Answer to Challenge Question #1:
a) By the end of two years, the Phlogiston process will be the norm resulting in no industry member having any kind of a competitive advantage.  As such, the prices in the industry should stabilize around their long-term equilibrium values, which implies that project investments will have NPVs = 0.

b) As above, the price should reflect the long-term equilibrium value, which will be lower than the current price of $1 (because of cheaper production costs).  We  know the cost of the plant is $100,000 and that capacity is 100,000 units.  Since the plant has an indefinite life, the cash flow stream in infinite, or value = cash flow/r.  Cash flow will be the unknown price (P) minus the cost ($0.85) times the 100,000 units.  Thus, we know the following:
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, which solves to P = $0.95.
Another way to think about this is that in a competitive industry, ALL cost savings will be passed onto customers.  Since the cost is declining by $0.05, then the price should decline by $0.05 from $1.00 to $0.95.

c) To answer this question, we need to know what is the value of the old plant in two years.  Given that the new market price of acid is $0.95 and the cost of manufacture is the old cost of $0.90, then at 100,000 units per year, the value of the cash flows is $50,000.  If someone is willing to pay us more than $50,000 for the asset (and the problem states that the expected salvage value will be $57,900), then the firm should scrap the old plant in two years.
d) No.  As in part c, firms will lose value is they forgo an opportunity to sell their assets at $57,900 if those assets are only creating value of $50,000.

e) Sunk cost is irrelevant.  After year two, as in parts c & d, the firm should scrap the asset.

f) We know the NPV after year two is zero because the market is in long-term competitive equilibrium.  Thus, Phlogiston’s excess cash flows will occur in years one and two.  First, we need to determine what will happen to the price of the acid given the over-capacity and that Phlogiston wants to charge the expected industry price over the next two years to maximize its profit.  Recall that the current salvage price is $60,000, which means that in order for any producers of polysyllabic acid, the price that makes them indifferent to remaining in the market must be such that the value of their next two years worth of cash flows equals $60,000.  Thus,
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which implies P = $0.97.
Although all firms in the industry would like to charge more than $0.97, none will be able to without losing market share.  So Phlogiston will charge this same amount and will therefore earn
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which equals $103,471, which implies an NPV = -$100,000 + $103,471 = $3,471.

Note that you would get the same answer recognizing that the new technology will allow Phlogiston to each $0.02 extra per ton over the next two years.  With 100,000 tons and r = 10%, this implies a value of $3,471.
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