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Abstract
The purpose of this dissertation is to provide an analysis of the impact of autonomous vehicles on the HGV industry. The researcher felt that this research was important and offered an opportunity to analyse autonomous vehicles with new technologies and what could be the impact on the HVG industry.
The research was conducted through a review of academic literature on the subject, for a better understanding of autonomous vehicles along with an implementation of features and technology and a better understanding of the HGV industry. 
The researcher created questions, that emerged from the findings of the literature reviews and those questions were used to conduct interviews with voluntary participants with experiences on the research subject. The findings underpinned the literature and themes outlined in chapter two.
Lastly, the findings support that autonomous vehicle is set to revolutionise the HGV industry along with positive factors such as the reduction of fuel emission and improvement of vehicle safety. However, the advancement of technology will question the future role of professional HGV drivers.
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Chapter 1. Introduction
[bookmark: _Hlk103969310]1.1 Introduction
This dissertation seeks to investigate the impact of autonomous vehicles on the High Good Vehicle (HGV) industry in the United Kingdom (UK).   The introduction of autonomous vehicles into the HGV industry has dramatically impacted the degree of operation for the drivers of the existing vehicles. The use of technology to steer vehicles and transport goods in the country has dramatically transformed the industry. This dissertation will address each specific point to determine how autonomous vehicles have impacted the HGV industry in the UK. 
[bookmark: _Hlk103969319]1.2 Background
The shift to self-driving vehicles in the United Kingdom continues to become a reality as each day passes. Modern-day vehicles have been improvised, and the roadways in the UK are slowly being adjusted in preparation for the ultimate entry of autonomous vehicles  (Departement for Transport, 2021). The vehicles that have been introduced so far have some variations in terms of their capabilities and how they are utilised. Some vehicles are autonomous, but at the same time, some degree of driver involvement is required in the execution of specific duties such as accelerating or steering. Partially automated vehicles utilise the surroundings' information to help the driver in navigation. Either way, the different categories of automatic vehicles are beside the point, especially if to put into consideration the fact that technology is rapidly evolving, and as time goes by, people are bound to witness the introduction of modernised versions of these vehicles, which could have better features and a relatively higher level of efficacy.
The government of the UK has been working on the changes that will help ensure that when fast-driving vehicles are introduced, they will be able to operate safely on the roads through the improvement of the highway code. The changes that have been introduced so far have been geared towards outlining the responsibilities that the drivers in autonomous vehicles will have to adhere to. The changes to the highway code were part of the preparations that the government has put in place towards ensuring that autonomous vehicles being introduced do not bring about any inconveniences, especially for the drivers of ordinary vehicles (Alves, 2021). As the government seeks to develop a framework that will govern how autonomous vehicles operate, some research has already been done on the impact of autonomous vehicles on the HGV industry in the UK.
The question of autonomous vehicles is long overdue, and what will happen is to witness and embrace the existence of autonomous vehicles on the roadways going forward (Bimbraw, 2015). This research aims to assess fully what the introduction of autonomous vehicles will mean for the entire HGV industry. The findings from this research will be useful for key players within the HGV industry to develop coping mechanisms and ensure that adjustments are made to mitigate the negative impacts that these vehicles will bring to the industry. 
[bookmark: _Hlk103969347]1.3 Aims and Objectives. 
This dissertation aims to present a detailed analysis of autonomous vehicles, the new features they come with, and finally, their impact on the HGV industry. The dissertation will focus on the following objectives:
1: To conduct an extensive literature review that will analyse and evaluate the possibility of the impact of autonomous vehicles on the HGV industry in the UK. 

2. To conduct primary research interviews with questions to understand if the autonomous vehicle will happen and what could be the impact HGV industry.

3. To analyse the findings to understand the perception of the participants interviewed toward the autonomous vehicle and what could be the impact on the HGV industry 

[bookmark: _Hlk103969362]1.4 Conclusion
 This chapter attempts to provide a brief assessment of the progress made in the United Kingdom concerning the introduction of autonomous vehicles. The aims of the dissertation, and the objectives that will guide the flow of the dissertation, have also been outlined. The next chapter will answer the first objective by looking at automatic vehicles, their features, and what they mean for different players within the HGV sector.
















[bookmark: _Hlk103969526]CHAPTER 2. LITERATURE REVIEW
[bookmark: _Hlk103969657]2.1 Introduction
This part of this dissertation is to cover a review of available literature regarding the impact of autonomous vehicles on the HGV industry in the UK. This literature review will achieve the first objective of the dissertation by:
To conduct an extant literature review to analyse and evaluate the possibility of the impact of autonomous vehicles on the HGV industry in the UK. 
This chapter utilised a range of sources such as academic journals, governmental publications, industry textbooks, news articles, and reports by theorists and studies.
[bookmark: _Hlk103969671]2.2 HGV and Transport Activities in the UK
The High good vehicle (HGV) is known as a vehicle over 3.5 tonnes gross laden weight (gross mass combination), although there are different types of sizes of HGV, the main type can be used for short or long distances for movement of commodities and goods across United Kingdom (UK) and internationally (Greening et al, 2015). According to the department of transport in the year started from June 2020 to June 2021, 80% of all goods were transported by UK road which is equivalent to 1.39 tonnes of goods lifted and a staggering 17.8 billion vehicle kilometers, (Department for transport, 2022). In the HGV industry, these journey falls into two recognised key types: HGV tramping and HGV trunking. HGV tramping knows as a term for long-distance deliveries that make take several days with longer, larger vehicles that can weigh up to 44 tonnes. HVG trunking is known as a name taken for the fact that journeys are made from trunk roads such as dual carriageways and motorways also where drivers take the same route for regular deliveries that include single or multiple drops, (Haye, 2020). Also, regarding the British economy and with such high volumes of freight being transported on the road in 2021, the gross value added (GVA) of the transportation sector amounted to a total of 72.3 billion British pounds, compared to the previous 66.9 billion British pounds, (Clark, 2021).
[bookmark: _Hlk103969744]2.3 HGV drivers in the UK
In the recent years the HGV industry sector has been impacted by a shortage of drivers due to a combination of the Covid-19 pandemic (2020), Brexit (2020), and other factors, which many Europe union (EU) drivers have left the UK to return home, (BBC News, 2021). The covid-19 pandemic has resulted in delays for new entrants due to the national training being halted by the UK government from April 2020 to Mach 2021 and has made the HGV drivers self-isolated, (Smith, 2020). 
Regarding Brexit, the official national survey (ONS) annual survey indicated from 2019/2020 approximately 300,000 people from the UK were HGV drivers as their main occupation and when the UK left the EU on the 31st of January 2020, 15% were from EU and 1% from others country, (ONS, 2021). As result, it has been estimated that 14,000 drivers from the EU and other countries working in the UK have returned home in the year June 2020 and in the year 2021 about just only 600 returned homes, (Logistics UK, 2021). The ONS Annual Population survey recorded those 47,000 drivers were (EU and others) were working in the UK in the years 2019/20 and in the year 2020/21 were only 27,000 drivers working in the UK which indicated a reduction of 20, 000 drivers, (ONS, 2021). Also, it has been recorded that in the year 2019/2020 were 41,434 practical HGV driving tests were passed and in the year 2020/21 were recorded only 16,022 practical driving tests were passed which led to an approximate reduction of 25,000 passes from a year- to-year, (Department for Transport, 2021a). Regarding employment, in 2020/21 the ONS Annual Survey recorded 257,000 HGV drivers were employed but in the previous year, it was recorded that 304,000 drivers were employed which shows a reduction of 47,000 drivers, (ONS, 2021). However, more data were available from two main trade associations, the Road Haulage Association (RHA) 2021, which estimated the UK national shortage was 90,000 drivers (RHA, 2021), and the Logistic UK estimated a shortage of 100,000 drivers, (GOV UK, 2021a). Moreover, the British Well Consortium (BWC) has estimated around 20,000 EU drivers has returned home during the transition of the pandemic which affected the logistic and retail sectors, the two of the UK's biggest business group, (Wells, 2021). However, due to a lack of information about job vacancies during those periods, it can be difficult to estimate the shortage of HGV drivers in the UK. And, due to this crisis, the BWC and the logistic UK urged the government to investigate and take action on three policies that have been created and suggested for finding a solution to the crisis. The first policy was to increase the driver test capacity including allowing presently unqualified drivers to obtain faster their professional license, the second one was to grant a temporary working visa to EU drivers, and the thirdly to create an incentive scheme to attract young drivers to the industry, (Manning, 2021). however, some believe that Brexit and the Covid are not the main cause of the shortage, according to a former Conservative party leader the shortage was already in place way before Brexit and Covid because the UK haulage businesses were in addiction to cheap labor with poor working conditions which prevented the UK citizens to become drivers when looking at the poor conditions that were offered at the time, (McNutly, 2021). Moreover, the Transport Secretary mentioned that the shortage was already happening before Brexit due to the shortage of drivers in the other EU country like Germany, Poland, and the UK drivers' retirement. And mentioned that Brexit has allowed helping the UK government to find solutions to the HGV drivers shortage with more driving tests available also due to Covid, better working conditions, an increase in wages, and more incentives to attract young drivers,  (Daly, 2021). In September 2021, the government has taken the initiative to announce that it will make 5000 temporary visas before Christmas for non-UK drivers, and in addition, the department of education will invest £10-million to create new skills boot camps for training up to 3,000 new drivers in the UK, but the reason behind that was not because of just shortage drivers but because the shortage of fuel in UK petrol stations that trigger a public panic and forced the government to react quickly before escalation to worst, (UK Government, 2021). The actions taken by the government seem to be an improvement HGV industry, however, only time will tell if those actions will be successful in the meantime the government also is looking to increase the development and future introduction of fully autonomous HGVs as a contingency plan, but this remains in some years away from now, (Cebon and Bray, 2022).
[bookmark: _Hlk103969804]2.4 The UK and autonomous HGV technology development 
[bookmark: _Hlk102154221]According to the Department for Transport (DFT), in 2017 the UK government has invested £8.1 million in "Platooning Project" trials for autonomous HGV, the trials involve three HGV deployed in convoy with a leader or lead vehicle to control the speed of each convoy on UK motorways, (Roberts, 2021). This Platooning Project plans that the lead vehicle accelerates while the rest of the platoon follows with the use of technologies such as GPS, Wi-Fi, and elements of radar for the lead vehicle to brake to the following vehicles should brake too. Each vehicle will have its driver in case of emergency if complications arise. The Transport Research Laboratory (TRL), which is the lead partner of this project with significant previous experience in this field as offered to speak to UK weight freight operators to quantify the economic benefit of having a platooning fleet when the technology will be safe and works well on the roads, meantime the UK government is committed to those actions with a close investigation before it gets the green light, (Departement for Transport, 2017). Also in 2017, the UK government has decided to move toward connected and autonomous vehicles (CAVs) offered some investment to new start-up companies in this domain, and also invested £100 million in a company called Zenzic which is specialise in autonomous HGV and innovation and development of connected and self-driving vehicles, (Wolmart, 2020). The government's decision for investing in those companies was due to a forecast conducted by researchers from the Centre for connected autonomous vehicles (CCAVs) that estimated the global market in CAVs technologies could reach £35 billion by 2035 and CAVs alone could reach £907 billion in the same year, which the government expect a percentage from both markets to be around 3% to 4% respectively, (UK Government, 2021). It could be argued, but it appears that the UK government wants to develop a strategy for putting CAVs on the UK's roads within a future some development of appropriate standard regulations and policies for the introduction of CAVs. And, for doing so the government will have a piece of the market and could significantly boost the UK economy in the future, (Cripps, 2019).
[bookmark: _Hlk103969842]2.5 Autonomous Vehicles
The automobile industry has seen one of the largest advancements in automotive technology in the last decade, with an emphasis on driverless vehicles. The involvement of key automakers like Tesla and Google has accelerated advancements, while BMW, Mercedes, and Audi have lately entered the competition (Toapanta et al., 2021). Researchers have been testing autonomous vehicles (AVs) for more than 45 years, even though they have just lately begun making headlines. IEEE Spectrum published an article in July 1969 detailing the technological research and experiments carried out to construct the first self-driving automobile, (Yuen et al., 2020).
Lead engineers Robert E. Fenton and Karl W. Olson theorised in their featured paper that the future of autonomous vehicles will depend on "smart infrastructure" that guided autos on streets. Beacons and other sensors may be integrated into current traffic equipment, such as road cones, to satisfy the requirement for smart infrastructure (Adnan et al., 2018). This will enable self-driving vehicles to safely travel while also alerting people to potentially hazardous situations. If they are right, we are watching the evolution of self-driving cars toward vehicles that can read and respond to their immediate surroundings. There will be no future for smart vehicles until each vehicle has its onboard technology.
The current state of Technology Development: 
As self-driving cars become a reality, our use of technology will shift. An array of strategies will let cars learn about their surroundings in a dynamic driving environment, and the vehicle must be able to respond to precise changes in its environment (Menon et al., 2016). Technology and infrastructure are required for these cars to function successfully. Each vehicle must constantly gather and analyse a huge quantity of data. In order for self-driving cars to function in a variety of environments, a variety of technological advances, including long-range radar, LIDAR (laser scan), cameras, short/medium-range radar, and ultrasound, must be produced (Anderson et al., 2014).
There are a variety of ways in which these technologies may be implemented in a vehicle. As a result, manufacturers must take robots and people into consideration while developing this technology (Roy et al., 2012). For example, the car's software will use visual information from cameras to assess traffic lights and cross traffic warnings. For parking assistance, ultrasound will be utilised to gather information about the local surroundings (Bimbraw, 2015). Each of these technologies will gather information for the automobile in a different way, and the car will understand that information and respond appropriately depending on that interpretation and that circumstance.
How are Automated Vehicles classified?
Automated cars are becoming more common on our roadways as technology progresses, and they use a variety of technologies and applications. Vehicles may be fully automated using a variety of technologies. Different aspects and capacities of the vehicles are described in terms of driving automation at these various degrees of automation (Fridman et al., 2019). Drivers' powers and choices are represented by the five tiers of autonomous cars. These are the standards:
No Automation: Driver involvement is always required at this degree of automation. Most often seen on today's roads, this vehicle requires the driver to conduct all elements of driving. A "dumb car" is one that offers no aid to the driver (Sykora, 2015).
Driver Assistance: A vehicle's ability to do a certain driving duty, such as steering or accelerating or decelerating, by itself. Automation technology exists to support drivers with warnings and notifications. Many states in the United States regard a vehicle that does not have this degree of automation to be "non-automated."
Partial Automation: They use information from their surroundings to assist drivers in limited real-time situations like Driver Assistance Technology (Toapanta et al., 2021). However, these autos still need the driver's full attention to do all necessary actions. This level of automated vehicle technology is referred to be "automated" in certain US states. Conditional Automation: As a result of this degree of monitoring, the automobile can make judgments depending on the present driving circumstances (Van Brummelen et al., 2018). Although modest driving circumstances allow the car to act, the driver has the option to do so when it is suitable.
High Automation: When using a High Automated driving system, the car can perform all elements of a dynamic driving task without the driver's input.
Full Automation: This is the highest degree of vehicle automation since the automobile is equipped with technology that enables it to adapt to any road or environmental circumstance (Van Brummelen et al., 2018). A human driver is not necessary for cars with this degree of automation.
Understanding the link between Technology and Autonomous Vehicles:
Vehicles on public highways may have varying degrees of automation, however, an autonomous vehicle can help the driver with a variety of driving-related duties by collecting data from different sensors and technology. Each vehicle automation manufacturer focuses on a distinct area of the industry (Wang et al., 2020). Many of today's new cars have some amount of automation, although to varying degrees, and as technology and applications continue to progress, the level of automation will only rise (Koul and Eydgahi, 2019). Here are a few of the most common uses for vehicle automation that are either on the market or will be soon.
Automated Park Assist Technology:
Toyota was the first to develop this technology, which enables the vehicle to navigate itself when parallel parking (Menon et al., 2016). The driver is assisted by the system's autonomous steering and approach. In densely populated areas, parallel parking may be a challenge. Parking Assist technology makes it possible for drivers to maneuver their vehicles into spaces they would not otherwise be able to access (Wang et al., 2020). The accelerator and brake must be used by the driver in many automobiles equipped with Parking Assist technology. At all times, the driver maintains complete command of the vehicle. This technology has recently advanced, though, thanks to Ford, who introduced remote control parking assistance, (Evans, 2009).
Adaptive Cruise Control Technology:
Long-range radar and laser systems are used by cruise control systems with automated distance control (ADC) to assess the distance and speed of other automobiles in their vicinity (Yuen et al., 2020). With settings located on the dash or steering wheel, the driver may choose their preferred speed and distance between other vehicles. It could be argued but there is very little doubt that automobiles equipped with adaptive cruise control (ACC) have been able to keep a safe distance from other vehicles on the highway. In addition to monitoring road conditions, GPS devices integrated into automobiles assist drivers to anticipate where their vehicles will enter and depart highways (Roy et al., 2012). GPS navigation and long-range radar and laser systems enable vehicles to make autonomous judgments depending on the circumstances and the surrounding surroundings.
Automated Highway Driving Assistant:
When it comes to autonomous highway driving, Toyota's Automatic Highway Driving Assist must set the standard (AHDA). This state-of-the-art driving assistance technology monitors and adapts to changing traffic conditions (Roy et al., 2012). Keeping the automobile at a safe distance from oncoming traffic while simultaneously minimising the driver's load and tiredness are the primary goals of this technology.
Autonomous Highway Driving:
Several automobile manufacturers are now developing and testing new technologies that will enable them to take complete control of their surroundings. Sensors will guide these cars through specified road conditions, even though people may take over at any time. Many jurisdictions are still debating the legality and consequences of using this level of driver-assistance technology on public roads, which is referred to as level 3. 
It could be argued that this vehicle revolution will continue for many more decades to come, based on the improvements in automated driving technology during the previous 50 years. Those efforts to deploy autonomous driving cars could decrease accidents, and road traffic, lower carbon emission, and human tiredness. When it comes to the development of self-driving cars, it could be assured those automotive manufacturers will continue to use cutting-edge technology as the technology progresses due to global demand for it.  
2.6 Autonomous HGV
[bookmark: _Hlk103006419]Worldwide, the trucking sector is experiencing a scarcity of drivers. Consumerism has resulted in an ever-increasing need for the transportation of products. According to the American Trucking Associations (ATA), more than 80,000 truck drivers went missing in the United States alone in 2021, (Sjoberg, 2022). Chief Economist Bob Costello of ATA mentioned that various reasons, such as low pay and drivers' unwillingness to spend extended periods of time away from family and friends, contribute to the scarcity of drivers (Wang et al., 2021). Driver conditions may be improved by addressing a variety of issues, including raising wages, making legislative reforms, and changing procedures in the transportation business, according to Costello.
The self-driving truck technology businesses are aiming to alleviate the problem of a lack of drivers. In the United States (US), it was projected by ATA that shipping companies spent $791 billion in 2019 moving products by truck, (Wang et al., 2021). Aurora, a firm that develops self-driving truck technology, estimates that the automated ride-hailing industry in urban settings would be worth US$35 billion yearly, (Williams and Murray, 2020). There is little question that venture capitalists have been pouring money into self-driving truck technology firms, that want to provide Transport as a Service (TaaS) by providing a sensor suite that can be put in trucks, (Bejar and Morán, 2018). To be the first to introduce TaaS, all vehicle manufacturers work together with these firms. Hub-to-hub operations in highway scenarios are seen as a more favorable setting for self-driving cars than urban streets, which are seen as more challenging.
2.6.1 Automation aspect of HGV’s
In 2018, the self-driving truck technology firm Locomotion introduced the notion of an autonomous relay convoy (ARC) (Yang et al., 2019). First, Locomotion revisits the notion of truck platooning, which they name ARC, before moving on to the hub-to-hub operation of autonomous vehicles. Trucks may communicate directly V2V with each other utilizing sensors like radar, lidar, and camera at the initial stage of the process, (Bode, Lindemann, and Wagner, 2011). Afterward, the second truck in the platoon will be taken out of the driver's seat; as a result, it will be operating in SAE level 4 following its leader. Hub-to-hub functioning with no drivers is expected after these two processes. The ARC system developed by Locomotion has the potential to reduce greenhouse gas emissions by 22%, operational expenses by 19%, and fuel consumption by 21% (Sjoberg, 2022). Their environmental impact report includes these findings, which have been analysed by an independent research and analytics company. As of right now, Locomotion is the only business following the road through truck platooning before the operation of individual autonomous vehicles.
[image: Figure 1 - EasyMile’s autonomous shuttle.]Level 4 shuttle Authorisation: 




Figure 1 shows Easy Mile’s autonomous shuttle


An SAE level 4 car may be operated without a driver on a public road by Easy Mile for the first time in Europe (Sjoberg, 2022). Visitors visiting the Oncopole service in Toulouse, France, may make use of the driverless shuttle service (Figure 1). Pedestrians, bikers, vehicles, and buses will all share a 600-meter length of road. When using V2X, the shuttle is equipped with an extra set of ears and mouths that it may use to communicate with nearby traffic lights (Collingwood, 2018). In addition, an autonomous bus for public transportation in metropolitan areas has been created by the two. Up to 70 km/h has been tried on it and the bus receives traffic light information through a V2X connection for smoother driving and reduced energy use. 
[bookmark: _Hlk103970062][bookmark: _Hlk103970106][image: Figure 2 - Volvo’s autonomous and electrified hauler Tara.]2.6.2 Autonomous and Electric Hauler





Figure 2 shows Volvo’s autonomous and electric hauler


Robotic and electric haulers will be brought to constrained places by Volvo Autonomous Solutions and Holcim Switzerland, which have formed an alliance (Gwak et al., 2018). A wide range of construction materials is produced by Holcim, including cement, lime, and aggregates (Optics & Photonics News and January 2018). An autonomous and electric transporter dubbed TARA will be employed at one of Holcim's Swiss quarries (Figure 2). This will have a significant impact on the site's emissions. Holcim has made it a priority to lessen its influence on the environment. Since 2019, all of its locations have been powered entirely by renewable energy (Sjoberg, 2022). On average, construction activities produced 11% of total CO2 emissions in 2018. 2019 saw 72.2 kg of CO2 emissions per ton of concrete being produced, and the building sector relies heavily on the use of this material. The quarry is where the first steps toward minimizing emissions are taken (Collingwood, 2018). There will be a significant decrease in CO2 emissions if machines are powered by electricity and renewable energy. There is already a lot of automation taking place in restricted spaces. Because humans may be kept out of places where autonomous cars are working, the operational design domain can be more tightly regulated than public highways.
[image: Figure 3 - U.K. Car Platooning Trial.]2.6.3 Car Platooning Trial





Figure 3 shows the UK’s ESA car Platooning Trial


 Vehicle platooning is being funded by the European Space Agency and the automotive engineering firm Horiba MIRA, located in the U, as well as the global navigation satellite system expert GMV NSL (Figure 3). At some point in the first quarter of 2022, they will begin clinical testing (Sjoberg, 2022). The project's goal is to reduce future congestion on the UK's roads, as the number of electric vehicles (EVs) on the road grows rapidly (Argue, 2019). Even though the production of internal combustion engine cars will decline and finally end within a decade, they will still be there for many years to come. Cooperative placement and information sharing amongst the platoon's vehicles is the primary goal of the project (Jerome and Alain, 2013). The project's primary goal is to ensure that the platoon operation's data integrity is maintained.
Three key technologies, automation, connection, and electrification, have great potential for making the planet greener. A wide range of industries uses them to help them meet the lofty environmental targets established by businesses, sectors, and governments alike. Self-driving trucks for autonomous goods transport are getting the most attention since they are essential for the transportation of commodities to people, but automation in the mining and construction industries is also extremely feasible. Construction and mining account for 11% of total CO2 emissions, while transportation accounts for 23% (Argue, 2019). Because the environment can be controlled by a small number of stakeholders, the adoption of autonomy, connection, and electricity will proceed more quickly in restricted regions than in other circumstances.
To put it another way, the process of creating an EV charging infrastructure throughout a nation or continent takes longer since there are many more parties involved. There is a lot of interest and investment in self-driving technology truck firms at the present, compared to projects for automobiles, because of the financial potential of autonomously moving commodities. Platooning for both trucks and automobiles is once again addressed due to its benefits for boosting road safety and efficiency, but also because it is regarded as a steppingstone toward SAE level 4 vehicles.
[bookmark: _Hlk103970264]2.7 Conclusion
This chapter reviewed the appropriate research to its possibility for the current research. This chapter presents significant factors that soon the autonomous vehicle will impact the HGV industry. Also, some factors have highlighted that the UK government has a particular interest and investment in the development of autonomous technology.
This chapter has now concluded its first objective:
To conduct an extensive literature review that will analyse and evaluate the possibility of the impact of autonomous vehicles on the HGV industry in the UK.

[bookmark: _Hlk103970307]CHAPTER 3.  METHODOLOGY

[bookmark: _Hlk103970321]3.0 Introduction
The previous chapter demonstrated the existing literature. Second, the research demonstrated a potential impact on the HGV industry from autonomous HGV. Similarly, the previous chapter achieves an interest from the UK government in autonomous HGV and the impact on the HGV industry when the technology will be ready.
To deliver a furthermore understanding of what the impact of autonomous vehicles on the HGV industry could be, this chapter will focus on the second objective of this research:
To conduct primary research interview with questions, to understand if the autonomous vehicle will happen and what could possibly be the impact on the HGV industry in the UK.
To achieve this objective, the research method for this part of this research used "Research Onion" from theorists Saunders et al., (2009), to provide guidance to accomplish the objective. The purpose of the research onion is to describe what stage the researcher will undertake and pass to formulate an effective methodology, (Saunders et al, 2007). Therefore, the conduct of this research is an important factor to increase the knowledge and will be contributing to the understanding of the impact of autonomous vehicles on the HGV Industry.







[bookmark: _Hlk103970466]3.1 The Research Onion
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Description automatically generated]Fig.4: “The Research Onion”, Saunders et al.,


The research onion first was developed by Saunders et al (2007), it displays stages that will help the researcher to develop a suitable research strategy in order to accomplish the research methodology and it also can be used for almost any type of research methodology in a variety of different contexts, ( (Bryman, 2012). 
[bookmark: _Hlk103970504]3.1.1 Philosophy
The research philosophy adopted for this research used the paradigm of Interpretivism. The paradigm is a research philosophy framework that guides a consistent approach while conducting the research activities, (Collins and Hussey, 2014). The researcher used this philosophy due to interpretivism advocates that reality can be multi-layered, and complex and a single phenomenon can have multiple interpretations, also reality is seen as highly subjective because it's shaped by individual perception (Collins and Hussey, 2014). In the line with this research philosophy, the researcher adopted a qualitative and inductive approach for this study. Thus, the interpretivism approach and the analysis methods of qualitative and inductive research have helped the researcher for achieving the objectives of the research.
[bookmark: _Hlk103970540]3.1.2 Approach
In addition to applying the "Research Onion" for this research, an inductive approach will be used to conduct the research further. The researcher used qualitative interpretation with semi-structured interviews for data collection methods as this adapts to an interpretive approach, which enables the researcher for investigating to gain a perception of the subject of reality within the social phenomena (Dudovsky, 2016). This approach is for helping the researcher to explore and find new information to expand on previous research on the subject matter, also used to test the data (Mitchell, 2018).
[bookmark: _Hlk103970549]3.1.3 Strategy
According to Braun and Clarke (2008) to conduct an interview is the most appropriate method due to the research and results are not bounds by the limitation of the quantitative. In addition, the researcher has chosen the action research method and, will conduct face-to-face interviews with participants using Microsoft Teams to obtain a transcript in regard to the research subject. The invitation for the interview was sent with a link via Microsoft Teams and by accessing the link the participants were introduced to the researcher via computer and been asked for their consent to carry out a recorded interview. Also, the researcher provided contact information for opportunities to discuss the aspect of the research. This strategy will help the researcher to gain insight into some key areas such as autonomous vehicles, transportation, and employment, which can provide more new information to explore the subject in more depth.


[bookmark: _Hlk103970562]3.1.4 Choice
The researcher decided to use a semi-structured interview (SSI) process as part of the qualitative data collection for gathering qualitative information from some samples in a specific situation (Strauss, 1998). According to Thomas (2006), mentioned that inductive research is often said to employ inductive induction or thinking reasoning since it moves from observations about individual occurrences to broader theories and generalisation. The qualitative methods concentrate on collecting non-numerical data to gather systematic information or data, in order to understand concepts, opinions, or experiences on the aspect of the research (Hammarberg et al, 2016). This allows simpleness for analysing data with deeper insight into the research.
[bookmark: _Hlk103970571]3.1.5 Time Horizon
The time horizon from the "Research Onion" is a time framework within which the research is intended for completion (Saunders et al, 2019). As the researcher's interest is to study a new phenomenon within a short time of study for this research, the researcher selected the cross-sectional research, which allows further research within the area of autonomous vehicles and the HGV industry. Cross-sectional research represents data from a single point in time to benefit the research with time constraints (Wilson, 2012). Also, using cross-sectional can help the researcher with a short space of time for gathering a substantial amount of data.
[bookmark: _Hlk103970639]3.2 Techniques, Procedures, and Data Collection
As previously mentioned, the researcher will use the qualitative method research by conducting interviews with ten questions to obtain primary data collection needed from a sample of individuals. The interview is known as a common data collection that can help to gain insight from the participants on autonomous vehicles and the HGV industry in the UK about their perception, experiences, and understanding of a specific phenomenon that contributes to in-depth data collection (Frances et al, 2009)
[bookmark: _Hlk103970666]3.2.1 The Qualitative interviews		
A qualitative interview is a type of framework that the standards and practices be not only just recorded, but also challenged, achieved, and well as reinforced (Okley, 1998). The interviews were semi-structured, based on a semi-structured interview guide which contains a schematic presentation of the topic with questions that need to be explored by the interviewer (DiCicco-Bloom & Crabtree, 2006). In phenomenally research, the purpose of interviews is to gain insight into the research perspective based on lived experience from participants (Knorr et al, 2011). In this research, the interview design helps to assess the impact of autonomous vehicles in the HGV industry. In order to capture data more effectively, the recording of interviews is considered one of the most appropriate choices. However, sometimes it could be considered a matter of controversy between the participant and the researcher (Creswell, 2016). Also, it helps the interviewer to witness a different form of communication (verbal and non-verbal). This variation allows the interviewer to get an insight into the participant's experience and knowledge (Kitzinger, 1995). 
[bookmark: _Hlk103970680]3.2.2 Pilot Study
To increase the possibility of successful research, The researcher decided to run a pilot study of interviews with a pre-set list of questions asked. Furthermore, the interview pilot study refers to be a crucial element of a good study design with a range of important functions that could provide valuable insight for the researcher, however conducting a pilot study does not always guarantee success in the main study but is doe increase the likelihood (Van Teijlingen & Hundley, 2001). This allowed analysing of data collected from the one-to-one interview that the interviewer will record and obtain a transcript, the transcript then will be revised, analysed, and evaluate for understanding and fit with the research criteria. 



[bookmark: _Hlk103970730]3.2.3 Sampling
The research will outline the nature of purposive sampling. Purposive sampling is known for its long developmental history with many views that it is simple and straightforward because of its complexity, purposive sampling reasons are for better matching of some samples for the purpose of the research (Campbell et al, 2020). In terms of sampling strategy, is that the participant should be deliberately selected due to their experience, qualities, and knowledge that should be integrated into the overall logic of the research (Punch, 2004). The sample size required at least three participants for an in-depth interview, with experience in an autonomous vehicle or the HGV industry, or both, in order to be valid and reliable. Thus, specific kinds of participants are most likely to provide useful, appropriate information which is a way of selecting and identifying cases that will use research resources effectively  (Palinkas, 2015).
[bookmark: _Hlk103970740]3.3 Interview questions
The interview consisted of ten core questions and each participant was expected to have different answers which will have provided a better insight into theories, which were applied during the literature review. The questions are listed below:
1. What do you think about self-driving or autonomous vehicles?
2. Do you think that self-driving vehicles will happen?
3. Do you think self-driving HGV will happen?
4. If it does happen do you think that drivers are still needed?
5. If it does happen which vehicle do you think will be first 
6. Do you think it's better for the HGV industry?
7. If it happens do you think it will be safer?
8. What do you think about the job losses?
9. What do you think about cyber-security in terms of hacking the software from vehicles?
Those questions were aimed to develop an understanding of the overall views, opinions, and experiences of participants and judges, on the possible impact of autonomous vehicles and the HGV industry.
[bookmark: _Hlk103970782]3.4 Ethical considerations
Ethical consideration can be interpreted as the appropriateness of research when it comes to humanity, in other words, research should not the privacy of the intended participant at risk (Saunders et al, 2009). The research selected a qualitative method for the study that was conducted with an ethical procedure to keep the anonymity and confidentiality of the participants. The ethical procedure was conducted through the approval from the supervisor through the ethical form. All participants were over the age of eighteen and has the right to withdraw at any time. All the data collected were anonymously, and with the legislation, on data protection, all information was kept confidential.










[bookmark: _Hlk103970806]3.5 Limitation of the study
While this study has been conducted, one of the first limitations was the amount of time needed to collect primary data the research was conducted over a limited period and due to other assignments from different modules. Also, as the researcher was interested in autonomous vehicle views, the research was limited due to such technology is not officially available on the market at the time of the research. 
Another limitation that came across is the finding of participants for interviews due to the complexity and nature of the research, which resulted in only three interviews being conducted by six volunteers originally.
[bookmark: _Hlk103970817]3.6 Conclusion
To conclude, this chapter has successfully completed its second objective by establishing the research methodology. The qualitative method was described and analysed. The following chapter will allow the researcher to conduct research with the data gathered in this chapter, for analysing the data, and hopefully conclude the research.









[bookmark: _Hlk103970859]CHAPTER 4. ANALYSIS of FINDINGS
[bookmark: _Hlk103970875]4.1 Introduction
The previous research chapter identified the chosen methods and methodology, to interpret the research which was clarified. The chapter is toward the purpose of the dissertation which is analytic of the impact of autonomous vehicles on the HGV industry in the UK.
 This chapter purpose aims to analyse the findings collected from semi-structured interviews to accomplish his third objective:
To analyse and evaluate the data for an understanding of the participant's perception of what could be the impact of an autonomous vehicle on the HGV industry in the UK?

In total three participants attended four individual semi-structured interviews, one participant had experience in the HGV industry and two participants had experience in autonomous vehicles software and engineering.
[bookmark: _Hlk103970925]4.1.1 Participants in this Research 
	Participant Code:
	Age Group:
	Industry / Sector:
	Role In The Organisation:
	Business Classification:

	P1
	40-50
	Autonomous vehicle software/engineering
	Engineer
	Micro

	P2
	40-50
	HGV industry/driver
	Manager of logistics and driver
	Micro

	P3
	30-40
	Autonomous vehicle software/engineering
	IT engineer
	Micro



The table above is showing the age group, industry/sector, and their role in their organisation for the conducted. These data will help to gain an insight into the emerging themes. 
[bookmark: _Hlk103970963]4.1.2 Data Analysis Method
The conducted interview from each participant is illustrated with transcripts in the Appendix at the end of this document. Those transcripts include questions and answers in which participants were related to the industry/sector for HGV and autonomous vehicles. Those questions were also written for the Emerging Themes which were broken into four categories:
· Technology Development
· Safety 
· Employment
· Security challenges 
Each Emerging theme relates to each other and below it will describe their purpose and will analyse and explain each answer received from each participant.
The Technology Development category is where participants talk about technology advancement. This may indicate that technological advancement in autonomous vehicles could happen in the HGV industry in the nearest future.
-The first question below regarding the Technological Development theme:
What do you think about self-driving or autonomous vehicles?
“Doing what I do now, I think Well, in in the time that I've been, the advancements have been insane. Yeah, I think so. There is no reason why it wouldn't” (Participant A)
"Also, a company like Uber and Lyft are already testing a software that will be ready in anytime soon" (participant A)
“In going to happened but in very limited capacity meaning for trial at first maybe also it depends on the UK government will” (Participant B)
“Yes, I do” (Participant C)
The respondents for the interview all acknowledge that self-driving vehicles are indeed part of the future and that it is not a question of whether they are going to happen, but rather the time it might take to have fully automated vehicles plying the road in the country. The first respondent to the interview was well informed on autonomous vehicles since it was within his field. The response provided was that the age of autonomous vehicles is already with us. Within no time, we will be witnessed more advanced models of autonomous vehicles operating on our roads. The respondent also acknowledged that the self-driving software is indeed a thing, and companies like Lyft and Uber were already embracing the type of software where taxi vehicles can make use of software that identifies the drivers and the passengers on board. The car detects movements made by the driver and automatically paves the way. On the other hand, some of the respondents who did believe that software driving is bound to happen in the future were not truly convinced over the fact that the technology is already here with us and that, indeed, there are car companies that are already making use of automated driving features. The second respondent was very categorical because although the knowledge of autonomous vehicles may be minimal in their case, they were convinced that autonomous vehicles might take a long while before they are actualized in the UK. The third respondent was quite frank and believed that it will happen. The general insight from the three respondents regarding the question of autonomous vehicles is that it is already happening though there is still a long journey before it is fully incorporated into the UK transport sector.
-The second question regarding the same theme above:
Do you think self-driving HGV will happen?
"I have seen a showcase in China and autonomous semi-truck has already been developed and it is happening already" (Participant A)
“However, a driver is still needed to monitor at this point for security measure until the technology is ready and approved” (Participant A)
“I think it will happen but with a person first not by itself” (Participant B)
"Also, I have seen lot of news some about tesla, that they will have the first car to be autonomous pretty soon" (Participant B)
“Yes, it will but it will take longer than cars” (Participant C)

The response regarding HGV vehicles was also positive based on the two informative interviews sage for the third respondent, who admitted to having limited information on the whole topic of HGV vehicles. The first positive response pointed to the fact that autonomous HGV vehicles may not be the first case of self-driving vehicles mainly because of the number of transformations that would need to be affected before ascertaining the fact that, indeed, the vehicles could operate under full automation with no need for a driver. Being a testing engineer, the respondent had much insight into how it would be executed and reiterated the fact that even though SGVs might be introduced under full automation, there might still be the need for a driver who will take the role of a supervisor to ensure that the system is fully operational and that indeed everything is in check. The first respondent believed that it might be possible to have autonomous vehicles that would operate entirely without the presence of a driver with the right framework. However, the main point that comes up from the interview is that it may be difficult to operate fully without a driver because of certain incidents that could occur on the road. The first respondent noted, for instance, that in the event of an accident on the road, it may be hard to execute commands on other automated vehicles. The other areas, such as diversions, may require the respondent to acknowledge that lane sensing is already in place, and it may make it possible to have vehicles that can drive themselves, provided that the lane is also clear. Both respondents believed that one of the benefits of automated vehicles would be reduced incidences of traffic as monitoring would be easier, and control over the traffic law would be exercised easily. 
The interview also revealed the belief that HGV is bound to happen over time. The second respondent claimed that Tesla is designated to be the leading player when self-driving vehicles take over. Whether it is going to be cars or HGVs first received a unanimous reaction. The second respondent believed that cars are bound to benefit more from automation than HGVs; hence if self-driving cars were to be actualized, taxis and other cars should be at the frontline when it comes to adoption. The first respondent agreed that, indeed, when it comes to adopting self-driving vehicles, it would make more sense if cars went first and then HGVs later. The rationale behind his argument is that in the case of heavy loads, there is much risk if anything goes wrong as opposed to cars; hence since the initial phase will be more of a trial, then it would make more sense to have cars first switch to self-driving vehicles then HGVs later. It is important that both respondents did not rule out self-driving for HGVs in the long run.
The safety category is where the participants show concern about safety. The concerns are about whether autonomous vehicles can be safe or not. 
The first question regarding the Safety theme was:
If it happens, do you think it will be safer?

“Regarding, the safety it still needs to be monitored very closely but it's just a matter of time and technology, especially with trucks" (Participant A)
“I believe that when the technology will be ready it will be safe better than now but not for many years” (Participant B)
“Yes, it will but with time” (participant C)

The question of safety for autonomous vehicles was well articulated in the interview. The responses point towards some assurance that with the technological advancement in place, it may become easy. The first respondent felt that safety was indeed a concern that autonomous vehicles will have to deal with, especially when It comes to heavy trucks on the road. Still, simulations and remote control of the vehicles may be able to solve it. The second respondent also shared the same sentiments regarding the safety of self-driving vehicles. Both respondents were convinced that technology would be able to ensure safety with time.



The second question was regarding about Employment theme:
-What do you think about job losses?

"About jobs, I don't think it will be many losses, because we don't have enough drivers already, I think it will be the solution" (Participant A)
“I don’t think will be any job losses as I mentioned before, I believe we will still need a driver to monitor” (Participant B)
“I don’t think will be any job losses at all” (Participant C)

 The third respondent believes that it will be safe, but it's just a matter of time The response from the interviews regarding job losses shows that there is bound to be very little in terms of Job losses when self-driving vehicles come into the picture. The first respondent did not think there is going to be many job losses, especially since there is already a shortage of truck drivers, which means that self-driving vehicles will be coming in to fill the gaps. The second respondent felt that there would not be many Job losses because autonomous vehicles will still require a driver's intervention in certain scenarios and, if not an actual driver, the specialist will be taking on a role like that of a driver. And the third participant simply thinks that it will not happen.






This question is regarding the last theme which is security reliability:
What do you think about cyber-security in terms of hacking the software from vehicles?
“Oh yes, it will happen and never stop but again the cyber-security companies will create a mechanism in place to stop it from happening” (Participant A)
"It will happen definitely; they are people out there that they will always find some ways to commit a crime and of course, we will find a way to deal with as always "(Participant B)
“Oh yes, it will happen” (Participant C)
Cyber security also came up as a concern that autonomous vehicles will deal with once they become fully operational. The first respondent believes that hacking of the software may happen though there will be a mechanism to deal with it. The second respondent who has experience in the field of HGV agreed that, indeed, there could be cyber threats associated with automated vehicles, yet the approach to deal with such threats will be similar to dealing with crime and crime will always happen. The third respondent was confident that it will happen.









5. DISCUSSION
The introduction of autonomous vehicles is becoming a reality. Several autonomous manufacturers are currently working on new models, both cars and HGVs (Sykora, 2015). The path to self-driving vehicles will soon be complete, with fully autonomous vehicles introduced into the roadways. Whether cars or HGVs will be among the first to embrace full automation is already out of the question because it stands, some the taxi firms are already embracing self-driving vehicles that perform the services automatically with some part of the services automated. 
One of the impacts autonomous vehicles will bring to the HGV industry would be the loss of jobs for drivers. However, there is a debate regarding how such an impact would be felt. This is because while autonomous vehicles may not have a driver in them, there would be qualified personnel who would be controlling the operations remotely (Argue, 2019). They can be equated to the traditional version of a driver. Therefore, the job loss would be felt by the traditional drivers. Yet, there would be the creation of job opportunities for experts who deal with the testing and control of autonomous vehicles (Yang et al., 2019). 
Currently, the industry is struggling with a scarcity of drivers, with the existing ones being old people who are slowly approaching retirement age. The upcoming generation has fewer people venturing into the truck and taxi driving, but all is not lost since, with autonomous vehicles, there would be room for young people to undergo training and gain expertise in the control of driverless vehicles rather than pursuing the traditional driving jobs. This will set them up for future employment when autonomous vehicles take over the industry. It is also evident that the HGV industry will face challenges regarding safety, especially since autonomous vehicle systems may be vulnerable to hacking and other forms of cyber breaches (Zhao et al., 2018). This will be a technological problem that will require experts to devise coping mechanisms and ensure that everything is kept in check.

[bookmark: _Hlk103971088]6. CONCLUSION
Autonomous vehicles are well on the way, and they may become the new normal sooner rather than later. Autonomous vehicle manufacturers are already working on new models and testing the prototypes to ensure that fully functional automated vehicles are deployed effectively. Currently, there are taxi firms and other companies that have already embraced automation in their vehicles, though not fully. The expectation is that in due time, the roadways in the UK will be well prepared and the high codes adjusted to ensure that entry of autonomous vehicles does not bring about inconveniences. One impact that autonomous vehicles would have on the SVG industry is the loss of jobs for traditional drivers through driverless vehicles, while at the same time, new job opportunities will come up for technology experts who would be tasked with remote control of the operations of these vehicles. The industry will also be faced with concerns over the safety of these vehicles, especially since they can be vulnerable to cyberattacks and other threats that may bring about inconveniences. Either way, autonomous vehicles are the future, and technological advancement will be the main tool to make them work.  
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APPENDIX
Copy of questionnaire
1. What do you think about self-driving or autonomous vehicles?
2. Do you think that self-driving vehicle will happen?
3. Do you think self- driving HGV will happen?
4. If it does happen do you think that drivers are still needed?
5. If it does happen which vehicle do you think will be first 
6.Do you think it’s better for the HGV industry?
7. If it happens do you think it will be safer?
8. What do you think about the job’s losses?
9. What do you think about cyber-security in term of hacking the software from vehicles?
TRANSCRIPT
Interview 1

NOTE duration:"00:30:30"

NOTE recognizability:0.801

NOTE language:en-us

NOTE Confidence: 0.409343513333333

97276662-f7a7-41df-bdc0-61cff8970972
00:00:02.670 --> 00:00:06.882
At UW TSD. Yeah, uhm,

NOTE Confidence: 0.409343513333333

2e34cecf-200d-480a-9dba-23e71f81d57a
00:00:06.882 --> 00:00:09.444
and then I went off to work

NOTE Confidence: 0.409343513333333

8d0bed96-63f2-4cc9-af57-7054c3eda503
00:00:09.444 --> 00:00:11.729
for a powertrain company.

NOTE Confidence: 0.409343513333333

ea3ebe21-cc59-4de7-9231-bfb48b01e7f3
00:00:11.730 --> 00:00:14.845
Did a test as a test engineer.

NOTE Confidence: 0.409343513333333

a01c08e7-ef5f-419b-b654-2de30e9ccd97
00:00:14.850 --> 00:00:20.478
Worked on hybrid systems for Formula One.

NOTE Confidence: 0.409343513333333

51cd867c-6e9a-474a-97e6-0960c5d454e5
00:00:20.480 --> 00:00:22.100
A good time for one.

NOTE Confidence: 0.409343513333333

7b6bbdc3-9f46-4ee3-81e5-2c0ff0597b34
00:00:22.100 --> 00:00:23.936
Yeah, uhm doing sort of carries

NOTE Confidence: 0.409343513333333

82bc709d-26e5-4dbb-89c5-7f7793a8c408
00:00:23.936 --> 00:00:25.790
motors for some of the teams

NOTE Confidence: 0.409343513333333

818ed05d-5900-4d62-86a5-7be7e6760139
00:00:25.790 --> 00:00:27.488
that stay in the sport now.

NOTE Confidence: 0.767283195

d944aa89-9f07-4d8f-a2a9-8c3867fec7c0
00:00:29.840 --> 00:00:33.116
Then I went to Aston Martin.

NOTE Confidence: 0.767283195

e3e9942d-8d29-4853-a33a-544b4b6463be
00:00:33.120 --> 00:00:34.960
Yeah, I'm I worked there for a while,

NOTE Confidence: 0.767283195

7d0e97a8-29a9-45c9-ac52-77a82a1af236
00:00:34.960 --> 00:00:37.520
doing optimizing some of their

NOTE Confidence: 0.767283195

ca5fdf69-7235-40b9-b806-2725d23da5b0
00:00:37.520 --> 00:00:40.080
processes and things like that.

NOTE Confidence: 0.767283195

922540fb-724f-4499-8ada-9be767df2110
00:00:40.080 --> 00:00:42.288
In a partnership with UW Tesd,

NOTE Confidence: 0.767283195

1613bae0-78db-4ec9-9624-d0b3b7fa2a1d
00:00:42.290 --> 00:00:45.685
I also did a Masters alongside that.

NOTE Confidence: 0.767283195

dd9a78f9-204a-4604-b872-5aca0e429fb7
Interview 2

00:00:45.690 --> 00:00:48.280
And then currently I work at the

NOTE Confidence: 0.767283195

57b44231-2c62-4886-941a-38520f7f1fb9
00:00:48.280 --> 00:00:49.803
Intellectual Property Office and,

NOTE Confidence: 0.767283195

f2f34cbf-e030-42b4-8472-f4e8abc03200
00:00:49.803 --> 00:00:53.107
uh, my area that I work on mostly

NOTE Confidence: 0.767283195

5a9215e7-6655-4c3f-9ab9-a5b02a6d72c2
00:00:53.107 --> 00:00:56.350
deals with autonomous vehicles and.

NOTE Confidence: 0.767283195

4ccd6cb3-e5e8-40f4-852a-508cae1c58b1
00:00:56.350 --> 00:00:58.902
And yeah, just in car sort of driver

NOTE Confidence: 0.767283195

cf6a0d01-6a03-4c62-a579-5c7de2e1ac4f
00:00:58.902 --> 00:01:01.049
assist systems and that kind of stuff,

NOTE Confidence: 0.767283195

d7034073-1177-464b-b0c0-db9267b55160
00:01:01.050 --> 00:01:02.271
so that's good.

NOTE Confidence: 0.767283195

1d99903f-6d21-4d9e-84b0-223a40dd24aa
00:01:02.271 --> 00:01:04.306
So you you it's good.

NOTE Confidence: 0.767283195

d020d307-af14-40ae-b609-90fbce7f43a2
00:01:04.310 --> 00:01:07.114
So it means you quite often you

NOTE Confidence: 0.767283195

d205d51b-9e2b-423f-89f3-144a36b8c55f
00:01:07.114 --> 00:01:09.424
quite unexpected unexpected this era,

NOTE Confidence: 0.767283195

d0274b23-2171-4342-80fd-3cd54cadf0f5
00:01:09.430 --> 00:01:09.940
which is good.

NOTE Confidence: 0.61338039

7ff53e29-93d9-4351-bf44-4e6244afd0e2
Interview 3

00:01:12.460 --> 00:01:15.022
That's good. You you must like

NOTE Confidence: 0.61338039
00:01:41.440 --> 00:01:45.452
You think I know, you know but and uh,

NOTE Confidence: 0.61338039

5f79d5ba-90f6-42b2-8ea5-d9fd654a3f4b
00:01:45.452 --> 00:01:47.314
yeah, and it's nice to meet you.

NOTE Confidence: 0.61338039

906f79e8-99aa-401d-b7ce-1ae29e1ddc3e
00:01:47.320 --> 00:01:47.887
OK, so Barry,

NOTE Confidence: 0.61338039

30af957b-88f3-49da-8b4e-53433bdd24f3
00:01:47.887 --> 00:01:49.210
he's just gonna ask you just a

NOTE Confidence: 0.61338039

42f3c10e-e952-4196-9f00-961a68be2222
00:01:49.260 --> 00:01:50.583
few questions and I won't I won't

NOTE Confidence: 0.61338039

873b1305-42f8-4325-b1e7-cccb92ff38db
00:01:50.583 --> 00:01:52.077
be I won't stand on your way

NOTE Confidence: 0.61338039

1124c513-3dea-4089-829d-3780835c1003
00:01:52.077 --> 00:01:53.391
because I'm pretty sure you busy.

NOTE Confidence: 0.607355529166667

1ab5044c-2013-4408-8bb0-e5b4de196c98
00:01:56.030 --> 00:01:58.070
OK, so alright, uh,

NOTE Confidence: 0.607355529166667

871ff335-33e4-47a5-862e-bb6327571d95
00:01:58.070 --> 00:02:01.466
what question so So what do you think?

NOTE Confidence: 0.607355529166667

e066210b-805a-4238-959b-35abe746be38
00:02:01.470 --> 00:02:02.980
What do you think about

NOTE Confidence: 0.607355529166667

db60ac87-502d-455a-8b6b-f71f790ac613
00:02:02.980 --> 00:02:05.970
self-driving software?
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	Use of focus groups?
	☐
	☒

	4
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If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 
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	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?
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	11
	Who will the participants be?

	


(this box should expand as you type)

	12
	How will you identify the participants?
	


(this box should expand as you type)




	
	Information for participants:
	
YES
	NO
	
N/A

	13
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	14
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	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☐

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
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	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☐
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☐
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 

	
	


(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☐
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☐
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☐
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☐
	☐

	28
	If YES to any question, please provide full details 

	
	


(this box should expand as you type)



SECTION H: Anticipated Risks

	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	1
	Full risk assessment completed and appended? 
	Yes 
	☐

	
	
	No
	☒

	2
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	
	Risk to participants:


(this box should expand as you type)
	How you will mitigate the risk to participants:



(this box should expand as you type)

	3
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	4
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:



(this box should expand as you type)
	How you will mitigate the risk to the investigator:



(this box should expand as you type)

	5
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:



(this box should expand as you type)
	How you will mitigate the risk to the University:



(this box should expand as you type)

	6
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:



(this box should expand as you type)
	How you will mitigate the risk to environment:



(this box should expand as you type)



	
	Disclosure and Barring Service

	
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	7
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐

	8
	If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.
	



SECTION I: Feedback, Consent and Confidentiality

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	


(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	


(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	


(this box should expand as you type)



SECTION J: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☐
	☐

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	


(this box should expand as you type)

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	☐
	☐

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	


(this box should expand as you type)



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☐
	☒

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	10
	“Cloud” storage or websites?
	☐
	☒

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	

(this box should expand as you type)



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☒
	☐

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	Use of data management system?
	☐
	☒

	20
	Data archiving?
	☐
	☒

	21
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):

	
	


(this box should expand as you type)

	22
	List all who will have access to the data generated by the research activity:

	
	


(this box should expand as you type)

	23
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	


(this box should expand as you type)

	24
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	


(this box should expand as you type)

	25
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	


(this box should expand as you type)

	26
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	27
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒





SECTION K: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	AISSA LAAMECHE

	Date:30/11/2021




For STUDENT Submissions:
	2
	Director of Studies/Supervisor:
	DR GARETH HUGHES 
	Date:

	3
	Signature:
	

	



For STAFF Submissions:
	4
	Academic Director/ Assistant Dean:
	
	Date:

	5
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.

	STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.



This form is available electronically from the Academic Office web pages: https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/
Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Research Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or Masters programmes should be submitted via the Institute procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Institutes.  Institutes will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Institute will refer these to the University Research Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   

Notes for guidance in completion of this form

Section A:  About You
Please complete all relevant sections

Section B:  Approval for research activity
Research proposals must be approved in principle before applying for Ethical Approval.  The proposal approval only becomes final when the ethical approval is received.  

The process for proposal approval varies according the individual and programme of study:
· Research students, by application on form PG1 to the Research Degrees Committee
· Taught students by review of research proposal within Institutes (Institutes provide specific details of these processes)
· Staff, by agreement by the Academic Director/Assistant Dean

Section C:  External Ethical Guidance materials
Many discipline areas are required to operate with the discipline specific codes of research ethics (for example health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have consulted with these.

Section D:  External Collaborative Research Activity
Provide details of the external collaborative partners, where appropriate you might want to submit a copy of the external collaboration agreement with the Ethical Approval Form.  If the partner requires the research to be subject to its own internal Ethical approval process then please provide details of that process and a copy of any final (or interim) approvals received from the organisation.

Section E:  Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research proposal, and also may not be experts in the specific area of your research.  The information provided should therefore be jargon free and clearly stated.

Indicative Title:  please use the same title as used on the research proposal.

Purpose:  the Ethical approval process will want to ensure that the methods you propose are adequate and appropriate to address the research aims and objectives.  Excessive additional data collection can be seen as unethical.

Proposed Methods:  the Ethical approval process seeks to ensure that you understand the methods that are intended, and that the implementation of those methods will be appropriate and without unnecessary impact on respondents.  This section must explain how the methods described will lead to the collection of necessary and sufficient data, but not excessive data.  Please be specific.

Location:  this needs to mention geographical location and also local situation (for example, within Local Authority Offices in Cardiff, using a private room but close to other individuals).  If you are collecting data within an organisational setting then you need to explain the permissions that you have obtained to do this.

Research Activity outside of the UK:  please complete this section in detail, and note any guidance you have received.  Also describe your own familiarity (or not) with the location that you will be utilising.

Section F:  Scope of Research Activity
Please tick ALL of the research activities that might be undertaken.   If any additional types of activity are intended then please add an extra box and describe these.

If you have answered no to all questions in F then sections G and I do not need to be completed.  .  Signatures are still required in section K.

Section G:  Intended Participants
Please tick all categories that might apply.

Numbers & Source:  if you are using a series of different methods or research activities please list numbers for each stage/phase.  Be clear about how you will find respondents.   Will you use intermediaries, and if so how?  How will you ensure compliance with your sampling strategy?

Information for participants:  all participants should be appropriately informed about the research, what is expected of them and what will happen to the information that they provide.  The Ethical review process does not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in the case of research students, the supervisor/module tutor in relation to students on taught programmes and the Academic Director/Assistant Dean in relation to staff research.

Section H:  Anticipate Risks
All research carries some level of risk.  The answers you provide to questions in this section will be reviewed to ensure that you have an appropriate understanding of the type of risks involved and how you can mitigate against these risks. If you have completed a full risk assessment, as required for example for laboratory work, field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.  In that case, please tick the box indicating this has been provided.  You will not then be required to complete Section H.

Risk to participants   Think very carefully about how your actions/questions/discussions might affect the people you are involving as participants.  You might identify the risk as small but it would still be a risk.  Many types of question have the potential to make respondents less content with their life / job; you need to recognise and try to ameliorate any such effects
If these are business owners, time with you may reduce profit.  
In some locations physical risk is very real to both participants and yourself, please consider this.

Risk to you, the researcher   Think about where you will meet people, if there are any dangers involved in the location.  If you are meeting people as individuals think about using a public place.  In general do not visit people in their own homes or remote locations.  If you are talking to individuals about certain issues think about how their responses might affect you emotionally.  What about the risk of collecting insufficient data?

Risk to the University   When undertaking your research, you are acting as a member of the University (student or staff).  Professionalism is important, so it is important to be well organised and well prepared. Punctuality, clarity etc. are all part of this.  What will you do to ensure this?  You must ensure you do not harm the good name of the University in any way and do nothing to undermine the reputation of the research it conducts and sponsors.  Upholding high standards of conduct and integrity are vital in this regard. You must also conduct the research in such a way to minimise the potential for claims of negligence made against the University, its researchers and any collaborating individual or organisation. In this respect you should always comply with ethical, legal and professional frameworks, obligations and standards as required by statutory and regulatory authorities, as well as the university’s Research Integrity and Ethics Code of Practice.  Research misconduct in this respect can take many forms, including:
· fabrication: making up results or other outputs (eg, artefacts) and presenting them as if they were real
· falsification: manipulating research processes or changing or omitting data without good cause
· plagiarism: using other people’s material without giving proper credit
· failure to meet ethical, legal and professional obligations: for example failure to declare competing interests; misrepresentation of involvement or authorship; misrepresentation of interests; breach of confidentiality; lack of informed consent; misuse of personal data; and abuse of research subjects or material
· improper dealing with allegations of misconduct: failing to address possible infringements such as attempts to cover up misconduct and reprisals against whistle-blowers

Adverse Outcomes.  Think carefully about the possibilities, and cover here

Section I:  Feedback, Consent and Confidentiality

Feedback to participants:  outline your approach.   Will interview transcripts be shared with respondents to check accuracy?  Will summaries of questionnaire analysis be made available to respondents in some way?   Will an overview report be provided?  How and when?

Informed consent:   Draft letter / e-mail / or heading (or footer) section of questionnaire must be approved by DoS/supervisor (if research student), supervisor/module tutor if taught student, or Academic Director / Assistant Dean if a member of staff.
Confidentiality/Anonymity.  Explain clearly how you will ensure confidentiality and anonymity.

Section J:  Data Protection and Storage
Before completing this section, it is necessary to read the University’s Research Data Management information.   The questions that follow are designed to ensure compliance with the Data Protection Act as well as established research protocols.

Many research activities will involve electronic transfer of data and use of data management systems in the summarisation and analysis of data.  You will need to explain these in relation to compliance with the Data Protection Act.

Think carefully about who access to your data will have, this will include supervisors and examiners. Also that a thesis will be made available via the University library and the British Library system.  If you are seeking an access bar for a period of time after completion, then mention it here.  If you will provide a copy of your findings, or intend to give a presentation, to a facilitating/ supporting/accessing organisation then explain that in this section.  But also think about the general principle of data sharing, as explained in the Research Data Management information.

In terms of storage of data please ensure security, and also mitigate against loss of data.
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