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1. Summary 

In line with the business’ industrial strategy, essential capital equipment is housed within the 

company’s manufacturing unit. The capital equipment is required in order to support new 

product introduction, aftermarket demands, and complex low volume parts whereby the cost is 

greater in the external supply chain. The existing capital equipment is now aged with the average 

age of machinery over 25 years old. The age of the machinery is having a significant effect on 

the reliability of the equipment, increasing downtime and associated maintenance and repair 

costs. 

Due to the effects of the COVID-19 pandemic, the initial Capex budget agreed for 2020 that 

included the renewal of the manufacturing unit’s machinery was later rejected to enable the 

business to strengthen its finances during this difficult period. As we approach 2023, demand is 

on the increase and the machinery in its current state is not efficient or reliable enough to deliver 

the required performance. 

The aim of this business report is to outline a project appraisal to overhaul the existing 

machinery rather than renewing the machines, focusing on the projects financials that will enable 

the business to make an informed decision on whether to proceed with the project or not.  

 

2. Technical Solution  

The proposed solution is to overhaul existing machinery, replacing essential components in the 

three areas: 

Metallic Machining: Tool pre-set refurbishment, replacement of worn spindles.  

Vacuum Forming: Machine repairs following PPM report. (Heater and hydraulic systems), 

ultra-sonic welding repairs following PPM report, electrical oven repairs following PPM report. 

Rapid Prototyping: Replacement of key components. 

 

3. Project Cost 

All costs related to the project are shown in figure 1… 

 

Figure 1: Machine Upgrade Costs (Internal Finance, 2022) 
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4. Financial Summary 

4.1. Business Rationale 

The rationale for all projects within the business is: 

 Payback Period – within 3 years 

 Internal Rate of Return (IRR) – Greater than 20% 

 The life span of this project will be 5 years. 
 

4.2. Payback  

Using the payback method will provide an estimate as to how long it will take a project to pay 

for itself. The recovery of a project investment is usually measured in terms of ‘net cash flow’ or 

‘benefits’, this is the difference between cash coming in and cash going out of the business in a 

period of time (Dyson & Franklin, 2020).  

The payback period for this project will be 1.16 years.  

The full calculations using the payback method are shown in Appendix A. 

 

4.3. Net Present Value (NPV) 

To determine the project’s Internal Rate of Return (IRR), it is first necessary to calculate the Net 

Present Value (NPV). Unlike the payback method, NPV takes into account the time value of 

money (Dyson & Franklin, 2020). The decision ruling is based on the absolute sum of the NPV 

of the surplus that is generated by the project (Weetman, 2013). The basic principle of NPV is to 

work out at what point (based on the discounted tables) the project will break even, the higher 

the break-even point the better the return on investment.  

As shown in figure 3, our initial investment of £74k after 5 years with a discount rate of 8% 

would see an NPV of £129,370. 
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NPV that is greater than zero is considered good (Fernando, 2022), giving this project the green 

light for businesses who’s rationale is to have a positive NPV. The payback method calculation 

is shown in Appendix B. 

4.4. Internal Rate of Return (IRR) 

Internal Rate of Return (IRR) is an additional tool to NPV that considers the time value of 

money. IRR is defined as a discount rate, which leads to a NPV of zero, where the present value 

of the cash flows in equal exactly the cash flows out (Weetman, 2013). In short “IRR is the 

discount rate that makes the NPV equal zero” (Mclaughlin, 2013). Unlike NPV, IRR results in an 

answer expressed as a percentage. According to Weetman (2013), there is evidence from 

research in project appraisal tools that decision makers feel more comfortable with a percentage 

output rather than an absolute amount.   

For this particular project, the expected IRR is 70.78%. The general decision rule here is that a 

project is accepted if the IRR is greater than the cost of capital where the NPV of the project will 

be positive. A project should not be accepted if the IRR is less than the cost of capital, this will 

be validated by a negative NPV (Weetman, 2013). The project’s IRR calculation is shown in 

Appendix D. 

4.5. Profitability Index 

On occasion, organisations may be required to choose between two projects that are classed as 

‘mutually exclusive’, for reasons such as limited capacity or there is only sufficient demand for 

one of the projects. If this is the case, then care should be taken when using NPV and IRR as 

decision-making tools as occasionally they can provide different answers, arguing the case to 

move forward with either project (Weetman, 2013). To help assist with such a decision, the 

profitability index tool can help in this scenario if the business is aiming to maximise the NPV.  

The Profitability Index can be determined by taking the present value of a project’s cash flows, 

of which is discounted at the cost of capital, and divide it by the present value of the of the total 

investment needed to produce the cash flows (Dyson & Franklin, 2020), the output is that of a 

ratio. A score of less than 1.0 indicates that the deficit of the project’s outflows is greater than the 

discounted inflows, and the project should not be accepted. An output of 1.0 or greater, the 

project should be accepted (Chen, 2022). 

For this particular project (Machine Overhaul), the calculation resulted in a profitability index of 

2.75, as this is above 1.0 the project should be accepted as for every £1 that is put in we would 

get £2.75 back out. The profitability index calculation is shown in Appendix E. 

4.6. Benefit-Cost Ratio 

The benefit-cost ratio (BCR) summarises the overall relationship between the costs and the 

benefits of a proposed project and is given as a ratio. If a project has a BCR greater than 1.0, the 

benefits outweigh the costs; therefore, the decision should be to accept the project (Dyson & 

Franklin, 2020). BCR is a useful tool when ranking a number of projects to help decide on 

which project should be accepted, the higher the BCR the better.  

The calculated BCR ratio for this project is 1.75; therefore, the project benefits outweigh our 

total costs and can be accepted. The BCR calculation can be found in Appendix F. 
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5. Funding Options 

In order to determine what type of funding may be required for a project will depend on a 

number of factors such as the amount of funding required, duration of borrowing, the risks 

involved and how soon the funds are needed. Finance can be obtained internally or externally 

and either short term or long term. A number of financing options are identified in figure 4, for 

the machine overhaul project, the project will be funded by the sales profits from the previous 

year and applied for through a Capex application.  

 

6. Findings and Recommendations 

Each of the five project appraisal tools that have been discussed (Payback, NPV, IRR, 

Profitability Index and BCR) have their own strengths and weaknesses as identified in the 

Appendices (A-F). Depending on the business rationale and the accuracy of the analysis required 

at the time, each tool could be used independently or in conjunction with another to provide a 

more accurate understanding of the project’s potential financially.  

For the sake of this project, the business rationale was payback within 3 years and an IRR greater 

than 20%. Therefore, to determine this, the payback method provides a simple calculation to 

determine when the initial investment would be returned, this equated to 1.16 years, well within 

the 3-year requirement. If payback exceeded 3 years, it is highly unlikely the project would be 

accepted at the first stage.  

The next stage required the IRR to be calculated which would take into account the time money 

value, providing a more accurate calculation as this would factor in the depreciation over the 5 

year project lifespan. To achieve IRR it is first necessary to determine the NPV for the project, 

together this provides a solid calculation and results in IRR as a percentage which is simple for 

the business decision makers to understand. For any projects going forward it is recommend the 

business continues to use this two-stage approach for a clear and decisive result on whether a 

project should proceed or not. If a decision is to be made between two or more projects, then 

using the Benefit-Cost ratio is also recommended to rank them. 

 

 

 



6 
 

7. References 

Chen, J., 2022. Profitability Index (PI): Definition, Components, and Formula. [Online]  

Available at: https://www.investopedia.com/terms/p/profitability.asp 

[Accessed 20 September 2022]. 

Dyson, J. & Franklin, E., 2020. Accounting for Non-Accounting Students. 10th ed. Harlow: Pearson. 

Fernando, J., 2022. Net Present Value (NPV): What It Means and Steps to Calculate It. [Online]  

Available at: https://www.investopedia.com/terms/n/npv.asp 

[Accessed 26 September 2022]. 

Gaille, B., 2018. 13 Benefit Cost Ratio Advantages and Disadvantages. [Online]  

Available at: https://brandongaille.com/13-benefit-cost-ratio-advantages-and-disadvantages/ 

[Accessed 25 September 2022]. 

Internal Finance, 2022. Internal document , s.l.: s.n. 

Internal, 2022. Machine Upgrade Financial Data. s.l.:s.n. 

Investopedia, 2021. The Formula for Calculating the Internal Rate of Return. [Online]  

Available at: https://www.investopedia.com/ask/answers/040215/what-formula-calculating-internal-rate-

return-irr.asp 

[Accessed 26 September 2022]. 

Mclaughlin, M., 2013. IRR (Internal Rate of Return) - You Tube Video. [Online]  

Available at: https://www.youtube.com/watch?v=OSDDrZZaV8E 

[Accessed 21 September 2022]. 

Real Vantage, 2020. How Does Internal Rate of Return (IRR) Impact Real Estate Investors' Decision-

Making Process?. [Online]  

Available at: https://www.realvantage.co/insights/how-does-internal-rate-of-return-irr-impact-real-estate-

investors-decision-making-process/#npv-formula 

[Accessed 20 September 2022]. 

Srivastav, A. K., 2019. Advantages and Disadvantages of NPV. [Online]  

Available at: https://www.wallstreetmojo.com/advantages-and-disadvantages-of-npv/ 

[Accessed 25 September 2022]. 

The Chartered Institure of Management Accountants, 2010. Present Value Table. [Online]  

Available at: https://www.cimaglobal.com/documents/student%20docs/2010%20syllabus%20docs/p1/p1-

performance-operations-tables-2010-syllabus.pdf 

[Accessed 27 September 2022]. 

Weetman, P., 2013. Financial and management accounting. 6th ed. Harlow: Pearson. 

Work Life Blend, 2020. Finance Your Business. [Online]  

Available at: https://www.theworklifeblend.com/finance-your-business-guide/ 

[Accessed 28 September 2022]. 

 



7 
 

Appendices 

Appendix A - Payback Period Calculation 

 

The basic calculation for payback period is Payback Period = Investment required / Net annual 

cash flow. For the project in question we need to know the investment and also the future benefit 

per year. The payback period is looking for the point where the net benefit turns from a negative 

to a positive. We can see in the table below that this happens between year 1 and year 2. The 

calculation to obtain the exact payback period would be: 

1 year + (9000/55000) = 1.16 Years 

Appendix B - NPV Calculation 

NPV Formula: 

(Real Vantage, 2020) 

Based on the organisations set project discount rate (WACC) of 8%, the yearly discount rate 

denominator values were obtained from the ‘Present Value Table’ issued by The Chartered 

Institute of Management Accountants (2010) shown in Appendix C.

 

Therefore… NPV = sum of discounted cash flow – initial investment  

NPV = £203,370 - £74000 = £129,370  
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Appendix C – Present Value Table  

 

Present Value Table’ issued by The Chartered Institute of Management Accountants (2010). 
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Appendix D – Internal Rate of Return Calculation 

Internal Rate of Return formula: 

 

(Investopedia, 2021) 

 

 

Using the project table above we can calculate IRR simply by using the IRR formula within 

Microsoft Excel where IRR = IRR(C4:H4,X%) 

  

The percentage can be a randomly selected discount rate and excel will determine at what rate of 

return will NPV be zero, in this case the IRR was calculated at 70.78%.  

To validate this, in the table below the IRR of 70.78% was entered into the discount rate cell 

‘C8’. Using the Excel formula for NPV (=C12+NPV(C8,D4:H4)), the NPV changed to zero 

confirming the calculation is accurate.   
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Appendix E - Profitability Index Calculation 

 

Profitability Index = Gross Present Value of cash flows / Investment = £203,370 / £74000 = 2.75 

 

Appendix F– Benefit-Cost Ratio Calculation 

 

BCR = Net Present Value of Cash Flows / Investment = £129,370 / £74000 = 1.75 
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Appendix G – Pro’s and Cons of Appraisal Tools 

Payback Method: 

 

NPV: 

 

(Srivastav, 2019) 

IRR: 

 

Profitability Index:  

 

Benefit-Cost Ratio: 

 

(Gaille, 2018) 


