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Introduction
The Final Report of the project proposed by the Registration Team, entitled “The Biometric Registration System” has been compiled jointly by all three members. The sections include:
1. Ideation
2. Creation
3. Tech Set-up
4. The Market and Competitors
5. Marketing Plan
6.  Finance Plan
7. Management and Operations

The above sections, (apart from Section 2 which is shared) have been individually allocated to team members. The author of this assignment has been allocated ‘The Market and Competitors’ and ‘Finance Plan’.









Section 2: Creation
As part of this project the author of this assignment put together the hardware. This consisted of connecting a fingerprint sensor to a raspberry pi by connecting jumper wires from the ground, TX and RX of the fingerprint sensor to the USB to TTL converter and the power from the fingerprint sensor to the raspberry pi using a breadboard. Next, a 2X16 LCD display screen was connected  to the raspberry pi by connecting the ground and power from the screen to the ground and power pins of the raspberry pi and the serial data (SDA) and serial clock (SCL) to pins 3 and 5 of the raspberry pi.
[image: ]
Figure 1: Photograph of full hardware set up taken by Author of Assignment

During the completion of this a few problems were encountered as unfortunately not enough research was done. When the sensor was first connected to the USB, the power was connected to the 3V pin on the USB. This was because it said 3V on the sensor pin. This then blew the USB.
[image: ]
Figure 2: Photograph of the 1st attempt of hardware set up taken by Author of Assignment
The reason for this was not obvious at first, so the datasheet was studied for the sensor and  it stated that the supply voltage for the sensor was 3.6 to 6V, so it was attempted again with a new USB connecting the wire to the 5V pin of the USB. However the same result occurred. So after further research it was discovered that the sensor was just too powerful for the USB. The author then decided to connect the power straight to the raspberry pi. This proved successful. 
[image: ]

[bookmark: _GoBack]Figure 3: Photograph of hardware set up without screen taken by Author of Assignment









Section 4:  The Market and Competitors
At the outset of this project the feasibility of the idea was researched. Market research is essential at the start of any project to prevent waste of time effort and money. 
There are two types of market research

Background Research:
Historically, the idea of scanning fingerprints is not a new one. It was discovered in 1680. (See Appendix 1).
So the concept of this project is not new but well established, turning over approximately 16.7.billion US$ per year in 2018 for example (1).  It certainly has a proven success record and potential of expanding to other areas.
Primary research:
Before any project it is necessary to discover if there is a market for the proposed product. This could be looked at as a ‘need’ for the product. Williams advises to investigate what is the ‘need’ (to which your business is the answer), how strong is the need, how will your business do this? It has to fulfil the need in the market and it can do so better than competitors, (2 p119).
In the scenario for which the project is intended, a need for improvement was highlighted, the current registration system in lecture rooms was slow and holding up the start of lectures. It was also inaccurate as it was possible to ‘buddy sign’, manipulate information and to forget to sign in. Also the results would have to be filed or transposed to a database after the event, which would be time consuming.
The first step of the market research was a questionnaire compiled for the stakeholders or target customers, (Lecturers) to fill in. (See Appendix 2). This is primary research as it involves the target market. The purpose of this was: 
1. To ascertain that an improvement was required, 
2. To ascertain what the lecturers would prefer so that a suitable product could be designed that was guaranteed to be successful.
It is necessary to analyse what the customer wants as this will have an influence on the design of the product. The questionnaires were very successful and were returned and analysed. The results of these were taken into consideration at the early stages of the design.
Identified needs of the target market were: 
Needs to be quicker
Needs to eliminate forgery
Needs to be statistically recordable.
Needs to be accessed by Lecturers.
It was confirmed that the BRS product will fulfil all these needs.
At this present time there are no other fingerprint scanning devices used to record entry into lectures in any of the campuses in UWTSD.  .
This research proves that there is a potential market for this product and that the target market is the Lecturers and IT administration department of UWTSD initially, and following that, the remaining campus..
Competitors
Brandenburg points out, “It's critical to learn the competitor landscape and main industry players, their pricing and market tactics.” (3). Having proved that a market does exist for the product the next step is to make sure it has an advantage over any completion.  Direct completion such as similar products from another supplier and indirect competition such as other ways of solving the problem like the current paper and pen manual list.
Competitors consisted of established companies that offer complete systems which would also record payroll information, or are technologically more advanced, dealing with payroll, and come in a package with maintenance contracts. These are not considered as competitors as their product, although similar, include too many facilities not required for this project and cost in the region of £420, (4).
When researching similar products Biometric Supplies , Digital Persona model costs 103.06 (5). The advertising uses the slogan “Best in class”, followed by a description of the model. 
ERS Crossmatch model costs £75.60 (6) and simply uses the slogan “Effective Solution” followed by description of the model. 
The model from Viking Direct, Safe Scan costs £130.80  (7) and states “Safe, Fast and Secure Time Registration”, before description of the model.. 
Williams discusses  three main ways that a product can prove better than its competitor’s. (2 p35-44)
Cost: i.e. cheaper or better value. BRS must ensure their product is cheaper than similar products from competitors. BRS product final selling price (see p18 and Spreadsheet 2 p21), is not significantly cheaper, but this is justified by the fact it includes software, database and screens.
Differentiation:  better than, and different than, competitors, (unique selling point). It’s benefits must be included in the slogan or mission statement.
The BRS product has an effective and memorable mission statement: “Makes things Easier”. Compared to the aforementioned slogans, this sounds more attractive than its competitors. BRS  is a simple product, less to go wrong and does only what is necessary. 
The product should be better than its competitors in some way and a better option than the current situation. The current method of pen and paper was the cause of the identified problems. 
Focus:  produced by specialists in the field.
The BRS team are expert in this field of registering for lectures, as they are students carrying out this very task themselves so can relate and identify to the process and it’s needs and problems. This can be turned to an advantage for this project. The BRS mission statement: “Makes registration easier”
PESTLE Analysis:

	
	Positive Points
	Negative Points

	Political
	The equipment used in the production of the product is manufactured in China, so Brexit implications would not affect the project.
	There are no political negatives with this product.

	Economic
	
	The high and raising interest rates for loans would affect this project detrimentally if a bank loan was used.


	Social
	
	Students may be suspicious and untrustworthy of the principle of providing their biometric ID to be kept on record. Students would have to be reassured of security measures. (also see Legal below).


	Technology
	This project embraces technology and illustrates its positive benefits.
	Danger of hacking and obtaining ID

	
	Positive Points
	Negative Points

	Legal
	It is considered illegal to obtain biometric data of children under 16 years old without permission of parent. This would not apply to university students. Also the Data Protection Act, now replaced by General Data Protection Regulations 2018, requires access to biometric data to be protected by authentication and password , only to be used for the purpose for which they are intended, and to be destroyed when no longer needed.
(  See reference 8 below)
	

	Environmental
	Although product would require more electricity, this would be minimal. 
Use of paper and writing materials would be eradicated.
Likewise the database and website are small and will not take up a large amount of space. The process will not need to access the internet.
Apart from the initial purchase of the necessary hardware parts of the system, no additional computers using electricity will be needed. 

	All hardware would have to be disposed of safely or recycled.



Table 1: Pestle Analysis

Legal: “All institutions will be held far more accountable for the data they hold.” (8).
SWOT Analysis: 


Table 2:  SWOT matrix Cube










Conclusion
The most important aspect of market research is simply to identify if there is a ‘need’, that there is a ‘market’ and prove the proposed new product meets the need, rising above competition.
Background research of the market trends of similar products will reveal if the product has outgrown its selling potential and may point to ways to improve or change the business product. 
Research of competitors, (direct competition) will show the strength of competition, what they have to offer and show how the product of the new business could be made better than the competitors and  suit the customer’s needs more effectively.
Alternative methods to answer the needs (indirect competition) such as paper an pen, must also be examined so that the new product can be shown to be better.
Market research is a necessary and valuable task to complete before any project is finalised, and included in the business plan.
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Section 6: Finance Plan
All business start-ups need a financial plan and this includes initial funding, careful calculation of how much this might be, raising the money and then monitoring and management of the money coming in and going out of the business. 
All businesses need money to start and money to run. Williams explains “It costs money to start a business…the bottom line is that a business turns a smaller amount of money into a larger amount of money, so we need money to start with.” (1 p127). Ideally if the business is run skilfully and effectively, the product will sell, money will start to come in and build up to match the outgoings, eventually leading to a profit.
Start -up costs are the expenses that go out before the business generates an income so these have to be calculated. This process may take longer than first thought. Many costs can be underestimated or forgotten when calculating at the start.
Simplybusiness.co.uk, a business advisory website, (2) points out “unexpected costs and poor budgeting are two of the main reasons for the high business failure rates.” Many new small businesses in the UK run out of money. This is backed up by Bhimami stating; “More than one third of business failures are due to founders having a poor understanding of financial management.” (3). This can be due to poor initial research, over optimistic sales forecasts and  raises in interest rates on loans to name a few.
In the website article on financing new businesses, www.startupdonut.co.uk (4) advise the following topics to account for when calculating start-up costs. Below is a chart detailing these in relation to this project:




	Item



	In Regard to this Project
	Estimate
Cost

	Equipment
	Includes parts to compile scanner 
	£73 (5)

	Location
	The scanners will be compiled in team member’s homes, as not much space will be necessary at the early stages. The team will not require to rent an office or desk at this stage. Although it is necessary for on-going market research, update of website and  financial managing, this can be carried out at team member’s homes
	£0

	Stationary
	This will include business cards and flyers etc. 
	£178.28  (6)

	Website Cost
	The team have agreed for Website Manager of the team to create a website. This will be available for the university site. (In different circumstances there would be a charge for setting up (subscription) and consultation fee. (See reference 7)
	£0

	Mobile Phone
	Not considered necessary at this stage
	£0

	Company Registration
	The Company will be registered as a Limited company. This can be carried out online for a minimal fee but can also be carried out by a solicitor for a higher fee. Estimate £20 (8)
	£20 (8)

	Solicitor Fees
	Not applicable at this stage.
	£0

	Accountant Fees
	The business will have to present official end of year accounts for the Bank or investor. A professional accountant will carry this task out. 
	£360 (9)

	Business Insurance
	All companies must have insurance. The BRS will not require insurance for staff liability or Location, so the insurance will be for liability (See Appendix 3 for list of different insurance types). 
	£81.72 (10)

	Data Storage 
Back up
	 It will be safer and necessary to transfer all company data onto a separate hard drive or cloud storage for back up, or both. However the team considers this not necessary for the first year.

	£0

	Email Account
	This will be a University email address and therefore no subscription required.

	£0

	Bank Account
	The business will open a bank account in the name of BRS but the charges will be minimal for the first year.
	£48 (11)

	Travel Costs
	Not applicable for the first year.
	£0

	Staff Salary
	Not applicable for this project initially, but £10 has been allocated for one team member to put together one unit. 

	

	Marketing
	Stationary and website 
 (mentioned above)
	£0


Table 1: Start-up Costs


It is also necessary to calculate running costs for a year ahead, and have an accurate idea of sales forecasts. This will form a major part of the business plan to present to potential money lenders.
The above items of costs can be divided into Fixed Costs and Variable Costs. The fixed costs are costs that remain the same, regardless of activity:
The variable costs are the costs that differ each month and fluctuate. 


Sources of Funding:
To be successful if getting any financial help from a bank or lender, a lot of importance is placed on the Business Plan “Such potential will be assessed by information in your business plan” (1p134). This stresses the importance for a carefully designed business plan.
Williams discusses possible sources of funding: (1 p127-134) 
The Team’s own personal money or friends and family (savings): This may seem attractive as there are no high interest paybacks, but it must be remembered that interest received by team member from their savings account will be no longer received. 
Personal borrowing Credit cards and Bank loans: Credit card interest and personal loan interest is high. Bank loans to a company are usually lower interest loans so preferable. Most loans have a fixed return in the interest that is not depending on the sales. So this is a benefit. 
Grants local council and government: some grants are non-pay back. Research into available grants from local government, must be investigated as valuable funding (although not usually large amounts) may be missed. Grants tend to be smaller. Business Wales (www.businesswales.gov.wales) have options of grants and funding. Development Banc of Wales for example. Also the City and County of Swansea offer grants. It is worth applying for a grant but it cannot be guaranteed.  (See Appendix 4).
Investors,  Venture Capitalists; this is an attractive option but it demands equity in that whoever invests will state in the agreement they  have a say or own a certain percentage of the business or shares. Venture Capitalists are not often interested in start-ups and prefer to up and running businesses. Venture Capitalists also expect a return depending on the amount of sales.  
Business Angels: Generally business angels invest a smaller amount of money than the venture capitalists, but do not insist on such a large equity of the business.
Crowd Funding: This is a newer option that has become more popular over the recent years. The idea is that you advertise on a website details of what you want funding for and receive a small amount from a lots of different parties, who do not require any ownership of the business, or a small amount. The subject of the BRS product would be unlikely to attract enough donations.
The total start up amount required for this project has been calculated as £805. (See Spread sheet 1 p20 ) For the purposes of this assignment, the author has made a decision to initially apply for a grant to cover this amount. If this is unsuccessful the author suggests a bank loan of £800, which has an interest of 6% pa, (figures from a website advertising start-up business loans)  (12).   Williams points out that businesses are more likely to acquire a loan if it has already invested  money personally. (1p133), so this could be a possibility to be considered and to arrange a smaller loan.  Grants are not so easily accessible now so this option cannot be relied on. 
Start-up costs: £805 rounded down to £800, (see Spread sheet 1 p20).  For the spread sheet calculation for this assignment, an £800 bank loan at 6%pa (£48) has been applied. 
The annual sales projection will be 50 lecture rooms, which will be 50 scanners. The scanner will be marked up to £95 (See Spread sheet 2 p21). If 50 are sold at £95 per unit, a gross profit of £1100 will be made. After expenses of £688, this will give a net profit of £412, (including the loan being paid off after one year). (See Spread sheet 2  p21), Spreadsheet 3 p22  and Spread sheet 4 pp23, 24.).
 In order to break even, that is, sales income match outgoing expenses, 31.295 scanners would have to be sold instead of 50. (See Spread sheet 4 p24).
.Financial Management
The cash flow is the comparison between the incoming money and the outgoing money of the business. The income of the business must cover the overheads (outgoing) or ideally exceed the outgoings. If it exceeds the outgoings then a profit will be made. If it equals the outgoings it is known as a ‘break even’. This underlines how important it is to monitor the cash flow. 
The financial situation of this company will be monitored by a designated team member, (the author of this assignment), by monthly examination of money spent and money coming in. Williams advises:  “worry about the cash flow from this point forward – it will save you a lot of time and money here on in.” (1 p115). 
The actual budget may turn out differently to the budget suggested at the outset and adjustments may have to be made. Also, costs may crop up that were not previously budgeted for. 
It is also necessary to carry out regular market research as changes in the market and competitors may influence financial decisions.   Bhimami advises: “to constantly scan and update the current situation regarding competitors and the market of similar products” (3). Bhimami adds: “Start-ups need to keep tweaking their activities on the basis of any new information they get, altering their business model as they go.” (3).
Invoices must be sent and monitored for receipt of payment.
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	START-UP COSTS
	 
	 
	 
	 

	Biometric Registration System
	March 14, 2020

	 
	 
	 
	 
	 

	COST ITEMS
	MONTHS
	COST/ MONTH
	ONE-TIME COST
	TOTAL COST

	Company Registration
	 
	 
	£20.00
	£20.00

	Marketing
	 
	 
	£178.28
	£178.28

	Scanner 5 Units x £73
	 
	 
	£365.00
	£365.00

	Prototype Scanner 
	 
	 
	£160.00
	£160.00

	Business Insurance 
	 
	 
	£81.72
	£81.72

	ESTIMATED START-UP BUDGET
	 
	 
	 
	£805.00

	 
	 
	 
	 
	 

	Spreadsheet 1: Start-up Costs
	 
	 
	 
	£800.00

	 
	 
	 
	 
	 







	REVENUE
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	 JAN1
	 FEB1
	YTD

	Budget Sales Units
	0
	0
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5
	50

	Budget Sales  @ £95 per unit
	£0.00
	£0.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£4,750.00

	Other Revenue 
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00

	Net Sales
	£0.00
	£0.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£4,750.00

	Scanner @ £73 per unit
	£0.00
	£0.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£3,650.00

	Cost of Goods Sold
	£0.00
	£0.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£3,650.00

	Gross Profit
	£0.00
	£0.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£110.00
	£1,100.00

	 

	EXPENSES
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	 JAN1
	 FEB1
	YTD

	Marketing
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£15.00
	£13.28
	£178.28

	Company Registration
	£20.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£0.00
	£20.00

	Business Insurance 
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£6.81
	£81.72

	Bank Charges
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£4.00
	£48.00

	Accountant
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£30.00
	£360.00

	Total Expenses
	£75.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£55.81
	£54.09
	£688.00

	Net Income
	-£75.81
	-£55.81
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£55.91
	£412.00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 

	NET INCOME
	-£75.81
	-£55.81
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£54.19
	£55.91
	£412.00

	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Spreadsheet 2: Profit and Loss Forecast
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



	 SPREADSHEET 3 CASH FLOW FORECAST
	Beginning
	Mar-20
	Apr-20
	May-20
	Jun-20
	Jul-20
	Aug-20
	Sep-20
	Oct-20
	Nov-20
	Dec-20
	Jan-21
	Feb-21
	Total

	Cash on hand (beginning of month)
	 
	£0.00
	£360.00
	-£5.00
	£93.00
	£203.00
	£313.00
	£411.00
	£521.00
	£631.00
	£729.00
	£839.00
	£949.00
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	CASH RECEIPTS
	 
	Mar-20
	Apr-20
	May-20
	Jun-20
	Jul-20
	Aug-20
	Sep-20
	Oct-20
	Nov-20
	Dec-20
	Jan-21
	Feb-21
	Total

	Cash sales
	 
	 
	 
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£4,750.00

	Loan proceeds
	 
	£800.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£800.00

	Owner contributions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£0.00

	TOTAL CASH RECEIPTS
	 
	£800.00
	£0.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£475.00
	£5,550.00

	Total cash available
	0
	£800.00
	£360.00
	£470.00
	£568.00
	£678.00
	£788.00
	£886.00
	£996.00
	£1,106.00
	£1,204.00
	£1,314.00
	£1,424.00
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	CASH PAID OUT
	 
	Mar-20
	Apr-20
	May-20
	Jun-20
	Jul-20
	Aug-20
	Sep-20
	Oct-20
	Nov-20
	Dec-20
	Jan-21
	Feb-21
	Total

	Marketing
	 
	£178.28
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£178.28

	Bank Charges
	 
	 
	 
	£12.00
	 
	 
	£12.00
	 
	 
	£12.00
	 
	 
	£12.00
	£48.00

	Insurance Business 
	 
	£81.72
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£81.72

	Materials and supplies (in COGS)
	 
	 
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	£365.00
	 
	£3,650.00

	Accountant
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£360.00
	£360.00

	Company Registration
	 
	£20.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£20.00

	SUBTOTAL
	 
	£280.00
	£365.00
	£377.00
	£365.00
	£365.00
	£377.00
	£365.00
	£365.00
	£377.00
	£365.00
	£365.00
	£372.00
	£4,338.00

	CASH PAID OUT
	 
	Mar-20
	Apr-20
	May-20
	Jun-20
	Jul-20
	Aug-20
	Sep-20
	Oct-20
	Nov-20
	Dec-20
	Jan-21
	Feb-21
	Total

	Loan principal payment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£800.00
	£800.00

	Capital purchases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£0.00

	Other startup costs - Prototype
	 
	£160.00
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£160.00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£0.00

	Owners' withdrawal
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	£0.00

	TOTAL CASH PAID OUT
	 
	£440.00
	£365.00
	£377.00
	£365.00
	£365.00
	£377.00
	£365.00
	£365.00
	£377.00
	£365.00
	£365.00
	£1,172.00
	£5,298.00

	Cash on hand (end of month)
	0
	£360.00
	-£5.00
	£93.00
	£203.00
	£313.00
	£411.00
	£521.00
	£631.00
	£729.00
	£839.00
	£949.00
	£252.00
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	




Spreadsheet 4: Break even and Cost Analysis
	
	
	
	
	
	
	
	
	
	
	
	
	

	BREAK EVEN ANALYSIS
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	The break even point is the production level where revenues equals total expenses.
	
	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	BIOMETRIC REGISTRATION SYSTEMS
	
	
	
	
	
	
	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	Break Even Point Formula is :-
	Fixed Costs p.a. divided by sum of unit Selling Price minus unit Variable Costs
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	Break Even Point
	
	31.295
	Units
	recovers full year fixed costs
	
	
	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	 
	
	
	
	
	Unit Price
	Unit Cost
	
	P & L
	
	 
	
	

	Profit on additional sales
	18.705
	Units
	£95
	£73
	
	£412
	
	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	

	TOTAL
	
	
	50.00
	Units
	
	
	
	
	
	 
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	COST ANALYSIS
	 
	Full Year
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	Scanner Cost
	
	£3,650.00
	
	84.14%
	
	
	
	
	
	
	 

	Accountant
	
	£360.00
	
	8.30%
	
	
	
	
	
	
	 

	Marketing & Stationery
	£178.28
	
	4.11%
	
	
	
	
	
	
	 

	Business Insurance
	
	£81.72
	
	1.88%
	
	
	
	
	
	
	 

	Bank Charges
	
	£48.00
	
	1.11%
	
	
	
	
	
	
	 

	Company Registration
	£20.00
	
	0.46%
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	£4,338.00
	
	100.00%
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	As seen the Scanner cost represents a major part of the costs therefore looking at ways to reduce this would increase the Net Profit

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Spreadsheet 4: Break Even and Cost Analysis
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	


Conclusion
Every new business needs money to start with. The amount to be raised to start-up must carefully be calculated by consideration of all requirements and accurate estimations and appropriate mark up for the product.
The business Plan must be well laid out and designed containing important information that potential investors need to read: i.e. sales projections profit and loss and balance sheets. Potential investors need to be assured that the proposed business will be successful. The Business Plan represents the new business and has to convince the investors. The sales of the product must bring in more than, or same as, the outgoing figure so a profit or break even result is achieved. 
The financial side of the business must be managed by constant observation and monitoring of all income and outgoings by a designated member of the team. This will enable problems to be brought to light in time for appropriate changes to be made.  A significant number of new businesses collapse due to poor financial management. 
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Appendix 1
In 1680  an anatomical professor discovered that each individual has a unique pattern of ridges and curves on finger and thumb tips. The idea of recording this began then but mainly in 1890 to 1920 by the FBI and American Police to identify criminals. (1).
As computer technology progressed, scanning, fingerprints progressed slowly and steadily. The idea of using this personal identification to authorise, gain entry or to record entry to a particular area escalated. For example: passport  border control, banks and finance. cars, phones and laptops (security to prevent theft). (1).
In the 2004 Olympic Games, 65,000 entrants were scanned in and out. (1) Now, it is used in 33% of schools in the UK on parent and dinner queues. (1).
Many workforce places have a system where an ID cards or fingerprint scanning  is used for attendance.
1. S Mayhew Article: History of Biometrics from in  www.biometricupdates.com/201802/history-of-biometrics-2  accessed on 23.11.19












Registration Project Questionnaire
Please complete this questionnaire by either writing on the lines or circling the yes/no answers.
1. Are you happy with the current registration system the university uses?
Yes	No

2. If not, then please explain your main issues 

……………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………...

……………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………....


3. Would a digital based system be preferable?
Yes	No
If ‘No’ please explain why?
……………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………....

4. The main project is focused on creating an easy to use registration system that utilises biometrics (fingerprint) to register the pupil’s attendance. What would your main concerns be if this was to be implemented?

………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………....
………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………....
5. The registration system will have a website/app that teachers can log in to which will allow them to see all the pupils that have attended the lesson along with the option to change authorized absences. What other features should the website allow?

……………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………...

……………………………………………………………………………………………………………………………………………….








6. What would you consider to be the main challenge of this project? 
………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………...

………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………....


7. Which of the following names do you like the most?
1. Biometric Registration System (BRS)
2. Teaching Registration Assistant (TRA)
3. Biometric Registration Assistant (BRA)
4. None of the above 
If you have a suggestion, please write below   
……………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………....

Is there anything you would like to add?
………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………...

………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………....

Thank you for taking part.
















Appendix 2

Types of Business Insurance

Public liability insurance is a key cover for many businesses, as it can protect you if someone is injured or their property is damaged because of your business. Simply Business offers between £1 million and £5 million of public liability cover.
Employers’ liability insurance is a legal requirement for most limited companies that have employees, contractors, casual workers or temporary staff. It’ll cover claims from employees who’ve been injured or become seriously ill as a result of working for you.
Professional indemnity insurance is a vital consideration for all businesses that give advice or offer professional services to other businesses. It covers you in the event that you give faulty advice that causes financial loss to a client.














Appendix 3 


Example of Available Grants


	Swansea
	Business support grant
	Up to 50% of project costs; a minimum of £250 to a maximum of £1,000
	Project costs
	Open to new businesses (that have either just started or are within their first two years). They must be based within the City and County of Swansea area



Cited in: S. Cook Article title: Business Grants in Wales: What do you need to Know? Found online at https://startups.co.uk/business-grants-wales/ accessed 3.3.20
Business Wales at www.businesswales.gov.wales /grants explain and offer options and application forms. 














Appendices Section of EIG Assignment 2

(Initially to be submitted separately but now to be included with Final Report)
Total word count of this section alone: 3320


Contains:
Progression and Learning
Visit to an event
Team report Sheets













Progression and Learning from This Project

During completion of this project and the Enterprise and Innovation Module, I have gained important knowledge to add to  my academic and employability skills. 
PowerPoint Presentation:
For example, both the preparation of the slides making sure they were visually interesting and had relevant content to what I was presenting, plus the actual presentation itself. I feel I have improved in my presentation skills. I felt less nervous and made sure I did not speak too quickly and did not only read the content of the slides. I also made sure I practised beforehand more than I did for the previous presentation. 
Final Report:
When working on my allocated sections for the Final report I had a lot of practice in researching and finding out costs of different items. I realised how much there is to take into account when financing a new business. I also discovered how important it is to carry out market research for any proposed product or service for a new business. I could see how useful the questionnaire given to potential customers proved to be. This work has allowed me to understand how necessary it is to research and prepare before starting any new business and that many adjustments may have to be made. 
I feel that this work will help when I prepare a business plan for any future projects and realise how useful this work has been towards that. 
Working as a Team:
Also I feel that working on this project as a Team has increased my experience of team work and the importance of communication. During this project the team have had meetings, used One Drive to record team meetings plus the team formed a Whats App  group for communicating. I could see how useful all these were. 
All of this experience has been valuable and has added significantly to my academic and employability skills.
Technical Learning:
Working in a group was not as easy as I thought it was going to be. There was a lot more planning involved and the team members all need to be available at the same time to meet up regularly and each team member must keep on top of work so that the team is not let down and the technical work progress falls behind 
As part of this project I put together the hardware. This consisted of connecting a fingerprint sensor to a raspberry pi by connecting jumper wires from the ground, TX and RX of the fingerprint sensor to the USB to TTL converter and the power from the fingerprint sensor to the raspberry pi using a breadboard. I also connected a 2X16 LCD display screen to the raspberry pi by connecting the ground and power from the screen to the ground and power pins of the raspberry pi and the serial data (SDA) and serial clock (SCL) to pins 3 and 5 of the raspberry pi.
During the completion of this I encountered a few problems as unfortunately not enough research was done. When I first connected the sensor to the USB, I connected the power to the 3V pin on the USB. This was because it said 3V on the sensor pin. This then blew the USB. I wasn’t sure why so I studied  the datasheet for the sensor and realised that the supply voltage for the sensor was 3.6 to 6V, so I tried again with a new USB connecting the wire to the 5V pin of the USB. However the same result occurred. So after further research I realised that the sensor was just too powerful for the USB so I decided to connect the power straight to the raspberry pi. This made things a lot easier for the screen and I then felt more confident and knew what I was doing.
I have learnt from this that it is wise to read all the data sheets for individual items before compiling the final product.
From this I have learnt that making mistakes helps as it leads to finding answers to further problems which you may never learn without making these mistakes. I found that this experience encouraged me research more thoroughly in the future. 
The hardware used must also suit the software used, as some manufactured products only work with certain types of software, so research for this is also needed. From this project I would say that software is the heart of the design. The website and database must be created first as this holds all the information and then once the hardware is put together and working then coding can be done to make sure it works the way you want it to.
I have also learnt a lot about creating websites and other computer related work, by observing the other team members. As an electrical engineering student, a lot of this work was unfamiliar to me. 

















Visit to British Telecom
On the March 4th 2020, I attended a visit to the BT tower. The purpose of this was to see the test centres. There were three test centres in the BT tower. There was one for testing all ultrafast broadband, one for testing full fibre broadband and one for testing different devices, hardware and software.
The first room that we looked at was the ultrafast testing room. Existing customers, or brownfield sites will be on ultrafast unless updated to full fibre. Here a box was shown to us with the connections for different customers from other areas as far as Newcastle. Usually a BT engineer will only visit an area if there is more than one customer from that area with a query. However, if there is only one complaint from a customer they could disconnect the connection from other users in the area resulting in them phoning BT. This would then a enable them to send an engineer out. Below is a picture of the box.
[image: ]

I also learnt in this room that BT also train engineers to fly planes so that if there is an emergency abroad like in the wa,r they could send them out. These were called disaster caravans.


The next room we looked at was the full fibre testing room, greenfield area.  This will have full fibre installed and customer s who have updated to full fibre. In this room I learnt that broadband and phone lines will go for a customer’s house into poles outside their house into a green cabinet either on their street or near their street, into more poles and then to the test centre. An interesting fact I learnt about these green cabinets was that there was a lot of planning permission needed to attach these boxes to the pavement and the council were charging a lot of money so BT decided to make these boxes so they were risen slightly off the floor by adding an extension to it and attached to a wall etc. Below is a picture of the green cabinet
[image: ]
BT also use devices to monitor their staff’s day to day activity and also they can keep an eye on customers security, below is a picture of the devices.
[image: ]

The last room was where BT tested devices such as sky boxes to see how they differ from BT. They also did testing on ipads, laptops and playstation’s etc to see if apps such as BT sport were working fine. Some BT engineers use this room, where as some engineers may get the devices delivered to their house so they can work from home. I liked the fact that BT managed to get their handbook guide down from a big file with a lot of pages to a tiny little handbook with a few pages.
[image: ]
I have learnt from this experience that a lot more to BT than just a call centre and engineers who go round different areas checking connections. They are always on top of what they do and thinking of the next best thing as well.
I learnt a lot from what we were shown and was impressed how they organised our visit.








Team Progress Sheet


> Team discussion:
We have discussed the initial idea for our project, starting with the best way to implement the system. We have considered different pieces of hardware and software that will be used although at the moment this is all speculation. 
> Individual Actions:
Actions: Include here any actions you would like to work on for the week ahead.

------------ ---------- ----------- ------------- ------------- ------------ ----------- ------------ --------- --------- ---------- ---
Weekly Progress Report 1:
Date: 			30/10/19
In-Attendance: 		Cieran, Kai
Team Goals:
To get a good idea on what hardware we require for the project. 
> Individual Updates:
CH Update: 
Kai researched the hardware needed and I found products that can be used. Below is a link that I found with a tutorial on how to get a raspberry pi and the fingerprint reader connected and to recognise the fingerprint placed on the reader.
https://tutorials-raspberrypi.com/how-to-use-raspberry-pi-fingerprint-sensor-authentication/

KSR Update: 
I researched biometric hardware, primarily fingerprint scanner and was able to find one on Amazon. We can now use this with an Arduino or others that work with a Raspberry Pi.
 https://www.amazon.co.uk/DollaTek-Optical-Fingerprint-Arduino-Mega2560/dp/B07PRMXXXN/ref=asc_df_B07PRMXXXN/?tag=googshopuk-21&linkCode=df0&hvadid=345484547970&hvpos=1o1&hvnetw=g&hvrand=12175692734649544077&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1007460&hvtargid=pla-792343355644&psc=1



> Team discussion:
We discuss where the fingerprint scanner would be located in the classroom I.e. Teachers desk, door or individual desks. We decided that individual desks would be too expensive but will ultimately pose the ideas in the questionnaire we plan on creating for the university tutors to fill out. 
We also looked at adding a screen to the lectures desk above the fingerprint reader that will show the students name and image. Decide on whether we will use a smart phone sized touch screen or a small information monitor in the desk.

> Individual Actions:
KSR Actions: I would like to discuss the database layout and how the tutors accounts will be associated with the pupil's registration. 
CH Actions: Discuss how we will get the hardware needed with James.
Weekly Progress Report 2:
Date: 			06/11/19
In-Attendance: 		Cieran, Nick
Team Goals: 
To choose a logo, get a clear understanding on what software will be required and to finalize hardware. 
> Individual Updates:
KSR Update: 
I looked at looked at some logo designs from colour choices to font style, I have created a mood board which has variety of design choices. 
CH Update:
Researched in to how the process will work of passing the data so that the webpage can output the time and unique student number to the server so that it knows who signed in.
NR update:
I looked at different designs for our prototype and the requirements needed to build it. I feel the best solution is on the teacher's desk.


> Team discussion:
Notes: We discussed whether the device should be implemented onto the student's desk or if we should have one on the tutor's desk. We decided that because of cost that one per classroom is the best option. 

> Individual Actions:
Actions: Create a questionnaire so that we can get feedback from tutors as it will give us a good understanding on where to focus our efforts. 
CH Actions: Research a fingerprint reader than can get the fingerprintID and timestamp when it is used.
KSR Actions: I will look at making a questionnaire which will hopefully give us good feedback from tutors that we can then use. 
Weekly Progress Report 3:
Date: 1			3/11/19
In-Attendance: 		Cieran, Kai, Nick
Team Goals: 
To research prices of equipment and to consider our initial pitch. 

> Individual Updates:
CH Update: 
I have completed flow charts of how the data will get passed through from the Arduino to the end client's device. We will need more hardware than expected as the Arduino will need a wireless shield module so it can pass the timestamp and unique number of the student to the SQL server. Also, we will need a web server that can host the website and connect to the SQL database to show all the information. This will need to be done by setting up an XAMP server on a raspberry pi. This will host it locally on the network it is connected to.
KSR Update:
I have completed a questionnaire which should give us enough feedback to get a clear understanding on what to work on. I have started draft design of the logo and name although I’m planning to get feedback from tutors on what name sounds best. 
NR Update:
I have started a timeline chart which will illustrate all the tasks that are involved and how long they take, so the team can monitor progress. I am going to get information on the market of finger print scanning in this context, and the advantages over other methods. I am doing this to justify the product and show it’s USP
> Team discussion:



> Individual Actions:
Actions: 
· Continue research on equipment to purchase
· Design the website
· Continue timeline chart and marketing research
· Weekly Progress Report 4:
· Date: 20			/11/19
· In-Attendance: 		Cieran, Kai, Nick
· Team Goals: 
To get a good plan for completing the project, including a Gannt chart. 
· > Individual Updates:
· KSR: I have completed a PID document which has helped me understand what we need to do and where we are at in the process. 
· CH: Planning hypothetical dates to use in the Gannt chart as it will help us stay on track for the whole project.
· 
· > Team discussion:
· NR: team discussion re presentation. Agreed what sections we are all doing. 
· 
· > Individual Actions:
· NR: Compiling a timeline chart for our tasks and start and finish suggestions, so we can see where we are at. This is also or a slide in the presentation. Market research and preparing slides for the presentation.
· KSR: To complete the ‘Ideas’ section for the group presentation. 
· CH: Complete the template for the PowerPoint for the group presentation and add all the information that had been completed.
· Weekly Progress Report 6:
· Date: 04			/12/19
· In-Attendance: 		Cieran, Kai, Nick
· Team Goals: 

· > Individual Updates:
· Update: Include here a very brief summary of what you have been working on & / or researching.
· KSR: I have presented my powerpoint slides and submitted it too Moodle, along with uploading my PID. 
· CH: We all present out PowerPoint and uploaded all the relevent files.
· NR: I presented my section of the PowerPoint along with my team and I've uploaded my section to moodle.
· > Team discussion:
· We all completed the PowerPoint and discussed what went well, before this we had done several rehearsals of the presentation and given feedback to each other's sections. We made sure that the timing was correct along with having a consistent house style. Version 2.0 of the PowerPoint can be found here: https://uowtsd-my.sharepoint.com/:p:/g/personal/1800730_student_uwtsd_ac_uk/EdCRd-q4PclCjMlLP7Cq-CQB0QQbVxE_gKqVHd5SnWgjYw?e=ZXGVRA
· > Individual Actions:
· Actions: Include here any actions you would like to work on for the week ahead.
· KSR: To begin design the website over the holydays, starting with getting the pages ready for the demonstration 
· NR: to begin researching hardware needed for the project.
· CH: Begin creation on the database tables with all the columns and check constraints.
· Weekly Progress Report 7:
· Date: 07			/01/2020
· In-Attendance: 		Cieran, Kai
· Team Goals: 

· > Individual Updates:
· KSR: I have discussed what queries we will need on the website so that I can add the correct buttons, our project manager works on the database, so we were able to create a specifications document for each page. 
· CH: I have created all the tables needed for the database and populated all the tables with placeholder information.
· NR: I have started research on hardware needed for the project and started building a box to hold the hardware.
· > Team discussion:
· As mentioned, we discussed the queries that would be needed along with making sure that we both understood what we needed to complete by next meeting. This included getting an idea of what registration software universities use. 
· > Individual Actions:
· KSR: To look at what universities use in regards to software, we have already looked into this a little bit but as the project is progressing we wanted to make sure we haven’t missed anything. 
· NR: to continue research on hardware including how to utilise the hardware.
· CH: Create all the relationships for the database so that it can be queried as expected. This will mean connecting primary keys to foreign keys.
· Weekly Progress Report 9:
· Date: 11			/02/19
· In-Attendance: 		Cieran, Kai and Nick
· Team Goals: 

· > Individual Updates:
· KSR: I have added some more functionality to the website buttons along with adding placeholders for where the php can be added.  
· CH: I have make a login for that works, so different users can log in to the website. I have used a php sessions functions so that someone who is not logged in cannot access any pages without a session ID. If they try to by typing it manually in the address bar it will redirect them back to the login.
· NR: started creating a new box to hold the hardware as the first box was not big enough.
· > Team discussion:
· We have  discussed the progress of the website and the database, along with the hardware. This will keep us on track as we will be linking the database with the website so the information will be able to be queried.
· > Individual Actions:
· KSR: I will look at creating a clock for the website along with implementing some improvements we’ve discussed such as a transparent logo and better colour contrast. 
· NR: will order hardware needed.
· CH: Look at getting the database in the state to connect to the website. This means making sure all the data is in the all the relationships are working correctly.
· 
· Weekly Progress Report 10:
· Date: 18			/02/2020
· In-Attendance: 		Cieran, Kai
· Team Goals: 

· > Individual Updates:
· KSR: I looked at the pages which are not prioritised as I wanted to get them to a reasonable standard even if they’re not completed.  
· CH: I have added some database table columns as when I looked at the website there were parts of the database that will need to be queried that I did not plan. When adding more columns to the database I added more relationships, so the links are more efficient.
· NR: I now have the hardware so I can finish researching the best way to connect it all together.
· > Team discussion:
· We discussed setting up the website and database for our home computers so that we can edit the website remotely when at home. 
· We looked at what we will have ready for our group demonstration. 
· > Individual Actions:
· KSR: To set up the website and database at home so they can be edited at any time. 
· CH: Make it so all the logged user information can be seen once they have logged in. This data will have to change depending on the logged in user.
· NR: start utilising the hardware and carry on building the box.
· Weekly Progress Report 11:
· Date: 25			/02/2020
· In-Attendance: 		Cieran, Kai
· Team Goals: 

· > Individual Updates:
· KSR:  I have begun planning how the styling of the data that is being pulled from the database 
· CH: 
· > Team discussion:
· We set the fingerprint reader up. We connected it to a breadboard and then to the raspberry pi, this worked, and we took our first fingerprint from the device.
· > Individual Actions:
· KSR:  Look at completing the styles for the home page, along with creating the ability to search for students in in the ‘students’ table so that a tutor can edit the students absents. 
· CH: Look at making the sensor update the database, so that the timestamp of the user and their ID is posted. Then the table on the website can be updated showing the new student being marked as present.






























SWOT MATRIX CUBE


STRENGTHS
Product will speed up Registration
Product will enable statistical data to be recorded
Product will prevent  false information  to be recorded
Product is cheaper than competitor's
Product is created by  people  already involved ipersonally therefore identifying the needs.
Product created by people already on site site


OPPORTUNITIES
Expand to  fill lecture rooms on rest of SA1 campus
Team members creating the product can increase experience and knowledge in the field.





 THREATS
Competitors offering cheaper product
Hardware items becoming out of stock
Team members  being unable to work
New laws not allowing biometric data to be stored
Scanning process taking longer than thought



WEAKNESSES
Product taking a long time to put together
jNot had suitable length of trial period
Students may not agree to principle
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