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[bookmark: _Toc68599721]Abstract

The UK government has made it clear that it wants driving an electric vehicle to be convenient for people all over the country, and that local authorities have a key role to play. Wales is significantly behind the rest of the UK when it comes to providing charging points and there has been a drastic increase in the use of electric vehicles, and this trend is likely to continue in an upward trajectory, it’s important for registered social landlords to plan for charging facilities for electric vehicles. The aim of this research was to determine viable options for electrical vehicle charging for social housing tenants in the Neath Port Talbot and Swansea boroughs.
The Researcher employed a mixed method approach in the form of a literature review and collecting both qualitative and quantitative data through tenants of social housing and industry professionals. This data was then analysed and conclusions drawn.
The main findings of this research were that the most suitable charging solution would be slow chargers at the tenant’s home, RSL’s in general have not considered how this will be achieved in their existing stock. The researcher has made recommendations to install “passive provision” during planned maintenance works where off road parking is available. Communal car parks and sheltered housing complexes should be utilised for properties where designated off road parking is unavailable within the next 3-7 years. Not having suitable convenient charging is a barrier to EV uptake so RSL’s should considering acting to ensure charging is easily accessible.







Contents
Acknowledgements	iii
Abstract	iv
List of Figures	viii
List of Tables	ix
List of Abbreviations	ix
1. Introduction	1
1.1	Introduction	1
1.2 Aims and Objectives	2
1.2.1 Aim	2
1.2.2 Objectives	2
1.3 Summary	2
2. Literature Review	3
2.1 Introduction	3
2.2 Increase in Electrical Vehicles	5
2.2.3 Company cars	6
2.3 Types of charge points	6
2.3.1 Demand on the grid	8
2.3.2 Home charge points	9
2.4 Existing Restrictions for flats/ no off road parking	10
2.5 Social housing	13
2.5.1 Fleet Vehicles	14
2.6 No action	14
2.7 Future Proofing for tenants needs	15
2.7.1 Resilience of stock	16
2.8 Demographic of early adopters	16
2.9 Conclusion	17
3. Research Methodology	19
3.1 Introduction	19
3.2 Research Design	19
3.3 Primary and secondary data	20
3.3.1 Literature review	20
3.3.2 Qualitative data	20
3.3.3 Quantitative Data	21
3.3.4 Pilot study	23
3.4 Data analysis	23
3.4.1 Reliable, Valid and Consistent data	24
3.5 Ethical Considerations	24
3.6 Limitations	25
3.7 Summary	25
4. Results	27
4.1 Questionnaires	27
4.1.1 Tenant questionnaire results	27
4.1.2 Overview of questionnaires	32
4.2 Semi-structured Interviews with RSL managers	32
4.2.1 RSL Manager Interview Results	32
4.2.2 Overview of interviews	37
5. Discussion	39
5.1 Introduction	39
5.2 Increase in Electrical Vehicles	39
5.3 Types of charge points	40
5.3.1 Infrastructure and Grid capabilities	41
5.4 Future proofing	42
5.4.1 No Action	43
5.4.2 Barriers to EV uptake	43
5.4.3 No off-road parking	46
5.5 Demographic of early adopters	47
5.6 Conclusion	49
6. Conclusion and Recommendations	51
6.1 Introduction	51
6.2 A need for electrical vehicle charging points, along with types and locations	51
6.3 Timescales that charge points will be needed for social housing tenants in South West Wales and potential implications if housing providers do not act	52
6.4 Options which could accommodate tenants with both off road parking and those with no dedicated off-street parking and fleet vehicles	52
6.5 Differences in tenant’s needs and housing associations plans	53
6.6 Summary	53
6.7 Critique	54
6.8 Future Research	54
List of References	55
Appendices	1
Appendix A: Tenant Questionnaire Blank	2
Appendix B:   Semi Structured Interview Pilot Blank	3
Appendix C1: Interview Pilot 1	4
Appendix C2: Interview Pilot 2	5
Appendix D: Semi Structured Interview Blank	6
Appendix E: Review of tenant questionnaires	7
Appendix F: Results from Tenant Questionnaires	8
Appendix G1: Interview Respondent 1	9
Appendix G2: Interview Respondent 2	10
Appendix G3: Interview Respondent 3	11
Appendix G4: Interview Respondent 4	12
Appendix G5: Interview Respondent 5	13
Appendix G6: Interview Respondent 6	14
Appendix G7: Interview Respondent 7	15
Appendix G8: Interview Respondent 8	16













[bookmark: _Toc68599722]List of Figures 

Figure 1- Number of charge points per region (House of Commons, 2019)	10
Figure 2- Increase in electric vehicles in the UK. (Society of Motor Manufacturers, 2019)	11
Figure 3- Electricity Demand and Charging Demand. (Rietmann, Hügler, Lieven, 2020).	14
Figure 4- Charging Behaviour Groups. Hardman, S. et al (2018)	15
Figure 5- Length of Social Housing Tenancies (Ministry of Housing, Communities and Local Government, 2018)	17
Figure 6- Age of EV owners in Germany Plötz, Patrick & Schneider, Uta & Globisch, Joachim & Dütschke, Elisabeth. (2014).	20
Figure 7– Age Category of tenant respondents	27
Figure 8– Gender of tenant respondents	28
Figure 9– Gender of tenant respondents	28
Figure 10- When are you considering upgrading your car?	29
Figure 11- When buying your next vehicle how likely is it going to be an electric vehicle?	29
Figure 12- How likely would it be that you'd need to be able to charge it overnight?	30
Figure 13- If you did not have access to charge the vehicle overnight how likely is it to put you off purchasing an electric vehicle?	30
Figure 14- Would you need to gain permission from your landlord to install your own electrical vehicle charging point?	31
Figure 15- Of those who answered likely or very likely to their next car purchase being electric/ when are you considering upgrading your car	37
Figure 16- Of those who answered likely or very likely to their next car purchase being electric /need to charge overnight	38
Figure 17- Of those who answered likely or very likely to their next car purchase being electric / would no overnight charging access put you off	39
Figure 18- Of those who answered likely or very likely to their next car purchase being electric / would you need to gain permission for electrical works	40
Figure 19- Of those who answered likely or very likely to their next car purchase being electric / do you have off-road parking	41
Figure 20- How likely is it going to be an electric vehicle? By age	42
Figure 21- How likely is it to be an electric vehicle? By gender	43
[bookmark: _Toc68599723]List of Tables

Table 1- Results from question 7 of interviews	32

[bookmark: _Toc68599724]List of Abbreviations

EV	Electrical Vehicle 
RSL	Registered Social Landlord







ix

[bookmark: _Toc68599725]1. Introduction

1.1 [bookmark: _Toc68599726]Introduction

Ambitious targets have been set by the United Nations and the UK Government alike to achieve a reduction in greenhouse gasses. The UK Government has made it clear that it wants driving an electric vehicle to be convenient for people all over the country, and that local authorities have a key role to play. The Government hasn’t offered any practical solutions on how and where to install these, especially around large scale retrofit to social housing properties. 
The aim of this research will be achieved by using the data gathered from secondary and primary sources which will be compared and analysed. In order to meet the aim the Researcher will focus on addressing the objectives by gathering data from a variety of sources and executed in the form of a literature review and primary research, involving a series questionnaires and interviews. The two forms of data collection techniques include primary and secondary research. Secondary sources were available for the research and proved to be an excellent source of data providing readily available information.
The structure of the research will be first to understand the general areas of the topics and provide the reader with a clear background to electrical vehicle charging and the demand for it, along with other areas relevant to this research including social housing and future proofing.  This will be followed by collecting the primary research which will include questionnaires and interviews. The discussion chapter will provide in-depth analysis of the data collected whilst comparing it to secondary data. Finally this research will be concluded and recommendations made.
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[bookmark: _Toc68599728]1.2.1 Aim

There is a notable national need to provide suitable charging facilities for electrical vehicles, the aim of this research is to determine viable options for electrical vehicle charging for social housing tenants in the Neath Port Talbot and Swansea boroughs. 

[bookmark: _Toc68599729]1.2.2 Objectives 

· Identify a need for electrical vehicle charging points, along with types and locations.
· Identify timescales that charge points will be needed for social housing tenants in the Neath Port Talbot and Swansea boroughs and potential implications if housing providers do not act.
· Identify options which could accommodate tenants with both off road parking and those with no dedicated off-street parking and fleet vehicles.
· Identify differences in tenant’s needs and registered social landlords plans.

[bookmark: _Toc68599730]1.3 Summary

The aim of the research is to determine viable options for electrical vehicle charging for social housing tenants in the Neath Port Talbot and Swansea boroughs. The Researcher will first review existing literature available which is relevant to meeting the objectives.  
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[bookmark: _Toc68599732]2.1 Introduction

In 2015, “The 2030 Agenda for Sustainable Development” was accepted by all United Nations Member States which provides “a blueprint for peace and prosperity for people and the planet, now and into the future.” Tackling climate change and working to preserving the oceans and forests are a major focus in the goals so energy management and reducing the use of fossil will play a role in meeting the goals set (United Nations, 2015).  In May 2019, the Committee’s Net Zero highlighted the need to reduce greenhouse gas emissions in the UK effectively to zero by 2050 to meet the targets set by the government. The UK is the first major economy to legislate this target, with the Intergovernmental Panel on Climate Change (IPCC) in last year’s Report stating 1.5°C increase of global warming (Committee on Climate Change, 2019).

As set out by the UK Government (2018) in the “The Road to Zero: Next steps towards cleaner road transport and delivering our Industrial Strategy” they plan to end the sale of new conventional petrol and diesel cars and vans by 2040. Prime Minister Boris Johnson further reduced this target to 2035 in February 2020 and also included hybrid vehicles in this (UK Government, 2020).
The Department for Transport plan to meet this ambitious target by a variety of methods including; 
· Grants for plug-in cars, vans, taxis and motorcycles which  will continue to play a role beyond 2020
· A £400 million investment in charging infrastructure 
· Ensuring uniformed charge points are easily accessed and used across the UK.
· All new built homes are electric vehicle ready by having a charge point available.
(UK Government, 2018)

Although this Act addresses new build properties it does not do anything to combat the 29million existing homes in the UK (Committee on Climate Change, 2019).
Another act which highlights the anticipated increase in electrical vehicles and their charge points is the Automated and Electric Vehicles Act quoting “This act will ensure that the UK’s infrastructure and insurance system is ready for the biggest transport revolution in a century.”  (Automated and Electric Vehicles Act, 2018) 

The UK Government has made it clear that it wants driving an electric vehicle to be convenient for people all over the country, and that local authorities have a key role to play. A letter was sent to local authorities across the country, urging them to take advantage of funding on offer to build up their electric car charging infrastructure and to increase local access to charge points for drivers (UK Government, 2019). Although the Researcher feels it has offered no real practical solutions on how and where to install these.

The table below produced by the UK Government shows that Wales is significantly behind the rest of the UK when it comes to providing charging points.
[image: ]
[bookmark: _Toc66283607]Figure 1- Number of charge points per region (House of Commons, 2019)


[bookmark: _Toc68599733]2.2 Increase in Electrical Vehicles

There has been a drastic increase in the electrical vehicles purchased in the UK between 2011 and 2018 as seen in figure 2, with information taken from The Society of Motor Manufacturers and Traders (SMMT) this highlights the need for suitable sufficient charging points.
[image: ]
[bookmark: _Toc66283608]Figure 2- Increase in electric vehicles in the UK. (Society of Motor Manufacturers, 2019)
In the first 8 months 2019 the all-electric car sales where already ahead of the total of 2018 by a total of 17,393 registered between January 2019 and August 2019 showing the increasing trend. This figure was dwarfed in the 2020 with 44,708 in the first 8 months of the year alone (SMMT, 2020).
In the study “Forecasting the trajectory of electric vehicle sales” by Rietmann, Nele, Hügler, Beatrice & Lieven, Theo, (2020)  in which a growth model was produced to predict long term growth of electrical vehicles in 26 countries, real data was used of sales between 2010 and 2018. It was forecasted that Electrical vehicles will own 42.5% of the car sales market worldwide by 2035. This will equate to 440 million sales.

[bookmark: _Toc68599734]2.2.3 Company cars 

In 2019 the UK government (2019) announced that the ‘benefit in kind’ Tax, which is charged paid by employees with a company car, will be reduced to 0% in the tax year 2020/21. Following this they would then increase to 1% for 2021/22 and 2% for 2022/23 for electric vehicles. These reductions in tax rates will ensure it’s more attractive for employees to choose an electric car over conventional fossil fuel power vehicles. This means that sales are likely to soar as employees switch to the 0% tax 0% emission models and in turn means that the second-hand market for EVs will increase in two to three years’ time when companies upgrade their fleet. (Cirell, S. 2020). 

[bookmark: _Toc68599735]2.3 Types of charge points

The growing use of electric vehicles is adding new challenges to electrical supply grid as different chargers require varying levels of power demand. In basic terms there are 3 main forms of chargers to charge electrical vehicles.
Standard- Is classed as a “slow charging unit” meaning it usually takes six to twelve hours so mainly used for overnight home charging.  Typically around using 3kW giving an EV around 15 miles per hour on charge.  3-pin plug chargers with an EVSE cable also fall into this category using 2.3kW which provides up to 8 miles of range per hour, these should be used predominantly as a backup charging option, as they are not designed to withstand the necessary charging loads and should not be used long term and should only be used as a last resort reported the National Inspection Council for Electrical Installation (NICEIC, 2019)
Fast- Uses a dedicated charger unit with built in control and monitoring. Classed as “fast chargers” typically capable of charging EV’s in 3-4 hours. Normally requiring a 40A dedicated supply from the consumer unit and some may require a 3 phase supply (NICEIC, 2019).
Rapid- Normally large floor mounted specific points used at service stations, public car parks, large companies etc. It provides a DC charge of up to 50kw to the vehicle proving rapid charging. This level of power enables an EV to reach 80% charge in 30 minutes (Vidanalage, I. 2017).

A technical report carried out by the National Inspection Council for Electrical Installation Contracting states that standard and fast chargers are considered to be the most suitable for domestic/ light commercial use. Although if an EV on board charging unit only allows a charge of up to 3.6kw it would not be damaged by using a 7kW charger (NICEIC, 2019).
Research done by Kelly, N, Samuel, A and Hand, J (2015) highlighted an issue with fast charging units in the UK housing stock, this was amplified when combined with electric heating as it produces excessive loads on the electrical demand characteristics. The most successful strategy found for minimising the impact of electrification on the mean daily peak electrical demand was slow vehicle charging for a domestic dwelling. This was backed up by Erotokritos, X, Charalampos, M and Cipcigan, L (2015) with a data driven impact survey on the electrical supply network suggesting that either slow chargers should be utilised or investment was needed on a different management solution. Due to the lack of real charging data this was only a data modelling approach. As this was only a data driven approach it is not clear how the network grid will cope until the predicted demand happens and real data is collected. 

Pod Point, who are one of UK's leading providers of electric vehicle charging, also raises concerns over the capabilities of the nation electricity grid. They have reported that as electric cars become more widely introduced it will increase the demand of power needed from the grid. A lot of drivers start charging their vehicles when they arrive home after work and that demand on the grid surges around 18:00 and peaks around 20:00 according to research undertaken by the company. Unmanaged this could cause power spikes that can put too much load on the local networks. To minimise this a study was undertaken by Pod Point who collected data from over 10,000 of their customers which highlighted that drivers only use their chargers 25% of the time that their vehicles are parked at home and that drivers on average charge their car every third day. To combat this high demand time smart chargers can be introduced, these work by having a built in auto power balancing function which adjusts the rate of charge to avoid overloading the electrical supply. These smart chargers can also avoid overloading the individual property electrical installation too by adjusting charging time when other high demand appliances are being used such as cookers and showers. (Pod Point, 2019). 
This suggests that by using smart chargers it would be possible to install 7kW charging points to the majority of domestic homes although does not take into consideration the demand on the main distribution grid.

[bookmark: _Toc68599736]2.3.1 Demand on the grid

With greater numbers of EV’s expected in the coming years, large numbers of vehicles charging at the same time in the same area could impact the local electricity supply network. On a regional scale charging a large number of EV’s at the same time could cause peak power demand events reported Aveklouris, A, et al (2017) in Electric vehicle charging: A queueing approach. With uncontrolled charging owners are likely to charge their EVs when they arrive at work, in pubic locations in the evening, and when they arrive home in the evening or night-time. It is estimated that the power demand for EV charges in 2035 will be 76.3 TWh which is 22.9% of the total electricity production of 2017/18 in the UK. The joint largest percentage in the world as shown in the table below taken from “Forecasting the trajectory of electric vehicle sales and the consequences for worldwide CO2 emissions” (Rietmann, N. Hügler,B. Lieven, T, 2020). 








Electricity Demand and Charging Demand
[image: ]

[bookmark: _Toc66283609]Figure 3- Electricity Demand and Charging Demand. (Rietmann, Hügler, Lieven, 2020).

To allow large scale EV chargers on local distribution networks it will be essential to introduce load shifting strategies in order to prevent overload of the electric grids during evening peak hours, when most EV drivers come home and plug their vehicles to charge. Forecasting the trajectory of electric vehicle sales and the consequences for worldwide CO2 emissions (Rietmann, Hügler. Lieven. 2020). The Researcher feels that large scale landlords have an opportunity to assist with this.

[bookmark: _Toc68599737]2.3.2 Home charge points 

The Road to Zero paper recognised the need for the transition to electric vehicles to be supported by new infrastructure, meaning providing charging stations (UK Government, 2018). Cirell, S. (2020) reported that the most convenient and cost effective charging is done at the home of EV owners and is where up to 80% of EV charging takes place, providing there is a drive or space off road. Hardman, S. et al (2018) also found owners relied heavily on home charging, with more than half of them only using home chargers. The study found that 86% of EV owners relied on home charging in some form. With long range vehicles set to become increasingly more common place in the future as battery technology improves, Hardmans study found that owners of the EV’s with a longer range are more inclined to charge at home.  This may have implications for the future development of non-home charging infrastructure as the longer range vehicles may have a reduced or different need for the infrastructure and further highlights the need for suitable home charging. 

The research undertaken by Weiss, J., Hledik B., Lueken R and Lee, T. (2017) found that virtually all owners of electric vehicles prefer charging at home overnight for convenience, in the UK market. This method of charging was preferred over using public charging points or even charging at their workplace. This was backed up by Grote, M. et al (2019) in “Locating residential on-street electric vehicle charging infrastructure: A practical methodology”, where it was reported that if EVs are to penetrate widely into the large market of domestic vehicles sales, prospective EV owners will likely require the ability to charge at home. This will be straight forward to achieve where the resident has off-street parking facilities. 

Despite this research some industry professionals are still not convinced. Julie Alexander the technical and innovation director for Places for People, which manages nearly 200,000 homes in the UK says “There’s a lot of different options available to developers. Some are modelled on particular user behaviour. Will people want to charge at home, on the street or en route? This is not properly understood yet.” (Alexander, J. 2019). Alexander goes on to state the challenge for developers and property managers is planning an environmental sustainability strategy in this changing landscape.

[bookmark: _Toc68599738]2.4 Existing Restrictions for flats/ no off road parking

A practical methodology  produced by Grote, M. et al (2019) to determine suitable locations for Local Government Agencies to install initial on-street residential charging points to help remove barriers to EV uptake. The study analysed readily available census and parking data to identify the geographical overlaps between areas where residents where most likely to be electrical vehicle users and areas where there is a high reliance on residential on-street parking. Similar methods were used by Campbell, A., Ryley, T and Thring, R. (2012) in the study “Identifying the early adopters of alternative fuel vehicles: A case study of Birmingham, United Kingdom”. Although this study identified the potential early adopters of EV’s it did not go as far as indenting the correlation with lack of off-street parking for residents.
The study “Charging demand analysis framework for electric vehicles” considering the bounded rationality behaviour of users Hardman, S. et al, (2018) highlights the importance of having an integrated infrastructure as nearly half of owners relied on additional forms of charging from home charging as seen in the graph below.

Hardman Graph- Charging Behaviour Groups
[image: ]

[bookmark: _Toc66283610]Figure 4- Charging Behaviour Groups. Hardman, S. et al (2018)

The results from a simulation model in the study “Adoption barriers for electric vehicles: Experiences from early adopters in Sweden” (Vassileva, Iana & Campillo, Javier, 2017) suggested that in order to achieve a sustainable use of EVs, national and local governments should focus on providing support for the planning of location of charging stations in densely populated areas. This should be slow charging stations located in parking garages and areas close to the driver’s homes where the cars can be left charging at night as confirmed in earlier studies which researched EV owners prefer to charge overnight. 

This method just looked at the generic population as it was for government funded charging infrastructure, the research that will be undertaken for this paper is similar but this exact method is not suitable due to it not being specific to social housing tenants.

Suitable convenient charging has been highlighted as a barrier to EV uptake in other studies by Wikström, Martina, Hansson, Lisa & Alvfor (2016) and O'Neill, Eoin et al., (2019). The UK government have made it clear that it had no intention of operating a charging network and saw this as industry-led challenge, although a number of local councils have taken steps to reduce these barriers and a number of charging networks have been established across the country by numerous different companies. An example of this is Westminster Council who partnered with Siemens Ltd to convert 24 lampposts into EV charging points using existing city infrastructure along Sutherland Avenue which is nearly 1km in length in the city of London (Westminster Council, 2020). Lamppost charging is seen as a solution for EV charging for owners that do not have designated off road parking, although it has been reported that significant drawback of this method is the need to connect your own charging cable every time (Kane, M. 2020). 

Although the government is not intending to operate a charging network it has brought in legislation to govern the systems, the Automatic Vehicles Act 2018 was introduced to ensure that all publicly accessible charge points are easily accessible to the majority of the public. Requirements like having a generic connections of socket outlets for public charge points and requiring operators of publicly accessible charge points to ensure consumers can use them without the need to utilise many different methods of access, payments like smart phone, SMS text, subscription and card payment are encouraged. This act also makes it mandatory for all new public charge points to have “smart” capabilities, which can shift the time of day the EV charges to help reduce and manage the impact of EVs on the electricity network grid. This will also help owners maximise the use of clean, renewable electricity (UK Government, 2018).

Guo, Chunlin, Yang, Jingjing & Yang, Lin (2018) further highlight that inadequate charging infrastructure is one of the key factors that restrict the development of uptake in EVs, the paper highlights the challenges in planning for an EV charging network for cities which will need to be large scale and geographically spread. It proposes to determine the optical locations for charge points by studying fuel sales and demand for EV’s in areas of a city. Although this study is aimed at city wide solutions with a tight land supply the researcher feels it could have some relevance to a large social housing provider.

The research undertaken by Weiss, J., Hledik B., Lueken R and Lee, T. (2017) highlighted that the provision of EV charging infrastructure produces a barrier to the purchase of EVs and restricts residents with no off-street parking in being able to purchase them. With 98% of social housing tenants staying in the same properties for less than 10 years the researcher feels the need for the social housing provider to take ownership of the provision of EVC points. 

[image: ]
[bookmark: _Toc66283611]Figure 5- Length of Social Housing Tenancies (Ministry of Housing, Communities and Local Government, 2018)

[bookmark: _Toc68599739]2.5 Social housing

Although currently the demand for electric vehicles for residents living in social housing is relatively low as described in the article “Are social landlords responding to the electric vehicle challenge?” by stating “Demand for electric cars among residents of affordable homes is currently low. But as they become cheaper to buy and the infrastructure improves, this could change.” (Buchanan, B 2019)  
The researcher feels there could be potential for growth. A study was carried out looking at the experiences from early adopters in Sweden and found that 41% of consumers that bought an electric vehicle in Norway stated that saving money was the main reason for them to choose purchasing an electric vehicle (Vassileva, Iana & Campillo, Javier, 2017). With social housing tenants generally being on a lower income an electrical vehicle could prove attractive.


[bookmark: _Toc68599740]2.5.1 Fleet Vehicles 

Social housing providers have already started the transition to EV’s for their fleet, an example would be Beyond Housing where in 2018 took the decision to replace some of their 160 tradition diesel powered vehicles with electric vehicles, by incorporating these electric cars and vans within the new fleet it provided them with reduced running costs and helped the environment at the same time. While undergoing this change the provision for electric vehicle charging in the local area was highlighted as being poor, especially the infrastructure. The decision was made to purchase and install an EV charging system at the housing associations head office, not only to support its new fleet vehicles, but to also contribute to increased provision in the local area. The availability of the newly installed charging points allowed employees and visitors who already have their own electric vehicles to top up their batteries whilst at work stated Chris Walker the head of business intelligence at the housing association (Morgan, S. 2019). 

[bookmark: _Toc68599741]2.6 No action

Faulty electrical work carried out by “do it yourself” enthusiasts was on average causing 10 deaths, 750 serious injuries and 12,500 fires each year on which prompted the government to introduce Part P of the building regulations in 2005. Although these numbers have slightly dropped since the regulation was brought in it highlights the dangers of substandard electrical installations (The Institution of Engineering and Technology, 2018). This raises safety and security concerns for the Researcher as a resident without dedicated off street parking may run the charging cable crossing the public footpath from property to the electric vehicle. A survey undertaken by Electrical Safety First questioned 1,500 electric vehicle owners of which 75% responded by saying they have used a domestic extension lead to supply the vehicle and even using multiple extension leads plugged into one another to reach their car, not only introducing electrical safety concerns by also trip hazards (Smithers, R. 2019). 



[bookmark: _Toc68599742]2.7 Future Proofing for tenants needs

Certain Councils in the UK are concerned over future retrofitting charge points, “We want to future proof new developments” “We need to have the infrastructure in place as it’s difficult to retrofit developments.” explains Gary Sumner the cabinet minister for strategic planning at Swindon Borough Council (Sumner, G, 2019). Julie Alexander, the technical and innovation director for Places for People, further highlights the logistical issues with installing EV infrastructure to existing developments. Council’s throughout the UK have taken it further with Leeds City Council now requiring all new homes to have one charging point per parking space (Buchanan, B 2019).

Roders, M (2015) explains that future-proofing can be an innovative concept that encourages multidisciplinary thinking and a systems approach in the energy design. He highlighted in the paper “Assessment of the likelihood of implementation strategies for climate change adaptation measures in Dutch social housing”, that if a tenant specifically requests an adaptation, the housing association would be in a win-win situation and it suggests that policy should be in place that allows housing associations to recognise the value of these requests from tenants who are willing to contribute to the realisation of a resilient future proofed dwelling. The research suggests that by putting the tenant in a central position in the decision making seemed promising, however due to the high turnover rate in social housing it could be put long term strategies at risk, since the current occupant decides on measures that may have an influence on the future quality, vulnerability and value of the dwelling. Wang et al (2018) highlights the importance of properly planning for charging facilities for electric vehicles and goes as far as saying these plans should be modelled to ensure the effeteness of the planning scheme.

Local planning authorities have also been realising the importance of future proofing homes, in Swindon they have just introduced planning rules in which all new detached homes must have an EV smart charger to regulate charging time and speed on the network. New flat developments with parking must have 30% of spaces with a charger and a further 30% with the cabling infrastructure (Buchanan, B 2019).
Cabling infrastructure would be classed as a “Passive provision” of charging infrastructure which the Pod Point in their residential paper defined this as “the network of cables and power supply necessary so that at a future date a socket can be added easily”. This would enable future EV owners to easily connect a charger with the full installation (Pod Point, 2019).

[bookmark: _Toc68599743]2.7.1 Resilience of stock 

To ensure the resilience of stock a long-term, planning based strategies assessed for a range of possible future scenario is essential. Thornbush, Golubchikov, Bouzarovski (2013) states in “Sustainable cities targeted by combined mitigation–adaptation efforts for future-proofing”, when carrying out upgrades the paper suggests to take the opportunity to rather than just returning to a pre-existing state, transforming it into a new state that is more sustainable in the current environment. A dilapidated and inefficient capital stock such as poorly maintained engineering systems and under-developed services can leave cities badly exposed. Although the paper was aimed at cities the Researcher can see a crossover to a large social housing stock. To ensure resilience it should be purposefully and progressively incorporated into all capital investment decisions while under taking maintenance work.

[bookmark: _Toc68599744]2.8 Demographic of early adopters

The study into the demographic of early adopters in Sweden concluded that over 80% were male and fell into the category of middle aged (Vassileva, Iana & Campillo, Javier, 2017), this was backed by Hardman, S. Eric Shiu, E. Steinberger-Wilckens, R  (2016) who found that EVs are most popular with people who are around middle aged. Interestingly the study undertaken in Sweden found that nearly half of EV owners with only one car in the household lived in an apartment or flat.




Age of EV owners in Germany
[bookmark: _Toc66283612][image: ]
Figure 6- Age of EV owners in Germany Plötz, Patrick & Schneider, Uta & Globisch, Joachim & Dütschke, Elisabeth. (2014).
A study on early adopters in Germany found the same demographic, middle aged men. This study also reported that the inhabitants of major cities where less likley to purchase an EV over those living outside thought to be due to that they would not benefit from the economic benefits as much (Plötz, Schneider, Uta & Globisch & Dütschke 2014).

[bookmark: _Toc68599745]2.9 Conclusion

Tackling climate change and working to preserving the oceans and forests are a major focus around the globe and an integral part of the goals set in The 2030 Agenda for Sustainable Development, so energy management and reducing the use of fossil will play a role in meeting these goals. This literature review has shown that The UK government has made it clear that it wants driving an electric vehicle to be convenient for people all over the country, and that local authorities have a key role to play, going as far as to send a letter to local authorities across the country, urging them to increase local access to charge points for drivers. It has been highlighted that Wales is significantly behind the rest of the UK when it comes to providing charging points. With a drastic increase in the use of electric vehicles and the research highlighting that this trend is likely to continue in an upward trajectory especially with the introduction of the new tax benefit associated with an EV company car.

Existing studies found that virtually all owners of electric vehicles prefer charging at home overnight in the UK with residents of flats and apartments stating that the provision of EVC infrastructure produces a barrier to the purchase of EVs and restricts residents with no off-street parking in being able to purchase them. This raises safety and security concerns for the researcher as a resident without dedicated off street parking may run the charging cable crossing the public footpath from property to the electric vehicle.

Some Social housing landlords throughout the UK have already started switching their fleet to EV and the researcher feels that there is potential growth for social housing tenants as a study looking at the experiences from early adopters in Sweden and found that 41% of consumers that bought an electric vehicle in Norway stated that saving money was the main reason.

Research undertaken as part of this literature review highlights the importance of properly planning for charging facilities for electric vehicles and taking opportunity to future proof as part of any upgrade works is favourable due to the issues with retrofitting.








[bookmark: _Toc68599746]3. Research Methodology

[bookmark: _Toc68599747]3.1 Introduction

This chapter justifies the chosen methods of the research and describes why the Researcher believes these methods are the most appropriate to achieve the aims and objectives. The research methodology chapter begins by detailing the mixed method approach. This chapter defines how the data will be researched, collected and goes on to explain the processes used to analyse this data. The Researcher explains how the data collected will be verified and ensure consistency throughout. Ethical considerations are taken into account and any limitations of the methods details at the end of this chapter.

[bookmark: _Toc68599748]3.2 Research Design

Research for this paper was accumulated via a mixed method approach from a variety of sources and executed in the form of a literature review and primary research collected via questionnaires and interviews incorporating both quantitative and qualitative data.

A mixed method approach described by Johnson (2016) as being the third major research method. Whereas quantitative and qualitative data can stand alone in a research method, mixed method combines the two methods in a single study. Research undertaken by McKim (2017) claimed mixed methods research provides a more balanced perspective. The Researcher feels that by using this method to undertake this study it gave a better understanding of the issue by analysing different opinions and highlighting possible issues from the social housing industry, this could then be compared against the general needs and possible future needs of tenants, highlighting gaps between the two.

A case study was considered by trialling different options and locations but due to financial restrictions of this research it was not feasible.   


[bookmark: _Toc68599749]3.3 Primary and secondary data

Primary and secondary data was collected as part of this research paper. Secondary data was reviewed in the form of literature review to gather information on the wider subject’s associated with EVC and social housing. The literature review failed to address the need to retro fit to a large social housing stock nor did it discuss future proofing such stock when undertaking planned maintenance works. Primary data was then collected by the Researcher via questionnaires and interviews.

[bookmark: _Toc68599750]3.3.1 Literature review

Existing research was critically evaluated to further gain an understanding of the theoretical and research issues surrounding electrical vehicle charging, social housing and management planning. A large proportion of the literature review of this available secondary data comprised of a combination of trade magazines / journals, newspapers, government publications and the internet, further case studies were analysed to determine whether any are transferable to meet the objectives of this research. There was limited recent information from text books on the use of EVC, however the vast amount of journal and articles compensated and provided more up to date insight on this topic area.

[bookmark: _Toc68599751]3.3.2 Qualitative data

Qualitative method of research is used to understand people's beliefs, experiences, attitudes, behaviour. It was important for the Researcher to understand these with regards to the RSL managers. It provided the Researcher with descriptive data rather than numerical data. This method is not only about “what” people think but also “why” they think it and reasons why. The data can be collected via different routes including one-on-one interview, focus groups, ethnographic research, case study research, process of observation. (Parahoo, 2005).



3.3.2.1 Semi Structured Interviews 

Conducting semi structured interviews was decided upon by the researcher to collect qualitative data from industry professionals. Individual interviews were carried out via the telephone. This was a conversational method and invited opportunities for the respondents to give more in depth details. 

Interviews were conducted with 8 industry professionals which included Head of Capital Investment, Head of Business intelligence, Director of Assets, Operations Manager, Senior Maintenance Supervisor, Building Surveying Manager, Planned Projects Manager and a Compliance Manager to gain the qualitative data. 
This method provided a great opportunity to gather precise data on an insight to industry professional’s opinions and perceptions and identify any barriers. This also gave the Researcher an opportunity to ask follow on questions when they felt that not enough information was provided or there was an opportunity to gain a further understanding on the subject as discussed by Parahoo, (2005).

The researcher would have preferred to carry out face to face interviews to give a better opportunity to read the body language of the respondents and match the responses but due to COVID 19 restrictions phone or zoom interviews were conducted. A disadvantage of using interviews to collect this qualitative data was that it was time consuming and often difficult to arrange time with respondents.

[bookmark: _Toc68599752]3.3.3 Quantitative Data

Quantitative method of research involves collecting and analysing numerical data. It can be used to find patterns and averages, make predictions, test causal relationships, and provide results giving an over view to wider populations. Main ways in which results can be collected are via an experiment, surveys, observation or secondary research. Data from large samples can be processed through quantitative data analysis which would enable the Researcher to analyse using reliable and consistent procedures (Bhandari, 2020). 
3.3.3.1 Questionnaires

To gather information on tenant’s attitudes and future plans for EV’s answers were obtained through closed-ended questions with multiple choice answer options. These were analysed using quantitative methods. Consideration was given to some disadvantages of questionnaires like selection of random answer choices by respondents without properly reading the question and that respondents are unable to express their additional thoughts about the matter due to the absence of a relevant question. The researcher decided a closed-ended questionnaire would be most suited to this research as it increased speed of data collection over other methods like interviews as discussed by Joyner, L. Rouse, W and Glatthorn (2013) in “Writing the winning thesis or dissertation; a step-by-step guide”. Interviews were considered for this but due to time constraints and the impossibility of limited returns it was decided questionnaires should provide the best results.

It was decided that the method of collecting answers to the questionnaires would be telephone calls to tenants living in RSL properties throughout Neath, Port Talbot and Swansea. Although more of a time consuming task it often provides a better return rate, another advantage of the telephone questionnaire is that it could be completed during the short amount of time (Laurel, B. 2003). The Researcher made contact with RSL’s who agreed to complete the questionnaire with tenants during routine calls to arrange appointments for major work upgrades, this way it meant that the respondents were already on the phone so response rates would be high. 88 respondents were targeted at random for the questionnaires.

Eight closed questions were asked and the Likert scale was used to measure attitudes by asking respondents to give either a positive, neutral or negative response to a statement. A five point scale was used to gauge agreement, importance or likelihood. As a universal method of collecting data it meant it was easy for the RSL tenants to understand them. It also provided clear data for the Researcher to draw conclusions, reports, results and graphs from the responses. 

[bookmark: _Toc68599753]3.3.4 Pilot study

A pilot questionnaire and semi structured interview were produced and trailed to highlight any weaknesses in them. Five questionnaires and two interviews were completed under this pilot study where feedback was gained on wording, ease of understanding and responses were assessed by the Researcher for usefulness to the aims and objectives of this study. Slight changes were made to both the questionnaire and interviews following the pilot. The wording was altered to question 6 to include “If you were to have an electric car” to help the respondents better understand the question. When undertaking the pilot interview the Researcher was given additional information on question 7 when asking about the current planned maintenance programmes. The Researcher decided to add an additional part to the question enquiring about the timescales of these programmes. 

[bookmark: _Toc68599754]3.4 Data analysis

When analysing the quantitative data a four step approach described by Bhatia, M. (2018) set out below are the steps that were taken:

1. Data validation took place by checking the questionnaires were undertaken as agreed, including checking the questions were answered and questionnaires filled in correctly. 10% of questionnaires were random sampled by the Researcher with follow up calls to the respondents.
2. Basic data checks including checking for any blank cells and outlying responses which could affect the accuracy of data.
3. Coding the data by simplifying it, assessment will be made to decide whether the data needs to be grouped in larger groups than collected in the Likert scale.
4.  A descriptive analysis of the data was then undertaken. The results were put into percentages for ease of understanding. Graphs have been produced for a visual representation of the data. A summary of the data collected was then compiled.


The qualitative data was analysed by a similar method to that described by Silverman, D. (2001) which is set out below:

1. Familiarisation with the data collected by reading and looking for basic patterns in the data, this will also transcribing the data.
2. Revisiting the research objectives to determine which can be answered through this qualitative data.
3. Identifying broad ideas and concepts that have arising from the responses and grouping them into codes.
4. The Researcher then identified the most common responses and identified any patterns that have emerged.

Narrative analysis of both the quantitative data for the questionnaires, qualitative data from the semi-structured interviews and literature was undertaken to highlight any gaps or alignments between tenant’s expectations and RSL’s plans for EVC. The Researcher then addressed the objectives of this study with this analysis. 

[bookmark: _Toc68599755]3.4.1 Reliable, Valid and Consistent data 

Reliability refers to how consistently a method measures something. If the same result can be consistently achieved by using the same methods under the same circumstances, the measurement is considered reliable. By using well-known methods like the Likert scale and semi structured interviews the results could be reproduced when this research is repeated under the same conditions.

By checking how well the results correspond to establish theories against the literature review was assessed to determine how valid the results were.

[bookmark: _Toc68599756]3.5 Ethical Considerations

Kjellström, S Ross, S N and Fridlund, B (2010) highlighted the importance of ethical considerations in the journal publication “Research ethics in dissertations: ethical issues and complexity of reasoning” and that these should be emphasised when undertaken research. The Researcher ensured respondents from both the questionnaires and interviews were informed prior of the purpose of the study, the methods being used and possible uses of the data which was collected. The questionnaires and interviews were designed so that harm or distress could not be caused to the respondents.  All participants of this study did so entirely voluntarily and were informed that they were able to withdraw at any time. Data was collected without names being added, codes like “Respondent 1” was used to protect the anonymity and confidentiality of participants.

The researcher maintained integrity in all aspects of the research.

[bookmark: _Toc68599757]3.6 Limitations

To improve this research site visits should be carried out to interview tenants living in properties where EV charge points have already been installed, such as recent developments to determine if any are currently being used or plans to use them in the future. This research would have also benefited from speaking to the RSL’s around budgets for suggested options as part of this research to determine their feasibility.  

To further improve this study a larger scope of people should answer questionnaires and be interviewed to obtain a more conclusive view on people’s opinions. The sample size was not large enough to gain a conclusive overview of the opinions towards electrical vehicles due to time restrictions and the accessibility to these individuals. Although the sample size was small it did give a good indication of the attitudes towards electrical vehicles and the charging needs in the Neath Port Talbot and Swansea Borough.

[bookmark: _Toc68599758]3.7 Summary

Qualitative and quantitative data were collected through both questionnaires and interviews. This mixed method approach gave the researcher a balanced perspective. The Researcher felt that by using this mixed method it gave a better understanding of the issues around electric vehicle charging making it easier to meet the aims and objectives of this research. A pilot study highlighted where the Researcher needed to make some slight improvements to help the respondents better understand what was being asked. The data collected was structured in form of a closed ended multiply choice questions to collect quantitative data and semi structured interviews to collect qualitative data. This data was then analysed following recognised techniques whilst following ethical considerations throughout. 



















[bookmark: _Toc68599759]4. Results

[bookmark: _Toc68599760]4.1 Questionnaires

In total 52 questionnaires were undertaken over the telephone. 88 tenants we asked to participate in the question of which 36 declined to take part giving a success rate of 59%. Eight questions were asked and the respondents were asked to answer via a choice of multiple choice answers. The data produced by these questionnaire has been summarised below and then discussed in a percentage format. A full table of the results from these questionnaires can be found in Appendix F.

[bookmark: _Toc68599761]4.1.1 Tenant questionnaire results

Question one asked the respondents their age. A spread of ages answered, though more 18 to 30 are represented than 51 to 60 year olds.
[image: ]
[bookmark: _Toc66283613]Figure 7– Age Category of tenant respondents



Question two asked the respondents their gender, a balance response was received. None of the respondents classed themselves as "other" or preferred not to say.
[image: ]
[bookmark: _Toc66283614]Figure 8– Gender of tenant respondents
Question three asked the respondents if they had access to off-road parking. 46 answered that they did and 6 did not.
[image: ]
[bookmark: _Toc66283615]Figure 9– Access to off-road parking 
Question four asked the respondents when they were considering upgrading their car. 4-7 years was the most popular answer with 19 respondents choosing this option. 7 respondents do not own a car so were not asked to participate further.
[image: ]
[bookmark: _Toc66283616]Figure 10- When are you considering upgrading your car?
Question five asked the respondents how likely it would be that their next car is an electric vehicle. The most common answer was "unlikely" with 23 out of the 45 respondents who owned a car choosing this option.
[image: ]
[bookmark: _Toc66283617]Figure 11- When buying your next vehicle how likely is it going to be an electric vehicle?
Question six asked how likely it would be that the respondents would need to charge an electric vehicle overnight at home. The most common answer was "likely" with 16 choosing this followed by "neutral" and "very likely" both with 10. "Unlikely" was chosen 7 times with "very unlikely" being chosen by 2 respondents.
[image: ]
[bookmark: _Toc66283618]Figure 12- How likely would it be that you'd need to be able to charge it overnight?
Question seven asked the respondents if they did not have access to overnight charging would it put them off purchasing an electric vehicle. "Likely" was the most common answer with 17 respondents choosing this option followed by "very likely" (12), Neutral (11), "very unlikely" (3) and "unlikely" (2)
[image: ]
[bookmark: _Toc66283619]Figure 13- If you did not have access to charge the vehicle overnight how likely is it to put you off purchasing an electric vehicle?
Question eight asked the respondents if they needed to gain permission from their landlord to install their own charging point for an electric vehicle. 31 of the respondents answered "yes", 12 answered "no" and 3 were "unsure".
[image: ]
[bookmark: _Toc66283620]Figure 14- Would you need to gain permission from your landlord to install your own electrical vehicle charging point?
[bookmark: _Toc68599762]4.1.2 Overview of questionnaires 

The success rate of tenants willing to participate was 59% with a total of 52 completed questionnaires. Six (12%) of these questionnaires were verified by the researcher via a telephone conversation with the tenant respondents, the Researcher found no discrepancies.  48% respondents were male and 52% of respondents were female providing a balanced mix of genders. 88% had access to off-road parking with the remaining 11% who did not. 
13% did not own a car so were not asked to participate further in the questionnaire. The researcher still included these in the percentages for the remaining questions as they felt it was relevant to the understanding how many tenants EV charging would be relevant to.
Further analysis of the questions can be found in appendix E

[bookmark: _Toc68599763]4.2 Semi-structured Interviews with RSL managers

In total eight semi structured interviews were undertaken by the Researcher which included professionals across three RSL’s who had properties in the Neath Port Talbot and Swansea boroughs.
The questions which were asked in the interviews can be found in appendix D along with the full transcripts from the interviews which are in appendix G.  The responses to the interview questions have been summarised below.  

[bookmark: _Toc68599764]4.2.1 RSL Manager Interview Results 

The first six questions asked to industry professionals in the semi structured interview were to gain an understanding of their background and demographic. The first question asked interviewees about their age category, out of the eight questioned four were aged 51-60, two were aged 41-50 and a further two were aged 31-40. No respondents fell into the age groups 18-30 or 61+. 
The second question asked the gender of the interviewee, seven were male and one was female. 
The third question asked what their role was in the organisation they worked, there was a range of roles which were Head of Capital Investment, Head of Business intelligence, Director of Assets, Operations Manager, Senior Maintenance Supervisor, Building Surveying Manager, Planned Projects Manager and a Compliance Manager. 
Question four asked how long each respondent had spent working within the housing or construction industry, five respondents had been in the industry for more than 20 years, two serving 10-19 and one 3-5 years. 

Question five asked the size of the housing stock which the respondent worked for, this ranged from 3,000 units to 13,000 units. 

The type of their stock was then asked about in question six, all respondents had a mix of property types including houses and flats. Respondents 1, 2, 3 and 8 also had sheltered housing schemes catering for older people in their stock too. Respondent 4 also had responsibility for a small number of commercial properties including shops.

Question seven asked the interviewees if they currently ran a planned maintenance programme which included upgrading electrical installations and what cycle timescales intervals these were done at. Out of eight respondents seven declared that they had a planned electrical installation renewal programme. Four respondents stated that the life span of an installation was between 20 and 25 years. Two respondents did not have a planned renewal programme, instead upgrade works to the installation were undertaken every 5 years when the property undergoes an electrical condition report. One of these did undertake a rewiring programme but there was no set renewal period. One respondent answered 15 year cycle and one respondent stated that their organisation ran a 30 year cycle for complete renewal of the electrical installation. Five out of the eight respondents told the researcher that electrical upgrades were undertaken as part of and kitchen or bathroom refurbishment programme. All eight respondents carried out upgrade works to the electrical installations in their properties to varying degrees of extent and time frames but overall the majority ran a cyclical electrical upgrade programme between 15-30 years. The ones that didn’t still carried out upgrade works namely when the electrical condition reports were carried out at a five yearly interval. Results from question seven have been set out in the table below. 


Results to question 7 
	
	Full Rewires 
	Partial upgrades with Kitchen upgrades
	Remedial works with testing 
	None

	Respondent 1
	x
	x
	
	

	Respondent 2
	x
	x
	
	

	Respondent 3
	x
	x
	x
	

	Respondent 4
	x
	
	x
	

	Respondent 5
	x
	x
	
	

	Respondent 6
	x
	
	
	

	Respondent 7
	
	
	x
	

	Respondent 8
	
	x
	x
	


[bookmark: _Toc66282805]
Table 1-Results from question 7 of interviews

Question eight asked whether the respondent’s organisations require the tenants to gain permission to undertake electrical work in the property. All eight required tenants to gain permission from the organisation, in addition to this respondents 4 and 8 also required an electrical test certificate on completion of the works to be sent to them. Respondent 8, a Compliance Manager, stated a qualified electrician must undertake the works and that once complete an electrical inspector would visit to ensure the works were carried out correctly. Overwhelmingly permission needed to be sought from the landlord to undertake electrical works to the property with two respondents going a step further and requiring certification to cover the works.

Question nine asked if consideration had been given to how their tenants will charge their electrical vehicles including properties that did not have dedicated off street parking. Respondents seven and eight had not given any consideration and indicated that it would be the tenant’s responsibility to install one if they wished. The remaining six respondents had all mentioned that consideration had been afforded to installing circuits to new build properties with respondent 2 also stating that they have install a small number of charge point outlets too, the remaining five had just installed circuits in preparation only. Respondent 3 stated that the tenants without designated parking would have some sort of communal charging facility, they went on to say that all of their flats and sheltered complex’s had communal parking spaces where it would be feasible to install points. Respondent 2 stated that consideration had begun for the properties with off-parking as the organisation were looking at the feasibility of using an electrical vehicle battery as battery storage for the solar PV on the property. Out of the eight respondents only two had started to consider options for tenants to charge electric vehicles in existing stock six respondents 1, 4, 5, 6, 7 and 8 had not considered how their tenants will charge an electric vehicle. . The general consensus was that allowances where being made for new developments but no real consideration has been afforded to retrofitting to their existing stock.

Question ten asked the respondents if their organisation have, or are considering, electrical fleet vehicles for their staff and if so to what timescales where they looking at. Five out of the eight questioned already had a small number of fleet vehicles. Respondents 1,2,3 and 4 all had around five fleet cars already in ownership of their organisations with respondent 6 stating they currently have ”a small fleet”. Respondent 2 stated that they are looking to increase this number after a successful roll out which being planned for the next 12 months. Respondents 3, 4 and 6 all mentioned that vans where the next step in the electrical vehicle transition. Respondents 3 and 6 went further by saying that by 2030 all their fleet vehicles will be electric. Respondent 3 added that range of the work vans would be an issue as their organisation covers a large geographical area. Of the three respondents who did not currently have any electric vehicles two, respondents 5 and 8, were considering them, with respondent 5 looking to purchase a small fleet, and 8 had a trail planned which has been put on hold due to the COVID 19 pandemic. Respondents 7 did not have any electric vehicles nor did they have any plans for them either. The general consensus was that there is a transition happening to electrical fleet vehicles for the housing associations with seven out of eight respondents either having electric vehicles or were planning to have them.

The last question, question eleven, asked the participants if they anticipated any issues around Electrical Vehicle charging points for their organisations. 
Respondent one raised a concern over the charge points for company vehicles, saying that they would need to be kept at the head office meaning some staff would have to travel to the office to travel back to site, this did not make sense logically to the respondent. Respondent one had five fleet vehicles currently at the organisation. 

Respondent two questioned whether the grid would be able to cope with the amount of charge points needed for their tenants especially if they are all charging at the same time in a local area. They also brought up that careful consideration would be needed on where to locate charge points for both tenants and fleet vehicles, respondent two had also mentioned previously that they were considering battery storage for the PV. 

Respondent three could see lots of issues around the charge points. The biggest one for them was how they will charge their electric vans for tradesman. Ideally they would want the staff to be able to charge these vehicles at home as a lot of staff need the vehicle with them at all times for out of hour calls. Range of the vehicles was raised as a concern for fleet vehicles in the interview as the organisation covered a large geographical area.

Respondent four raised concerns over potential supply chain issues and labour shortages, questioning if there is a sudden increase in demand who would install the charge points. They indicated that it may cause an increase in DIY works and unqualified electricians carrying out installation works. Their organisation required electrical certification on completion of any electrical work by their tenants.

Respondent five answered with concerns over the charging of their fleet vehicles, they did not have much space in their main office for a large fleet of vehicles to be able to charge. They mentioned earlier in the interview that they did not currently have any electrical fleet vehicles.

Respondent six stated that electrical charging points have been installed at their main office, however as the electrical fleet grows there would be a greater demand on these charging points especially as most of the fleet will be utilised around the same working hours suggesting that they would have to cap the number of vehicles at a certain point. They went on to say that at present the likelihood of their properties needing to include a charge point is low but recognised that demand will increase and consideration will have to be made to make provisions for points as part of a cyclical electric renewal programme verses retrofit costs. Respondent 6 finished by warning that as this is a new technology there is a limit to how far forward you should project your programme.

Respondent seven had not thought of any potential issues and they would be led by the government and any funding that would be provided. Respondent 7 had not given any consideration to electrical vehicles at all nor did they have any plans to purchase fleet vehicles.

Respondent eight could see a potential issue with tenants or unregistered installers installing their own charge points. Their biggest was concern was around ensuring that these points were installed safely and correctly so that the properties were protected. Respondent 8 also required a qualified electrician, test certification on completion and an inspection from the Housing Associations electrical inspector on completion of any electrical work requested by their tenants.

A range of anticipated issues were brought up, the main points being how organisations were going to charge their fleet vehicles including space at the office and logistical planning for staff to retrieve the vehicles. The electrical supply grid and its ability to cope with the excess demand was also raised as a concern, as was a skills shortage and potentially dangerous DIY work.

[bookmark: _Toc68599765]4.2.2 Overview of interviews 

A range of roles within the registered social landlord maintenance sector were interviewed as part of this research with varying levels of housing stock. All respondents had a mix of property types including houses and flats. All respondents carried out some kind of electrical upgrade works to in their properties to varying degrees but overall the majority ran a cyclical electrical rewiring programme. When undertaking electrical work to their properties tenants had to gain permission from the association to carry these out. Overall the consensus was that allowances were being made for new developments but no meaningful consideration has been given to retrofitting to the existing stock. The interviews highlighted that there is a transition happening to electrical fleet vehicles for the RSL’s with seven out of eight respondents either having electric vehicles or were planning to introduce them.

A range of anticipated issue were brought up, the main points being how organisations were going to charge their fleet vehicles including space at the office and logistical planning for staff to retrieve the vehicles. The electrical supply grid and its ability to cope with the excess demand was also raised as a concern, as was a skills shortage and potentially dangerous DIY work. These results will be discussed and further analysed in the next chapter.





















[bookmark: _Toc68599766]5. Discussion

[bookmark: _Toc68599767]5.1 Introduction

The objective of the questionnaire and interviews was to gather data from the tenant questionnaires that could be analysed and then compared with opinions of RSL managers to highlight any gaps or alignments between tenant’s expectations and RSL’s plans for EVC. Data collected from both the questionnaires and semi structured interviews was also analysed and compared with secondary data reviewed in the literature review on types and locations of charge points, timescales that charge points will be needed for social housing tenants in the Neath Port Talbot and Swansea boroughs and implications if housing providers do not act and potential options which could accommodate tenants with both off road parking and those with no dedicated off-street parking and fleet vehicles.

[bookmark: _Toc68599768]5.2 Increase in Electrical Vehicles

As part of the literature review it was highlighted that there has been a significant increase in the demand for electric vehicles, as seen in figure 2 early in this research. Both the questionnaires and interviews also highlighted a demand for electric vehicles with 5 (10%) of respondents of the questionnaires stating their next car is “likely” or “very likely” to be an electric vehicle. Three of these were planning to purchase within the next 7 years as seen in figure 15 below.  The general consensus was that there is a transition happening to electrical fleet vehicles for the RSL’s with seven out of eight respondents either having electric vehicles or were planning to have them. This was also highlighted in the literature review with Beyond Housing replacing 160 of their fleet vehicles with EV’s and by Cirell (2020) writing that sales are likely to soar as employees switch to the 0% tax 0% emission models since the UK Government announced that the ‘benefit in kind’ Tax, which is a charged paid by employees with a company car, will be reduced to 0% in the tax year 2020/21. Two of the respondents of the interview said that by 2030 all their fleet vehicles will be electric, again predicting the electrical vehicle market will continue to growing rapidly.
[image: ]
[bookmark: _Toc66283621]Figure 15- Of those who answered likely or very likely to their next car purchase being electric/ when are you considering upgrading your car

[bookmark: _Toc68599769]5.3 Types of charge points

As shown in figure 12 half of the tenants asked said that it would be “likely” or “very likely” they would need to charge an electric vehicle overnight at home. The Researcher further analysed this data by comparing it to the five respondents who were likely or very likely to purchase an electric car next, as shown in figure 16 60% would need the ability to charge their vehicle overnight at home. This, although slightly less, falls in line with the research undertaken by Weiss, J., Hledik B., Lueken R and Lee, T. (2017) which found that virtually all owners of Electric Vehicles prefer charging at home overnight in the UK for their convenience. 
[image: ]
[bookmark: _Toc66283622]Figure 16- Of those who answered likely or very likely to their next car purchase being electric /need to charge overnight

56% of tenants even stating that if they did not have access to overnight charging it would be “likely” or “very likely” to actually put them off purchasing an electric car, again agreeing with Wikström, Martina, Hansson, Lisa & Alvfor (2016) and O'Neill, Eoin et al., (2019) where it was reported that suitable convenient charging was highlighted as a barrier to EV uptake.
Another point which needs consideration is a concern raised by respondent 3, how they will charge their electric vans for tradesman. Ideally they would want the staff to be able to charge these vehicles at home as a lot of staff need the vehicle with them at all times for out of hour calls, this would mean possibly installing charge points for staff at their homes and introducing the issue of who would pay the electricity.
 
[bookmark: _Toc68599770]5.3.1 Infrastructure and Grid capabilities 

Research done by Kelly, N., Samuel, A and Hand, J. (2015) highlighted an issue with fast charging units in the UK housing stock, this was amplified when combined with electric heating as it produces excessive loads on the electrical demand characteristics, this was backed by  Erotokritos, X., Charalampos, M and Cipcigan, L (2015) suggesting that slow chargers should be utilised. Concerns were also raised over grid and loading capabilities by two of the respondents from the interviews. Respondent 2 raised concerns over whether the grid would be able to cope with the amount of charge points needed for their tenants especially if they are all charging at the same time in a local area. Respondent 6 concerns were more aimed at the charging on their fleet vehicles, having already had charge points installed at their head office they understood there would be a “cap” on the number of charge points the main supply could handle, the respondent understood this would be amplified by the fact that as most of the fleet would be utilising these points the same working hours. Slow chargers installed at homes seems to be a viable option to eliminate these issues.

[bookmark: _Toc68599771]5.4 Future proofing

Roders, M (2015) explained that future-proofing can be an innovative concept and in the literature review it was highlighted that in his paper that if a tenant specifically requests an adaptation, the RSL’s would be in a win-win situation and it suggests that policy should be in place that allows RSL’s to recognise the value of these requests from tenants and should be willing to contribute to the realisation of a resilient future proofed dwelling. Wang et al (2018) highlighted in the literature review the importance of properly planning for charging facilities for electric vehicles. With six respondents having not considered how their tenants will charge an electric vehicle in their existing stock the general consensus was that allowances were only being made for new developments. Local planning authorities appear to be focusing also on just new developments, in Swindon as reported by Buchanan, B (2019) they have just introduced planning rules in which all new detached homes must have a EV smart charger to regulate charging time and speed on the network along with new flat developments with parking must have spaces with a charger and a further spaces with the cabling infrastructure.
To ensure the resilience of stock a long-term planning based strategies assessments under a range of possible future scenarios is essential, explains Thornbush, M. Golubchikov, O. Bouzarovski, S. (2013) when carrying out upgrades the paper suggests to take the opportunity to rather than just returning to a pre-existing state, transforming it into a new state that is more sustainable in the current environment. To ensure resilience it should be purposefully and progressively incorporated into all capital investment decisions while undertaking maintenance work. The Researcher has noted that from the interviews all eight respondents carried out upgrade works to the electrical installations in their properties to varying degrees of extent and time frames but overall the majority ran a cyclical electrical upgrade programme between 15-30 years. The ones that didn’t still carried out upgrade works namely when the electrical condition reports were carried out at a five yearly interval. Interestingly none took this opportunity to consider electric vehicle charging as the majority did on their new developments. The Researcher feels this could be a missed opportunity to install cabling infrastructure as a “passive provision” of charging infrastructure this would enable future EV owners to easily connect a charger with the full installation. This highlights a lack of future proofing currently being afforded by the RSL’s to the Researcher.

[bookmark: _Toc68599772]5.4.1 No Action

It was highlighted in the literature review that the government wants driving an electric vehicle to be convenient for people all over the country, and that local authorities had a key role to play in achieving this, with no real consideration being afforded to retrofitting to the existing stock of the RSL managers this could become a real issue. Referring back to figure 15, 6% of RSL tenants could be requiring EV charge points within the next 7 years so action will be needed in the short term to meet this long term goal set by UK Government of making driving an electric vehicle to be convenient for people all over the country.

[bookmark: _Toc68599773]5.4.2 Barriers to EV uptake 

The Researcher further investigated the five tenants planning on purchasing an EV with four of them being put off purchasing one if they did not have access to overnight charging as seen in figure 17. This followed the general consensus of all tenant respondents as seen in figure 13 in the results chapter.
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[bookmark: _Toc66283623]Figure 17- Of those who answered likely or very likely to their next car purchase being electric / would no overnight charging access put you off

RSL’s could potentially be restricting the uptake of EV’s by taking no action as this research has shown that it would put potentially users off by not having an overnight charging facility. The Researcher feels that this no action also has the potential to put tenants off renting a property from the RSL or leaving to move to a property with a charging facility, further research would be required to prove or disprove this theory.

This inaction could also create safety issues for RSL’s. Respondent 4 and 8 were the most concerned over taking no action with both raising safety concerns that it may cause an increase in DIY works and unqualified electricians carrying out installation works. As highlighted in the literature review faulty electrical work carried out by “do it yourself” enthusiasts caused deaths, injuries and fires highlighting the dangers of substandard electrical installations. (The Institution of Engineering and Technology, 2018). 

A survey undertaken by Electrical Safety First reviewed earlier in this research (Smithers, R. 2019)  found that 75% of EV owners had used a domestic extension lead to supply the vehicle and even using multiple extension leads plugged into one another to reach their car, not only introducing electrical safety concerns by also trip hazards This raises safety and security concerns for the Researcher as a resident without dedicated off street parking may run the charging cable crossing the public footpath from the property to the electric vehicle. The Researcher believes not addressing existing stock could lead to rushed installations without the proper planning and even dangerous DIY electrical works.

Interestingly out of the five respondents that were likely or very likely their next car would be electric, two of them (40%) did not think they would need permission to install their own charge point as shown in figure 18.
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[bookmark: _Toc66283624]Figure 18- Of those who answered likely or very likely to their next car purchase being electric / would you need to gain permission for electrical works.

This followed in the same direction as what all the tenants answered as seen in figure 14 with 21% of tenants questioned saying they did not require to seek permission and 6% were unsure. This contradicts results from the interviews with HA managers. All 8 (100%) stating that permission was required for tenants to undertake any sort of electrical work to their properties.




[bookmark: _Toc68599774]5.4.3 No off-road parking 

Further analysis was undertaken of the five respondents likely or very likely to purchase an electric car next. 
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[bookmark: _Toc66283625]Figure 19- Of those who answered likely or very likely to their next car purchase being electric / do you have off-road parking.

Of the five tenant respondents one did not have off-road parking, this respondent would have to either run an extension lead to supply the vehicle which could potentially cause a safety issue as described previously, or find another property that did have off-road parking or the facility to charge their new vehicle. Either option would cause a risk to the RSL, either safety or the risk of losing a tenant. With 11.5% respondents of the tenant questionnaire not having access to off-road parking, as seen in figure 9, it is a small minority of tenants the Researcher feels it is an issue that needs addressing as combined with the possible safety concerns and the need to charge fleet vehicles it could become an increasing issue for RSL’s.

Two of the RSL manager respondents had started to consider how they will address this issue, respondent 3 stated that the tenants without designated parking would have some sort of communal charging facility, they went on to say that all of their flats and sheltered complex’s had communal parking spaces where it would be feasible to install points. The Researcher feels that these points could be used for the RSL’s fleet vehicles too as the general consensus was that there is a transition happening to electrical fleet vehicles for the RSL’s with seven out of eight respondents either having electric vehicles or where planning to have them. It could also alleviate a number of concerns raised by interview respondents including logistically problems of keeping vehicles at head office, as well as employees needed the vehicles for out of hours calls restricting them to leave vehicles a head office location. This was a big concern for respondent 1 who was working in an organisation covering a large geographical area. Space and grid demand concerns were also raised over keeping and charging fleet vehicles at a head office location, by providing these communal charge points the Researcher feels that some of these concerns could be addressed. 

By installing charging points to properties without off road parking such as flats would also provide charging provision in the local area as Beyond Housing have done with their head office after discovering charging provision was inadequate in the local area (Morgan, S. 2019).
The study “Charging demand analysis framework for electric vehicles” (Hardman, S. et al, 2018) further highlights the importance of having an integrated infrastructure as nearly half of owners relied on additional forms of charging from home charging. Vassileva, Iana & Campillo, Javier (2017) suggested that in order to achieve a sustainable use of EVs, national and local governments should focus on providing support for the planning of location of charging stations in densely populated areas. This should be slow charging stations located in parking garages and areas close to the driver’s homes. As seen in figure 1 of this paper Wales is significantly behind the rest of the UK when it comes to providing charging points so would it again provide a good opportunity for RSL’s in South Wales to help with government targets. By the RSL’s taking ownership of charging needs it could also give them control of large spikes in demand on the electricity grid, this was highlighted as a concern in the literature review. 

[bookmark: _Toc68599775]5.5 Demographic of early adopters

The study into the demographic of early adopters in Sweden concluded that over 80% were male and fell into the category of middle aged (Vassileva, Iana & Campillo, Javier, 2017), this was backed by Hardman, Eric Shiu,, Steinberger-Wilckens  (2016) who found that EVs are most popular with people who are around middle aged. The research undertaken on tenants found that the category 31-40 were most likely to purchase an electric vehicle with four out of five respondents likely to purchase an EV as seen in figure 20, although did not highlight any in the category 41-50, which did not correlate to the literature review perfectly. The research highlighted that males were more likely to purchase an EV over females with 80% on those likely to purchase an EV being male as seen in figure 21, therefore agreeing with research undertaken by Vassileva, Iana & Campillo, Javier (2017). Generally the demographic of EV adopters found in this research agreed with that reviewed in the literature review. 

The oldest respondent of the interviews, respondent 7, who was in the 61+ category, was the least enthusiastic about electric vehicle charging, this could be a  “set in ways” mind-set as the other, slightly younger, respondents were more enthusiastic about the concept. This particular age group were also less inclined to be purchasing an electric vehicle with all respondents in this age group either answering “unlikely” or “very unlikely” to the question “When buying your next vehicle how likely is it going to be an electric vehicle?” as seen in figure 20.
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[bookmark: _Toc66283626]Figure 20- How likely is it going to be an electric vehicle? By age
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[bookmark: _Toc66283627]Figure 21- How likely is it to be an electric vehicle? By gender

[bookmark: _Toc68599776]5.6 Conclusion

Both the primary and secondary data of this research has highlighted an increase in EV’s and a higher demand forecast for their usage over the coming years. The general consensus is that the RSL’s fleet will become more electrified which will contribute to the demand and charging needs. It’s been confirmed that the need to be able to charge an EV overnight is considerable with tenants and it would prove a barrier to purchasing an EV to most respondents. It has also been highlighted overnight charging would be preferred with some fleet vehicles but this would need further research. Slow chargers at home seems to be a viable option to eliminate issues around infrastructure capabilities. Currently RSL’s are allowing for EV charging points in new build developments but generally there is no consideration being giving to existing stock which has highlighted a lack future proofing being afforded by the RSL’s to the Researcher. By taking no action to address the need for EV charging points RSL’s could be providing a barrier to the uptake of EV’s and introducing safety risks to the organisations. There is a notable gap in understanding on the tenant’s part to that of the RSL’s management when it comes to carrying out electrical work within the properties which could be a further risk to the organisation. A challenge for organisations will be providing charging facilities for properties that do not have off-road parking. Flats and sheltered complexes of the RSL’s that have communal parking spaces where it would be feasible to install points could provide space to install communal charge points not only to provide for the tenants of the local area but to be used as a facility for fleet vehicles to charge. By carrying out this it would also alleviate demand on infrastructure and the grid at the head office locations. It’s been highlighted that there is a demographic of early adopters of EV which could be utilised by RSL to prioritise installations for charge points following data research of age groups and gender. 




















[bookmark: _Toc68599777]6. Conclusion and Recommendations 

[bookmark: _Toc68599778]6.1 Introduction

The aim of this research was to identify a need to provide suitable charging facilities for electrical vehicles and to determine viable options for Electrical Vehicle Charging for social housing tenants in the Neath Port Talbot and Swansea boroughs. 
In order to achieve this aim it was split up into objectives, which were answered by collecting primary and secondary data executed in the form of a literature review and the primary research collected via questionnaires and interviews incorporating both quantitative and qualitative data. The literature review provided valuable information and data but did not go as far as addressing the objectives.

[bookmark: _Toc68599779]6.2 A need for electrical vehicle charging points, along with types and locations

This research has identified a need for EV charge points in social housing, although currently demand is low with only 2% of respondents of the questionnaires considering an electric vehicle in the next 3 years. This demand is forecast to grow in the coming years with 10% of respondents likely to purchase an EV when they next upgrade. This increase was highlighted in detail as part of the literature review by Rietmann, Nele, Hügler, Beatrice & Lieven, Theo, (2020) who forecasted that electrical vehicles will own 42.5% of the car sales market worldwide by 2035. Government schemes such as reducing tax on EV company cars was also reviewed, again forecasting an increased uptake. Data from the interviews highlighted a need for charge points for fleet vehicles of RSL’s, seven out of eight respondents either had electric vehicles or where planning to acquire them. The general consensus form both the primary and secondary data was that the preferred charging method is slow charging over night at home.           


[bookmark: _Toc68599780]6.3 Timescales that charge points will be needed for social housing tenants in South West Wales and potential implications if housing providers do not act

This research highlighted that potentially 6% of RSL tenants would need charging facilities within the next 7 years, with over half of tenant respondents saying it would put them off purchasing an EV if they did not have provision for charging at home. It’s also been highlighted that not having suitable convenient charging was as a barrier to EV uptake. In-action from RSL’s would not only potentially put tenants off choosing an organisations property but restrict EV uptake forming a barrier to Government targets. It could also introduce a safety issue for RSL’s with the possibility of tenants installing their own provisions which was a big concern highlighted from RSL managers in the interviews. 

[bookmark: _Toc68599781]6.4 Options which could accommodate tenants with both off road parking and those with no dedicated off-street parking and fleet vehicles

The research brought to light that although the vast majority of RSL’s undertook planned upgrade work on electrical installations, none took the opportunity to consider electric vehicle charging as they did on their new developments. The Researcher feels that by installing the cabling infrastructure as a “passive provision” during planned maintenance works would enable future tenants, that own EV’s, to easily connect a charger. This highlights a lack of future proofing being afforded by the RSL’s to the Researcher.
Properties with no off-road parking, although more problematic, are in the minority but a solution should still be sought by RSL’s. Both the primary and secondary data collected highlighted a need for provision. The Researcher feels that charging provision should be installed at communal car parks and sheltered housing complexes for RSL tenants, this would be a viable solution for not only tenants of the properties but also those in the local area with no off-road parking. This solution would also provide a facility for the RSL’s expanding fleet vehicles, by reducing the need for staff to travel to head offices and alleviating demand on the electrical grid at head office locations. These concerns were raised by RSL managers. By providing these communal charge points it would eliminate some of the barriers associated with EV uptake. Tenants and staff could operate these points utilising payment methods via  smart phone, SMS text, subscription and card payment which are all being encourage by the UK government as reviewed in the literature review. The Automatic Vehicles Act 2018 (UK Government, 2018) makes it mandatory for all new public charge points to have “smart” capabilities, although these would not be classed as “public” RSL’s should consider these as they provide benefits like shifting the time of day the EV charges to help reduce and manage the impact of EVs on the electricity network grid. This will also help owners maximise the use of clean, renewable electricity (UK Government, 2018).

[bookmark: _Toc68599782]6.5 Differences in tenant’s needs and housing associations plans

It has been highlighted as part of this research that the demand for EV charging facilities is going to grow in the coming years and that generally there is no consideration being giving to existing stock within the RSL’s interviewed, the Researcher has made recommendations on how this gap can be addressed. 
Another area where there was a notable gap was around carrying out electrical work within the properties. There appears to be a lack of understanding on the tenant’s part around whether permission is needed to undertake electrical work to the properties. Further research is needed as it was not the intention to gather this information as part of this research but it has highlighted a possible risk to the RSL’s.

[bookmark: _Toc68599783]6.6 Summary

The most suitable charging solution would be slow chargers at the tenant’s home, RSL’s in general have not considered how this will be achieved in their existing stock. The Researcher has made recommendations to install “passive provision” during planned maintenance works where off road parking is available. Communal car parks and sheltered housing complexes should be utilised for properties where designated off road parking is unavailable within the next 3-7 years. Not having suitable convenient charging is a barrier to EV uptake so RSL’s should consider acting to ensure charging is easily accessible. 



[bookmark: _Toc68599784]6.7 Critique

Electrical vehicle technology is rapidly changing, especially around batteries and the charging of them. Different charging options may come to fruition such as super-fast charging stations and on-road charging in the near future which may reduce the need to charge overnight drastically. Battery performance for EV’s is also improving which may reduce the need to charge vehicles as often, these points could have an effect on respondents answers in the future. Any research undertaken follow the methods used in this research should take this into consideration. 

[bookmark: _Toc68599785]6.8 Future Research

The Researcher feels that further research could be carried out on tenants living in properties where EV charge points have already been installed such as recent new-build developments to determine if any are currently being used or if there are plans to use them in the future. This could provide further evidence to enable RSL’s to follow the recommendations of this study.
The gap highlighted between tenants and RSL managers with regards to permission to undertake electrical work to properties should be further examined to understand why this didn’t align. The Researcher feels that this subject has the potential to be a great risk to RSL’s. 
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Table 3
Electricity production and charging demand.

Country Electricity production in 2000 Electricity production in 2017/18 Total inventory EVs in 2035 (in Charging demand in 2035 % from total production in

(TWh) (TWh) 1000) (TWh) 2017/18
Australia 2102 261.1 6913 217 8.3%
Austria 613 68.6 3438 108 15.8%
Belgium  84.0 75.0 5457 172 22.9%
Brazil 3489 601.4 7104 223 3.7%
Canada 605.7 650.8 7917 249 3.8%
China 1387.1 6671.9 177,776 559.1 8.4%
Denmark ~ 36.1 30.0 2033 6.4 21.3%
Finland 70.0 70.0 1782 56 8.0%
France 540.0 580.7 19,670 619 10.7%
Germany 5765 649.9 34615 108.9 16.8%
Hong Kong 313 37.0 524 1.6 4.5%
India 569.7 15322 2302 7.2 0.5%
Italy 2766 290.6 15,792 497 17.1%
Japan 1067.8 1025.8 17,031 536 5.2%
Korea 290.1 579.9 4557 143 2.5%
Netherlands 89.6 1135 5333 168 14.8%
Norway 1430 147.5 2400 75 5.1%
Portugal 4338 59.8 3010 95 15.8%
Russia 87738 1109.2 14675 462 42%
South Africa 210.7 255.1 281 0.9 0.3%
Spain 2245 273.8 12510 393 14.4%
Sweden 1453 159.3 4492 14.1 8.9%
Switzerland 67.5 69.2 3223 10.1 14.6%
Taiwan 2383 270.3 125 0.4 0.1%
UK 377.1 333.9 24276 763 22.9%
USA 4052.7 44349 61,970 194.9 4.4%

Total 12,6254 20,351.7 439,206 1381.3 6.8%
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Fig. 2. Frequency distribution of the age of EV owners.
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Tenant Questionnaire

Age 18- 30 31- 40 41- 50 51- 60 61+

Sex Male Female Other Prefer not to say

Do you have off-road parking? Yes  No 

When are you considering upgrading 

your car?

0-3 Years  4-7 Years 8-12 Years 13+ years  Do not own a car

Very Unlikely Unlikely Neutral Likely Very Likely 

Very Unlikely Unlikely Neutral Likely Very Likely 

Very Unlikely Unlikely Neutral Likely Very Likely 

Yes No Not Sure

How likely would it be that you'd need 

to be able to charge it overnight?

When buying your next vehicle how 

likely is it going to be an electric 

vehicle?

If you did not have access to charge 

the vehicle overnight how likely is it to 

put you off purchasing an electric 

vehicle?

Would you need to gain permission 

from your landlord to install your own 

electrical vehicle charging point?

                This survey is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 





        

Participation is voluntary and you may withdraw at anytime



         

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?



Time served in the 

housing/construction sector

Role in the organistaion

Sex

Age

Stock size of your organisation

                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.



Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.



Type of housing stock

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations?

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

Just over 9,000

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

we have just purchased a handful of fleet cars for staff to use a pool cars 

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

I'm told the supply at our head office will only be able to supply around 10 charge points

 so if we want to expland the fleet we will need to look at alternative charge locations 



Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

on new build yes, existing stock no 

every 25 years

Role in the organistaion

Operations Manager

Time served in the 

housing/construction sector

Stock size of your organisation

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations?

On our standard properties yes. Planned full rewire programme of 400 per annum 

Our sheltered complex have all recently been upgraded so nothing there for 25 years 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

yes

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

6,000

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

Yes we have fleet cars- unsure of how many

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

Lack of planning 



Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

on new developments we have installed some points yes, existing stock not yet 

Role in the organistaion

Project Manager

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Houses, Bungalows, Flats, sheltered housing



Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations?

yes planned full rewire programme 



Does your organisation require tenants 

to gain permission to undertake 

electrical work?

yes

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years



Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.



Type of housing stock

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.



Time served in the 

housing/construction sector

Role in the organistaion

Sex

Age

Stock size of your organisation

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?
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Age Gender

Do you have off-

road parking?

When are you 

considering 

upgrading your 

car?

When buying your next 

vehicle how likely is it 

going to be an electric 

vehicle?

How likely would it be 

that you'd need to be 

able to charge it 

overnight?

If you did not have 

access to charge the 

vehicle overnight how 

likely is it to put you off 

purchasing an electric 

vehicle?

Would you need to gain 

permission from your 

landlord to install your 

own electrical vehicle 

charging point?

Questionnaire 1 31-40 Male  Yes 4-7 Years Likely Very Unlikely Very Unlikely Yes

Questionnaire 2 18-30 Female Yes 13+ Years Unlikely Likely Likely No

Questionnaire 3 61+ Female Yes Do not own a car

Questionnaire 4 61+ Female Yes 8-12 Years Unlikely Very Likely Likely Yes

Questionnaire 5 41-50 Female Yes 0-3 Years Unlikely Likely Very Likely Yes

Questionnaire 6 18-30 Male  No 0-3 Years Unlikely Likely Likely Yes

Questionnaire 7 31-40 Male  Yes Do not own a car

Questionnaire 8 51-60 Female Yes 4-7 Years Neutral Neutral Neutral No

Questionnaire 9 18-30 Male  Yes 4-7 Years Neutral Likely Likely No

Questionnaire 10 61+ Female No Do not own a car

Questionnaire 11 61+ Male  Yes 8-12 Years Very Unlikely Neutral Neutral Not Sure

Questionnaire 12 18-30 Female Yes 0-3 Years Unlikely Likely Neutral Yes

Questionnaire 13 18-30 Female No 4-7 Years Very Unlikely Likely Likely Not Sure

Questionnaire 14 51-60 Female Yes 13+ Years Neutral Neutral Neutral Yes

Questionnaire 15 61+ Male  Yes 0-3 Years Unlikely Very Likely Very Likely No

Questionnaire 16 18-30 Female Yes 4-7 Years Unlikely Very Likely Very Likely Yes

Questionnaire 17 41-50 Female Yes 4-7 Years Neutral Unlikely Very Unlikely Yes

Questionnaire 18 61+ Male  Yes 13+ Years Very Unlikely Very Unlikely Very Likely Yes

Questionnaire 19 18-30 Female No 0-3 Years Unlikely Likely Likely Yes

Questionnaire 20 18-30 Male  Yes 4-7 Years Unlikely Unlikely Neutral No

Questionnaire 21 41-50 Male  Yes 0-3 Years Neutral Very Likely Likely Not Sure

Questionnaire 22 61+ Female Yes Do not own a car

Questionnaire 23 41-50 Female Yes 4-7 Years Unlikely Likely Neutral No

Questionnaire 24 31-40 Female Yes 0-3 Years Neutral Neutral Neutral Yes

Questionnaire 25 61+ Male  Yes 0-3 Years Unlikely Unlikely Unlikely Yes

Questionnaire 26 18-30 Male  Yes Do not own a car

Questionnaire 27 18-30 Female Yes 4-7 Years Neutral Likely Likely Yes

Questionnaire 28 41-50 Male  Yes 0-3 Years Neutral Likely Likely No

Questionnaire 29 41-50 Male  Yes 0-3 Years Neutral Likely Very Likely No

Questionnaire 30 31-40 Female Yes 4-7 Years Neutral Very Likely Likely Yes

Questionnaire 31 31-40 Male  Yes 4-7 Years Unlikely Unlikely Neutral Yes

Questionnaire 32 31-40 Male  Yes 8-12 Years Very Likely Neutral Very Likely Yes

Questionnaire 33 18-30 Female Yes 4-7 Years Unlikely Unlikely Likely Yes

Questionnaire 34 31-40 Male  Yes 13+ Years Likely Likely Likely No

Questionnaire 35 18-30 Male  Yes 4-7 Years Very Unlikely Unlikely Likely Yes

Questionnaire 36 61+ Male  Yes 8-12 Years Unlikely Neutral Very Likely Yes

Questionnaire 37 18-30 Male  Yes Do not own a car

Questionnaire 38 61+ Female Yes 8-12 Years Very Unlikely Neutral Very Unlikely No

Questionnaire 39 51-60 Female Yes 4-7 Years Unlikely Likely Very Likely Yes

Questionnaire 40 31-40 Female Yes 4-7 Years Unlikely Neutral Neutral Yes

Questionnaire 41 31-40 Female Yes 8-12 Years Neutral Neutral Neutral Yes

Questionnaire 42 41-50 Female Yes 4-7 Years Unlikely Likely Likely Yes

Questionnaire 43 51-60 Female Yes 0-3 Years Unlikely Very Likely Likely Yes

Questionnaire 44 18-30 Male  Yes 0-3 Years Unlikely Likely Very Likely No

Questionnaire 45 18-30 Male  Yes 4-7 Years Unlikely Likely Likely Yes

Questionnaire 46 18-30 Female No 4-7 Years Likely Very Likely Very Likely No

Questionnaire 47 41-50 Female Yes 13+ Years Unlikely Neutral Neutral Yes

Questionnaire 48 51-60 Female Yes 8-12 Years Unlikely Very Likely Very Likely Yes

Questionnaire 49 41-50 Male  Yes 4-7 Years Unlikely Very Likely Very Likely Yes

Questionnaire 50 41-50 Male  No Do not own a car

Questionnaire 51 31-40 Male  Yes 0-3 Years Likely Very Likely Likely Yes

Questionnaire 52 61+ Male  Yes 0-3 Years Very Unlikely Unlikely Unlikely Yes
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

9,300

Head of Capital Investment 

Partial upgrades on kitchen and bathroom works 

on new build yes, existing stock no 

yes currently 5 fleet cars

yes planned full rewire programme 

social housing ex council stock. Houses, flats, sheltered 

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.



Type of housing stock

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

yes

                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.



Time served in the 

housing/construction sector

Role in the organistaion

Sex

Age

Stock size of your organisation

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?



back to site. 

make sense logistically for some staff- if they have to travel to the office to travel 

Electric company vehicles, cars and vans, will need to be kept at head office which will not 
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

Around 13,000

Sex



Partial upgrades on kitchen and bathroom works 

Head of Business intelligence 

                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Houses, flats, sheltered, bungalows



Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

full rewire programme 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

yes- landlords permission needs to be applied for 

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

Installing circuit for all new build properties some with points also

Considering a has started for tenants with off road parking as we are looking at using the 

car battery as battery storage for PV in the future 

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

5 fleet cars- charge pints at main office, planning on more in the next 12 months 

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

The electrical grid may not be able to cope with the amount of charge points 

needed for our tenants-  if they are all charging at the same time in a local area

Where to locate charge points for both tenant and fleet vehciles will need careful 



after a successful roll out of the last lot.
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

Director of Assets 

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

9,354

Partial upgrades with our works- testing, kitchen upgrades,  works of adaption

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

A handful of fleet cars for staff. Currently looking at vans but range is a concern as we cover. 

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organisation?

Lots. A big one will be how we will charge electric vans. Ideally we would want staff to 

charge at home as they keep their vans with them at all times- out of hours etc



 a large geographical area. We are planning by 2030 all our fleet vehicles will be electric

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

Full rewiring programme 30 year lifespan

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Yes

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

Allowing provision for a point in our new build developments

Properties with no designated parking will have to have some sort of communal 

point. All of our flats and sheltered complexes have some sort of parking where this 

would be feasible 

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Houses, flats, sheltered, bungalows



Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

6,000

Consumer unit changes with some tests (EICR)

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

Handful of fleet cars

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

If there is a sudden increase in demand for charge points it would put a strain on resource 

Who will install these charge points, it coould cause an increase in DIY/Cowboy electricians 



Vans are currently being looked at 

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

full rewire programme 20- 25 years 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Yes, test cert required from tenant on completion 

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

We have installed some charging points on new build homes.

We have charge points at head office 

No consideration for flats as yet.

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Mixture of stock. Houses, Flats, some commerial including shops 



Operations Manager

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

Just over 6,000

Partial upgrades on kitchen and bathroom works 

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

No, we are currenlty looking a aquiring a small fleet of pool cars for staff

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

Charging for pool cars, not much space at main office for a large fleet



Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

full rewire programme 20- 25 years 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

yes- landlords permission needs to be applied for 

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

Installing circuit for new build properties. No consideration has been made yet. 

We have had one application to install 

a charge point which will be checked by a compliance officer once complete 

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Mixed. Mainly houses 



Senior Maintenance Supervisor

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

Yes

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.



Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

Yes, we recently have purchased some small fleet vehicles with the plan to expand the 

electrical vehicles to include the 'work vans' with full electric fleet by 2030

Electrical charging points have been installed at the main office, however as the electrical 

fleet grows there will be a greater demand on  these charging points especially as most of the 

fleet will be utilised around the same working hours.  There is also the consideration of 

'trickle charge point's and 'fast charhge points' as this is the key I believe to the flexiility of 

charging.  In regards to future charging points as a retrofit programme for the stock 

consideration has to be made on the validity of including points in all our properties where 

the likelyhood of our tenants having electric cars at this point is very low, however as the 

demand increases consideration has to be made if we make provisions for the proposed 

points as part of the cyclical electric renewal programme and the retrofit costs.  Also as this 

is a new technology there is a limit to how far forward you should project your programme

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?



Does your organisation require tenants 

to gain permission to undertake 

electrical work?



Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.



Yes, based on a 15 year renewal cycle

Yes some initial thoughts surroundinfg this question but more focus on the new build at the 

moment and not the existing stock as part of a retrofit programme

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Building Surveying  Manager

circa 9000 houses

Houses flats and sheltered complexs - Mixture of traditional and non traditional construction 

type with construction age varying from 1872 through to 2020

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age

X
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Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

3,000

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

no and there are no plans at present 

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

no we would be lead on government funding



Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

just remedial works as part of testing programme 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Yes

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

No, it would be down to them to install



Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Houses and flats/apartments 



planned projects manager

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age


image36.emf
Semi Structured Interviews 

18- 30 31- 40 41- 50 51- 60 61+

Male Female Other Prefer not to say

0-2 Years  3-5 Years  6-10 Years 10- 19 years  20+ Years

6000 ish 

Does your organisation have, or is 

considering, electrical fleet vehicles? 

Timescales.

A trail of a couple of electric cars was being planned pre covid but is on hold.

Do you anticipate any issues around 

Electrical Vehicle charging points for 

your organistaion?

Tenants trying to install charge points themselves or unregistered installers.

we need to ensure that work is done to our properties corrrectly and safely.



due to the pandemic 

Do you currently run a planned 

maintenance programme which 

include upgrading electrical 

installations? Cycle timescale?

Rewiring programme, upgrades as part of kitchen installs, essential maintenace 

Does your organisation require tenants 

to gain permission to undertake 

electrical work?

Yes- permission needs to be applied for then a qualified electrician is needed to undertake 

Have you considered how your tenants 

will charge their electrical vehicles? 

What about properties without off 

road parking? Flats etc.

Not really- we have had one tenant apply for permission which is currently being processed 



with the testing 

the works and test cert must be supplied on completion. An electrical inspector 

will then visit to check the works 

Role in the organistaion

Time served in the 

housing/construction sector

Stock size of your organisation

Type of housing stock

Mix of houses, bunaglows, flats, sheltered



Compliance Manager

Sex



                This interview is part of an Masters dissertation research project into Electrical Vehicle 

Charging points for Social Housing tenants. 



        

Participation is voluntary and you may withdraw at anytime



        

You have the right to not answer questions you are not comfortable with



        

The information you provide will be kept strictly confidential and no participant will be identified.

Age
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