CASE 5: Calculating NPV at Acron
Acron is a large drug company.  A new drug is coming to market and Acron needs to determine how much annual production capacity to build.  Acron needs to determine a capacity recommendation before the drug comes to market.  The drug will be sold for 29 years before it comes off patent.  Acron has made the following assumptions:

· Year 1 demand will be 10,000 units

· During years 2-6, annual growth demand will be 15%

· During years 7-20, annual growth demand will be 5%

· It costs $6, payable at the end of year 1, to build each unit of annual production capacity. The cost of building capacity is depreciated on a straight-line 5 year basis.

· During year 1, the drug will sell for $8 per unit and incur a variable cost of $5 to produce

· The cost of maintaining a unit of capacity during year one is $1

· The unit price, unit variable cost and unit capacity maintenance cost will increase by 5% per year.

· Profits are taxed at 40%

· All cash flows are assumed to occur at the end of each year and the corporate discount rate is 10%

OBJECTIVE
Acron wants to develop model of it’s 20 year cash flows and would like an answer to the following:

1. What capacity level should be chosen?

2. How does a changed in the discount rate affect the optimal capacity level?

3. How realistic is the model?

SPREADSHEET MODEL

After entering the inputs, assumptions and values (trial) the model was completed using the following:

· Building cost and depreciation (Enter the total building cost and depreciation for the first 5 years)

· Demand and units sold (demand is governed by the percentage rate increases assumed by Acron. Also, the number of units sold is limited by building capacity.)

· Unit prices and cost (The unit price and unit cost all grow by the same inflation factor)

· Revenues and costs (the revenues and variable costs depend on the number of units sold)

· Pretax profits, after-tax profits and free cash flows (for tax purposes, depreciations is deducted fromt eh difference between revenue and (non-building costs)

· Net present value  (Excels NPV function takes two arguments: the discount rate and a range of cash flows.  It assumes the first cell of this range is the cash flow at the end of year 1)

	Inputs
	
	
	

	
	
	

	Year 1 Demand
	10000
	
	
	
	
	

	Annual demand grought
	
	
	
	
	
	

	  Years 2 to 6
	15%
	
	
	
	
	

	  Years 7 to 20
	5%
	
	
	
	
	

	Unit cost of production capacity
	6
	
	
	
	
	

	Depreciation rate
	20%
	
	
	
	
	

	Year 1 monetary values
	
	
	
	
	
	

	  Unit Price
	8
	
	
	
	
	

	  Unit variable cost
	5
	
	
	
	
	

	  Unit capacity maintenance cost
	1
	
	
	
	
	

	Inflation rate
	5%
	
	
	
	
	

	Tax rate
	40%
	
	
	
	
	

	Discount rate
	10%
	
	
	
	
	

	
	
	
	
	
	
	

	Decision Variable
	
	
	
	
	
	

	Capacity level (trial value)
	15000
	
	
	
	
	

	
	
	
	
	
	
	


To determine how much capacity Acron should build, a data-table and chart were created to show how NPV varies for different capacity levels. 
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NPy
$146,10683
510893533
511825850
512674088
$134,441 55
514083663
$146,106.83
515038091
$153708.48
515625891
$158,141 53
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815937775
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51200420

NPV as a Function of Capacity
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ANALYSIS 

Question 1: What capacity level should be chosen?
The chart above indicates that Acron can maximize its NPV by using a capacity level of 21,000 units.

Question 2: How does a changed in the discount rate affect the optimal capacity level?

As illustrated below, the optimal capacity decreases as the discount rate increases.

	Summary Measures from data table below
	
	
	
	
	

	Discount Rate Index
	1
	2
	3
	4
	5
	6
	7

	Discount Rate
	5%
	6%
	7%
	8%
	9%
	10%
	11%

	Maximum NPV
	$334,863
	$287,519
	$247,388
	$213,504
	$184,323
	$159,378
	$138,243

	Corresponding Capacity
	24000
	23000
	23000
	22000
	21000
	21000
	20000

	
	
	
	
	
	
	
	


Question 3: Is this model realistic?

The model ignores uncertainty.  Demand, future prices and future costs are all uncertain variables.

RECOMMENDATION
If Acron has a larger than expected demand, then they should be able to increase their capacity. Acron will also need to take into account that the price they charge in the first  few years may changes and competitive drugs come into the market.

Range names used:�Demand1 - B4�DemGrowth2_6 - B6�DemGrowth7_20 -B7�UnitCapCost - B8�DeprecRate - B9�UnitPrice1 - B11�UnitVCost1 - B12�UnitMainCost1 - B13�InflRate - B14�TaxRate - B15�DiscRate - B16�Capacity - B19�BuildingCost - B23�FreeCashFlow - B39:U39�NPV - B41








_1128340945.bin

