered and 12,499,187 were diesel and only 1,733,953 were either purely electric-powered or electric hybrids (Yurday, 2021). Based on these statistics it is important to get more people to use a bus service, more specifically an electric-powered bus service. However, to achieve this, I must take into consideration both environmental and social factors that the public see most valuable in order get them to use green public transport rather than their vehicles. This, in turn, would be much more beneficial to the environment. 

Background research 

Electric buses are not a new phenomenon however, as in recent years their popularity and implementation has been rapidly increasing, with the UK expected to have the largest fleet of electric buses by 2024, increasing by 180% from 1000 to 2800 (Accuracy: UK’s electric bus fleet set to be the largest in Europe by 2024 | Automotive World, 2021). In Wales, the first fleet of electric buses was launched in 2020 in Newport, with 15 electric buses being introduced into the area (Burkitt, 2020). These were the first of their kind in Wales after a successful 2018 trial in Cardiff (Burkitt, 2020). When implementing an innovative service such as electric buses it is important to get the right expertise to aid with that implementation, which is why Newport Transport used the expertise of Zenobe when implementing their electric buses (Burkitt, 2020). Zenobe is the leading owner and operator of battery storage in the UK and has a 25% share of the UK e-bus industry (About | Zenobe, n.d.). It also specialises in the design, finance, creation and operation of battery solutions for both the power and vehicle sector (About | Zenobe, n.d.). Newport Transport used the expertise of Zenobe to effectively implement the 15 electric buses into its fleet. The fleet was then implemented in Newport to improve air quality in the area and ultimately help to save the planet and lives in the area (Burkitt, 2020). 

Electric buses in Wales are scarce however, there are more plans to implement electric buses in Wales with 36 electric buses set to be introduced in Cardiff by the end of 2021. The order of 36 buses is believed to be the largest order of electric buses outside of London, which shows the commitment Wales has towards sustainability (Cardiff Bus to introduce 36 new electric buses on the network, 2021). The buses used in this case as well as in Newport were buses created by Yutong, which are a Chinese based company that are the largest manufacturer of buses in the world (About Yutong - Yutong Electric Buses and Coaches, n.d.). They are distributed by Pelican, which is a British based company entirely owned by Yutong (About Yutong - Yutong Electric Buses and Coaches, n.d.). The bus that I plan on using is the E10 model manufactured by Yutong, that was designed specifically for operation in the UK, and has already been used in Newcastle, Leeds, Newport and Cardiff. They are very well equipped and can be fully charged within 3 hours, with a range of 230 miles (E10 Electric Bus - Yutong Electric Buses and Coaches, n.d.) By using the expertise of both Zenobe and Yutong the implementation of these electric buses in the UK has so far been a success. 

Wales has a target to become net-zero by 2050, but there are ambitions to reach this target sooner, and Wales also has a target for the public sector to achieve net-zero by 2030 (Wales commits to net-zero by 2050 but sets out ambitions to get there sooner | GOV.WALES, 2021).  This highlights the importance of sustainable public transport in Wales which is why I believe my idea will be a success if implemented correctly, as the demand and need for this service is there. 

The problem it tackles 

The problems that my idea will help to eradicate are clear. Global warming is a massive issue, and people across the world are fighting the destruction of our planet. However, this is not just a minor concern, it’s an environmental crisis which needs to be addressed, and is the reason why many different goals have been set across the globe to achieve net-zero greenhouse gas emissions When it comes to such emissions, the transport sector was found to be the biggest contributor in terms of these gases in the UK in 2019 (Transport and environment statistics: Autumn 2021, 2021). 

Although greenhouse gases are a major problem all over the world, in the UK progress has been made regarding the reduction of greenhouse gas emissions. In 1990 the total amount of greenhouse gases emitted due to transport in Wales was 6,411 kilotonnes of carbon dioxide, whereas the figure was reduced to 6,112 kilotonnes in 2019 (Emissions of Greenhouse Gases by Year, 2020). The bus figures in the UK in 1990 were estimated at 5 Metric toMtCO2e compared to 2 MtCO2e in 2019, a decrease of 42% with the number of travel miles decreasing by just 16% (Transport and environment statistics: Autumn 2021, 2021). This figure highlights how far bus travel has come regarding reducing emissions, and the implementation of an electric bus service would help to achieve Wales’s goal of net-zero by 2050 through achieving their goal of reducing bus emissions to zero by 2028 (Welsh Government, n.d.). 

Alongside the main greenhouse gas ‘carbon dioxide’, combustion engine vehicles also emit other harmful gases and substances which don’t have a substantial greenhouse gas effect but do have major health implications (Transport and environment statistics: Autumn 2021, 2021). Regarding the amount of pollution in the UK, the transport sector contributes massively in terms of the amount of pollution it releases. In 2019 the transport sector was responsible for 34% of Nitrogen Oxides (NOx) emissions, 13% of fine particulate matter (PM2.5) emissions, and 11% of Particulate matter (PM10) emissions (Transport and environment statistics: Autumn 2021, 2021). Nitrogen Oxides that are emitted by combustion-powered vehicles and various other sources are a major component in smog, this being a form of fog that has been intensified by smoke or air pollutants (Nitrogen oxides, 2013).  These pollutants are harmful to both our health and the environment, they can cause chronic lung disease, damage to the respiratory tract, can enhance the severity of respiratory infections and asthma, and may affect a person’s sense of smell (Nitrogen oxides, 2013). Nitrogen Oxides also contribute to the formation of ozone, a harmful gas that is also damaging not only to the environment, but can also cause inflammation in the respiratory tract, the eyes nose and throat, and can also cause oxidative damage to vegetation, including crops (Concentrations of nitrogen dioxide, 2021). 

To combat air pollution, in 2010 The Quality Standards Regulation was introduced in the UK which required that the annual mean concentration of NO2 must not surpass 40 micrograms per cubic metre (µg/m3) annually (Concentrations of nitrogen dioxide, 2021). Regarding the annual mean concentration of NO2, the greatest amount was found at the roadside, higher than both urban and rural backgrounds (Concentrations of nitrogen dioxide, 2021). The average concentration of NO2 in urban background sites has decreased significantly since 1990, and as of 2020 it was recorded at 15.1 µg/m3, and between 2006 and 2019 the figure decreased 0.9 µg/m3 on average each year, and between 2019 and 2020 the figure decreased by 23%. However, this recent decrease is most likely down to the reduced amount of travel due to the covid pandemic. Similarly, roadside pollution has also decreased over the years and now stands at 23 µg/m3, a record low since recordings began in 1997. Between 2007 and 2019 the figure decreased annually on average by 1.8 µg/m3, and between 2019 and 2020 decreased by 26% down to the pandemic. Finally, in rural areas, the figure for the concentration of NO2 was 5.4 µg/m3, this also being a record low since 1997, with an annual decrease of 0.5 µg/m3 per year (Concentrations of nitrogen dioxide, 2021). These 2020 figures do highlight the impact that vehicles have on our air quality, however it is not just the direct emissions that are a problem with vehicles, but also the indirect emissions that are released, e.g. from suppliers and transportation, therefore, I will only consider suppliers that also strive to achieve net-zero.

Sustainable development has become paramount in society with many environmental, social and cultural issues taking place in the world every day. To combat these issues the 17 sustainable development goals (SDG’s) were introduced by the United Nations in 2015 (The 17 goals, 2015). These 17 goals cover all the main social, cultural and environmental impacts that we currently face as a society. I aim to comply with as many of these goals as possible, however, the main goals that directly correlate with my sustainable business idea are, to provide affordable and clean energy, which is goal seven, improve industry, innovation and infrastructure which is goal nine, sustainable cities and communities which is goal eleven, and also tackle climate change and its impacts on the earth, which is goal thirteen (The 17 goals, 2015). 

Alongside the 17 SDG’s I will also work within the framework outlined in the Paris agreement, this being is a legally binding treaty on climate change created in 2015 and implemented in 2016. (The Paris Agreement, 2015). The main aim of the Paris agreement is to limit global warming below 2 degrees Celsius and if possible 1.5 degrees Celsius compared to preindustrial levels (The Paris Agreement, 2015). This directly correlates with my idea as I aim to reduce CO2 emissions by using electrical buses rather than traditional combustion engines. Another inspiration behind my business name was the transparency that the United Nations wants countries to adopt when it comes to the actions they take regarding climate change (Ever wondered: What is the 'Paris Agreement, and how does it work? 2020), hence my business name, “Transparent Transport”. By reducing the use of fossil fuels and moving over to renewable energy, minimising the waste I will produce, and reusing it wherever possible, I will be contributing to the circular economy (Ellen MacArthur Foundation, 2013). I will also be providing a service that will encourage more people to use public transport rather than using their personnel vehicles, thereby reducing CO2 emissions and potentially negating the need for cars altogether for some people, again tying into the circular economy. 

Application of my idea

One of the main problems that I will face with this idea is the lack of the necessary infrastructure for this to be successful. Due to the relatively new implementation of electric buses across the UK the infrastructure is still inadequate for services like this to flourish and is something that must be accounted for. As highlighted in a report done by Eunomia on the environment and transport, they outlined 5 key targets that must be set for electric bus service to be successful (Bailey, Nicholass, Gillie and Stewart, 2020). 

The first major target that I must set is to gain political support within the local area and in Wales, this would be the local council as well as local politicians. By gaining the support of these key individuals it will provide me with social and economic support. These people will also allow me to communicate effectively with transport authorities, in my case Transport for Wales, bus manufacturers, and energy providers, which will all be crucial in the implementation of my business idea. To gain the support of these key individuals I will need to set goals that correspond with the goals set by the UK as well as wales, whilst also highlighting the benefits for the local area. The support from these people may also increase opportunities for future funding, which is another key aspect that I must consider. 

The next key success criteria I must achieve is to implement a trial, monitor and evaluation scheme to allow me to determine whether the implementation has the potential for success, this strategy has proven to be crucial in the success of electric bus services across Europe (Bailey, Nicholass, Gillie and Stewart, 2020). By monitoring and trialling the service it will allow me to determine the unforeseen weaknesses of my idea before fully implementing the idea into South-West Wales. For example, the most suitable routes to take, as well as the most suitable places for charging points in the area. With this idea, I believe that I will require multiple different charging points that will need to be positioned based on routes as well as the range of the batteries. I will allocate set times of the day for charging the buses, if necessary, this is a decision that would be made after the trial period. in the future it would be great to have technology whereby you can simply swap the used batteries for fully charged batteries which would drastically reduce the stopover time. A company in Poland called Autosan are undertaking a project that will allow buses to simply replace used batteries with fully charged ones (Manthey, 2020). During the trial phase, the most cost-efficient way of obtaining buses would be to have them on loan, as they are expensive to buy. This is something that I aspire to do once the technology has been finalised and shown signs of success elsewhere, in the meantime, I will have a central depot that will act as a repair shop as well as a charging station for the buses, and I will also contact the local authorities to try and get them to implement charging stations at bus stops within the area. 

The next key criteria I will need to implement is to have a well-planned procurement. Procurement is key when transitioning from diesel to electric buses as this is a long-term process. Procurement is crucial for communicating with suppliers and stakeholders in the early stages of an idea as it will allow me to get constructive feedback, which I will be able to act upon early in the implementation of my idea. Procurement is also beneficial as it allows a business to be as cost-effective as possible, looking for, and finding the most suitable suppliers, best possible contracts, and help to reduce the use of raw materials (Why is procurement important? n.d.). It will be important to use a charging system that is interoperable, as this will allow for greater flexibility in the future as I will be able to change bus manufacturers if needed. The final key criteria I will need to follow is an effective plan that highlights how this service will be integrated into the local area. I must also understand the needs of the consumer and fully understand what will need to be implemented within the area, this will be achieved by having a trial period from which I will then collect feedback to improve the final implementation of the service. 

Problems I may face

Implementing this idea will not come without its problems. The main problem I will face is the lack of infrastructure and the cost of implementing the infrastructure required for this service to run. Charging stations, and electric buses are very expensive and thus getting support and cooperation from the local authorities will, in my opinion, be the greatest challenge that I will face. Another problem that I will be faced with is the technology itself, as the technology for electrical buses is not that advanced there will be some issues in the early stages, for example, temperature changes can have a major impact on the effectiveness of the batteries. A report showed that temperature drops from 32-22 degrees Celsius and -5 – 0 Celsius affected the efficiency of batteries in buses by 32% (Morris, 2020). These temperature changes are likely in Wales which means that this is a problem that will need to be considered. Fortunately, in time, this problem should be eradicated with better battery technology which will provide faster-charging speeds, better optimisation, and longer ranges. Another potential problem I may face is due to the topography of South-West Wales. Wales is renowned for its mountainous terrain with lots of hills and valleys. Batteries are very heavy which means electrical buses are heavier than traditional diesel buses. This weight, as well as the steep terrain, may have a serious impact on the battery range and overall degradation due to the strain the batteries will be under. This may also cause delays to services as the extra weight and terrain may reduce the speed that the buses will be able to travel at. By having a trial period I hope to counter any potential problems that I may face and make changes accordingly to ensure that my idea is as successful as possible. 
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A stakeholder is essentially someone who has a vested interest within a business (Hendricks, 2020). Within any successful business, multiple stakeholders need to be managed. Above I have highlighted and allocated my potential stakeholders based on their interest in the business and the influence and power that they have. Stakeholders are crucial for every business as they can empower others, support sustainability, help to build and maintain relationships, improve corporate social responsibility and finally, increase the likelihood of success (Hendricks, 2020). 

Conclusion 

I believe that this is a great idea, and if implemented correctly could be hugely successful and beneficial for the local area and could help to drive innovation in other parts of the country and the world in its fight against global warming and the preservation of the world as we know it. Global warming is a crisis that the whole of humanity faces, and the implementation of an electric bus service will help us to take the right direction in the fight against global warming. Although there will be some challenges to overcome, with the right preparation and support I believe that these problems will be overcome. 
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