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Capital budgeting
Analysis of the three projects identified by Drill Tech, Inc. focuses on the ability of the projects to increase the shareholders’ value. The company’s proposed projects include project A, which is a Major equipment purchase, Project B, which involves the expansion of the business in Europe, and Project C, which involves a new marketing or advertising campaign. The projects are not mutually exclusive but all are expected to improve the company value. Therefore, the most suitable project is selected by evaluating their viability. Tools used in evaluating the projects include NPV, profitability index, IRR, and payback period. 
Project A: Major Equipment Purchase
Purchasing the new major equipment will decrease annual cost of sales by 5% per year throughout the project’s economic. Annual revenue generated by the project per year amounts to $200 million. It means that the company will experience double benefit, through cost reduction and revenue generation. Belo techniques determines the project’s profitability in dollar terms, percentage, and ratio terms. 
	Input information
	

	Cost of equipment
	$10,000,000

	cost of sales decrease
	5.0%

	Discounting rate
	8.0%

	Salvage value
	$500,000

	Annual sales for yr 1
	$20,000,000

	Cost of sales before
	60.0%

	Marginal corporate tax
	25.0%

	Period in years
	8

	Year
	MACRS %

	1
	14.29%

	2
	24.29%

	3
	17.49%

	4
	12.49%

	5
	8.93%

	6
	8.92%

	7
	8.93%

	8
	4.46%



Net Present Value (NPV) analysis
	Year
	 Cash Flows 
	 PVIF 
	 PV 

	0
	 (10,000,000)
	
	

	1
	     7,089,388 
	                 0.92593 
	     6,564,248 

	2
	     7,326,888 
	                 0.85734 
	     6,281,625 

	3
	     7,165,388 
	                 0.79383 
	     5,688,116 

	4
	     7,046,638 
	                 0.73503 
	     5,179,489 

	5
	     6,962,088 
	                 0.68058 
	     4,738,280 

	6
	     6,961,850 
	                 0.63017 
	     4,387,146 

	7
	     6,962,088 
	                 0.58349 
	     4,062,311 

	8
	     7,355,925 
	                 0.54027 
	     3,974,177 

	PV 
	
	
	   40,875,392 

	Initial cost
	
	
	 (10,000,000)

	NPV
	
	
	   30,875,392 



NPV measures the projects profitability under the assumption that the expected cash flows will be reinvested at the company’s current cost of capital. Based on NPV decision, the project can only be undertaken if it has a positive NPV but for the case of alternative projects, the project can only be chosen if it has the highest NPV. NPV of the project is positive, this indicates that the expected cash flows can cover all the expenses and the initial cost. Based on NPV decision, the project is profitable and should be chosen it has the highest NPV.
IRR and Profitability Index
	Year
	 Cash Flows 

	0
	(10,000,000)

	1
	7,089,388

	2
	7,326,888

	3
	7,165,388

	4
	7,046,638

	5
	6,962,088

	6
	6,961,850

	7
	6,962,088

	8
	7,355,925

	IRR
	70.45%

	Profitability Index
	4.09



IRR and PI are calculated using excel function, though PI is sum of present value of cash flows divide by the initial outlay. IRR measures the project’s profitability in percentage terms while PI in ratio terms. Usually, IRR decision consider only projects whose IRR is greater than the projects required rate of return. PI above 1 shows that the present value of the project’s cash flows is more that the initial outlay, thus, the project can create value to the firm. IRR of the project is 70.45%, greater than the project’s discounting rate of 8%; this shows that the project cash flows can be reinvested at a profit. PI of the project is greater than 1; this implies at a discounting rate of 8%, the cash flows are able to cover the initial cost. 
Payback period
	Year
	 Cash Flows 
	 ACC. Cash flows 
	 Balance 

	0
	 (10,000,000)
	          (10,000,000)
	 (10,000,000)

	1
	     7,089,388 
	              7,089,388 
	   (2,910,613)

	2
	     7,326,888 
	            14,416,275 
	

	3
	     7,165,388 
	            21,581,663 
	

	4
	     7,046,638 
	            28,628,300 
	

	5
	     6,962,088 
	            35,590,388 
	

	6
	     6,961,850 
	            42,552,238 
	

	7
	     6,962,088 
	            49,514,325 
	

	8
	     7,355,925 
	            56,870,250 
	

	Payback period
	
	
	               1.40 



Payback period measures the risk associated with the investment, a shorter period indicate less risk associated while a longer period indicates that investors’ money t=is subjected to risk for a longer duration. The decision rule of payback period allows the company manage to accept the project only if it has a payback period greater than the economic life of the new equipment. Payback period of the project is 1.4 years; this means that investors will recover their money used in the project in less than one and half years. Based on payback period decision, management should consider the project. 
Project B: Expansion into Europe
Drill Tec can as well improve its operations and increase its financial position by expanding its operations to Europe. However, this can happen only if the expansion is proven to be profitable. The expansion of operations to Europe will increase both the company’s revenue and cost of sales with equal percentage. The initial cost of the investment is $7 million cost and $1 million net working capital. In order to determine the profitability of the project, investment appraisal techniques such as NPV, PI, IRR, and payback period are used. The project will be considered if it proves that it is more profitable than the other two projects. The cash flow statement in the table below shows positive cash flows generated for the five years. 
	Cash flow statement
	Y1
	Y2
	Y3
	Y4
	Y5

	Sales
	      2,000,000 
	      2,200,000 
	      2,420,000 
	      2,662,000 
	      2,928,200 

	Cost of sales 70%
	      1,400,000 
	      1,540,000 
	      1,694,000 
	      1,863,400 
	      2,049,740 

	Gross profit
	          600,000 
	          660,000 
	          726,000 
	          798,600 
	          878,460 

	Income before tax
	          600,000 
	          660,000 
	          726,000 
	          798,600 
	          878,460 

	Tax expense
	        (180,000)
	        (198,000)
	        (217,800)
	        (239,580)
	        (263,538)

	Net income
	          420,000 
	          462,000 
	          508,200 
	          559,020 
	          614,922 

	Networking capital
	
	
	
	
	      1,000,000 

	Operating cash flows
	          420,000 
	          462,000 
	          508,200 
	          559,020 
	      1,614,922 



NPV analysis
	Year
	 Cash Flows 
	 PVIF 
	 PV 

	0
	     (8,000,000)
	
	

	1
	          420,000 
	          0.89286 
	          375,000 

	2
	          462,000 
	          0.79719 
	          368,304 

	3
	          508,200 
	          0.71178 
	          361,727 

	4
	          559,020 
	          0.63552 
	          355,267 

	5
	      1,614,922 
	          0.56743 
	          916,350 

	PV 
	
	
	      2,376,648 

	Initial cost
	
	
	     (8,000,000)

	NPV
	
	
	     (5,623,352)



NPV of the project is negative; this indicate that the expected cash flows are less than the initial cost at a discounting rate of 12%. Based on NPV decision criteria, the project should not be accepted. Additionally, the project’s NPV is less than the NPV of Project A; this makes it less suitable compared to project A. 
IRR and PI
	Year
	 Cash Flows 

	0
	     (8,000,000)

	1
	          420,000 

	2
	          462,000 

	3
	          508,200 

	4
	          559,020 

	5
	      1,614,922 

	IRR
	-18.73%

	Profitability Index
	                0.30 



IRR of the project is less than the its discounting rate of 12%; this means that the project’s cash flows will be reinvested at a loss. PI of the project is less than 1; showing that the expected cash flows are less than the initial cost, at a discounting rate of 12%. Based on IRR decision rule, the project should not be accepted instead, management should consider Project A will over the project because its IRR is greater than the project’s IRR. 
Payback period
	Year
	 Cash Flows 
	 ACC. Cash flows 
	 Balance 

	0
	     (8,000,000)
	     (8,000,000)
	     (8,000,000)

	1
	          420,000 
	          420,000 
	     (7,580,000)

	2
	          462,000 
	          882,000 
	     (7,118,000)

	3
	          508,200 
	      1,390,200 
	     (6,609,800)

	4
	          559,020 
	      1,949,220 
	     (6,050,780)

	5
	      1,614,922 
	      3,564,142 
	     (4,435,858)

	Payback period
	
	
	Not breaking even



Payback period of the project is less than the economic life of the investment. Based on the decision rule of payback period, management should accept the project, however, the project’s payback period id less than the payback period of project A. Therefore, project A more profitable. 
Project C: Marketing/Advertising Campaign
Alternative investment for Drill Tech is investing in advertising campaign which will cost $2 million annually for the next 6 years. As a result, the company’s sales and cost of sales will increase by 15%. The viability of the project is evaluated using only NPV because there is no initial cost and the market/advertising cost is expensed and subjected to tax, thus no IRR and PI analysis. Cash flows from the project, as appearing in the table below, are positive in the six years.
	Cash flow statement
	Y1
	Y2
	Y3
	Y4
	Y5
	Y6

	Sales
	     3,000,000 
	              3,450,000 
	         3,967,500 
	     4,562,625 
	     5,247,019 
	     6,034,072 

	Annual cost
	     2,000,000 
	              2,000,000 
	         2,000,000 
	     2,000,000 
	     2,000,000 
	     2,000,000 

	Income before tax
	     1,000,000 
	              1,450,000 
	         1,967,500 
	     2,562,625 
	     3,247,019 
	     4,034,072 

	Tax expense
	       (250,000)
	                (362,500)
	           (491,875)
	       (640,656)
	       (811,755)
	   (1,008,518)

	Operating cash flows
	        750,000 
	              1,087,500 
	         1,475,625 
	     1,921,969 
	     2,435,264 
	     3,025,554 



NPV analysis
	Year
	 Cash Flows 
	 PVIF 
	 PV 

	0
	                   -   
	
	

	1
	        750,000 
	                 0.92593 
	             694,444 

	2
	     1,087,500 
	                 0.85734 
	             932,356 

	3
	     1,475,625 
	                 0.79383 
	         1,171,399 

	4
	     1,921,969 
	                 0.73503 
	         1,412,704 

	5
	     2,435,264 
	                 0.68058 
	         1,657,400 

	6
	     3,025,554 
	                 0.63017 
	         1,906,612 

	PV 
	
	
	         7,774,915 

	Initial cost
	
	
	                        -   

	NPV
	
	
	         7,774,915 

	IRR
	
	
	#NUM!

	Profitability Index
	
	
	#DIV/0!



NPV of the project is positive though less than the NPV of both Project A and but greater than the NPV of Project B. IRR and profitability index of the project are not known. Based on NPV criteria the project should be accepted. However, project A is most likely to be considered over the project.  
Conclusion
Following the analysis of the three projects. It is observed that Project A is more profitable than Project B and Project C. Project A’s NPV, IRR, and PI are greater than those of the alternative projects.  Payback period of project A is less than Project’s B payback period; though project B is not breaking even. Considering the financial objective of the firm, Project A will add more value to the firm than Project C while Project B will not create any value. Therefore, the company’s management should undertake project A, invest in the new major equipment while reject the proposal of marketing campaign and expansion of operations to Europe. Project A is the value maximizing project. 
