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Problems and Applications
1.
a.
In Figure 3, with no international trade the equilibrium price is P1 and the equilibrium quantity is Q1.  Consumer surplus is area A and producer surplus is area B + C, so total surplus is A + B + C.  
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Figure 3

b.
When the Canadian apple market is opened to trade, the new equilibrium price is PW, the quantity consumed is QD, the quantity produced domestically is QS, and the quantity imported is QD – QS.  Consumer surplus increases from A to A + B + D + E.  Producer surplus decreases from B + C to C.  Total surplus changes from A + B + C to A + B + C + D + E, an increase of D + E.

2.
a.
Figure 4 illustrates the U.S. market for wine, where the world price of wine is P1.  The following table illustrates the results under the heading "P1."

	
	P1
	P2
	CHANGE

	Consumer Surplus
	A+B+D+E
	A+D
	–(B+E)

	Producer Surplus
	C
	B+C
	+B

	Total Surplus
	A+B+C+D+E
	A+B+C+D
	–E
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Figure 4

b.
The shift in the Gulf Stream destroys some of the grape harvest, raising the world price of wine to P2.  The table shows the effects on consumer, producer, and total surplus, under the heading "P2" and the change in the surplus measures under the heading "CHANGE."  Consumers lose, producers win, and Canada as a whole is worse off.

3.
Figure 5 shows the market for clothes in Canada.

a.
The change in the quantity of imports is the difference H−I.

b.
The loss to Canadian consumers is equal to C+D+E+F.

c.
The gain to Canadian manufacturers is C.

d.
Government revenue is E.

e.
The deadweight loss is D+F.

The three pieces of the loss to consumers are: C = transfer to domestic producers, E = transfer to the government, and D+F = the deadweight loss. 
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Figure 5
4.
a.
The world milk price must be below the Canadian no-trade price, because diary farmers oppose free trade.  They oppose it because they know that when trade is allowed, the Canadian price of milk will decline to the world price, and their producer surplus will fall.  The world lumber price must be above the Canadian no-trade price, since lumber producers support free trade.  They know that when trade is allowed, the Canadian price of lumber will rise to the world price, and their producer surplus will rise.

b.
Considering both markets together, free trade makes diary farmers worse off and lumber producers better off, so it isn't clear whether producers as a whole gain or lose.  Similarly, consumers of milk gain (since the price of milk will decline) and consumers of lumber lose (since the price of lumber will rise), so consumers as a whole may either gain or lose.  However, we know that the total gains from trade are positive, so Canada as a whole is better off.

5.
The tax on wine from Ontario is just like a tariff imposed by one country on imports from British Columbia.  Ontario producers would be better off and Ontario consumers would be worse off.  The higher price of wine in Ontario means producers would produce more wine, so they would hire more workers.  Tax revenue would go to the government of Ontario.  So both claims are true, but it is a bad policy because the losses to Ontario consumers exceed the gains to producers.

6.
a.
Figure 6 shows the changes in consumer, producer, and total surpluses. 
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Figure 6
b.
The increase in consumer surplus (B+D) = $14 million. (An easy way to calculate the area B+D is the following: B+D=(20−16)×3+(1/2)×(20−16)×(4−3)=$14 million). The change in producer surplus is (−B) = −[(20−16)×3−(1/2)×(20−16)×(3−1)]= −$8 million and the change in total surplus (D) = 14−8=$6 million.

7.
a.
When a technological advance lowers the world price of televisions, the effect on Canada, an importer of televisions, is shown in Figure 7.  Initially the world price of televisions is P1,  consumer surplus is A + B, producer surplus is C + E, total surplus is A + B + C + E, and the amount of imports is shown as “Imports1”.  After the improvement in technology, the world price of televisions declines to P2,  consumer surplus increases by C + D to A + B + C + D, producer surplus declines by C to E, total surplus rises by D to A + B + C + D + E, and the amount of imports rises to “Imports2”.
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Figure 7

b.
The change in consumer surplus (C+D) = $30 million + $60 million = $90 million. The change in producer surplus (-C) = -$30 million. The change in total surplus (+D) = $60 million. 


c.
If Canada has a binding tariff on television imports, the situation is shown in Figure 8.  In this situation, both before and after the technological advance, the quantity of televisions demanded is QqD and the quantity produced domestically is QqS.  Thus consumer surplus and producer surplus are unaffected by the productivity improvement.  However, the government would received a tariff of $60 million (600,000 units of $100 each).  The deadweight loss would be area D + F ($20 million). From the standpoint of Canadian welfare, the policy would not be a good one as it generates deadweight loss. Those who support this policy would be domestic producers of television as their output is now increased from 200,000 to 400,000.
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Figure 8
d.
This is a phenomenon called “dumping”. In support of the policy that the government should not allow imports if foreign firms are selling below their costs of production (dumping), you could argue that dumping is an attempt to drive domestic producers out of business, after which the foreign firms would have a monopoly position and raise their prices.  Criticism of this policy could include the argument that if foreign governments want to subsidize our consumption by selling goods to us below their cost of production, we benefit and they lose, so that is a good thing for us.  

8.
An export subsidy increases the price of steel exports received by producers by the amount of the subsidy, s, as shown in Figure 9.  The figure shows the world price, PW, before the subsidy is put in place.  At that price, domestic consumers buy quantity Q1D of steel, producers supply Q1S units, and the country exports the quantity Q1S – Q1D.  With the subsidy put in place, suppliers get a total price per unit of PW + s, since they receive the world price for their exports PW, and the government pays them the subsidy of s.  However, note that domestic consumers can still buy steel at the world price PW, by importing it.  Domestic firms don't want to sell steel to domestic customers, since they don't get the subsidy for doing so.  So domestic companies will sell all the steel they produce abroad, in total quantity Q2S.  Domestic consumers continue to buy quantity Q1D. The country imports steel in quantity Q1D and exports the quantity Q2S, so net exports of steel are the quantity Q2S – Q1D.  The end result is that the domestic price of steel is unchanged, the quantity of steel produced increases, the quantity of steel consumed is unchanged, and the quantity of steel exported increases.  As the following table shows, consumer surplus is unaffected, producer surplus rises, government revenue declines, and total surplus declines.
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Figure 9

	
	Without Subsidy
	With Subsidy
	CHANGE

	Consumer Surplus
	A+B
	A+B
	0

	Producer Surplus
	E+F+G
	B+C+E+F+G
	+(B+C)

	Government Revenue
	0
	–(B+C+D)
	–(B+C+D)

	Total Surplus
	A+B+E+F+G
	A+B–D+E+F+G
	–D


9.
a.
Since the timber industry is already established, the infant-industry argument is not applicable. The national security argument is not applicable either, because timber will always exist in the country. The most plausible arguments would refer to job losses and unfair competition from abroad. To some extent, the production-as-a-bargaining-chip may also work. 


b.
Several answers are possible.

10.
a.
Figure 10 illustrates the effects of an export tax in the Chinese market for grains. Before the tax, the domestic price is equal to the world price. After the imposition of the tax, domestic grain prices are lowered by the amount of the tax: it cannot be lower because any producer can export at that price; it cannot be higher either because part of the quantity that would be exported in the absence of the tax is now sold domestically, pushing prices down.


b.
Consumer surplus increases by the amount A (see Figure 10), producer surplus decreases by the amount A+B+C+D, and government revenue is equal to area C. 


c.
Total welfare decrease by the deadweight loss of the export tax, which is equal to B+D. .  
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Figure 10

11.
a.
True. As Figure 11 shows, the increase in consumer surplus is greater when demand s elastic than with inelastic demand for the same difference between the domestic equilibrium price and the lower international price. The gain from trade is B+C with elastic demand, but only B with inelastic demand. 


b.
False. Area B in Figure 11 is still greater than zero even if demand is vertical (perfectly inelastic.) 


c.
False. In fact, all gains from trade go to consumers when we only consider one market at a time. 
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Figure 11

12.
a.
The equilibrium price in the absence of trade is given by the equation 8−P=P, with the solution P=$4. The equilibrium quantity is equal to 8−4=4. Figure 12 shows the demand and supply model corresponding to the given equations. Consumer and producer surplus are each equal to $8. Total surplus is $16.


[image: image10]
Figure 12


b.
Figure 13 shows the effects of opening the market for trade. The new price is now $1, equal to the international price. The quantity consumed is 7 and the quantity produced domestically is equal to 1. Consumer surplus increases to (1/2)×(8−1)×7=24.5. Producer surplus decreases to (1/2)×1×1=0.5. Total surplus is 25; imports are equal to 7−1=6.
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Figure 13


c.
Figure 14 shows the situation with a tariff of $1. Price=$2; Quantity consumed=6; Quantity produced domestically=2; Imports=6−2=4; Consumer surplus= (1/2)×(8−2)×6=18; Producer surplus=(1/2)×2×2=2; Government revenue = $1×(6-2)=$4; Total surplus=18+2+4=24.
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Figure 14


d.
When the markets opens for trade, consumers gain 24.5−8=16.5 and producers lose 8−0.5=7.5. The total gains from opening up trade are equal to 25−16=9. The deadweight losses from restricting trade with the tariff are each equal to $0.5. Thus, the total deadweight loss is $1. 
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