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1.0 Introduction                          
In my work based project I will be looking at the use of other methods of powering machinery. I have chosen this topic as I feel the ever-growing problem is the rise in fuel costs and the lack of supply there is. Firstly, I will be looking at the background behind my topic including the costs and the laws being brought in. I will then go on to conducting a survey with my work force that works with machinery on a daily basis. Using this information, I will summarise the over all data collected and make a decision based on the results. 

2.0    Chapter 1 research methodology

By the year 2030 the government’s plan for all petrol and diesel cars is to stop production. This will allow the EV (electric vehicles) to take over. This is so “all new cars and vans be fully zero emission at the tailpipe from 2035. “(gov 2020). This means that the construction industry and fuel combustible machinery will not be far behind.
The EV changeover has already affected the construction industry. With the use of government grants it will soon be a requirement for all new build homes to come with an electric vehicle charging point. This is to support the change. 
With the petrol and diesel crisis petrol prices have sky rocketed. “ it can easily account for up to 50% of operational costs in some light commercial vehicle (LCV) fleets. “ (uk con 06,2021). This could lead to massive savings for big and small builders within construction. These savings could be re invested into the fleet and more machinery could be added speeding the build process. 
Following up on some of the operational costs I will next be focusing on the fuel prices. In the past 5 years alone the fuel costs have risen from 103p per litre to 129p per litre. Following this data, it is apparent that the fuel prices are rising at a high rate. This is going to affect the use of petrol machinery hugely on site as it impacts the client’s budget for the build. 
From April 1st 2022 the red diesel ban will come into play. This will hugely affect the construction industry as it means theft of fuel will be on the rise. By taking the red diesel away only the white will be left which will be legal to run in cars and machinery on the road. For the theft aspect this is a problem as it will not be as traceable and there will be a higher demand. Another aspect of this is using the white diesel means that businesses will have to pay the tax on the white diesel unlike the red diesel. This will hugely increase the costs that it will take to run the machinery on site. 
Caterpillar has started off the changeover to EV vehicles by bringing out an 8 ton digger. The carbon emissions are greatly decreased. “the single machine will save reduce their CO2 emissions by 52 tonnes”.(Electrek 2019). The savings are enormous on the carbon footprint. For a business this will be a huge advantage as it shows that the business is trying to adapt. This will bring in extra business to the company as they will be able to use this as a marketing technique.
A major factor in using a petrol product is the dangers that it carries when storing. There are methods in which it can be stored but the risk is still there. The HSE states “there is always a risk of fire or explosion if a source of ignition is present”. By changing over to the electric power course for machinery it cuts out the need to use the petrol at all on site. This will in turn reduce the risks of fire and comply with the control of substances hazardous to health (COSHH).
Noise pollution is another huge factor to be considered when planning to move to the electric stage in house building. The clients are the priority when focusing on the quality of the build. An author said “constant noise pollution; funky generator fumes; loud, beeping trucks encircling the block from morning to night” (Patrick Sisson, October 2022). This is a growing concern with the higher demand of houses. By changing over to the electric it means that construction sites may be able to work longer hours if the final DB level is lower. This can also be an advantage to the home owner who is looking to move onto a building site as it keeps the noise levels on a smaller scale. On my site the site working hours are reduced to only 8am to 4:30pm. This is to comply with the council and planning permissions as we have residents living on and around our site.
For comparing the costs between the petrol and the electric I have gathered an advert for a leasing agreement for each. To start off is the electric digger. This has come in at £227.70 per week. The petrol digger with the same digging capacity is £103.80 . This is a high increase in price with a difference of £123.90. Using this data, it is clear to see the electric digger is over double the price. The price increase is due to the mass production of the petrol machinery compared to the electric machinery.
The capabilities of electric machinery. I have based this research by the leading manufacturers and winning digger of the year the 19c-1E. The digger can currently run on “5 hours on a standard application equivalent to a full day” (JCB,2021). This is a good performance but still is a downside to using the electric compared to the fuel. The fuel diggers are able to run for as long as the fuel is available on the site. This application would be okay for the site that is working on an 8-hour basis. However, if there is a project that has to run through the night then this digger would not be able to perform like the fuel digger.

Summary of data 
From my research I have found that the electric machinery is going to be the future but it is still a long way from becoming the primary machinery to be used on site. For the costs I have found that the petrol will be the cheapest on a weekly basis for the lease but the electric would be cheaper to run. In the health and safety section the electric takes over as it minimises the COSHH and spill risks that could lead to fire. When looking at the noise control and keeping the residents satisfied when living on site the electric wins. 

3.0 Findings
To collect my data needed for my work I will be using two different types of surveys. Firstly, is a survey that I will be undertaking on site with the workers to see how often they are using the equipment. Secondly will be more of a health and safety aspect and a storage survey. Using the information that I have gathered I will be finding my average results and working through my feedback from the users and reviewing the information.
The first survey below was conducted on site and I will be taking the average of my answers. It was a tick box exercise. I have chosen the questions on the survey as I feel it defines certain aspects of the research. Question 1 is an important question as it tells me what machinery they are using so I am able to compare my findings. Question 2 is based off the usage that the machinery will be getting. From this information I will be able to determine and compare the usage that is required. Question 3 is talking about the usage span from a fuel perspective. This is an important factor as it covers how much lost time is accumulated from the refueling stage throughout the day. Question 4 is again covering down time on the machinery and maintenance requirements. The final question is for the type of fuel the machine uses. This is important as I will use this later on when comparing my results.  
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My results were as follows for the survey. The survey was conducted online using 25 individuals. When I conducted my surveys, I have tried to use a variety of different workers who may be working on very different aspects of the build. I have taken some from the foundation level and some from the final stage where the external of the plots are finished. I have also taken surveys from individuals like bricklayers who are on a price compared to the groundworkers who are on a day rate. I have done this to make sure that my information gathered is accurate with the speed of the build.
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[bookmark: _Hlk96972168][bookmark: _Hlk96972209][bookmark: _Hlk96972227][bookmark: _Hlk96972246]In this next survey I have focused on 4 main topic areas that I would like to adapt on again using the 25 individuals. Firstly, is the storage of the fuel and the risk assessments needed to store and use the fuel correctly. Secondly will be looking at the spillage method statement. To cover this, I will be asking the workers if they have had any past experience with spillages and how they acted on them with the time / cost implications. Thirdly will be the noise pollution and if they have had any effects off the machinery. Lastly, I will be looking at the security of the machines overnight and if they have any experience in fuel theft from the machinery in the past. Below is the survey that I will be using to gather my information.
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The results for my next survey that I undertook are below. On question 1 I can see that the majority of the fuel on site is stored in the locked over night fuel storage. When I took the results with the remaining who had left it in the works van and the site compound I had more of a feel it was out of habit and not taking the time at the end of the day to store the fuel correctly. In the second question I looked at past experience with spillages and how long they had down time on the machinery.  The over all result was the 1-hour time line. This is due to the spillage systems we have plotted around site. The worker that had the longer than 3-hour time line was due to the oil spilling from the machinery and the machine was not able to be used until it was fixed. Due to the amount of oil there was a special environmental team that had to come out and assess and give guidance on how to clean up the area. The third question looked at the noise pollution from that machinery. Looking at the results it was only the one worker who was affected. This was due to the worker not wearing the correct PPE and had a bad ear after working on the machinery. For the final question I looked at the security of the machinery/ fuel overnight. This was a high number as there has been a lot of theft on site. After speaking to the workers, the majority of the machinery was the smaller items like the disk cutters and the Wacker’s not being secured correctly overnight. The fuel is also another big issue on site with being stolen. With bringing the red diesel to the white those numbers should change drastically with the theft as the white diesel won’t be as traceable. 
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Consumer reviews 
For the next part of my project I will be looking into online consumer reviews and comparing the data between the electric and the petrol machinery. I will be focusing the main research on the disk cutter as I feel I will be able to get a broader range of evidence as it’s a more commonly used machine.
For the first product is the Makita branded tool (electric disk cutter).  “The DCE090ZX1 is a cordless Disc Cutter, powered by two 18V Li-ion LXT” (amazon 2022). The first review is the good review of the product. The review I have chosen is from a stone mason who has come from a petrol machine. The worker has a positive review on the machine.  Next is the negative review of the disk cutter. The main issues are the quality of the product including the life span of the batteries and the ability of the product. I have chosen to take this review as it is from a landscaper so a daily user of the machine.

Electric Makita disk cutter.
	positive review 
	negative review

	-power-full and able to cut stone easily.
-better to use than the traditional petrol machines.
-cheap disks.



“jasper amazon review”
	-non compatible battery with other of the brands products.
-poor battery time
-not fit for purpose.
-goes though 2 of the battery’s In a short time.

“Chris potts amazon review”



For the petrol Makita cutter I have chosen to use the “Makita EK6100 61cc 12" Petrol Disc Cutter” (amazon 2022). For the first positive review I have chosen to take from a range of reviews as there was only short answers. For the negative feedback I have also chosen to take from a few different reviews as there wasn’t a specific review that suited all aspects.
Petrol Makita disk cutter.
	positive review 
	Negative review

	-Very reliable and easy to set up.
-cheap product for what It is. Makes buying over renting a more sensible idea.
-very good power output.
-cheap disks.

“range of reviews on amazon”
	-dead in three hours and would not restart.
-regular issue according to the rep for Makita.
- would not recommend product as unreliable.

“range of reviews on amazon”



In conclusion of the two reviews I would say that out of the two the petrol would be the better option. I have chosen this due to the amount of good reviews to the bad on the products. With the petrol products I have found that all of the positive reviews are repeating themselves  as a good quality product with a lot of power to cut. The electric had more of the bad reviews which are saying how they are not very capable on the cutting side. For a disk cutter this is a massive factor that needs to be considered.

4.0 conclusion 
To conclude my work-based project I feel that the electronic product is the best option as it will be the future of machinery on site. I have chosen this as I feel throughout my research, that there is an ever-growing problem with the fuel prices and the government bringing in new laws on a daily basis to try and reduce our carbon footprint. From the information gathered I can also see that the product development on the electronic machinery is moving at a staggering rate so the difference in power is not far behind.
 In the first part of my assignment I focused on the background information on the machinery and the fuel crises and the drastic rise in fuel costs over the last decade. I then conducted a survey with the on-site workers on my site. I used the results to make an educated assumption on the most usable product to date. After I finished my survey gathering and analysing the data I moved onto the product consumer reviews from a trusted and known seller. I used that information as I thought it would be best suited as they were buying the product as well as being the user of it. From these results I made an assumption on what I thought the best suited product of the two was. 

5.0 reflective journal
By doing the work-based project it has taught me that there will be sudden changes in business that will come unexpectedly. By choosing the topic which is suited to all construction I have found that change can be made when it effects the finances. Where I have spoken about the fuel differences from the red diesel to the now used white diesel there is a massive increase on the total expenditure and that companies will be looking at alternative methods to reduce that figure. Where I collected my results from my work force it has taught me that the majority of the workers who undertook the survey used the machinery on a daily basis. This helped my research as I was able to then go into the differences in using the electric machinery and the benefits that it could impact on the day to day running’s and costs. Going forward in the future I would like to use this information to start a green construction site in South Wales. I feel that this will give me the edge over my competitors and from a business aspect it will be an aspect of the build that the company would be proud to show off to clients on the stats figures.
Starting with the failures I found there was a lack of knowledge on my site with the electronic / EV plant machinery. This impacted my research as I would have liked to gather a lot more evidence with people who are using the machinery on a daily basis. To get around this in my research I lowered my requests and used machinery like electronic disk cutters which are used on a daily basis on site. I also used articles written from users that have been using that machinery. Another aspect that effected my research was that the machinery is not mass produced on the same scale as the petrol machinery. This made comparing the costs of the two differences difficult. To get over that I again used the disk cutter as my centre point for the two. For the success of my project I think that it is evident that the electronic machinery is going to be a thing of the future on construction sites. A massive factor that has helped this is the governments change to stop the red diesel on site. This has almost doubled the running costs which should make companies start to look at alternative methods. When I first set out I knew that there was an issue within the construction industry and my goal was to show that there is an alternative method to the diesel/ petrol issue. I feel throughout my research I have shown that the electric plant is rapidly advancing and is capable. 
All of the research that I have gathered and put together is going to help me when I eventually manage my own building site. I will put the idea to change to electric and using some of the research on why it will benefit the company and the building site. It has also helped me be able to understand the electric market and the battery life of the plant. It has also made me realise some of the finances on the plant machinery and the astronomical rise in the fuel costs due to the red diesel coming to the end. If I was to redo my project I would like to go into more detail on the health and safety aspects such as the fumes of the combustion engine and the carbon footprint that is left as a result. I would then like to go more in depth on the capabilities of the two pieces of equipment including the digging force on the diggers. I would also like to gather more information from first hand users of the electronic machinery. To do this I might have to contact the supplier direct and see if they would be able to arrange an event or a meeting, which I could attend with an electronic digger operator.  I feel by doing this extra research I would be able to gather more precise information and be able to make a better judgement on the day to day running’s in comparison. 
Going into my project I wanted to make sure that I found another method instead of the traditional combustion engine. I also wanted to make sure that doing this without compromising the ability and the longevity of the combustion engine. From experience the combustion engine is expensive to run and maintain so I wanted to target my evidence towards the electric as its less maintenance but a higher cost to purchase. So, from the information that I have gathered I feel that I am still able to give my strong opinion that the electric plant machinery is going to be the future on construction sites. As I have said above that my plans for the future is to run a green construction site and only use electric machinery. From the information I have gathered I don’t feel that my idea is currently ready but I feel with the rapidly advancing technology and the rising costs in fuel that the idea won’t be far away in the next 10 years. I will continue my research as the plant starts to advance to make sure that I have the upper hand over the competitors in my surrounding area and that I try to promote my idea to my company as much as I can.
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