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1. Introduction
	Safran seats GB sales Seating product to Airlines & ensures that, the seating product is certified for flying & it is airworthy. 
At Safran Seats GB, Aftermarket Engineering plays important role for the business. When Aircraft seating products are in regular operation, Aftermarket Engineering department provides all required support to the airlines. Nature of Aftermarket support is extensive. It can be any operation or regulatory issue during in-service.  Airline may need or want to do any enhancement in the product. All the projects taking place in Aftermarket Engineering are short spanned and critical, as the seating products are in operation and any delay can cause financial loss to the airlines. 
	Additive manufacturing or 3D printing is the process of creating physical parts by printing it layer upon layer. We are able to produce complex products without complex equipment or expensive tooling. 3D printing is already being used in wide range of applications. (Schwab, 2017 p70).
 	Today we are going to discuss about Project Appraisal for the ‘proposal of Inhouse 3D printing machine’.
At initial stage we are proposing to start with Plastic 3D printing machine for prototyping parts & Jigs-Fixtures needed for assembly operation.
After successful implementation of this project, Possible application of 3D printing parts in final aircraft seating product can be trailed.







2. Overview of the project 
Aftermarket Engineering team works on multiple Design projects.  Many of these design projects are related to live Seating product & hence, need quick turnaround. To conduct any trials engineering team needs prototype parts which can be manufactured quickly.  Manufacturing department supports aftermarket & all new design projects also. Busy manufacturing department schedule cannot always support aftermarket engineering timelines. Sometime 1-week up to 3 weeks is the waiting time for prototype parts. Second option is to use outside suppliers to provide 3D printed prototype parts. Outside suppliers also have their own timelines as well as it involves cash outflow for the company.
· Looking at this situation we proposed ‘Inhouse 3D printing machine’. This machine will offer quick turnaround of plastic prototype parts. This machine will help in reducing dependency on manufacturing department or outside suppliers.
· Multiple design iterations can be trailed & compared simultaneously.
· Time needed for prototype part availability will be reduced considerably.
· In longer run prototype part cost can be reduced to great extent.
· Overall project schedule can be shortened because of reduced design & development time.

Below are investment & financial tool details of a proposed project.
	Inhouse 3D Printing Machine

	Project 
	Investment
	Year 01
	Year 02
	Year 03
	Year 04

	Present Value
	-£24,000
	£6,000
	£8,000
	£10,000
	£10,000

	Payback period
	3 Years
	
	
	
	

	Discount Rate (WACC)
	4%
	
	
	
	

	Denominator
	1
	0.962
	0.925
	0.889
	0.855

	Future Value
	-£24,000
	£5,772
	£7,400
	£8,890
	£8,550

	NPV Excel
	£6,603.69
	
	
	
	

	IRR
	14%
	
	
	
	

	PI
	2.28
	
	
	
	

	BCR
	1.28
	
	
	
	



	Sr. No.
	Initial Investment
	Price
	Remarks

	1
	BCN3D Epsilon W50 3D Printer
	£22,800.00
	 

	
	BCN3D Smart Cabinet Reconditioned
	
	 

	
	BCN3D W50 3 Year Warranty
	
	 

	2
	Expert Training Packages
	£1,200.00
	Training + support for 01 Year 

	3
	Metal 3D printing head
	£0.00
	Only Plastic printing (In phase 1)

	 
	Total
	£24,000.00
	



3. Findings and Recommendations                                                 
· Project shows payback period of 03 years. 
· Positive NPV of £6603.7 considering WACC discount rate of 4% 
(gurufocus, 2023)
·  Internal Rate of Return is projected as 14%.
· All these financial tools Payback period, NPV & IRR shows that this project will generate incremental value. 
· Apart from financial benefits, this project will offer flexibility for the design team. Design team can come up with multiple proposals & as 3D printing machine is near design area, designers can try multiple prototyping parts simultaneously. 3D printing machine is capable of producing parts 24 X 7. Overnight parts can be produced & trials can be conducted next day morning.
· This project will offer an opportunity to develop innovation & development culture in the organisation by adopting Industry 4.0 technologies.
We recommend to approve this project based on positive outcome of financial tools. In first phase we are proposing to use 3D printing machine for prototyping parts. 3D printed parts were already being manufactured at another location, so we are not adding any carbon footprint by having 3D printer. Actually there will be less logistics involved, as the 3D printer will be installed next to Design office in Aftermarket engineering department.

After successful implementation of this project, we can explore options to use 3D printed parts as production parts in seating product. But this application has some challenges. 

· Plastic 3D printed parts come in different colour. Airline need to agree on using available colour options. Trim and finish may show slight difference in the 3D printed parts colour. Even though we use paint or laminate over plastic parts, after long operation some wear and tear may happen. So getting agreement from Airline & Airframe manufacturer is important.
· Ultem material is approved for aerospace application. But for each application based on size, shape & combination with leather, foam, laminate each 3D printed part needs to pass flammability testing for aerospace application. 





4. Project Appraisal process
A Project is a planned attempt to achieve specified kind of a tangible or intangible result Project output can be a unique product, service, benefit, competitive advantage, etc.). 
Each project involves sequence of operation those are planned for successful implementation over fixed lifespan. These operations are performed with specific requirements & within defined constrains such as time, cost, quality, performance.
Each project needs resources to perform specified tasks & to achieve desired goal. These resources can be (mymanagementguide, 2022)

· Scope
· Time 
· Cost
· People or Skills
· Risk assessment
· Communication
· Procurement
· Quality

End goal of project can be any of the following

· Plant Productivity or efficiency improvements
· New Product Launch 
· Current product enhancement
· Current product improvements 
· Plant capacity improvement to supply as per increased demand
· Cost improvements
· Remove limiting factors from the business
· Streamline processes
· Legal requirements eg Post Brexit export changes
· Health And Safety Requirements
· Environmental improvements
· Facility improvements
















5. Financial Tools
a) Payback period 
Payback period refers to time taken to recover investment cost or how much time is needed in the project lifecycle to achieve breakeven point.
 
Smaller payback period means quick returns on investment. Payback period can be calculated by simple calculations & it provides quick information. It provides clarity of the liquidity in the project.  

Payback period calculations are simple but it ignores future value of money. It concentrates on liquidity but it ignores total profitability of the project over its full lifespan.  (Accaglobal, 2023)

b) Net Present Value & Weighted Average Cost of Capital

Net Present Value defines in & out of Cashflow for a project’s lifespan. This value is calculated using Future value of money based on a discounted rate. This discounted rate is called as Weighted average cost of Capital adjustment (WACC). 
Money loses its value over time because of interest rate changes, inflation & risk value associate with it. Future value of money is a terminology used to recognizes worth of future cash flows. This is result of company’s financial decisions by considering the opportunity cost of funds.
A Positive NPV calculation shows the project adds value to the organisation.
NPV = Cashflow / ((1+discount rate ) * time periods)
NPV considers time value of money for complete lifespan of the project. 
But NPV does not allow for comparison of different size projects. And defining WACC is difficult & subjective. Change in WACC discount rates will change NPV values considerably. 















c) Internal Rate of Return 
The Internal Rate of Return (IRR) is the discount rate that makes the net present value (NPV) of a project zero. In simple words, IRR is the projected compound annual rate of return that will be earned after execution of a project or investment.

Internal Rate of Return:  =R1+[ (NPV1 x (R2 –R1)% ÷(NPV1 –NPV2) ]
Where:
R1 =Lower discount rate, R2 =Higher discount rate
NPV1 =Higher Net Present Value (derived from R1)
NPV2 =Lower Net Present Value (derived from R2 
The internal rate of return allows company management to compare and rank projects based on their projected yield. It helps companies comparing multiple options to increase their revenues or reduce costs. The investment with the highest internal rate of return is usually preferred. 
Internal rate of return gives % value but does not give us the return on the initial investment in terms of measurable value. So, Using IRR in isolation can lead to misleading investment decisions.  (CFI Team, 2020)
d) Benefit to Cost Ratio 
Benefit to Cost Ratio is important profitability indicator for analysing cost benefit. BCR gives guideline of the cash flows generated from a project. BCR is direct comparison of the present value of income created from a project to the present value of all costs. 
Benefit to Cost Ratio = Discounted cash inflows/discounted cash outflows. 
The Benefit-cost ratio is used to determine the viability of cash flows from an asset or project. Benefit to cost ratio of value more than 1 indicates that the project will generate positive incremental value over its lifespan. Higher BCR shows that project risk-return profile is attractive. BCR is initial measuring tool to check project feasibility & to check if this project can generate incremental value for the company.
The ratio considers the time value of money through the discount rate. But time value & discounted rate are assumptions. So, its value can vary based on different assumptions. The ratio gives % value but does not provide any info about the project’s size. Incorrect cash flow forecasting or an incorrect discount rate would lead to a completely different benefit-cost ratio. (CFI Team, 2021)




e) Profitability Index 
Profitability index is a calculation of the potential profit of the proposed project. 
Profitability index or ratio greater than 1 indicates that the project can be proceeded. If the profitability index or ratio is 1 or less than 1 then management need to think about initiating such projects. 
Profitability index is a variation of the NPV rule.

Profitability Index = future value of future cash flows/Initial cost of the project
. 
Like NPV, Profitability index also considers time value of money. It provides information about liquidity of the project. Excel formulas make it very easy to calculate NPV value.

But PI does not allow for comparison of different size projects. And defining WACC is difficult & subjective. Change in WACC discount rates will change PI values considerably. (James C, 2023)


f) Accounting rate of return
Accounting rate of return measures the annual operating profit over the average investment as a percentage value. The accounting rate of return formula is used to calculate the potential profitability of the project or an investment.

Accounting Rate of Return=         Average Annual Profit                                 .                         
                                                (Initial Investment   + Future Residual Value)/2

Accounting Rate of Return is Simple calculation. It provides quick comparison of project returns against expected returns. It Concentrates on the Net Profit of the project. It is based on the on-accounting profits & not on the projected cash flow of the project. (Masterclass, 2021)








6. Funding options for the business for Project Execution 
For our project company is going to fund internally. Project will be running from capital expenditure provided approve by the management. 
In General project funding can be planned through internal or external sources. There can be single source of funding or multiple entities may be involved in it.  
Project execution may vary depending on the requirements or expectations of everyone involved in the financing the project. It is important to ensure that appropriate project funding is available for execution of any project. Or at least need to obtain a guarantee that funds will be available at appropriate stage of the project. 

Types of Finance

a) Internal Finance: 
Money is obtained within the business. This type of financing is easier & financially beneficial but it means that company’s own cashflow is blocked & it cannot be used for any other purpose.

b) External Finance: 
Money is obtained from external sources outside the business. This type of financing involves additional cost to the business in terms of interest or any other fees. 

Projects can be funded through external finance. There are different sources for external financing. Each business needs to decide & justify their chosen option for external funding.  (Bitsize, 2023)

· Government grants,
· Bank or building society loans,
· Joint ventures
· Private finance initiative (PFI) 
· Public private partnerships (PPP)


Selection of sources of finance 

We have seen that there are multiple options available for financing any project.  Each source of finance will have different implications for the business. Company needs to decide which source of finance is appropriate for the business. This decision depends on many factors such as 

· Total amount of funding & timeframe for which funds are required 
· How quickly these funds are required
· Rate of interest & any additional charges involved in the funding
· Any kind of risks involved in sourcing the funds.




Capitol Rationing
All projects appraised & passed the decision-making rules need to be selected for execution. This assumes that there are enough funds available for the execution of the project. When the funds are limited then choices must be made regarding project selection. In this situation capitol rationing comes into the picture.  
(Srivastav, 2022)

Types of rationing 

a) Soft rationing
Soft rationing are internally imposed limits by the business

b) Hard rationing
Hard rationing relates to capital made available from external sources

c) One-period rationing

One-period rationing is simple form of rationing, as the limits are placed on finance availability for one year only. For remaining period of project necessary funds can be made available. 
While considering capitol rationing, we need to consider, if the projects are divisible or Indivisible projects.

Divisible projects are projects for which can be completed in stages or a fraction 
e.g., plan to open 5 new stores but business can decide to open 2 or 3 only.

Indivisible projects are projects which must be completed in full. Those projects can not be completed in stages or fractions.
e.g., project to build a bridge



Ecological Aspect
 3D printing produces parts by adding material. In conventional machining parts are produced by metal removal process. Traditional metal removal process involves wastage of raw material, energy consumption for machining operation. 3D printing involves only necessary operations. This will help in reduction in use of natural resources & will help in reducing carbon footprint.
Technological aspect 
  3D Printing is latest Industry 4.0 technology. With latest advancement this technology has potential to replace traditional machining process. It can place company in better position in its technological journey.
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