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ANSWER GUIDE

ICP (International Chemical Products) makes an additive called XOPP that is used to reduce friction in petroleum pipelines.  For the last few years ICP has generally had 1/2 of the industry sales of 480 bbls (thousands of barrels per month).  They and their competitors charge $320 per bl (barrel) of XOPP.

Last year, ICP had safety problems at a number of their plants that required ICP to temporarily shut those plants down.  The problems did not affect ICP’s competitors.  During the period of the shutdowns, industry sales fell to 400 bbls per month and the price rose to $400 per bl.

ICP was formed by combining all but 4 plants of various suppliers.  ICP’s plants and its competitors’ plants are essentially the same.  A consultant hired by ICP has estimated that the competitors would shutdown if the market price fell to $80 or less.
You may assume linear demand and marginal cost.
1. Market Power.

A. Define market power.

Market power is the ability of a firm to profitability set price above the competitive level (above marginal cost.)  It is measured by the ratio of the Price to Marginal Cost.
B. Does IPC have significant market power? 
Method 1.  Show dominant firm model graph.  I show below without the numbers.  To answer this requires determination of ICP’s marginal cost at an output of 240.  The first step is to determine the Demand facing ICP.  Since ICP is relatively large compared to the other sellers in the industry, it is reasonable to use the Dominant Firm model.  Hence ICPDemand (DICP) = Market Demand (MD) - Supply Others (SO).  Both the market demand and the supply of others have a slope of one.  (Demand - during the shutdown period, quantity fell by 80 and price rose by 80.  Supply other - intersects P axis at 80 and goes through the point P=$320, Q=240.)  The demand curve goes through the point P=$320 and Q=480.  Hence the Demand intersects both the price and the quantity axes at 800.  Given the slopes of one, the SO intersects the MD half way between the P intercepts of $800 and $80 or at $440.  The DICP therefore goes from $440 on the P axis to the point $80, 720 on the DM.  Since the both DICP and MRICP are linear, the ICP price of $320 will be half way between the price intersect of $440 and the MC ICP.  MC ICP therefore equals 200.  Hence for ICP P/MC = $320/$200.  ICP’s price is 60% above marginal cost.  ICP has market power.
Method 2.  Estimate ED ICP using ED ICP = ED Market * (1/MS) - ES others *( 1/MS -1).  Ed Market (ΔQ/ΔP / P/Q) at $320, 480 equals -1 * 320/440 = -8/11.  ES others = +1*$320/240 = 3/2.  MS = 1/2.  ~ED ICP ~= -8/11 * 2 - 3/2 (1) = -32/22 -33/22 =~ -3.  We now can estimate P/MC since this equals ED/(ED+1) =~ 1.5.  ICP has market power.
C. Did IPC have market power during the period of input contamination?

At  a price of $400 the supply of others will be 320 (supply curve has a slope of +1, price has increased by $80, hence Q up 80.)  The market supply was 400.  Hence ICP has Q = 80.  Each of the others also has a quantity of 80 (=320/4).  Hence ICP has a market share of 20% and it will have no market power (it will act just like the others when it has only a single plant operative.)
D. How many plants was IPC running during the safety problem period?

One, see C.
2. Capacity.

A. What share of industry capacity does IPC have?
Essential point - IPC’s share of capacity is less than its market share since it exercises market power by cutting back on output.  In additional, the fringe firms expand output as IPC’s output reduction raise the price.  Quantitative answer - ICP’s MC curve has a slope of 2 (goes through $80, 0 & $200, 240).  The others marginal cost has a slope of 1.  Hence, ICP has twice as many plants as the others.  Hence it has 2/3 the industry capacity.  
B. Could the ratio of capacity to output measure market power?

(Assuming by capacity we mean the output where price equals marginal cost; that is, the competitive output..) No.  This is easily seen by noting that what MC does after it equals MR is irrelevant.  Therefore you can take two firms with equal market power in the sense of P/MC where the first firm’s MC is relatively flat after that intersection while the second firm’s MC turns vertical.  For the first, we would get a very large capacity to output measure, but for the second nearly 1. 
3. Predatory Pricing.

A. What is the expected market “value” of one of the independent plants (assume the interest rate is 10%)?

Essential point - The value of the plant will be equal to the discounted value of the expected economic rent stream (difference between the revenue and the out of pocket production costs).  Assuming the plant is long lived, this will be approximately equal to the per period rent divided by the interest rate or 10 X the per period rent.  Quantitative answer - Each plant has an output of 60 with revenue of 60 X $320.  The variable costs are given by the area below the MC curve which equals 1/2 * 60 * (80+320) = 60 X 200.  The rent is therefore 60 X 320 - 60 X 200 = 60 X 120 = 7200.  The value equals approximately 720,000.
B. What is predatory pricing?

Setting a price below minimum average variable cost in order to drive the competitors from the market.
C. What would it “cost” ICP to engage in predatory pricing?

Essential point - much more than the losses it inflicts on the rivals.  A picture illustrates.  Quantitative answer - ICP would have to set a price of 80 (or less).  At this price the quantity demanded would be 720.  Revenue would be 80 X 720.  Cost would be 1/2 X 720 X (80 + 440 (from the slope of  +2))  The “profit” is 80 X 720 - 260 X 720 =  - 180 X 720 minus the profit that would have been earned of 240 X 320 - 1/2 * 240 * (80 + 200) = 240 X 180.  [We calculated the earnings of the other plants in A as 7200 (60 X 120). The losses to the predator would therefore be 18 times the losses imposed on the prey.  However, the “monopoly” profit is about 85 percent of the loss, such that, if predation were successful, the losses could be quickly recovered.]   
D. Under what circumstances, if any, would you expect ICP to engage in predatory pricing?

The most important issues are 

1.  Likelihood that the predation must remove the plant assets from the market either because ICP acquires or because they become non-functional.  Hence, issues such as the financial assets of the owners of the other plants, and the impact on the plants of “moth-balling” until the predator raises prices.

2.  Is the value of the predation greater than possible monopoly rents in this market?  Does ICP operate in other markets where it has a substantial market share? 
4. Welfare loss.

A. What is the value of the “welfare triangle” in this situation?

The picture showing the appropriate areas is sufficient.  The calculations are -

The competitive supply curve is the sum of ICP’s MC and the supply of others.  In 2A above we determined that ICP had twice the capacity of the others.  Therefore the industry supply has a slope of +3.    

The market demand curve will therefore intersect the sum of these marginal costs at a quantity equal to 540 and a price equal 260.  (The demand has a slope of -1, the supply of +3.  Hence there will be a change in price of 1 1/3rd for every one unit change in quantity.  Since we need to have a total change in price of 800-80=720, this will happen at a quantity of 540 =3/4 of 720.  The price will be 800 - 540 = 260.  Now it gets tricky because ΔW is not simply the triangle since the small firms are operating at MC equals 320.  So we first calculate the social surplus from competition (= 1/2 * (800-80) * 540) = 194,400.  Then we calculate the social surplus under the dominant firm equilibrium -> consumers (=1/2 * (800-320) * 480) = 115,200 + producers (small guys from 3.A. above) = 7200 + (dominant firm from 3.C. above ) = 43,200.  The total SS, dominant firm = 165,600.  Hence welfare loss is 28,800. 
B. What other facts would you like to know to get a more accurate estimate of the true welfare loss from any non-competitive pricing in this situation?
Consider:  
1.  vertical price searching issues (are any of the suppliers to ICP themselves pricing above MC; 
2.  was there competition to get the rents (which both ICP and the small firms are getting; 
3.  will ICP’s cost be impacted by its market power. 
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