
Financial Management and Planning
Assignment 
MSc Industry 4.0 – Advanced Manufacturing
Module Code: ACPA7002
Supervisor: Howard Davies




Capital Project Appraisal – Hingston Wash Plant Relocation





3rd October 2022
Student: Christopher O’Connor
Email: christopher.oconnor@hanson.biz


[image: ][image: ][image: ]



Project Overview


Hingston Quarry is a Granite Stone producing Quarry located Cornwall, England. It is owned by Hanson UK who are one of the UK’s three largest building material manufacturers.
The quarry itself produces over 400kt of stone, varying in sizes from 100mm to dust, and is of strategic importance to Hanson UK’s business in its ability to supply stone at a competitive price to the Southern market.
Hingston itself has been operating in some capacity since 1924, with an estimated 12mt (30 years) of stone reserves still accessible at the site.
The 0-4mm dust that is produced during quarry operations makes up for 30% of production and as produced, is not considered a good value product due to application which makes it difficult to sell. This means that as well as not being particularly profitable (current sales price = £2/t), it also accounts for significant amount of stocked product on site which a) is chargeable to the P and L through stock capping and b) takes up significant storage capacity.
Through the process of washing, the dust product can be turned into a more coarse, useable product by adding water and removing the fines as silt. This is a well-known practice and one that has been ongoing on the site since the beginning of the year. This process is estimated to reduce dust capped stock by around 70/80kt for 2022. 
There is a strong market for the washed product, with current sales forecast of 3-4kt per month at £7.90 per tonne.
The position of the current wash plant is causing some issues that will affect the life of the quarry at it current operating rates, and therefore the strategic stability of the site in the South.  The below image shows the current position and the reserve it is preventing access to (highlighted red):
[image: ]

As well as restricting access to the reserve, the wash plant position is causing other issues such as:
· Unsafe quarrying activities due to water being stored above quarrying level
· High material transport costs due to wash plants position from storage/disposal areas
Project proposal
It is proposed that the wash plant processing equipment is to be moved to the top of the quarry (marked below), thus mitigating all previous risks and optimising processing costs. The relocation will reduce haul routes by 60%
For this relocation to go ahead, the ground around the proposed position must be re-purposed to allow the locating of the washing equipment and to accommodate significant movement of heavy plant vehicles. It is for this that the CapEx request is to be submitted.
Key Project Information
· CapEx requirement based at £230,000 with 10% contingency factored in. (Heidelberg state anything >£100,00 must be funded by CapEx)
· 6-month implementation period.
· 10-year duration (based on reserves if project did not go ahead.
· After 10-years full financial benefit of quarry remaining operational would be seen to business.
· Fuel and hire saving coupled with estimated 10% reduction in capping equates to £47,315 savings per year to OpEx budget.
[image: ]
Financial appraisal Models Used for Project
Payback – The Payback model is perhaps the simplest and therefore most used model when companies are analyzing whether to proceed with a project. Explained simply, it is a calculation used to identify how long a project will take to pay back the initial investment, and it calculated by dividing the total project cost by the annual cash flow return projected (Causal, 2022). A business will typically decide a payback period that is suitable to their financial and risk position and therefore can vary significantly depending on the business and project. The fact that a constant, present value cash flow is projected over the project duration to calculate the payback and therefore negates any potential impact on the cash flow value means that this model is better suited to support other financial models during any project appraisal.
Net Present Value (NPV) – This model is used to understand the profitability of a projected project, essentially to understand what the current value of a future revenue stream equates to. It is calculated using the formula:
NPV = (Cash Flow/(1+i) ^t) – Initial Investment 
Where:
“i” = Discount Rate
“t” = Number of time periods (project duration)

Some estimations are required when carrying out the calculation, such as the time and amount of future cash flows (Fernando, 2022). A Weighted Average Cost of Capital (WACC) discount rate is also applied to the calculation. WACC looks at the weighted average of a business’s equity cost and debt. The formula for WACC is:
WACC = (E/V*Ke) + (D/V) * Kd * (1-Tax rate) - (Vaidya, D, 2022)
Where:
E = Market Value of Equity
V = Total market value of equity and debt
Ke = Cost of equity
D = Market Value of Debt
Kd = Cost of Debt
Tax rate = Corporate Tax Rate

If the NPV value is positive then this is a good indication that the project can proceed, however as (Gollier, 2010) suggests one must be careful when using this metric as a stand alone decision factor as assumptions are made on future cash flows which cannot take into account all external factors and therefore may be positively or negatively inaccurate. There is also the consideration that the discount rate used is subjective to each company, meaning this could be over or underestimated. 

Internal Rate of Return (IRR) – The IRR is a metric that indicates the annual rate of growth that a project or investment is expected to generate (Fernando R. , 2022). It is calculated in a similar fashion to NPV, however the IRR sets the NPV to 0. It is displayed as a percentage and generally the higher the IRR the more appealing the project is for investment. However, as with the other financial models described it is usually used in conjunction with other models as opposed to on its own.
Profitability Index (PI) – Profitability Index is typically used to compare the “actual” vs “target” Return of Investment (ROI) on a project using the time value concept of money (Fields, 2016). The formular to calculate the PI is:
Present Value of Cash inflows/Present Value of Cash outflows = PI
Generally, if the PI score equates to value greater than 1 then the project is considered ok to proceed with the investment. As suggested by (Gurau, 2012), PI offers several advantages that make it an excellent tool to consider for project appraisals, such as:
· Considers the time value of money
· Allows the ranking of projects for investment suitability
· Considers risk in future cash by using the WACC
· Considers all cash flows of the project

Benefit-Cost Ratio (BCR) – The BCR can be explained well by simply looking at the formula to calculate it:
BCR = Present Value of Expected Costs/Present Value of Expected benefits
It is effectively the ratio between any expected incremental benefits of a project and its associated costs (Educba, 2022). A BCR value greater than 1 indicates that a projects benefit will outweigh the investment costs and therefore should be considered to proceed. 
Accounting Rate of Return (ARR) – ARR represents the average net income that a project or investment is expected to return divided by the average capital cost of implementation (CFI, 2022). Displayed as a percentage, the formula for ARR is:
ARR = Average net profit/Average Investment
A good ARR score is very much business specific, with considerations like risk attitude and cash flow impacting whether a 20% ARR score can be considered reasonable or not to proceed with. Like all the models discussed here, it is a useful tool to use in conjunction with other financial modelling tools and would not typically be used on its own.
Funding Options
 Heidelberg project funding criteria states that anything over £100,000 must be funded through the CapEx channel. However, there are four main types of finance usually available to a business when considering the raising of capital funds, they are through Liquid Assets, Equity, Debt or Grants/Subsidy’s (OCW IHE DELFT, 2022).
Liquid Assets – Examples of typical liquid assets can be cash/cash equivalents. Marketable securities (stocks/bonds), accounts receivable and inventory. Whilst this type of financing offers benefits such as, quick access to funds and no accrued debt for project financing, it has significant disadvantages such as limited access to capital, reduction in free cash flows and total ownership of project risk (APMG International, 2022).
Equity Financing – Equity financing is where a company raises capital for projects/investments through the selling of company shares, either privately or publicly (Vellam, S, 2022). This type of financing is used if a company is need for quick access to cash, in project terms this may be required to pay upfront costs of a machine purchase for example. Advantages of Equity Financing is that it does not carry any repayment obligations, in contrast to a load, for example. Any benefit returned to the investor is through share dividends or by selling a share at an increased value. Another advantage of this type of financing is it can significantly reduce a company’s risk, as the risk is typically shared with the investors. A downside to this option, however, is the business is essentially giving up ownership to investors as well as future profits. This type of financing if used is often done so in conjunction with Debt Financing (Banton, 2022).
Debt Financing – This type of financing can be most easily understood along with liquid assets as almost everyone has or will used it in their personal lives, whether that be to buy a car, home or that nice watch you always wanted. It is essentially where a company borrows money through a loan by selling debt instruments (bonds, for example) (The Economic Times, 2022). Unlike Equity Financing, the borrower is obligated to repay the loan amount to the creditors with a pre-determined interest fee on top. This type of financing offers benefits such as a tax advantage on the load interest paid, whilst retaining control over the company by not having to sell portions of it through shares. Disadvantages of this particular method are, for example, a good credit record is required before any lender will consider the load application, plus the fact that the asset in which the debt is raised against then becomes collateral and therefore retrievable if the load can not be repaid for any reason (The Hartford, 2022). The combination of equity and debt financing are commonly used together as they balance out the risk that a company is exposed whilst maximizing the capital potential.
Summary
As mentioned, the primary driver of this project is the quarry life extension. However, reviewing the financial models and results used in the appraisal indicates a positive business benefit over the project duration.
· Payback < 5 years – reasonable when you consider expected quarry life extension from project.
· Net Present Value (NPV) is positive.
· Although IRR is under the 20% mark which is considered a good rate of return, it is reasonable when considered with the other project benefits.
· Profitability Index (PI) is 1 which is an accepted level for a project to be considered to go ahead.
· Benefit Cost Ratio (BCR) score is less than 1, which would typically mean that the project would not be suggested as proceedable. However, with the quarry life extension the main driver of the project, supported with positive results on the other financial models then in this instance it would be reasonable to proceed with the project.
Typically, each of the financial models’ results would be analyzed and then reviewed in accordance with a businesses acceptable level of risk, debt, and cash flow position before a final decision on whether to proceed or not would be made. Other considerations, such as strategic, environmental, or societal impacts of a project that are sometimes not as easy to quantify would also play a considerable part in the any decision to proceed with an investment. To summarize, financial tools are an excellent and essential tool for businesses to use when deciding upon future projects and investments. However, they work best when used in tandem and whilst considering other influencing factors and should rarely be used on their own.



Appendix
Costs
Current costs for washing (fuel):
[image: ]
Current costs for washing (hire):
[image: ]
Total costs including contracting wash charge @ £3.30/t
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Future costs (fuel and contract, hire costs are removed):
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Financial Models
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Current Material Movement Information (Dumper)
Roue |Distance (m) Time(s) | Elevation |PayLoad (9] ‘2 07" | Cost@gt50n | (O OV8 | Cost
X-B 757 207 29m 30 1.14 171 30 £51.23
B-Y 832 266 26m 30 146 219 20 £65.84
B-D 551 153 26m 30 084 126 5 £37.87
D-X 250 70 5m 0 039 058 5 £17.33
B-E 525 146 19m 30 080 1.20 5 £36.09
E-X 402 112 18m 0 061 092 5 £2764 Year
Current Material Movement Information (Loading Shovel)
Fuel (itres) No Cycles
Task Distance | Time | \a%u | cost@zts0n | day ava|  Cost
Load dumper (washed sand) NA 300 156 234 £7020]  Year
Current Material Movement Information (sift removal) N
Fuel (itres) No Cycles
Roe  |Distance (m) Time(s) | Eievation |PayLoad (0 ‘o1 7 | Cost@21501 | (2 P8 | - Cost
B-F 1100 306 71 30 1.68 £252 54 £136.13 Year
F-B 1100 308 7 0 168 £252 54 Fi3pi3 | 22 | we
F-G 348 of 30 053 £0.80 108 £86.13
G-F 348 of 0 053 £0.80 108 Feo13 | o122 ay
Current Material Movement Information (Excavator)
Task Distance Time | Fuel (iires) | Costhr @ £1.501| Hours Cost Year
workmq 9)
Wet it removal NA NA 30 5 £405.00| £12,150.00)
Dy sit removal NA NA 30 45 £405.00] £10,125.00)
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Hire Costs (wet silt removal)

Hire Costs (dry silt removal)

Machine Day rate No Of | No OfDays Cost Machine Day rate No Of No Of Days Cost
Silt dumpers £480 2 30 £ 28800 Silt dumpers £480 2 25 £24,000
Excavator £810 1 30 £ 24300 Excavator £810 1 25 £20,250
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Total Cost of Washing Process (Current)

Hire £97,350
Washing Charge] £231,000
Fuel £106,034]

— [Totalyear |£434.384]
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Current Material Movement Information (Dumper)

Fuel (litres)] Cost@ | No Cycles
Route _|Distance (m) Time (s) | Elevation _|PayLoad (o] ‘2557 | 05 | 0 4"28 | Cost
X-C 857 238 29m 30 131 196 30 £58.92
c-Y 912 253 30m 30 139 2.09 20 £62.70
C-E 670 186 26m 30 1.02 154 5 £46.06
E-X 402 112 5m 0 061 0.92 5 £27.64 Year
Current Material Movement Information (Loading Shovel)
Fuel (itres) | Cost@ | No Cycles
Task Distance Time | otgam | #1500 |perayavg| OO
Load dumper (washed sand) NA 300 1 156] 234 30 £7020  Year

Total Cost of Washing Process

(Future)
Hire

Washing Charge £350,000
Fuel £61,069
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Payback Period

[Year 0 1 2 3 2 s 6 7 8 9 10
Investment (230,000)

Benefits 0 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315
Net Benefit (230,000) | (182,685) (135,370)| (88,055)] (40,740} 6575] _ 53,800] 101,005| 148520 195835] 243,150)
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Wash Plant Project Year
Investment| 1 2 3 2 s 6 7 8 9 10
PresentValue | (230,000) | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315 | 47315
Payback 4.9 Years
iscount Rate (WACC)[ 15.00%
Denominator 100 115 132 152 175 201 231 266 3.06 352 2.05
Future Value (230,000) | 41,143.48 [ 35,776.94 | 31,110.38 | 27,052.50 | 23,523.92 | 20,455.58 | 17,787.46 | 15,467.36 | 13,449.88 | 11,695.54
NPV 7,463
Pl 100 [ARR 21%]
BCR 103
IRR 15.85%





