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CONSUMER AND PRODUCER SURPLUS/Measuring Welfare
Measuring welfare

One key issue in cost-benefit analysis is measuring the benefits of a government policy.  One measure of benefits is the amount recipients would be willing to pay to obtain the associated benefits.  This willingness to pay criterion I specifically supported by OMB in Section 6b of circular A-94, which states

b. Measuring Benefits and Costs. The principle of willingness-to-pay provides an aggregate measure of what individuals are willing to forego to obtain a given benefit. Market prices provide an invaluable starting point for measuring willingness-to-pay, but prices sometimes do not adequately reflect the true value of a good to society. Externalities, monopoly power, and taxes or subsidies can distort market prices. 

 Taxes, for example, usually create an excess burden that represents a net loss to society. (The appropriate method for recognizing this excess burden in public investment analyses is discussed in Section 11.) In other cases, market prices do not exist for a relevant benefit or cost. When market prices are distorted or unavailable, other methods of valuing benefits may have to be employed. Measures derived from actual market behavior are preferred when they are available. 

1.Inframarginal Benefits and Costs. Consumers would generally be willing to pay more than the market price rather than go entirely without a good they consume. The economist's concept of consumer surplus measures the extra value consumers derive from their consumption compared with the value measured at market prices. When it can be determined, consumer surplus provides the best measure of the total benefit to society from a government program or project. Consumer surplus can sometimes be calculated by using econometric methods to estimate consumer demand. 

2.Indirect Measures of Benefits and Costs. Willingness-to-pay can sometimes be estimated indirectly through changes in land values, variations in wage rates, or other methods. Such methods are most reliable when they are based on actual market transactions. Measures should be consistent with basic economic principles and should be replicable. 

3.Multiplier Effects. Generally, analyses should treat resources as if they were likely to be fully employed. Employment or output multipliers that purport to measure the secondary effects of government expenditures on employment and output should not be included in measured social benefits or costs.

Thus, willingness to pay can be used to determine the welfare implications of taxes/subsidies or price ceilings/floors.  Willingness to pay implications are measured by the concepts of consumer and producer surplus.  Each of these concepts will be described briefly, and then applied to measure the implications of speculators.

Consumer Surplus

Suppose the demand for ice cream cones is Qd = 20 - 10P, and the supply of ice cream cones is Qs = 10P.  Equilibrium in the ice cream cone market occurs where Qd = Qs  =>  20 - 10P = 10P  =>  20 = 20P  =>  P = $1, Q = 10.  Thus, each consumer pays $1 for an ice cream cone, and a total of 10 ice cream cones are purchased.  (See graph.)  How much value do consumers receive from these 10 ice cream cones?

The demand curve shows the amount each consumer is willing to pay for an additional unit of output.  According to this demand curve, consumers are willing to pay $1.90 for the first unit of output.  Thus, the first ice cream cone must have a value of $1.90.  Consumers are willing to pay $1.80 for the second ice cream cone, etc., until consumers are just willing to pay $1.00 for the 10th ice cream cone.  (See table.)  Thus, the total area under the demand curve, from the vertical axis to the quantity purchased, shows total value consumers receive from ice cream cones.  What is this total value?  We could calculate the value for all 10 ice cream cones and sum, or take the integral of the demand curve as Q varies from 0 to 10.  (Make sure that the demand curve is expressed with Q as the independent variable so you can integrate with respect to Q.)  0(10 (2 - 0.1Qd)dQd = $15.  Alternatively, with a straight line demand curve, you can calculate the area of the corresponding rectangle (base * height) plus triangle (1/2 * base * height).  In this case, this equals [(10 – 0)* (1 – 0)] + [0.5 * (10 – 0) * (2 – 1)] = 10 + 5 = 15.

Consumers gain a value of $15 from the ice cream cones.  However, because all consumers pay the same price, they had to pay $10.  (Note that the market price is equal to the value received by the last consumer.  Everyone but the last consumer receives a surplus value.  Value equals price for the last consumer.)  Thus, consumers gain a total surplus of $5 of value, value in excess of what they paid.  This is called the consumer surplus, and is the area between the demand curve and the market price as quantity varies from 0 to the total quantity exchanged.  (See graph.)  This value can be approximated by calculating value minus price for each consumer and summing across consumers (see table); by integrating the demand curve minus market price as Q varies from 0 to the total Q exchanged, or by calculating the area of the triangle created by the demand curve and the market price (for a straight line demand curve).  (Note that the values in the table are only approximations.  The sum of consumer surplus in the table is $4.50, as opposed to the $5.00 value calculated above.  The difference results because the table assumes that consumers have a constant value for each ice cream.  According to the demand curve, the value for the first ice cream falls from 2.00 to 1.90 as quantity varies from 0 to 1.  Thus, the actual consumer surplus would be $.95 as opposed to the $.90 value in the table.  All table entries are underestimated by a similar amount, so the table underestimates consumer surplus by $.50.)

Producer Surplus

Not to be outdone, producers also receive a surplus value.  The supply curve shows the price producers require to produce an extra unit of output.  From the supply curve above, producers would supply the first unit of output for $.10, the second unit of output for $.20, etc., and the 10th unit of output for $1.00.  The total revenue they would require to supply 10 units of output is given by the sum of these values, or the integral of the supply curve as Q varies from 0 to the total quantity exchanged.  (Make sure that the supply curve is expressed with Q as the independent variable so you can integrate with respect to Q.)  0(10 (0.1Q)dQ = $5.  With a straight line supply curve this can also be estimated by calculating the area of the corresponding triangle (and rectangle if the supply curve has a positive intercept).

Producers require $5 in revenue to supply 10 units, but they receive $10.  (Note that the market price is equal to the price required by the last producer.  Everyone but the last producer receives a surplus value.  Value is equal to price for the last producer.)  Thus, producers gain a total surplus of $5, revenue in excess of what they require.  This is called the producer surplus, and is the area between the supply curve and the market price as quantity varies from 0 to the total quantity exchanged.  (See graph.)  This value can be approximated by price minus the supply curve (required revenue) for each producer, summed across producers (see table), by integrating the market price minus supply curve as Q varies from 0 to the total Q exchanged, or by calculating the area of the triangle created by the supply curve and market price.  There are similar estimation problems with the table in this case as well.  Thus, the actual producer surplus is $.50 higher than the table indicates

	Q
	P
	Consumer Value
	Excess value
	Required Revenue
	Surplus Revenue

	1
	1
	1.90
	0.90
	0.10
	0.90

	2
	1
	1.80
	0.80
	0.20
	0.80

	3
	1
	1.70
	0.70
	0.30
	0.70

	4
	1
	1.60
	0.60
	0.40
	0.60

	5
	1
	1.50
	0.50
	0.50
	0.50

	6
	1
	1.40
	0.40
	0.60
	0.40

	7
	1
	1.30
	0.30
	0.70
	0.30

	8
	1
	1.20
	0.20
	0.80
	0.20

	9
	1
	1.10
	0.10
	0.90
	0.10

	10
	1
	1.00
	0.00
	1.00
	0.00
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Welfare

Total welfare is the sum of consumer and producer surplus, $10 in this example.  It measures the excess value generated for all participants in this market by the market activity.  This measure excludes the actual prices paid by consumers and the actual revenues required by producers.  Thus, it is a measure of excess value (welfare) generated for both producers and consumers.

Monopoly

We can use consumer and producer surplus to measure the welfare loss associated with monopolies.  In particular, compare a competitive market to a monopoly with an identical industry cost structure.  The competitive industry produces the output (Qc) and price (Pc) where D = S (= MC).  (See graph.)  In this situation, consumer surplus is the total of area A + B + D.  Producer surplus is the total of area C + E.

A monopoly produces where MC = MR (Qm) and charges whatever price the market will bear (Pm).  Thus the monopolist restricts output and charges a higher price than a competitive market with a similar cost structure.  In this case, consumer surplus is area A, while producer surplus is area B + C.  We can use these measures of welfare to estimate the value of the efficiency loss associated with a monopoly.

Is area B an efficiency loss?  No.  It is a transfer of income from consumers to producers.  Consumers would have bought these Qm units for Pc in a competitive industry.  Instead, they pay a higher price, Pm, in the monopoly case.  This difference is price is the income transfer per unit.  Multiplying this by the number of units gives the total income transfer (as depicted by area B in the graph).  Is this income transfer bad?  It is bad if you are a consumer.  Is this income transfer good?  It is good if you are a producer.  What if you are an economist (analyst)?  To an economist (analyst), it is neither good nor bad.  It is a fact.  Assessing a value requires making a value judgment, which is not an economist's role.

What about areas D & E?  These were consumer and producer surplus, respectively, under perfect competition.  Now they are neither.  They are surplus value that is lost because the monopolist does not produce units Qm to Qc.  Thus, area D + E is considered the welfare loss associated with a monopoly.  If this area is large, then the inefficiency of monopoly is significant and government intervention is justified.  If the area is small, the inefficiency is small and government intervention may not be justified.
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Subsidies and Price Ceilings

We can also use the idea of consumer and producer surplus to examine the welfare impacts of subsidies and price ceilings to lower prices and encourage consumption.  As shown below, a subsidy will increase the supply curve, or shift the supply curve to the right (alternatively, the same analysis could be conducted shifting the demand curve to the right).  This will increase the price producers receive (Pp) and encourage them to expand output (Q’).  At the same time, the subsidy reduces the price consumers pay (Pc) and encourages them to consume more (Q’).  As a result, consumption and production both increase, increasing equilibrium output (Q’).

As illustrated in the table and figure, the subsidy increases both consumer and producer surplus.  Both consumers and producers would tend to support this measure.  However, tax payers are the losers.  The tax revenue required to finance the subsidy exceeds the total gain to consumers and producers.  This represents the cost associated with producing units of output for which the cost to producers exceeds the value to consumers.  This cost is the area between the demand and supply curves for the extra units encouraged by the subsidy (area H), as indicated in the table and illustrated in the figure below.

Effect of a Subsidy on Consumer and Producer Surplus

	
	Before Subsidy
	After Subsidy

	Consumer Surplus
	A + B
	A + B + C + E + F

	Producer Surplus
	C + D
	C + D + B + G

	
	Consumer
	Producer
	Total

	Net Surplus Gain
	C + E + F
	B + G
	B + C + E + F + G

	Tax Expenditure
	
	
	B + C + E + F + G + H

	Net Gain (Loss)
	
	
	-H
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Price ceilings can be analyzed in a similar fashion.  A price ceiling reduces market price by administrative order.  This increases the quantity demanded but reduces the quantity supplied, as illustrated below.  The price ceiling’s welfare implications can be analyzed by examining consumer and producer surplus. This is described in the table below and illustrated in the corresponding figure.

As illustrated in the table and figure, the price ceiling increases consumer surplus at the expense of producer surplus.  In particular, area B represents an income transfer from producers to consumers.  This represents the impact of reducing price from its equilibrium value to the ceiling price on the items exchanged under the price ceiling.  In addition, there is a net welfare loss.  Areas D and E represent consumer and producer surplus lost as a result of the price ceiling.  This is the surplus value associated with the units that are no longer exchanged after imposing the price ceiling.  This area is frequently referred to as the dead weight loss associated with a price ceiling (you should be able to identify a similar dead weight loss associated with taxes).  Consumers that receive the item ater the price ceiling would support this measure; consumers not receiving the item and producers would oppose it.

Effect of a Price Ceiling on Consumer and Producer Surplus

	
	Before Subsidy
	After Subsidy

	Consumer Surplus
	A + D
	A + B

	Producer Surplus
	B + C + E
	C

	
	Consumer
	Producer
	Total

	Net Surplus Gain
	B - D
	- B - E
	- D - E
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Speculators (optional)
Are speculators good people or bad?  Do you want your children to grow up to be speculators?  Why or why not?  We can use consumer and producer surplus to assess the impact speculators have on all market participants in competitive industries, excluding the speculators themselves.

What do speculators do?  They buy products whose prices they expect to increase faster than inflation.  They hold these products and sell them, presumably when prices are higher.  If they are right, they make a profit from their transactions.  Suppose the current demand and supply of condominiums in Monterey is given by P1 = (700 + S) - Qd1 and P1 = -300 + Qs1, respectively, where S is the speculators' demand for condominiums.  Similarly, the demand and supply of condominiums in Monterey next period is given by P2 = 1000 - Qd2 and P2 = (-400 - S) + Qs2, respectively.  

Without speculators. the current price of condominiums in Monterey is $200K, and there are 500 condos available at this price.  (See the graph on the left.)  Speculators believe that the price of condos will rise in the future, so they buy 50 condos.  What impact does this have on the market?  It increases demand (shifts the demand curve to the right by 50 units).  This drives market price up from $200K to $225 (values are assumed for the sake of the example).  At this higher price, the quantity of condos demanded by non-speculators decreases from 500 to 475.  However, speculators are buying 50 condos, so total demand increases to 525.

To assess the impact of this speculation, consider areas 1, 2, 3 and 4 in the left-hand graph.  Area 1 represents an income transfer for the 475 condos purchased by the nonspeculators.  Without the speculators, these condos would have been purchased for 200K.  Instead, they are purchased for 225K.  Thus, there is a 25K/condo income transfer from consumers to producers.  Area 2 would have been consumer surplus for the extra 25 condos nonspeculators would have bought if the price were 200K.  After speculators drive the price up to 225K, the nonspeculators don't buy these condos, so they lose this consumer surplus.  However, suppliers sell these condos to speculators for 225K.  Thus, they gain areas 2 and 3 as the producer surplus associated with these 25 condos.  Finally, area 4 represents a gain in producer surplus from the 25 extra condos that suppliers sell to the speculators.  Thus, when speculators increase condo demand, there is an income transfer from consumers to producers (areas 1 and 2) and a net increase in producer surplus (areas 3 and 4).

In aggregate, do speculators have a positive or negative impact on the market?  How would consumers answer?  Negative impact because of the income transfer.  How would producers answer?  Positive impact because of the income transfer and the increase in total surplus value (areas 3 and 4).  How would economists answer?  Positive impact.  The income transfer is neither positive or negative so there is a net gain to the industry associated with areas 3 and 4.  Speculators increase industry welfare as a whole by increasing the total surplus value to non-speculating market participants.

Suppose one year later the speculators are right and prices have risen to $300K (from demand and supply for period 2 where S = 0).  At this price, there are now 700 condos in the market.  (See right-hand graph.)  If speculators sell their 50 condos, how will it affect the condo market?  The supply curve shifts to the right, increasing the quantity exchanged and decreasing price.  In particular, suppose market price falls to $275K and the total quantity exchanged increases to 725.  At the lower price, some of the non-speculating suppliers have withdrawn from the market.  Thus, the quantity supplied by the non-speculators falls to 675.  Because the speculators supply 50 units, total supply increases to 725.

To assess the welfare impact of this transaction, consider areas 1, 2, 3 and 4 in the right-hand graph.  Area 1 represents an income transfer for the 675 condos sold by the nonspeculators.  Without the speculators, these condos would have sold for 300K.  Instead, they are sold for 275K.  Thus, there is a 25K/condo income transfer from producers to consumers.  Area 2 would have been producer surplus for the extra 25 condos nonspeculators would have sold if the price were 300K.  After speculators drive the price down to 275K, the nonspeculators don't sell these condos, so they lose this producer surplus.  However, speculators sell these condos to consumers for 275K.  Thus, consumers gain areas 2 and 3 as the consumer surplus associated with these 25 condos.  Finally, area 4 represents a gain in consumer surplus from the 25 extra condos that speculators sell to the consumers.  Thus, when speculators increase condo supply, there is an income transfer from producers to consumers (areas 1 and 2) and a net increase in consumer surplus (areas 3 and 4).
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In both of these transactions, speculators increase net industry welfare.  When speculators buy there is an income transfer from consumers to producers and a net increase in producer surplus.  When speculators sell, there is an income transfer from producers to consumers and a net increase in consumer surplus.  How do speculators increase welfare if they do not create anything new?  What they create is a redistribution of resources across time.  In particular, when they are right, they transfer resources from periods where they are relatively plentiful (i.e., the price is relatively low) to periods when they are relatively scarce (i.e., the price is relatively high).  This transfer over time creates the value that generates the welfare increase and the speculators profits.  For example, consider speculation in oil.  Suppose a speculator buys a barrel of oil when the price is $18, and holds the oil to resell later.  The value of that oil in current consumption is $18.  Suppose the speculator resells the barrel of oil later for $36.  Using the barrel of oil later rather than earlier has doubled he value derived from that barrel of oil.  Thus, transferring resources over time, from periods when they are relatively plentiful to periods when they are relatively scarce, increases the value derived from those resources.  This is what speculators create.  (Note that speculators stabilize prices.  Without speculators, condo prices would fluctuate from 200K to 300K.  With speculators, prices only fluctuate from 225K to 275K.  If speculators are wrong, price swings become more severe).

Notice that in this example the speculators profits are affected by S.  As S increases, price increases in period 1 and decreases in period 2.  This reduces the speculator's profits per unit.  At the same time, an increase in S increases the number of units for which the speculator earns a profit.  These are conflicting effects.  This raises the question, what is the profit maximizing level of speculation?  As shown in Figures 1a below, if the discount rate is zero, profits increase, reach a peak at S = 50, and then decrease.  In other words, for S ≤ 50, the increase in S more than offsets the decrease in π/unit and π increase.  When S > 50, the decrease in π/unit affects enough units that π decreases as S increases.  Figure 2a shows that increases is S increase consumer surplus summed over the two periods, but producer surplus decreases.  As S increases it essentially introduces another source of supply.  The increase in competition benefits consumers at the expense of producers.  This result is consistent with the comparison of different market structures.  As we move from monopoly to perfect competition by increasing the number of firms, consumer surplus increases and producer surplus decreases.

If the discount rate r = 10%, the same pattern persists (Figures 2a and 2b).  However, the profit maximizing S is below 50.  As the discount rate increases, speculation becomes less attractive.  Increases in r do not affect P1 but they reduce P2 because the future price is discounted.  Thus, the optimal value of S decreases as r increases.
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International Trade

We can use the notion of consumer and producer surplus to investigate international trade:  who gains and who loses.

Why do we trade?  To get lower prices for the same quality, higher quality for the same price, or both.

What determines trade patterns?

Absolute Advantage

	
	U.S.
	Mexico

	Software
	1 unit labor
	8 unit labor

	Auto Parts
	2 unit labor
	4 unit labor


If the U.S. has an absolute advantage, would we engage in trade?  If so, what would we import/export?

Comparative Advantage

	
	U.S.
	Mexico

	Software
	½ auto parts
	2 auto parts

	Auto Parts
	2 software
	½ Software


Trade patterns based on comparative advantage, not absolute advantage.

Who gains from this exchange and how can we depict gains from trade?  PPF.

To illustrate, suppose the US has 200 units of labor; Mexico has 80 units of labor


[image: image8.wmf] 

US

 

0

 

20

 

40

 

60

 

80

 

100

 

120

 

0

 

200

 

Software

 

Auto Parts

 

Mexico

 

0

 

5

 

10

 

15

 

20

 

25

 

0

 

10

 

Software

 

Auto Parts

 


Gains from Trade

Current Production:  
US:  
50 Auto Parts, 100 Software




Mexico:
10 Auto Parts, 5 Software




Total
60 Auto Parts, 105 Software

Mexico and the U.S. agree to trade and the Terms of Trade are 1 Auto Parts for 1 Software  

Mexico and U.S. trade 5 Auto Parts for 5 S/W; the U.S. produces 5 fewer auto parts, Mexico produces 5 fewer S/W

New Production




Consumption

US:
45 Auto Parts, 110 Software
50 Auto Parts, 105 Software

Mexico:
20 Auto Parts, 0 Software

15 Auto Parts, 5 Software
Total:
65 Auto Parts, 110 Software
65 Auto Parts, 110 Software
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What determines comparative advantage?  Resource endowments – historically/naturally determined; Technological development (R&D), economies of scale, learning economies – industrial policy influenced

Terms of trade and trade Patterns

In actuality, the pattern of trade at any point in time is not determined by comparative advantage, but rather by relative prices.  To illustrate, suppose that wages (price of labor) in the U.S. are $100, wages (price of labor) in Mexico are 100 Pesos, and $1 = 10 Pesos, then product prices (in US$) in the two countries will become:

	
	U.S.
	Mexico

	Software
	$100
	$80

	Auto Parts
	$200
	$40


What happens to the pattern of trade in this case?  The U.S. begins to buy everything from Mexico.  Will this situation persist?  Wages and exchange rates will adjust.

As the U.S. begins importing S/W and A/P from Mexico, the demand for U.S. labor will decrease (shift left) and the demand for Mexican labor will increase (shift right).  As a result, wages rates will fall in the U.S. and rise in Mexico.  Suppose that wages fall to $80 in the U.S. and rise to 120 pesos in Mexico (ceteris paribus – i.e., exchange rate is unaffected).  The new product prices are as shown below, and the trade pattern emerging is the pattern predicted by comparative advantage.  As long as the U.S. imports more than it exports, there will be pressure on wages to adjust downward, particularly in industries most susceptible to international competition.

	
	U.S.
	Mexico

	Software
	$80
	$96

	Auto Parts
	$160
	$48


What impact will this have on employment in the U.S., and the U.S. standard of living?  On average, standard of living increases (more goods to distribute to U.S. consumers as shown by gains from trade – distribution of gains depends on relative international demand for products.  The country gaining the most from trade is the country producing the items most demanded internationally.)  However, there are winners and losers.  Winners are workers and owners in exporting industries, and general public.  Losers include workers and producers of import competing industries.  What we can say is that winners gain more than losers lose, so international trade is potentially Pareto improving.  However, winners do not compensate losers, so international trade is not actually Pareto superior.

However, labor does not have to bear the entire burden of the adjustments for the trade deficit.  Exchange rates will also adjust.  Just like any prices, exchange rates (prices for foreign currencies) are determined by the supply and demand for specific currencies.  When the U.S. imports goods from Mexico, it creates a supply of dollars and a demand for pesos (U.S. consumers pay in dollars, but Mexican producers must be paid in Pesos).  Conversely, when the U.S. exports to Mexico, it creases a supply of pesos and a demand for dollars.  If there are only two countries, we only need to consider one currency market, because the two markets are symmetrical; equilibrium between the demand and supply of dollars necessarily implies equilibrium in the demand and supply of pesos).

If the U.S. imports more than it exports, there will be an excess supply of dollars and demand for pesos, as pictured below.  This will reduce the peso price of a dollar (pesos/dollar) and raise the dollar price of a peso (dollars/peso).  In the example above, suppose the exchange rate adjusts to $1 = 6.67 pesos (ceteris paribus – no change in wage rates).  Then the relative product prices between the U.S. and Mexico would be as depicted below, and the trade pattern would again mirror the pattern predicted by comparative advantage.  

	
	U.S.
	Mexico

	Software
	$100
	$120

	Auto Parts
	$200
	$60


This adjustment will continue until we have equilibrium in the market for dollars (and hence necessarily in the market for pesos).  At this point the quantity of dollars consumers want to convert into pesos will exactly equal the dollar value of the pesos consumers want to convert to dollars.  Currency markets are very flexible, and quickly adjust to equilibrium (arbitrage market is extremely large).  Thus, we expect this equilibrium to be re-established quickly if the market is every out of equilibrium.  

Does this imply that we should also see a balance in the merchandise (or goods and services) trade account?  Only if merchandise trade is the only factor affecting demand and supply of dollars (pesos).  The demand and supply of dollars is also generated by financial accounts (foreign investment).  When foreign citizens/businesses/governments invest in the U.S., it creates a demand for dollars and supply of the foreign currency.  This can offset a U.S. trade deficit in the merchandise or goods and services accounts.  The U.S. can run a chronic deficit in its merchandise or goods and services trade accounts if it runs a chronic and counterbalancing surplus in its foreign investment accounts (foreigners investing more in the U.S. than vice versa.

[image: image9.wmf] 

US Dollars

 

0

 

2.5

 

5.0

 

7.5

 

10.0

 

12.5

 

15.0

 

Demand

 

U.S. Exports

 

Mexican Imports

 

Dollars

 

Pesos/$

 

Mexican Pesos

 

0

 

.05

 

.10

 

.15

 

.20

 

.2

5

 

0

 

Supply

 

U.S. Exports 

Mexican Imports

 

Pesos

 

$/Peso

 

Supply

 

U.S. Imports

 

Mexican Exports

 

Demand

 

U.S. Imports

 

Mexican Exports

 

U.S. Trade Deficit

 

Mexican

 

Trade Surplus

 


What about aggregate unemployment and GDP growth?  Is it enhanced or hurt by international trade?  The following graphs show the U.S. trade deficit in dollars (which is not that meaningful), the trade deficit as a percent of GDP (which is more meaningful and accentuates the dip in the 1980s relative to the current dip, and the deficit as a percent of GDP, unemployment rates and GDP growth rates.  If unemployment rates where negatively affected by trade deficits, you would expect the unemployment rate to be counter-cyclical to the trade deficit.  This does not appear to be the case.  In fact it appears that the two tend to move more together.  The growth of GDP appears largely unrelated.  This reflects that growth and unemployment are more affected by macroeconomic conditions than they are to the trade deficit, and that the trade deficit is a small part of GDP (tail wagging the dog).

[image: image10.wmf]Trade Balance

-350000

-300000

-250000

-200000

-150000

-100000

-50000

0

50000

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

Year

Millions of Dollars

Current Account

Gods and Services


[image: image11.wmf]Trade Balance-% of GDP

-4.0%

-3.0%

-2.0%

-1.0%

0.0%

1.0%

2.0%

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

Year

Percent

Current Account (% GDP)

Gods and Services (% GDP)


[image: image12.wmf]Goods and Services Balance (% GDP), Unemployment Rate and GDP Growth Rate

-4.0%

-2.0%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

1960

1962

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

1996

1998

Year

Percent

Gods and Services (% GDP)

Unemplyoment

GDP


Finally, if we look at relative employment growth rates during the 1980s, when concern about U.S. trade deficits was at its recent peak, we find that in fact the U.S. had a larger relative growth in employment (jobs) than France, Germany, the U.K. and even Japan, with whom our trade deficit was a particular focus of attention.
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What determines the actual terms of trade (relative international prices)?  International prices and trading relationship are determined by domestic supply and demand conditions within the trading partner countries.  For example, consider the market for auto parts (A) between the U.S. and Mexico.  Supply and demand conditions, as well as equilibrium price and quantity exchanged are given in the first two columns below.  As discussed further below, the resulting supply and demand for Mexican auto parts exports are given in the third column, along with the equilibrium world price and quantity exported and imported.  This situation is also pictured below.

	Domestic U.S Auto Parts Industry
	Domestic Mexican Auto Parts Industry
	Export/Import Auto Parts Industry

	S:  P = A/2 or A = 2P

D:  P = 30 – A/2 or A = 60 – 2P

Equilibrium  =>  A/2 = 30 – A/2

AUS = 30, PUS = 15

If PW = 9, AUSS = 18, AUSD = 42
	S:  P = A/4 or A = 4P

D:  P = 15 – A/2 or A = 30 – 2P

Equilibrium  =>  A/4 = 15 – A/2

AM= 20, PM= 5

If PW = 9, , AMS = 36, AMD = 12
	S:  P = 5 + A/6 or A = -30 + 6P

D:  P = 15 – A/4 or A = 60 – 4P

Equilibrium   =>  5 + A/6 = 15 – A/4

AW = 24, PW = 9
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Because the domestic price in the U.S. is higher than it is in Mexico, the U.S. will import auto parts from Mexico.  Specifically, the U.S. will import auto parts as long as the world price is less than $15, and Mexico will export auto parts as long as the price exceeds $5.  The U.S. demand for imports will equal the excess U.S. domestic demand for auto parts as the U.S. price falls below $15.  The U.S. demand for exports is found by subtracting the quantity supplied in the U.S. at a particular price from the quantity demanded in the U.S. at that price.  This is the horizontal difference, and is found by expressing the quantity demanded and supplied as a function of price, then subtracting the supply curve from the demand curve (e.g., A = (60 – 2P) – (2P)  =>  A = 60 – 4P, or P = 15 – A/4).  Notice that the vertical intercept of the U.S. demand for imports is equal to the domestic equilibrium price in the U.S.  This is the price at which the U.S. will become a net importer.

Similarly, Mexico’s supply of exports will be the difference between their domestic demand and supply for auto parts above a price of $5 (i.e., their domestic excess supply).  This is found by subtracting the quantity demanded in Mexico at a particular price from the quantity supplied in Mexico at that price.  Mathematically, this is the horizontal difference between supply and demand.  As above, this is found by subtracting the quantity demanded, expressed as a function of price, from the quantity supplied, also expressed as a function of price (e.g., A = 4P – (30 – 2P)  =>  A = -30 – 6P  =>  P = 5 + A/6).  Again, the vertical intercept of Mexico’s supply of exports equals the domestic equilibrium price; only if price exceeds the domestic equilibrium will Mexico become a net exporter.

Equilibrium in the world market equates the world export/import supply (Mexico) and demand (U.S.) for auto parts.  This is found by equating and solving the supply and demand curves derived above (15 – A/4 = 5 + A/6  =>  A = 24, P =9).  The world price of auto parts is 9 at equilibrium; the U.S. imports (Mexico exports) 24 auto parts.  To determine the actual quantity supplied and demanded in the U.S. and Mexico, plug the world price of 9 into the U.S. and Mexican domestic supply and demand curves. The U.S. will supply 18 auto parts at a price of 9, and demand 42, importing the difference of 24; Mexico will supply 36 auto parts and consume 12, exporting the difference of 24.

Alternatively, we can find the same result by horizontally adding the U.S. and Mexican supply curves to derive world supply, and horizontally adding the U.S. and Mexican demand curves to derive world demand.  Equating the world supply and demand indicates that the equilibrium world price is 9, as above, and the equilibrium world quantity is 54.  To find the quantity supplied and demanded in the U.S. and Mexico, plug the world price of 9 into the domestic supply and demand curves (U.S. quantity supplied 18, Mexico 36; U.S. quantity demanded 12, Mexico 42).

Gains from Trade

We can use consumer and producer surplus to examine the gains from trade in both Mexico and the U.S.  This is represented in the figure below and summarized in the following table.  Values for consumer and producer surplus can be calculated using the formulas for the area of a rectangle (lxw) or of a triangle (1/2 bxh).  These values are also shown in parentheses in the table. Some areas, like area B may have to be divided into the sum of a rectangle plus a triangle.  You can test your skills in this area by verifying that my answers are correct.

Notice that the consumer surplus in the world trade graph is equal to the surplus gained by the U.S. (the world’s net consumer or importer) and the producer surplus in the world trade graph is equal to the surplus gain in Mexico (the world’s net producer or exporter).

	
	Without Trade
	With Trade
	Net Change

	U.S. Consumers
	A

(225)
	A + B + C + E + F

(225+108+36+36+36=441)
	B + C + E + F

(108+36+36+36=216)

	U.S. Producers
	B + C + D

(108+36+81 = 225)
	D

(81)
	-(B + C)

(-(108+36)=-144)

	Total U.S.
	A + B + C + D

(225+108+36+81=450)
	A + B + C + D + E + F

(225+108+36+81+36+36=522)
	E + F

(36+36=72)

	Mexican Consumers
	1 + 2 + 3

(36+48+16=100)
	1

(36)
	-(2 + 3)

(-(48+16)=-64)

	Mexican Producers
	4

(50)
	2 + 3 + 4 + 5 + 6

(48+16+50+16+32=162)
	2 + 3 + 5 + 6

(48+16+16+32=112)

	Total Mexico
	1 + 2 + 3 + 4

(36+48+16+50=150)
	1 + 2 + 3 + 4 + 5 + 6

(36+48+16+50+16+32)
	5 + 6

(16+32=48)



[image: image15.wmf] 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

44

 

48

 

52

 

56

 

60

 

Quanti

ty

 

Pri

ce

 

US 

Supply

 

U

S

 

Dema

nd

 

A

 

E

 

D

 

C

 

B

 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

Quanti

ty

 

Pri

ce

 

1

 

5

 

4

 

3

 

2

 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

44

 

48

 

52

 

56

 

60

 

World 

Quantity

 

Pri

ce

 

5

 

D+E

 

Mexican 

Supply

 

Mexic

an

 

Dema

nd

 

Worl

d

 

Supp

ly

 

Worl

d

 

D

ema

nd

 

United States

 

Mexico

 

World Trade

 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

44

 

48

 

52

 

56

 

60

 

U.S. Quantity

 

Price

 

US Supply

 

US

 

Demand

 

A

 

F

 

E

 

D

 

B

 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

Mexico Quantity

 

Price

 

1

 

5

 

4

 

3

 

2

 

0

 

5

 

10

 

15

 

20

 

25

 

30

 

0

 

4

 

8

 

12

 

16

 

20

 

24

 

28

 

32

 

36

 

40

 

44

 

48

 

52

 

56

 

60

 

World Trade Quantity

 

Price

 

5+6

 

E+F

 

Mexican Supply

 

Mexican

 

Demand

 

World Trade

 

Supply

 

World Trade

 

Demand

 

United States

 

Mexico

 

C

 

6

 



Looking at the values for consumer and producer surplus in the U.S. and Mexico indicates that both the U.S. (importing country) and Mexico (exporting country) gain from international trade.  However, not all groups in either the U.S. or Mexico gain, there are income transfers in addition to the net welfare gain.  In the U.S., auto parts consumers gain at the expense of auto part producers.  Consumers receive more auto parts at a lower price.  Thus, there is a consumer welfare gain consisting of an income transfer (area B from the 18 domestically produced auto parts that U.S. consumers receive for a price of 9 instead of 15), an income transfer (area C) and welfare gain (area E) associated with the 12 auto parts that U.S. consumers receive from Mexican producers at a price of 9 instead of domestic producers at a price of 15, and an unambiguous welfare gain (area F) associated with the 12 additional auto parts that consumers receive from Mexican producers with international trade.  U.S. producers (including both workers and owners of the auto parts companies) lose in this transaction.  Their welfare loss is areas B and C, which represent income transfers to consumers, as explained above.  The net U.S. welfare gain (areas E and F) are both captured by U.S. consumers.  Thus, consumers are the big winners in the importing country, while producers are the losers.  The winners win more than the losers lose, but that will not reduce the losers’ efforts resistance to free trade.

The opposite condition applies for the exporting country:  there is a net gain in welfare, but producers capture this gain and more at the expense of consumers.  In particular, Mexican producers sell more auto parts at a higher price than they would without international trade, and Mexican consumers buy fewer auto parts at the higher world price.  The gain in producer surplus comes in part as a income transfer from consumers (areas 2 and 3):  area 2 represents the income transfer associated with the 12 auto parts purchased by Mexican consumers at a price of 9 instead of 5; area 3 is the Mexican consumer surplus lost because Mexican consumers will not buy these 8 auto parts when the price rises from 5 to 9.  Instead, foreign consumers purchase these 8 auto parts, generating a producers’ surplus equal to areas 3 and 5.  In addition, Mexican producers sell an additional 16 auto parts to foreign consumers at a price of 9, generating an unambiguous welfare gain equal to area 6.  Thus, consumers in the exporting country (Mexico) are the big losers, while producers (including both workers and owners of the production facilities) are the winners.  Again, the winners win more than the losers lose, but the winners do not compensate the losers for their losses.  

After considering producer and consumer surplus, it is easier to understand the resistance to competition from foreign imports.  Producers and workers tend to be fairly well organized entities and they are the big losers.  Consumers are not well organized, and consumers’ interests in lower prices are not strongly represented in political debates (consumer advocates tend to focus on product safety issues).  Thus, strong political pressure can build against trade in well organized/represented industries.  This political pressure also tends to generate public support.  In actuality, the general public (consumers) should be more concerned about exports and surpluses in the current and goods and services trade accounts.  Consumers benefit from imports and trade deficits and are hurt by exports and trade surpluses.

Trade Restrictions

What are the welfare implications if the U.S. uses tariffs to restrict international trade?  We can use producer and consumer surplus to address this issue.  There are two cases:  the U.S. is a small part of the world market (The U.S. faces an infinite world supply at a price of $9) and the U.S. is a small part of the world market (the U.S. faces an upward sloping world supply curve with an equilibrium world price of $9).  Both situations will be addressed in turn.

The first diagram below shows the impact of a $3/unit tariff on auto parts when the U.S. faces an infinite world supply of auto parts.  The U.S. domestic demand and supply curves are the same as above, as is the world demand for imports (world demand still equals the U.S. excess demand).  If the U.S. imposes a $3/unit tariff on auto part imports, the world price of auto parts in the U.S. will increase by $3 (from $9 to $12) as shown below.  The world producers continue to receive $9 for their auto parts, so the world supply is unaffected, but the effective supply of imports to the U.S. increases by $3, also shown below.  The impacts on producer and consumer surplus are summarized in the table below.
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	Before Tariff 
	After $3 Tariff
	Net Change

	U.S. Consumers
	A + B + D + E + F + G

(441)
	A + G

(324)
	-(B + D + E + F)

(-117))

	U.S. Producers
	C

(81)
	C + B

(144)
	B

(63)

	U.S. Government
	-

(0)
	E

(36)
	E

(36)

	Total U.S.
	A + B + C + D + E + F + G

(522)
	A + B + C + E + G

(504)
	D + F

(18)


With the tariff, price in the U.S. increases from $9 to $12, domestic production increases from 18 to 24 auto parts (from the domestic supply curve), domestic consumption falls from 42 to 36 auto parts (from the domestic demand curve), and imports decrease from 24 to 12 auto parts (the excess domestic demand at P = $12).  The welfare impacts of this tariff can be measured using consumer and producer surplus.  Consumer surplus decreases relative to its free trade (pre-tariff) level.  Part of this lost consumer surplus is captured by producers as an income transfer (area B) and part of it is captured by the federal government as tariff revenue (area E), but part is not captured by either producers or the government (areas D and F).  Area D represents a net welfare loss as the tariff shifts production from less expensive foreign sources to more expensive domestic sources.  In other words, area D represents the additional resources that the U.S. must use to increase its production from 18 to 24, relative to the resources foreign producers would require.  Area F represents the consumer welfare loss as consumers reduce their consumption from 42 to 36.  These units would have generated positive consumer surplus at a world price of $9, but they are not demanded as price in the U.S. increases to $12.  Thus, the tariff has a dead weight loss of areas D + F.  The remaining gains from trade in the U.S. are areas G and E, where consumers capture and the government captures E.  This can also be seen in the World Trade diagram.

If the U.S. is a significant portion of the world market, and faces an upward sloping world supply curve, then the tariff (tax on imports) is shared by producers and consumers, as shown in the graph below.  In this case, the U.S. price will not increase by the full amount of the tariff; world producers will absorb part of the tariff.  The relative share of the tariff borne by the U.S. and foreign producers depends on the relative elasticity of the world supply and demand.  Without worrying about how to calculate the new curves in detail, a $5 tariff will raise price in the U.S. from $9 to $12, and reduce the payment to foreign producers from $9 to $7.  Thus, U.S. consumers bear $3 of the $5 tariff, and foreign producers bear $2.  As a result, domestic production increases from 18 to 24, domestic consumption decreases from 42 to 36, and domestic imports decrease from 24 to 12.  These are the same quantitative impacts as above, because the $5 tariff results in the same equilibrium price as the $3 tariff above.

The net welfare impacts are similar to the case described above, as depicted in the figure below.  In particular, consumer surplus decreases by areas B, D, E and F (a decrease of 117 as above).  Producers capture area B (an income transfer from consumers to producers).  This income transfer has a value of 63, again the same as the previous example.  Area E represents an income transfer from consumers to the government, through the tariff payments.  However, area E is only part of the tariff payment in this case.  The tariff payment also includes area H, the portion of the tariff borne by foreign producers.  This represents a net tariff gain to the government of $24.  Finally D and F represent the same welfare loses as above.  However, in this case this net welfare loss is more than offset by the income transfer from foreign producers ($24 – $18 = $6).  Thus, when the U.S. can pas part of the tariff payment to foreign producers it is possible, but not always the case, that tariffs generate a net welfare impact.  The difficulty is selecting the appropriate items where this is likely.  The U.S. must be a significant portion of the world market, world supply must be relatively inelastic relative to domestic demand for imports, and the tariffs cannot be too severe.  There is also concern about retaliation.  There are some proponents of strategic tariff policy, but not generally amongst economists.

Further issues to ponder:

What are the welfare impacts of a import quotas, for example a case where the U.S. limits foreign imports to 12 units of auto parts?  How will this affect U.S. prices, prices paid to foreign producers, and U.S. consumer and producer surplus.?

Would foreign producers prefer quotas or tariffs?, the U.S. government? U.S. consumers?  U.S. producers?
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