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Supply and Demand:
Applications and Extensions

Chapter Focus
■

How broadly can the supply and demand framework
be used?

■

The division of labour, from which
so many advantages are derived,
is not originally the effect of any
human wisdom, which foresees
and intends that general opulence to which it gives occasion.
It is the necessary, though very
slow and gradual consequence of
a certain propensity in human
nature . . . ; the propensity to
truck, barter, and exchange one
thing for another.

What happens when prices are set by law above or below
the market equilibrium level?

■

How do rent controls affect the maintenance and quality
of rental housing? How do minimum-wage rates influence
the job opportunities of low-skilled workers?

■

What are “black markets”? How does the lack of a wellstructured legal environment affect their operation?

■

How does a tax or subsidy affect a market? What
determines the distribution of the tax burden (or subsidy

—Adam Smith1

benefit) between buyers and sellers?
Nations stumble upon establishments, which are indeed the
result of human action, but not
the execution of any human
design.

■

What is the Laffer curve? What does it indicate about the
relationship between tax rates and tax revenues?

—Adam Ferguson2

1Adam
2Adam

Smith, An Inquiry into the Nature and Causes of the Wealth of Nations (New York: Modern Library, 1937), 13.
Ferguson, An Essay on the History of Civil Society (Edinburgh: A. Millar and T. Caddel, London, 1767), 187.
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arkets are everywhere. They exist in many different forms and degrees of sophistication. In elementary

schools, children trade Pokémon cards; in households, individuals trade chores (“I’ll clean the bathroom, if
you’ll clean the kitchen”); and in the stock market, individuals who have never met exchange shares of

corporate stock and other financial assets worth billions of dollars each business day. Even making an activity illegal does
not eliminate the market for it. Instead, the market is merely pushed underground. The exchange of illegal drugs or tickets
to a big game at illegal prices illustrates this point.
Trading with other individuals is a natural part of human behavior that exists regardless of legal and societal conditions.
As Adam Smith put it more than 230 years ago, human beings have a natural propensity “to truck, barter, and exchange one
thing for another” (see the quotation at the chapter opening). We all want to improve our standard of living, and trade
with others helps us achieve this goal—by allowing us to get the goods and services we really want and giving us the opportunity to earn the income necessary to buy them. Further, as Adam Ferguson points out, markets are a result of human action,
not human design.3 They arise because people can improve their lives by trading with others.
Market prices coordinate the actions of buyers and sellers, but sometimes the “price” of a good or service in a partic-

ular market is called something different. For example, in the labor market, the price is often called the “wage rate.” In the
loanable funds market, the price is generally referred to as the “interest rate.” However, as Juliet observes in Shakespeare’s
Romeo and Juliet, “What’s in a name? That which we call a rose by any other name would smell as sweet.” The same is
true for prices. When the price of something is referred to by another term, such as the wage or interest rate, it will still play
the same role. Therefore, when these special terms are used, we put them along the vertical axes of supply and demand
diagrams, just as we do “price”—because that’s what they are.
In the previous chapter, we saw how the forces of supply and demand determine market prices and coordinate the
actions of buyers and sellers in the absence of government intervention. In this chapter, we turn our attention to using the
supply and demand model to understand more fully what happens when governments intervene in markets by implementing price controls, taxes, and subsidies. ■

THE LINK BETWEEN RESOURCE AND PRODUCT
MARKETS
Understanding the interrelationship among markets is vitally important. A change in one
market will also lead to changes in other markets. This section addresses the link between
the labor and product markets.
The production process generally involves (1) the purchase of resources—like raw
materials, labor services, tools, and machines; (2) transformation of the resources into
products (goods and services); and (3) sale of the goods and services in a product market.
Production is generally undertaken by business firms. Typically, business firms will
demand resources, while households will supply them. Firms demand resources because
they contribute to the production of goods and services. In turn, households supply them
in order to earn income.
Just as in product markets, the demand curve in a resource market is typically
downward-sloping and the supply curve upward-sloping. The inverse relationship between
the amount of a resource demanded and its price exists because businesses will substitute

3This

Resource market
The market for inputs used to
produce goods and services.

theme was a focus of much of the work of Nobel Prize––winning economist Friedrich Hayek.
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产品需求减少当然会有相反
的作用。某种商品需求减少不仅会
降低该商品的价格，还会引起生产
此种商品所用的要素需求和价格下
降。因此，当商品的需求发生变化
时，用于生产该商品的要素需求
（及价格）也会同向变动。

away from a resource as its price rises. In contrast, there will be a direct relationship
between the amount of a resource supplied and its price because a higher price means
greater rewards to those who provide more. As in product markets, prices will coordinate
the choices of buyers and sellers in resource markets, bringing the quantity demanded
toward balance with the quantity supplied.
The labor market is a large component of the broader resource market. Actually, there is
not just one market for labor, but rather there are many labor markets, one for each different
skill-experience-occupational category. Let’s look at the labor market for waitstaff (waiters
and waitresses). Exhibit 1 shows how resource and product markets are linked. The supply
of young workers in many occupations, including waitstaff, has declined in recent years in
many areas of the United States. This lower supply has caused the wages (tip-inclusive wages)
of waitstaff to increase (for example, from $8 to $10 in Exhibit 1a). The higher price of this
resource increases the cost of producing restaurant meals. This higher cost, in turn, reduces
the supply (shifting S1 to S2) of restaurant meals, pushing the price upward (Exhibit 1b). When
the price of a resource increases, it will lead to higher production costs, lower supply, and
higher prices for the goods and services produced with the resource.
Of course, lower resource prices have the opposite effect. Lower resource prices
reduce costs and expand the supply of consumer goods made with the lower-priced
resources (shifting the supply curve to the right). The increase in supply will lead to a
lower price in the product market. Thus, when the price of a resource—such as labor—
changes, the prices of goods and services produced with that resource will change in the
same direction.
Changes in product markets will also influence resource markets. There is a close
relationship between the demand for products and the demand for the resources required for
their production. An increase in demand for a consumer good—automobiles, for example—
will lead to higher auto prices, which will increase the profitability of producing automobiles and give automakers an incentive to expand output. But the expansion in automobile
output will require additional resources, causing an increase in the demand for, and
prices of, the resources required for their production (steel, rubber, plastics, and the labor
services of autoworkers, for example). The higher prices of these resources will cause other
industries to conserve on their use, freeing them up for more automobile production.
Of course, the process will work in reverse if demand for a product falls. A decrease
in demand will not only reduce the price of the product but will also reduce the demand
for and prices of the resources used to produce it. Thus, when the demand for a product
changes, the demand for (and prices of) the resources used to produce it will change in
the same direction.

EXHIBIT 1
Resource Prices,
Opportunity Cost, and
Product Markets

Supply curve
after input
price rise S
2

S1

Price

Wage rate

When the supply of young
workers falls, it pushes the
wage rates of waiters and
waitresses upward (a). In the
product market (b), the higher
wage rates will increase the
opportunity costs of restaurants, reducing supply (shift
from S1 to S2), thus leading
to higher meal prices.

S2

$10.00

$8.00

$12.00
Original
supply
curve

$11.00

Dr
E2

E1

Employment

(a) Resource market
(waiters and waitresses)

S1

Dp
Q2

Q1

Quantity/time

(b) Product market
(restaurant meals)
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THE ECONOMICS OF PRICE CONTROLS
Buyers often complain that prices are too high, while sellers complain that they are too
low. Unhappy with the prices established by market forces, various groups might try to
persuade the government to intervene and impose price controls. Price controls force
buyers or sellers to alter the prices of certain products. Price controls may be either price
ceilings, which set a maximum legal price for a product, or price floors, which impose a
minimum legal price. Imposing price controls might seem like a simple, easy way for the
government to help buyers at the expense of sellers (or vice versa). The problem is that
doing so frequently creates secondary effects that make both sides worse off.
Despite good intentions, price controls can, in fact, harm the very people they were
intended to help because they undermine the exchange process and reduce the gains from
trade. The regulation of automated teller machine (ATM) surcharge fees is one example.
Many states, after being lobbied by consumer groups, enacted regulations forbidding or
severely restricting the ability of ATM owners to charge fees for using their machines. The
unintended consequence of these regulations is that there are now fewer ATMs available
to consumers in these states because there’s less incentive to own and operate them.
Consumers in these states benefit by paying lower ATM fees, but they also bear the cost of
reduced ATM access.

Price controls
Government-mandated prices
that are generally imposed
in the form of maximum or
minimum legal prices.

The Impact of Price Ceilings
Exhibit 2 shows the impact of imposing a price ceiling (P1) for a product below its equilibrium level (P0). At the lower price, the quantity supplied by producers is lower on the
supply curve, at QS, while the quantity demanded by consumers is greater, at QD, on the
demand curve. A shortage (QD – QS) of the good will result because the quantity
demanded by consumers exceeds the quantity supplied by producers at the new controlled
price. After the price ceiling is imposed, the quantity of the good exchanged declines from
the equilibrium quantity to QS, and the gains from trade (consumer and producer surplus)
fall as well.
Normally, a higher price would ration the good to the buyers most willing to pay for it.
Because the price ceiling keeps this from happening, though, other means must be used to
allocate the smaller quantity QS among consumers wanting to purchase QD. Predictably,
nonprice factors will become more important in the rationing process. Sellers will ration
their goods and services to eager buyers on the basis of factors other than their willingness
to pay. For example, sellers will be more inclined to sell their products to their friends,
to buyers who do them favors, and even buyers willing to make illegal “under-the-table”
payments. (The accompanying Applications in Economics box, “The Imposition of Price

Price

P0
Price
ceiling
Shortage

QS

D

QD

Quantity/time

Shortage
A condition in which the
amount of a good offered
for sale by producers is less
than the amount demanded
by buyers at the existing
price. An increase in price
would eliminate the shortage.

EXHIBIT 2
The Impact of a Price
Ceiling

S

P1

Price ceiling
A legally established
maximum price sellers
can charge for a good
or resource.

When a price ceiling like
P1 pushes the price of
a product (rental housing,
for example) below the
market equilibrium, a
shortage will develop.
Because prices are not
allowed to direct the
market to equilibrium,
nonprice elements will
become more important
in rationing the good.
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The Imposition of Price Ceilings after Hurricanes

Major hurricanes, such as Katrina (which hit the Gulf Coast in
2005), Andrew (south Florida in 1992), and Hugo (Charleston,
South Carolina, in 1989), not only cause massive property
damage and widespread power outages but also dramatically
increase the local demand for items such as lumber, gasoline,
ice, batteries, chain saws, and electric generators. As a result,
the prices of these items rise significantly in the wake of a
hurricane. After Hurricane Hugo, for example, a bag of ice that
sold for $1 before the hurricane went up in price to as much
as $10, the price of plywood rose to about $200 per sheet,
chain saws soared to the $600 range, and gasoline sold for
as much as $10.95 per gallon.
These higher prices play two important roles. First, they
encourage suppliers to bring more of these items to the
disaster area. John Shepperson from Kentucky, for example, found it worthwhile to take time away from his normal
job to buy nineteen generators, rent a truck, and drive it
600 miles to the Katrina-damaged area of Mississippi,
expecting to sell the generators for twice the price he paid
for them. Second, higher prices also encourage consumers
to curtail consumption of these items, both in the disaster
area and in other areas of the country where prices also
rise when goods are diverted to the disaster area. The
higher prices begin to subside once additional supplies flow
into the disaster area, but it is precisely these higher prices
that encourage this response in the first place.
In response to consumer complaints of “price gouging,”
state and local officials sometimes impose price controls in
the wake of a disaster. After Hurricane Hugo, the mayor of
Charleston signed emergency legislation making it a crime,
punishable by up to thirty days in jail and a $200 fine, to
sell goods at prices higher than their prehurricane levels in
the city. Similarly, Mississippi’s attorney general announced
a crackdown on price gouging after Hurricane Katrina. No
matter what it is called, legislation of this type is a price
control and it prohibits mutually advantageous exchange.
Remember those nineteen generators John Shepperson
brought to storm-ravaged Mississippi? They were confiscated by police and Shepperson was arrested for price gouging. He was held by police for four days, and his generators
were kept in police custody and never made it to consumers
with urgent needs who desperately wanted to buy them.
While price ceilings may be motivated by a desire to help
consumers by keeping prices low, they still exert secondary
effects that often retard the recovery processs. At the lower
mandated prices, consumer demand quickly outstrips the
available supplies creating artificial shortages. The controls
reduce the flow of goods into the area. Shipments that do

arrive are greeted by long lines of consumers, many of
whom end up without anything after waiting in lines for
hours. Many of the people at the front of these lines who
are able to buy the goods before supplies run out then drive
those goods back out of the disaster area to sell them at
the higher, uncontrolled prices in areas outside of the jurisdiction in order to obtain money to pay for much-needed
repairs to their home. Shortages often become so bad that
military guards are needed to protect shipments of goods
and maintain order when shipments arrive.
The price controls result in serious misallocations of
resources. Electric generators provide one of the best
examples. The lack of electric power after a hurricane
means that gasoline pumps, refrigerators, cash registers,
ATMs, and many other types of electrical equipment do not
work. Grocery stores can’t open and inside thousands of
dollars worth of food spoils. Although gas stations have
gasoline in their underground storage tanks, it can’t be
pumped out without electricity. ATMs and banks can’t
operate without electricity, so people can’t get to their own
money, which is critical because almost all transactions in
posthurricane environments are made with cash.
Hardware stores that sell gasoline-powered electric
generators typically have only a few in stock, but after a
hurricane suddenly hundreds of businesses and residents
want to buy them. In the absence of price controls, the price
of these generators would rise and thereby allocate the limited supply to those expecting to derive the most value from
them. At the higher prices, individual homeowners would
generally be outbid by businesses, which can put the generators to use operating stores, gas stations, and ATMs. It is
these uses that would yield enough revenue to cover the
high price of the generators because they facilitate the provision of other goods and services that people desperately
want. Given the large sums grocery stores, gasoline stations, and others with urgent needs would be willing to pay,
some with generators at home would even find it attractive
to sell them to businesses.
However, price ceilings will prevent the generators from
being allocated to those most willing to pay for them.
Instead, people keep their generators at home, and it is
commonplace for hardware store owners with a few generators on hand to take one home for their family and then
sell the others to their close friends, neighbors, and relatives. In the absence of price rationing, nonprice factors
play a larger role in the allocation process. The electric
generators so critical for grocery stores, gasoline stations,
and banks to open are instead used by households for
tasks such as running television sets, lighting, electric
razors, hair dryers, and so on. As a result, hundreds of
thousands of consumers can’t get goods they urgently
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want. Moreover, the flow of generators into the disaster
area effectively stops, and many generators are actually
taken out of the city to be sold in the less-damaged, outlying
areas where price controls are not in effect.
If price controls were not imposed, the price of generators would quickly be bid up to the point where they were
(1) purchased by those with the most urgent and valuable
uses for them, and (2) imported into the area fairly rapidly
because of the high prices they command. The dramatic

change in conditions that often accompanies a hurricane
highlights the role prices play. It also illustrates how the
secondary effects accompanying price controls can magnify
the damage generated by hurricanes.

1For supporting evidence in the case of Hurricane Hugo, see David N. Laband, “In
Hugo’s Path, a Man-Made Disaster,” Wall Street Journal, September 27, 1989, A22;
and Tim Smith, “Economists Spurn Price Restrictions,” Greenville News, September
28, 1989, C1.

Ceilings after Hurricanes,” highlights this point.) Time might also be used as the rationing
device, with those willing to wait in line the longest being the ones able to purchase the
good. In addition, the below-equilibrium price reduces the incentive of sellers to expand the
future supply of the good. At the lower price, suppliers will direct resources away from
production of the good and into other, more profitable areas. As a result, the product shortage will worsen over time.
What other secondary effects can be expected? In the real world, there are two
ways that sellers can raise prices. First, they can raise their money price, holding
quality constant. Or, second, they can hold the money price constant while reducing
the quality of the good. (The latter might also include reducing the size of the product,
say, for example, a candy bar or a loaf of bread.) Faced with a price ceiling, sellers will
use quality reductions as a way to raise their prices. Because of the government-created
shortage, many consumers will buy the lower quality good rather than do without it.
It is important to note that a shortage is not the same as scarcity. Scarcity is
inescapable. Scarcity exists whenever people want more of a good than nature has
provided. This means, of course, that almost everything of value is scarce. Shortages, on
the other hand, are a result of prices being set below their equilibrium values—a situation that is avoidable if prices are permitted to rise. Removing the price ceiling will
allow the price to rise back to its equilibrium level (P0 rather than P1 in Exhibit 2). This
will stimulate additional production, discourage consumption, and increase the incentive
of entrepreneurs to search for and develop substitute goods. This combination of forces
will eliminate the shortage.

Rent Control: A Closer Look at a Price Ceiling
Rent controls are a price ceiling intended to protect residents from high housing prices.
Rent controls are currently in place in many U.S. cities, including New York City,
Washington, D.C., Newark, New Jersey, and San Jose, California. Most of these measures
were enacted during either World War II or the 1970s, when inflation was high. Rent controls peaked in the mid-1980s. At that time, more than 200 cities, encompassing about
20 percent of the nation’s population, imposed rent controls.
Because rent controls push the price of rental housing below the equilibrium level, the
amount of rental housing demanded by consumers will exceed the amount landlords will
make available. Initially, if the mandated price is only slightly below equilibrium, the
impact of rent controls may be barely noticeable. Over time, however, the effects will
worsen. Inevitably, rent controls that continue will lead to the following results.
1. Shortages and black markets will develop. Because the quantity of housing
demanded will exceed the quantity supplied, some people who value rental housing highly
will be unable to find it. Frustrated by the shortage, they will try to induce landlords to rent
to them. Some will agree to prepay their rent, including a substantial damage deposit.

重要的是要注意短缺与稀缺
不同。稀缺不可避免，只要人们
总想得到超出自然能够提供的物
品，稀缺性就永远存在，所以这
意味着几乎所有有价值的东西都
是稀缺的。而另一方面，短缺是
制定的价格低于均衡价格造成
的。如果允许价格上涨，短缺是
可以避免的。
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Rent controls lead to shortages,
poor maintenance, and deterioration in the quality of rental
housing.

Others might agree to rent or buy the landlord’s furniture at exorbitant prices in order to get
an apartment. Still others will make under-the-table (black market) payments to secure
housing.
2. The future supply of rental houses will decline. The below-equilibrium price will
discourage entrepreneurs from constructing new rental housing units, and private
investment will flow elsewhere. In the city of Berkeley, rental units available to students at
the University of California dropped by 31 percent in the first five years after the city
adopted rent controls in 1978.4 In contrast, removal of rent controls will often lead to a
sharp increase in rental housing construction, as builders seek to expand the supply that
lagged behind as the result of the controls. This happened in both Boston and Santa
Monica following their repeal of controls in the late 1990s.
3. The quality of rental housing will deteriorate. When apartment owners are not
allowed to raise their prices, they will use quality reductions to achieve this objective.
Normal maintenance and repair service will deteriorate. Tenant parking lots will be
eliminated (or rented out). Eventually, the quality of the rental housing will reflect the
controlled price. Cheaper housing will be of cheaper quality.
4. Nonprice methods of rationing will become more important. Because price no
longer rations rental housing, other forms of competition will develop. Landlords will rely
more heavily on nonmonetary discriminating devices. They will favor friends, people of
influence, and those whose lifestyles resemble their own. In contrast, applicants with
many children or unconventional lifestyles, and perhaps racial minorities, will find fewer
landlords who will rent to them. Since the cost to landlords of discriminating against those
they do not like is lower, discrimination will become more prevalent in the rationing
process. In New York City, where rent controls are in force, a magazine article suggested
that “joining a church or synagogue” could help people make the connections they need to
get an apartment. Can you imagine having to devote this amount of effort to finding an
apartment? If your city enacts rent controls, you just might have to.

4William

Tucker, The Excluded Americans (Washington, D.C.: Regnery Gateway, 1990), 162. For additional information on rent
controls, see William Tucker, “Rent Control Drives Out Affordable Housing,” in USA Today Magazine (July 1998) and Walter
Block, “Rent Controls,” in Fortune Encyclopedia of Economics, ed. David Henderson (New York: Warner Books, 1993). The
latter publication can also be found online at http://www.econlib.org.
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5. Inefficient use of housing space will result. The tenant in a rent-controlled
apartment will think twice before moving. Why? Even though the tenant might want a
larger or smaller space or an apartment closer to work, he or she will be less likely to move
because it will be much more difficult to find a unit that’s vacant. Turnover will be lower,
and many people will find themselves in locations and in apartments not well suited to
their needs. In a college town, students who live in the local area will have an advantage
over newcomers. Local students and their parents will be more likely to have connections
with apartment owners in the area. Many students from farther away, including those who
value the apartments more highly, will find it extremely difficult to locate a place to rent.
Imposing rent control laws may sound like a simple way to deal with high housing prices.
However, the secondary effects are so damaging that many cities have begun repealing
them. In the words of Swedish economist Assar Lindbeck: “In many cases, rent control
appears to be the most efficient technique presently known to destroy a city— except for
bombing.”5 Though this may overstate the case, both economics and experience show that
the controls adversely impact the quantity and quality of rental housing.

The Impact of Price Floors
A price floor establishes a minimum price that can legally be charged. The government
imposes price floors on some agricultural products, for example, in an effort to increase
the prices that farmers receive artificially. When a price floor is imposed above the current
market equilibrium price, it will alter the market’s operation. Exhibit 3 illustrates the
impact of imposing a price floor (P1) for a product above its equilibrium level (P0). At the
higher price, the quantity supplied by producers increases along the supply curve to QS,
while the quantity demanded by consumers decreases along the demand curve to QD.
A surplus (QS – QD) of the good will result, as the quantity supplied by producers exceeds
the quantity demanded by consumers at the new controlled price. Just like a price ceiling,
a price floor reduces the quantity of the good exchanged, and reduces the gains from trade.
As in the case of the price ceiling, nonprice factors will play a larger role in the rationing
process. But because there is a surplus rather than a shortage, this time buyers will be in a
position to be more selective. Buyers will purchase from sellers willing to offer them nonprice favors—better service, discounts on other products, or easier credit terms, for example.
When it’s difficult to alter the product’s quality—in this case, improve it to make it more
attractive for the price that must be charged—some producers will be unable to sell it.

S

Surplus

Price
floor

Price

P1

Surplus
A condition in which the
amount of a good offered for
sale by producers is greater
than the amount that buyers
will purchase at the existing
price. A decline in price would
eliminate the surplus.

EXHIBIT 3
The Impact of a Price
Floor
When a price floor such as
P1 keeps the price of a
good or service above the
market equilibrium, a surplus will result.

P0

D

QD

QS
Quantity/time

5Assar

价格下限规定了能够合法收
取的最低价格。比如，政府会对
一些农产品施加价格下限以提高
农民实际收到的价格。当制定的
价格下限高于当前市场的均衡价
格时，会改变市场的运营情况。

Lindbeck, The Political Economy of the New Left (New York: Harper & Row, 1972), 39.
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It is important to note that a surplus doesn’t mean the good is no longer scarce. People
still want more of the good than is freely available from nature, even though they want less
of it at the controlled price than sellers want to bring to the market. A decline in price
would eliminate the surplus, but the item will be scarce in either case.

Minimum Wage: A Closer Look at a Price Floor
Minimum wage
Legislation requiring that workers be paid at least the stated
minimum hourly rate of pay.

In 1938, Congress passed the Fair Labor Standards Act, which mandated a national minimum
wage of 25 cents per hour. During the past seventy years, the minimum wage has been
increased many times. Most recently, in May 2007, the minimum wage was increased from
$5.15 to $7.25 per hour (in three steps, with the final step effective in July 2009). Some states
have their own higher minimum-wage rates ranging up to over $8 per hour.
A minimum wage is a price floor. Because most employees in the United States earn
wages in excess of the minimum, their employment opportunities are largely unaffected by
the minimum wage law. However, low-skilled and inexperienced workers whose equilibrium wage rates are lower than the minimum wage will be affected. Exhibit 4 shows the
direct effect of a $7.25-per-hour minimum wage on the employment opportunities of a
group of low-skilled workers.
Without a minimum wage, the supply of and demand for these low-skilled workers would
be in balance at some lower wage rate, here we use $5.00. Because the minimum wage makes
low-skilled labor more expensive, employers will substitute machines and more highly skilled
workers for the now more expensive low-skilled employees. Fewer low-skilled workers will
be hired when the minimum wage pushes their wages up. Graphically, this is reflected in the
movement up along the demand curve in Exhibit 4 from the equilibrium point to the point
associated with the higher, $7.25 wage rate (point A). The result will be a reduction in employment of low-skilled workers from E0 to E1.
On the supply side of the market, as the wages of low-skilled workers are pushed
above equilibrium, there will be more unskilled workers looking for jobs. Graphically, this
is reflected in the movement up along the supply curve in Exhibit 4 from the equilibrium
point to the point associated with the higher, $7.25 wage rate (point B). At the $7.25 wage
rate, the quantity of workers searching for jobs will exceed the quantity of jobs available,
causing excess supply.
In a labor market, an excess supply will take the form of a abnormally high rate of
unemployment. Thus, economic analysis indicates that minimum-wage legislation will
lead to high unemployment rates among low-skilled workers. The exceedingly high

EXHIBIT 4
Employment and the
Minimum Wage

$7.25
Wage rate

If the market wage of a group
of employees were $5.00 per
hour, a $7.25-per-hour minimum wage will increase the
earnings of workers able to
retain their jobs, but reduce
the employment opportunities
of others as the number of
jobs available shrinks from E0
to E1.

S

Excess
supply

A

B

Minimum
wage level

$5.00

D
E1

E0

Employment
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unemployment rate of teenagers in the United States (a group with limited skills because
they lack work experience) is consistent with this analysis. In the United States, the unemployment rate for teenagers is more than three times the average for all workers, and the
unemployment rate for black youth has generally exceeded 30 percent in recent years.
It is important to remember that the market price—the wage rate—is only one dimension of the transaction. When a price floor pushes the wage rate above equilibrium,
employers will have less incentive to offer nonwage benefits to employees because they
will have no trouble hiring low-skilled workers. Predictably, a higher minimum wage will
lead to a deterioration of the nonwage qualities of minimum-wage jobs, and so workers in
these jobs will experience less convenient working hours, fewer training opportunities, and
less continuous employment.
The adverse impact of the minimum wage on the opportunity of youthful workers to
acquire work experience and on-the-job training is a particularly important unintended
consequence of minimum-wage laws. Low-paying, entry-level jobs can provide workers
with experience that will help them move up the job ladder to higher-paying positions.
Employment experience obtained at an early age, even on menial tasks, can help a person
acquire self-confidence, good work habits, and skills that make them more valuable to
future employers. The minimum wage makes this more difficult. Not only does the
minimum wage make it harder for low-skilled workers to find jobs, it also reduces their
on-the-job training opportunities. In order to pay the higher wage rate required by the law,
employers will have to find other ways to cut employment costs, like reducing the amount
of job training. Not surprisingly, most minimum-wage jobs are dead-end positions with
little opportunity for future advancement.6
Workers who are able to maintain their employment at the higher minimum-wage
rate—most likely the better qualified among those with low skill levels—gain from a
minimum wage. But other low-skilled workers are harmed by the minimum wage, particularly those with the lowest skill levels who will find it more difficult to get jobs.
How many fewer low-skilled workers are hired because of the minimum wage?
Studies indicate that a 10 percent increase in the minimum wage reduces the employment
of low-skilled workers by 1 to 3 percent. Minimum-wage supporters argue that the higher
wages for low-skilled workers are worth this reduction in employment and job-training
opportunities. Critics argue, however, that the reduced job opportunities for the lowestskilled workers are reason enough to eliminate the minimum wage.
Does the minimum wage help the poor? According to the U.S. Department of Labor,
most minimum wage-earners are young, part-time workers and relatively few live below
the poverty line. The typical high school or college student holding a part-time job, who is
from a middle-class family, would be an example. Fewer than 20 percent of minimum
wage workers are from families below the poverty line, and only about one out of every
four minimum wage workers is married. Therefore, even if the effects of a higher minimum wage on employment and nonwage forms of compensation were small, a higher
minimum wage does little to help the poor, making it a much less attractive antipoverty
program than other alternatives.7
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最低工资法的出台使得年轻
工人无法获得工作经验、在职培
训等重要机会，这是最低工资法
未料到的重要后果。

THE IMPACT OF A TAX
How do taxes affect market exchange? When governments tax goods, who bears the burden? Economists use the term tax incidence to indicate how the burden of a tax is actually shared between buyers (who pay more for what they purchase) and sellers (who
receive less for what they sell). When a tax is imposed, the government can make either
the buyer or the seller legally responsible for payment of the tax. The legal assignment is
6For evidence that the minimum wage limits training opportunities, see David Neumark and William Wascher, “Minimum Wages
and Training Revisited,” Journal of Labor Economics 19 (July 2001): 563–95.
7See William E. Even and David A. Macpherson, “Consequences of Minimum Wage Indexing,” Contemporary Economic Policy
14 (October 1996): 67–77; David Neumark and William Wascher, “Do Minimum Wages Fight Poverty?” Economic Inquiry 40
(July 2002): 315–33; and David Neumark and William Wascher, “The Effects of Minimum Wages throughout the Wage
Distribution,” Journal of Human Resources 39 (April 2004): 425–50, for evidence on this point.

Tax incidence
The way the burden of a tax is
distributed among economic
units (consumers, producers,
employees, employers, and
so on). The actual tax burden
does not always fall on those
who are statutorily assigned
to pay the tax.
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卖者更喜欢通过提高价格的
方式，将税负完全转嫁到买者身
上，而不是自己支付其中一部分。
但是由于卖家涨价，消费者会减
少购买量。有时为了避免失去额
外的收入，一些卖家会发现，他
们自己承担部分税收（以降低税
后价格的方式）而不是将全部税
负加到价格上去，会更有利。

called the statutory incidence of the tax. However, the person who writes the check to the
government—that is, the person statutorily responsible for the tax—is not always the one
who bears the tax burden. The actual incidence of a tax may lie elsewhere. If, for example, a tax is placed statutorily on a seller, the seller might simply increase the price of the
product. In this case, the buyers end up bearing some, or all, of the tax burden through
the higher price.
To illustrate, Exhibit 5 shows how a $1,000 tax placed on the sale of used cars would
affect the market. (To simplify this example, let’s assume all used cars are identical.) Here,
the tax has statutorily been placed on the seller. When a tax is imposed on the seller, it
shifts the supply curve upward by exactly the amount of the tax—$1,000, in this example.
To understand why, remember that the height of the supply curve at a particular quantity
shows the minimum price required to cause enough sellers to offer that quantity of cars for
sale. Suppose you were a potential seller, willing to sell your car for any price over $6,000,
but you would keep it unless you could pocket at least $6,000 from the sale. Because you
now have to pay a tax of $1,000 when you sell your car, the minimum price you will accept
from the buyer will rise to $7,000, so that after paying the tax, you will retain $6,000. Other
potential sellers will be in a similar position. The tax will push the minimum price each
seller is willing to accept upward by $1,000. Thus, the after-tax supply curve will shift vertically by this amount.
Sellers would prefer to pass the entire tax on to buyers by raising prices by the full
amount of the tax, rather than paying any part of it themselves. However, as sellers begin
to raise prices, customers respond by purchasing fewer units. At some point, to avoid
losing additional sales, some sellers will find it more profitable to accept part of the tax
burden themselves (in the form of a lower price net of tax), rather than to raise the price
by the full amount of the tax. This process is shown in Exhibit 5.
Before the tax was imposed, used cars sold for a price of $7,000 (at the intersection
of the original supply and demand curves shown by point A). After the $1,000 tax is
imposed, the equilibrium price of used cars will rise to $7,400 (to point B, the intersection
of the new supply curve including the tax, and the demand curve). Thus, despite the tax
being statutorily imposed on sellers, the higher price shifts some of the tax burden to
buyers. Buyers will now pay $400 more for used cars. Sellers now receive $7,400 from the
sale of their used cars. However, after sending $1,000 in taxes to the government, they

EXHIBIT 5
The Impact of a Tax
Imposed on Sellers

Supply
$1,000
Tax
B
$7,400
Price

When a $1,000 tax is
imposed statutorily on the
sellers of used cars, the
supply curve shifts vertically
upward by the amount of the
tax. The price of used cars to
buyers rises from $7,000 to
$7,400, resulting in buyers
bearing $400 of the burden
of this tax. The price received
by a seller falls from $7,000
to $6,400 ($7,400 minus the
$1,000 tax), resulting in
sellers bearing $600 of the
burden.

Supply 1 Tax

$7,000

Revenue derived
from buyers

A

Revenue derived
from sellers
$6,400

Deadweight loss
due to reduced
trades

C

Demand
500

750

Quantity of used cars per month
(in thousands)
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retain only $6,400. This is exactly $600 less than the seller would have received had the
tax not been imposed. Because the distance between the supply curves is exactly $1,000,
this net price can be found in Exhibit 5 by following the vertical line down from the new
equilibrium (point B) to the original supply curve (point C) and over to the price axis.
In this case, each $1,000 of tax revenue transferred to the government imposes a burden
of $400 on buyers (in the form of higher used-car prices) and a $600 burden on sellers
(in the form of lower net receipts from a car sale), even though sellers are responsible for
actually sending the $1,000 tax payment to the government.
The tax revenue derived from a tax is equal to the tax base (in this case, the number
of used cars exchanged) multiplied by the tax rate. After the tax is imposed, the quantity
exchanged will fall to 500,000 cars per month because some buyers will choose not to purchase at the $7,400 price, and some sellers will decide not to sell when they are able to net
only $6,400. Given the after-tax quantity sold, the monthly revenue derived from the tax
will be $500 million (500,000 cars multiplied by $1,000 tax per car).

The Deadweight Loss Caused by Taxes
As Exhibit 5 shows, a $1,000 tax on used cars causes the number of units exchanged to fall
from 750,000 to 500,000. It reduces the quantity of units exchanged by 250,000 units.
Remember, trade results in mutual gains for both buyers and sellers. The loss of the mutual
benefits that would have been derived from these additional 250,000 units also imposes
a cost on buyers and sellers. But this cost—the loss of the gains from trade eliminated by the
tax—does not generate any revenue for the government. Economists call this the deadweight
loss of taxation. In Exhibit 5, the size of the triangle ABC measures the deadweight loss.
The deadweight loss is a burden imposed on buyers and sellers over and above the cost of
the revenue transferred to the government. Sometimes it is referred to as the excess burden
of taxation. It is composed of losses to both buyers (the lost consumer surplus consisting of
the upper part of the triangle ABC) and sellers (the lost producer surplus consisting of the
lower part of the triangle ABC).
The deadweight loss to sellers includes an indirect cost imposed on the people who supply resources to that industry (such as its suppliers and employees). The 1990 luxury-boat
tax provides a good example. Supporters of the luxury-boat tax assumed the tax burden
would fall primarily on wealthy yacht buyers. The actual effects were quite different, though.
Because of the tax, luxury-boat sales fell sharply and thousands of workers lost their jobs in
the yacht-manufacturing industry. The deadweight loss triangle might seem like an abstract
concept, but it wasn’t so abstract to the employees in the yacht industry who lost their jobs!
Their losses are part of what is reflected in the triangular area. Moreover, because luxuryboat sales declined so sharply, the tax generated only a meager amount of revenue. The large
deadweight loss (or excess burden) combined with meager revenue for the government eventually led to the repeal of the tax.
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Tax base
The level or quantity of an
economic activity that is
taxed. Higher tax rates reduce
the level of the tax base
because they make the
activity less attractive.
Tax rate
The per-unit amount of the
tax or the percentage rate at
which the economic activity
is taxed.

Deadweight loss
The loss of gains from trade
to buyers and sellers that
occurs when a tax is imposed.
The deadweight loss imposes
a burden on both buyers and
sellers over and above the
actual payment of the tax.
Excess burden of taxation
Another term for deadweight
loss. It reflects losses that
occur when beneficial activities are forgone because they
are taxed.

Actual Versus Statutory Incidence
Economic analysis indicates that the actual burden of a tax—or more precisely, the split
of the burden between buyers and sellers—does not depend on whether the tax is statutorily placed on the buyer or the seller. To see this, we must first look at how the market
responds to a tax statutorily placed on the buyer. Continuing with the auto tax example,
let’s suppose that the government places the $1,000 tax on the buyer of the car, rather than
the seller. After making a used-car purchase, the buyer must send a check to the government for $1,000. Imposing a tax on buyers will shift the demand curve downward by the
amount of the tax, as shown in Exhibit 6. This is because the height of the demand curve
represents the maximum price a buyer is willing to pay for the car. If a particular buyer is
willing and able to pay only $5,000 for a car, the $1,000 tax would mean that the most the
buyer would be willing to pay to the seller would be $4,000. This is because the total cost
to the buyer is now the purchase price plus the tax.
As Exhibit 6 shows, the price of used cars falls from $7,000 (point A) to $6,400 (point B)
when the tax is statutorily placed on the buyer. Even though the tax is placed on buyers, the

经济分析认为，税收的实际
负担，或者更精确地说，买者与
卖者之间的税收分配，并不取决
于税收的指定负担者是买者还是
卖者。
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EXHIBIT 6
The Impact of a Tax
Imposed on Buyers

Supply

$7,400
Price

When a $1,000 tax is
imposed statutorily on the
buyers of used cars, the
demand curve shifts vertically
downward by the amount of
the tax. The price of used
cars falls from $7,000 to
$6,400, resulting in sellers
bearing $600 of the burden.
The buyer’s total cost of purchasing the car rises from
$7,000 to $7,400 ($6,400
plus the $1,000 tax), resulting in buyers bearing $400 of
the burden of this tax. The
incidence of this tax on used
cars is the same regardless
of whether it is statutorily
imposed on buyers or sellers.

$7,000

C
Revenue derived
from buyers

A

Revenue derived
from sellers
$6,400

Deadweight loss
due to reduced
trades

B
$1,000
Tax

Demand 2 Tax
500

Demand

750

Quantity of used cars per month
(in thousands)

The actual burden of a tax
is independent of whether
it is imposed on buyers or
sellers.

BY JOHN TREVER, ALBUQUERQUE JOURNAL.
REPRINTED BY PERMISSION.

reduction in demand that results causes the price received by sellers to fall by $600. Thus,
$600 of the tax is again borne by sellers, just as it was when the tax was placed statutorily on
them. From the buyer’s standpoint, a car now costs $7,400 ($6,400 paid to the seller plus
$1,000 in tax to the government). Just as when the tax was imposed on the seller, the buyer
now pays $400 more for a used car.
A comparison of Exhibits 5 and 6 makes it clear that the actual burden of the $1,000
tax is independent of its statutory incidence. In both cases, buyers pay a total price of $7,400
for the car (a $400 increase from the pretax level), and sellers receive $6,400 from the sale
(a $600 decrease from the pretax level). Correspondingly, the revenue derived by the
government, the number of sales eliminated by the tax, and the size of the deadweight loss
are identical whether the law requires payment of the tax by the sellers or by the buyers.
A similar phenomenon occurs with any tax. The 15.3 percent Social Security payroll tax,
for example, is statutorily levied as 7.65 percent on the employee and 7.65 percent on the
employer. The impact is to drive down the net pay received by employees and raise the
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employers’ cost of hiring workers. Economic analysis tells us that the actual burden of this
tax will probably differ from its legal assignment, and that it will be the same regardless of
how the tax is statutorily assigned. Because market prices (here, workers’ gross wage) will
adjust, the incidence of the tax will be identical regardless of whether the 15.3 percent is
levied on employees or on employers or is divided between the two parties.

Elasticity and the Incidence of a Tax
If the actual incidence of a tax is independent of its statutory assignment, what does determine the incidence? The answer: The incidence of a tax depends on the responsiveness of
buyers and of sellers to a change in price. When buyers respond to even a small increase
in price by leaving the market and buying other things, they will not be willing to accept
a price that is much higher than it was prior to the tax. Similarly, if sellers respond to a
small reduction in what they receive by shifting their goods and resources to other markets, or by going out of business, they will not be willing to accept a much smaller payment, net of tax. The burden of a tax—its incidence—tends to fall more heavily on
whichever side of the market has the least attractive options elsewhere—the side of the
market that is less sensitive to price changes, in other words.
In the preceding chapter, we saw that the steepness of the supply and demand curves
reflects how responsive producers and consumers are to a price change. Relatively inelastic demand or supply curves are steeper (more vertical), indicating less responsiveness to
a change in price. Relatively elastic demand or supply curves are flatter (more horizontal),
indicating a higher degree of responsiveness to a change in price.
Using gasoline as an example, part (a) of Exhibit 7 illustrates the impact of a tax when
demand is relatively inelastic and supply is relatively elastic. It will not be easy for
gasoline consumers to shift—particularly in the short run—to other fuels in response to an
increase in the price of gasoline. The inelastic demand curve shows this. When a 50-cent
per gallon tax is imposed on gasoline (roughly the current average of combined federal and
state taxes), buyers end up paying 40 cents more per gallon ($3.00 instead of $2.60), while
the net price received by sellers is only 10 cents less ($2.50 instead of $2.60). When

如果税收的实际归宿与法律
规定无关，那么是什么决定税收
归宿呢？答案是：税收归宿取决
于买卖双方对价格变动的反应。

EXHIBIT 7
How the Burden of a Tax Depends on the Elasticities of Demand and Supply
In part (a), when demand is relatively more inelastic than supply, buyers bear a larger share of the burden of the tax.
In part (b), when supply is relatively more inelastic than demand, sellers bear a larger share of the tax burden.

S 1 Tax

S 1 Tax
S
Price of luxury boats
(in thousands)

Price of gasoline

S

$3.00
2.60
2.50

$105
100
D
80

D
194 200

5

10

Quantity of gasoline per week
(millions of gallons)

Quantity of luxury boats
(in thousands)

(a) Tax on gasoline

(b) Tax on luxury boats
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当需求相对缺乏弹性、供给
相对富有弹性时，买者会承担更
大份额的税收负担。
与此相反，当需求富有弹性，
而供给缺乏弹性时，更多的税收负
担会落在卖者和要素供给者头上。

demand is relatively inelastic, or supply is relatively elastic, buyers will bear the larger
share of the tax burden.
Conversely, when demand is relatively elastic and supply is inelastic, more of the tax burden will fall on sellers and resource suppliers. The luxury-boat tax illustrates this point. As we
mentioned earlier, Congress imposed a tax on the sale of luxury boats in 1990. Later, the tax
was repealed because of its adverse impact on sales and employment in the industry. There
are many things wealthy potential yacht owners can spend their money on other than luxury
boats sold in the United States. For one thing, they can buy a yacht someplace else, perhaps
in Mexico, England, or the Bahamas. Or they can spend more time on the golf course, travel
to exotic places, or purchase a nicer car or a vacation home. Because there are attractive substitutes, the demand for domestically produced luxury boats is relatively elastic compared
with supply. Therefore, as Exhibit 7b illustrates, when a $25,000 tax is imposed on luxury
boats, prices rise by only $5,000 (from $100,000 to $105,000), but output falls substantially
(from 10,000 to 5,000 boats). The net price received by sellers falls by $20,000 (from
$100,000 to $80,000 per boat). When demand is relatively elastic, or supply is relatively
inelastic, sellers (including resource suppliers) will bear the larger share of the tax burden.

Elasticity and the Deadweight Loss
We have seen that the elasticities of supply and demand determine how the burden of a tax
is distributed between buyer and seller. They also influence the size of the deadweight loss
caused by the tax because they determine the total reduction in the quantity exchanged.
When either demand or supply is relatively inelastic, fewer trades will be eliminated by the
tax, so the deadweight loss will be smaller. From a policy perspective, the excess burden
of a tax system will therefore be lower if taxes are levied on goods and services for which
either demand or supply is highly inelastic.

TAX RATES, TAX REVENUES, AND THE LAFFER CURVE
平均税率通常被用来检验不
同收入群体的税收负担，而边际
税率则是理解税收产生的负面经
济效应的关键。

It is important to distinguish between the average and marginal rates of taxation. They can be
very different, and both provide important information. The average tax rate is generally used
to examine how different income groups are burdened by a tax, whereas the marginal tax rate
is the key to understanding the negative economic effects created by a tax. Both can be
computed with simple equations. The average tax rate (ATR) can be expressed as follows:
ATR 5

Progressive tax
A tax in which the average tax
rate rises with income. People
with higher incomes will pay a
higher percentage of their
income in taxes.
Proportional tax
A tax in which the average tax
rate is the same at all income
levels. Everyone pays the same
percentage of income in taxes.
Regressive tax
A tax in which the average tax
rate falls with income. People
with higher incomes will pay a
lower percentage of their
income in taxes.

Tax liability
Taxable income

For example, if a person’s tax liability was $3,000 on an income of $20,000, her average tax rate would be 15 percent ($3,000 divided by $20,000). The average tax rate is simply the percentage of income that is paid in taxes.
In the United States, the personal income tax provides the largest single source of
government revenue. This tax is particularly important at the federal level. You may
have heard that the federal income tax is “progressive.” A progressive tax is defined
as a tax in which the average tax rate rises with income. In other words, people with
higher income pay a larger percentage of their income in taxes. Alternatively, taxes can
be proportional or regressive. A proportional tax is defined as a tax in which the
average tax rate remains the same across income levels. Under a proportional tax,
everyone pays the same percentage of their income in taxes. Finally, a regressive tax
is defined as a tax in which the average tax rate falls with income. If someone making
$100,000 per year paid $30,000 in taxes (an ATR of 30 percent) while someone making $30,000 per year paid $15,000 in taxes (an ATR of 50 percent), the tax code would
be regressive. Note that a regressive tax merely means that the percentage paid in taxes
declines with income; the actual dollar amount of the tax bill might still be higher for
those with larger incomes.
Although the average tax rate is useful in determining whether an income tax is progressive, proportional, or regressive, it is the marginal tax rate that concerns individuals
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when they are making decisions. It is the marginal tax rate that determines how much of
an additional dollar of income must be paid in taxes (and thus, also, how much one gets to
keep). An individual’s marginal tax rate can be very different from his or her average tax
rate. The marginal tax rate (MTR) can be expressed as follows:
MTR 5

Change in tax liability
Change in taxable income

The MTR reveals both how much of one’s additional income must be turned over to
the tax collector and how much is retained by the individual taxpayer. For example, when
the MTR is 25 percent, $25 of every $100 of additional earnings must be paid in taxes.
The individual is permitted to keep only $75 of his or her additional income, in other
words. The marginal tax rate is vitally important because it affects the incentive to earn
additional income. The higher the marginal tax rate, the less incentive individuals have to
earn more income. At high marginal rates, for example, many spouses will choose to stay
home rather than take a job, and others will choose not to take on second jobs or extra
work. Exhibit 8 shows the calculation of both the average and marginal tax rates within
the framework of the 2006 income tax tables provided to taxpayers.
Generally, a person’s income is subject to several different taxes, and it is the combined marginal tax rate of all of them that matters when it comes to decision making. For
example, a recent college graduate with $32,000 in taxable income living in Baltimore,
Maryland, would face a 25 percent marginal federal income tax rate, a 7.65 percent marginal Social Security payroll tax rate, a 4.75 percent marginal state income tax rate, and a
3.05 percent marginal local income tax rate. If we ignore the relatively small deductions
that one tax can generate in calculating certain others, the result is a combined marginal
tax rate of 40.45 percent, meaning that an additional $100 of gross income would result in
only a $59.55 increase in net take-home income.
Governments generally levy taxes to raise revenue. The revenue derived from a tax is
equal to the tax base multiplied by the tax rate. As we previously noted, taxes will lower
the level of the activity taxed. When an activity is taxed more heavily, people will choose
to do less of it. The higher the tax rate, the greater the shift away from the activity. If taxpayers can easily escape the tax by altering their behavior (perhaps by shifting to substi-

At
least

But
less
than

And you are —

Single

Married
filing
jointly

Married
filing
separately

Head
of a
household

Your tax is —

32,000
$100 of
additional
income . . .

32,000
32,050
32,100
32,150
32,200
32,250
32,300
32,350
32,400
32,450
32,500
32,550
32,600
32,650
32,700
32,750
32,800
32,850
32,900
32,950

32,050
32,100
32,150
32,200
32,250
32,300
32,350
32,400
32,450
32,500
32,550
32,600
32,650
32,700
32,750
32,800
32,850
32,900
32,950
33,000

4,564
4,576
4,589
4,601
4,614
4,626
4,639
4,651
4,664
4,676
4,689
4,701
4,714
4,726
4,739
4,751
4,764
4,776
4,789
4,801

4,049
4,056
4,064
4,071
4,079
4,086
4,094
4,101
4,109
4,116
4,124
4,131
4,139
4,146
4,154
4,161
4,169
4,176
4,184
4,191

4,564
4,576
4,589
4,601
4,614
4,626
4,639
4,651
4,664
4,676
4,689
4,701
4,714
4,726
4,739
4,751
4,764
4,776
4,789
4,801

Marginal tax rate (MTR)
The additional tax liability a
person faces divided by his or
her additional taxable income.
It is the percentage of an
extra dollar of income earned
that must be paid in taxes.
It is the marginal tax rate
that is relevant in personal
decision making.

EXHIBIT 8
Average and Marginal
Tax Rates in the Income
Tax Tables

2006 Tax Table —Continued
If line 40
(taxable
income) is —

45

4,266
4,274
4,281
4,289
4,296
4,304
4,311
4,319
4,326
4,334
4,341
4,349
4,356
4,364
4,371
4,379
4,386
4,394
4,401
4,409

. . . results
in $25 of
additional
tax liability

This excerpt from the 2006
federal income tax table
shows that in the 25 percent
federal marginal income
tax bracket, each $100 of
additional taxable income
a single taxpayer earns
($32,000 versus $32,100,
for example) causes his or
her tax liability to increase
by $25 (from $4,564 to
$4,589). Note that the average tax rate for a single
taxpayer at $32,000 is about
14 percent ($4,564 divided
by $32,000), even though the
taxpayer’s marginal rate is
25 percent.
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Laffer curve
A curve illustrating the
relationship between the
tax rate and tax revenues.
Tax revenues will be low at
both very high and very low
tax rates. When tax rates
are quite high, lowering them
can increase tax revenue.

拉弗曲线显示了区分税率变
化与税收收入变化的重要性。高
税率不一定总能为政府带来更多
的税收收入。同理，低税率也不
一定总是导致税收收入的减少。
当税率已经很高时，税率的降低
能够增加税收收入。相应地，高
税率再增加税率会导致税收收入
的降低。

tutes), the tax base will shrink significantly as rates are increased. This erosion in the tax
base in response to higher rates means that an increase in tax rates will generally lead to a
less-than-proportional increase in tax revenue.
Economist Arthur Laffer popularized the idea that, beyond some point, higher tax
rates will shrink the tax base so much that tax revenue will actually begin to decline when
tax rates are increased. The curve illustrating the relationship between tax rates and tax
revenues is called the Laffer curve. Exhibit 9 illustrates the concept of the Laffer curve
as it applies to income taxes. Obviously, tax revenue would be zero if the income tax rate
were zero. What isn’t so obvious is that tax revenue would also be zero (or at least very
close to zero) if the tax rate were 100 percent. Confronting a 100 percent tax rate, most
individuals would go fishing or find something else to do rather than engage in taxable
productive activity, since the 100 percent tax rate would eliminate all personal reward
derived from earning taxable income. Why work when you have to give every penny of
your earnings to the government?
As tax rates are reduced from 100 percent, the incentive to work and earn taxable
income increases, income expands, and tax revenue rises. Similarly, as tax rates increase
from zero, tax revenue expands. Clearly, at some rate greater than zero but less than
100 percent, tax revenue will be maximized (point B in Exhibit 9). This is not to imply that
the tax rate that maximizes revenue is the ideal, or optimal, tax rate from the standpoint of
the economy as a whole. Although it might be the tax rate that generates the most revenue
for government, we must also consider the welfare reductions imposed on individuals by
the deadweight loss created by the tax. As rates are increased and the maximum revenue
point (B) is approached, relatively large tax rate increases will be necessary to expand tax
revenue by even a small amount. In this range, the deadweight loss of taxation in the form
of reductions in gains from trade will be exceedingly large relative to the additional tax
revenue. Thus, the ideal tax rate will be well below the rate that maximizes revenue.
The Laffer curve shows that it is important to distinguish between changes in tax rates
and changes in tax revenues. Higher rates will not always lead to more revenue for the government. Similarly, lower rates will not always lead to less revenue. When tax rates are
already high, a rate reduction may increase tax revenues. Correspondingly, increasing
high tax rates may lead to less tax revenue.
Evidence from the sharp reduction in marginal tax rates imposed on those with high
incomes during the 1980s supports the Laffer curve. The top marginal rate was reduced from
70 percent at the beginning of the decade to 33 percent by the end of the decade.
A person in this tax bracket who used to bring home 30 cents for each additional dollar
earned now was able to bring home 67 cents for each dollar earned. Focusing on this sharp

EXHIBIT 9
Laffer Curve

100

C
Tax rate (percent)

Because taxing an activity
affects the amount of it
people will do, a change in tax
rates will not lead to a proportional change in tax revenues.
As the Laffer curve indicates,
beyond some point (B), an
increase in tax rates will
cause tax revenues to fall.
At high tax rates, revenue can
be increased by lowering tax
rates. The tax rate that maximizes tax revenue is higher
than the ideal tax rate for the
economy as a whole because
of the large deadweight loss
of taxation as tax rates
increase toward point B.
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A P P L I C AT I O N S I N E C O N O M I C S

The Laffer Curve and Mountain-Climbing Deaths

The Laffer curve can be used to illustrate many other relationships besides just tax rates and tax revenues.
Economists J. R. Clark and Dwight Lee have used it to analyze the relationship between the safety of mountain climbing and mountain-climbing deaths on Mt. McKinley, North
America’s highest peak. As the risk of dying from climbing
Mt. McKinley fell due to greater search-and-rescue efforts
by national park personnel, the number of people seeking
to “conquer the mountain” rose significantly. The increase
in the number of climbers attempting to conquer the mountain offset the lower risk, leading to a Laffer curve-type relationship. In other words, greater search-and-rescue efforts
led to a higher number of total deaths on the mountain.
Let’s look at the problem numerically. Assume that if the
probability of death from an attempted climb were 90 percent, only 100 people would attempt to climb the mountain
each year, leading to an annual death rate of 90. Now suppose that greater search-and-rescue efforts lower the probability of death to 50 percent. Because incentives matter, the
increased safety will result in an increase in the number of

people attempting to climb the mountain. Suppose that the
number of climbers increases from 100 to 200. With 200
climbers and a 50 percent probability of death, the annual
number of fatalities would increase to 100, 10 more than
before rescue efforts were improved. The total number of
mountain-climbing deaths is actually lowest when there is
both a very high and a very low probability of death—just as
the Laffer curve predicts. The number of deaths is largest in
the middle probability ranges. Making a very risky mountain
safer can therefore result in more rather than fewer fatalities.
Clark and Lee have also explored a similar relationship
between average lengths of prison sentences and total
prison space occupied. Other economists have explored the
Laffer curve relationship between the minimum-wage and
the earnings of minimum-wage workers, as well as the regulatory costs of protecting endangered species and the
habitat acres available to them.1

1See J. R. Clark and Dwight R. Lee, “Too Safe to Be Safe: Some Implications of Shortand Long-Run Rescue Laffer Curves,” Eastern Economic Journal 23 no. 2 (Spring
1997): 127–37; Russell S. Sobel, “Theory and Evidence on the Political Economy of
the Minimum Wage,” Journal of Political Economy 107 no. 4 (August 1999): 761–85;
and Richard L. Stroup, “The Endangered Species Act: The Laffer Curve Strikes Again,”
The Journal of Private Enterprise, vol. XIV (Special Issue 1998): 48–62.

reduction in the top marginal rate, critics charged that the tax cuts of the 1980s were a
bonanza for the rich. When considering the validity of this charge, however, it is important
to distinguish between tax rates and tax revenues. Even though the top rates were cut sharply,
tax revenues and the share of the personal income tax paid by high-income earners actually
rose as a result. During the decade, revenue collected from the top 1 percent of earners rose
a whopping 51.4 percent (after adjusting for inflation). In 1980, 19 percent of the personal
income tax was collected from the top 1 percent of earners. By 1990, at the lower tax
rates, the top 1 percent of earners accounted for more than 25 percent of income tax revenues.
The top 10 percent of earners paid just over 49 percent of total income taxes in 1980, but by
1990 the share paid by these earners had risen to 55 percent. Thus, the reduction in the
exceedingly high rates increased the revenue collected from high-income taxpayers.

THE IMPACT OF A SUBSIDY
The supply and demand framework can also be used to analyze the impact of a government
subsidy. A subsidy is a payment to either the buyer or seller of a good or service, usually on
a per-unit basis. Subsidies are often granted in an effort to help buyers afford a good or service, or to increase the profitability of producers in an industry. As we have seen in other cases,
however, the effect of a government program often differs substantially from its original
intent. Because prices change when subsidies are imposed (just as when taxes are imposed),
the benefit of a subsidy can be partially, or totally, shifted from buyer to seller, or vice versa.
Suppose that the government, in an effort to make textbooks more affordable, gives
college students (buyers) a $20 subsidy for each book they buy. Exhibit 10 shows the
effect of the program. Before the subsidy was instituted, 100 million textbooks were sold
each year at an average price of $80 per book. The $20-per-book subsidy paid to the
buyers will increase demand by the amount of the subsidy (shift from D1 to D2). As the
result of the subsidy, the equilibrium price will increase from $80 to $90, and the total
quantity purchased will expand to 110 million textbooks per year.

补贴是通常以每单位为基础
的对于物品或劳务的买者或卖者
的给付。补贴经常用于帮助买者
购买商品或服务，或是增加行业
生产者盈利能力。但是，正如其
他案例所示，政府计划的影响常
常与其初衷相违背。因为施予补
贴时（正如施加赋税时）价格会
发生变化，补贴的好处可能会部
分或全部由买者转到卖者身上，
或者反之。
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EXHIBIT 10
The Impact of a Subsidy
Granted to Buyers
Price

S

When a $20-per-textbook subsidy is given to students, the
demand curve for textbooks
shifts vertically upward by the
amount of the subsidy. The
market price of textbooks rises
from $80 to $90 (new gross
price). With the $20 subsidy,
buyers now pay a net price of
$70 per textbook (the new
$90 price minus the $20 subsidy), which is $10 less than
before. Textbook buyers get
only $10 of the benefit of the
subsidy; the remaining $10
benefit accrues to the supply
side of the market (sellers and
resource suppliers) in the form
of higher textbook prices. The
distribution of the benefit from
the subsidy between buyers
and sellers would be the
same, whether it was granted
to buyers or sellers.

New Gross Price

$90

Original Price

$80

$20
Subsidy

D2 (D1 + Subsidy)
New Net Price

$70

D1

100

110

Quantity of textbooks per year
(in millions)

The subsidy program reduces the students’ out-of-pocket cost of a textbook (from $80
to $70), but the net gain to them is less than the amount of the subsidy. Why? Even though
the textbook subsidy is granted to buyers, substantial benefits also accrue to sellers.
Because the subsidy program increases the demand for textbooks, pushing their price
upward by $10, half of the benefits are captured by sellers (including resource suppliers
like copy editors, authors, and paper suppliers).
Alternatively, if textbook suppliers had been granted a $20 payment from the government for each textbook sold, the supply curve would have shifted downward by the amount
of the subsidy. This would cause the market price of textbooks to decline to $70. In this
case, buyers pay $10 less than before the subsidy program, while the sellers receive
$10 more (the sellers now get $90 for each book sold—the $70 market price plus the
$20 government subsidy). Just like a tax, a subsidy results in the same outcome, regardless of whether the subsidy is granted to buyers or sellers.

Elasticity and the Benefit of Government Subsidy Programs

补贴收益的较大的份额通常
会被转移给市场上缺乏弹性的一
方。因此，供给越缺乏弹性，收
益的较大份额会流向卖方。相反，
需求越缺乏弹性，收益的较大份
额会流向买方。

In this example, the benefit of the $20-per-textbook subsidy was split evenly between buyers and sellers. However, the actual distribution of this benefit will depend on the elasticities of supply and demand—just as it does with a tax. The greater share of the benefit of a
subsidy will always be shifted toward the more inelastic side of the market. Thus, the more
inelastic the supply, the larger the share of the benefit that will accrue to sellers.
Conversely, the more inelastic the demand, the larger the share of the benefit that will
accrue to buyers. Using our earlier examples from the section on taxation, consumers
would be the main beneficiary of a subsidy on gasoline (a good for which the demand is
relatively inelastic, and supply elastic), while suppliers would be the main beneficiary of
a subsidy on luxury boats (a good for which demand is relatively elastic, and supply
inelastic). Economic analysis indicates that the true benefit of a subsidy will: (1) be the
same regardless of whether the subsidy is granted to the buyers or sellers in a market, and
(2) will depend on the elasticities of supply and demand.
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The Cost of Government Subsidy Programs
Policy makers and citizens alike often complain that the cost of government subsidy
programs almost invariably exceeds initial projections. One reason for this is the increase in
the quantity of the good purchased resulting from the subsidy. Prior to the enactment of the
textbook subsidy, 100 million textbooks were sold annually. With a subsidy of $20 per textbook, one might be inclined to think that the annual cost of the program will be $2 billion
($20 ⫻ 100 million). This figure, however, will underestimate the true cost. Once the
subsidy is in place, textbook sales will increase to 110 million, driving the overall cost of the
program up to $2.2 billion ($20 ⫻ 110 million).
Furthermore, the expenditures on the subsidies will understate their total costs. To
finance the subsidies, the government will have to raise the funds through taxation. A new
subsidy granted in one market will require greater taxation in other markets. As we have
previously discussed, the taxes will generate a deadweight loss over and above the revenues
transferred to the government. This excess burden is also a cost of the subsidy payments.

Real-World Subsidy Programs
The United States has a vast array of subsidy programs. Spending on these programs
and the taxes that finance them are major items in the government budget. Some subsidy programs, such as Medicare and food stamps, provide payments to buyers. Others,
such as the subsidies to the arts, public broadcasting, sports stadiums, and ethanol
are directed toward suppliers. As we discussed, however, the party granted the subsidy may not be the one who captures the larger share of the actual benefit from the
subsidy.
Still other subsidy programs are combined with price controls. Many agriculture subsidies fall into this category. The government fixes the prices of products like wheat, corn,
cotton, and tobacco above the market equilibrium. To maintain the above-equilibrium
price, the government purchases any amount produced that cannot be sold at the
artificially high price. The government also restricts the acreage farmers are permitted to
plant for these crops. If it were not for the planting restrictions, huge surpluses of these
products would develop.
Sometimes government subsidies are granted only to a select group, or subset, of
buyers (or sellers). Consider the structure of health-care subsidies in the United States.
The Medicare program subsidizes the health-care purchases of senior citizens, and the
Medicaid program provides subsidies to low-income households. These subsidies
increase the demand for health care and drive up the prices of medical service for all
consumers, including those ineligible for either program. In cases where only some
of the buyers in a market are subsidized, groups that are ineligible for the subsidies
will generally be harmed because they will have to pay higher prices for the good
or service than they would otherwise have to, even though they do not receive a
subsidy.
Ethanol, a biofuel alternative to gasoline, provides another example of a product that is
heavily subsidized in the United States. Ethanol subsidies, which amount to approximately
$1.25 per gallon, have a direct cost to taxpayers of almost $6 billion per year. Ethanol is
significantly more costly to produce than gasoline. In effect, the ethanol subsidies channel
resources into production of a good that is valued less than its production cost. Ethanol’s
environmental benefits over gasoline are highly questionable. Why does the government
subsidize ethanol? The ethanol subsidies increase the demand for corn, driving up its price.
Corn farmers derive major benefits from the program, while the cost is spread thinly across
taxpayers (who fund the subsidies) and consumers (who pay higher prices for the many
products made from corn—from tortillas to soft drinks). As we will discuss later, politicians
can derive political gain by supporting programs of this type even when the programs
are inefficient. Further, the largest corn-producing state is Iowa, which also happens to
hold early caucuses and elect the first delegates to the presidential nominating conventions.
Like many other subsidies, the ethanol program is driven by political forces rather than
sound economics.
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Subsidy programs are often highly complex, and it is sometimes difficult to determine whom they really benefit. As we proceed, we will analyze several of these programs in more detail. The supply-and-demand model presented here will facilitate our
analysis.

!

K E Y

P O I N T S

▼

Resource markets and product markets are closely
linked. A change in one will generally result in
changes in the other.

▼

Legally imposed price ceilings result in shortages,
and legally imposed price floors will cause surpluses.
Both also cause other harmful secondary effects.
Rent controls, for example, will lead to shortages,
less investment, poor maintenance, and deterioration
in the quality of rental housing.

▼

The minimum wage is a price floor for low-skilled
labor. It increases the earnings of some low-skilled
workers but also reduces employment and leads to
fewer training opportunities and nonwage job
benefits for other low-skilled workers.

▼

Because black markets operate outside the legal
system, they are often characterized by deception,
fraud, and the use of violence as a means of enforcing contracts. A legal system that provides secure
private-property rights and unbiased enforcement
of contracts enhances the operation of markets.

?

C R I T I C A L

▼

The division of the actual tax burden between buyers and sellers is determined by the relative elasticities of demand and supply rather than on whom the
tax is legally imposed.

▼

In addition to the cost of the tax revenue transferred
to the government, taxes will reduce the level of the
activity taxed, eliminate some gains from trade, and
thereby impose an excess burden, or deadweight
loss.

▼

As tax rates increase, the size of the tax base will
shrink. Initially, rates and revenues will be directly
related—revenues will expand as rates increase.
However, as higher and higher rates are imposed,
eventually an inverse relation will develop—revenues
will decline as rates are increased further. The Laffer
curve illustrates this pattern.

▼

The division of the benefit from a subsidy is
determined by the relative elasticities of demand
and supply rather than to whom the subsidy is
actually paid.

A N A L Y S I S

*1. How will a substantial increase in demand for
housing affect the wages and employment of
carpenters, plumbers, and electricians?
2. Suppose that college students in your town
persuaded the town council to enact a law setting
the maximum price for rental housing at $400 per
month. Will this help or hurt college students who
rent housing? In your answer, address how this
price ceiling will affect (a) the quality of rental
housing, (b) the amount of rental housing available,
(c) the incentive of landlords to maintain their properties, (d) the amount of racial, gender, and other
types of discrimination in the local rental housing
market, (e) the ease with which students will be
able to find housing, and, finally, (f) whether a
black market for housing would develop.
3. What is the difference between a price ceiling and a
price floor? What will happen if a price ceiling is

Q U E S T I O N S

imposed below the market equilibrium? If a price
ceiling for a good is set below the market equilibrium, what will happen to the quality and future
availability of the good? Explain.
*4. To be meaningful, a price ceiling must be below the
market price. Conversely, a meaningful price floor
must be above the market price. What impact will
a meaningful price ceiling have on the quantity
exchanged? What impact will a meaningful price
floor have on the quantity exchanged? Explain.
5. Congress recently passed a new program that will
subsidize the purchase of prescription drugs by the
elderly. What impact will this program have on the
demand for and price of prescription drugs? How
will people who are not elderly be affected by this
program? Explain.
*6. Analyze the impact of an increase in the minimum
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wage from the current level to $10 per hour. How
would the following be affected?
a. employment of people previously earning less
than $10 per hour
b. the unemployment rate of teenagers
c. the availability of on-the-job training for
low-skilled workers
d. the demand for high-skilled workers who are
good substitutes for low-skilled workers
7. How do you think the markets for organ donation
and child adoption would be affected if they were
made fully legal with a well-functioning price
mechanism? What would be the advantages and
disadvantages relative to the current system?
8. What is meant by the incidence of a tax? Explain
why the statutory and actual incidence of a tax can
be different.
9. What conditions must be met for buyers to bear the
full burden of a tax? What conditions would cause
sellers to bear the full burden? Explain.
*10. What is the nature of the deadweight loss accompanying taxes? Why is it often referred to as an
“excess burden”?
11. The demand and supply schedules for a hypothetical
labor market are given in the accompanying table.
a. Find the equilibrium wage and number of
workers hired.
b. Suppose that a new law is passed requiring
employers to pay an unemployment insurance
tax of $1.50 per hour for every employee. What
happens to the equilibrium wage rate and number of workers hired? How is this tax burden
distributed between employers and workers?
c. Now suppose that rather than being paid by
employers, the tax must be paid by workers. How
does this affect the equilibrium wage rate and
number of workers hired? How is this tax burden
distributed between employers and workers?
d. Does it make a difference who is statutorily
liable for the tax?
Demand
Quantity
Wage
Demanded

Supply
Quantity
Wage
Supplied

$10.00
$9.50
$9.00
$8.50
$8.00
$7.50

$10.00
$9.50
$9.00
$8.50
$8.00
$7.50

1,000
1,200
1,400
1,600
1,800
2,000

1,900
1,800
1,700
1,600
1,500
1,400
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12. Currently, the Social Security payroll tax is legally
imposed equally on workers and employers: 7.65
percent for employees and 7.65 percent for employers. Show this graphically, being careful to distinguish between the total cost to the employer of
hiring a worker, the employee’s gross wage, and
the employee’s net wage. Show how the outcome
would differ if all 15.3 percent were imposed on
the employee or if all 15.3 percent were imposed
on the employer.
*13. Suppose Congress were to pass legislation requiring that businesses employing workers with three
or more children pay these employees at least
$15 per hour. How would this legislation affect the
employment level of low-skilled workers with
three or more children? Do you think some workers
with large families might attempt to conceal the
fact? Why?
14. “We should impose a 20 percent luxury tax on
expensive automobiles (those with a sales price of
$50,000 or more) in order to collect more tax revenue from the wealthy.” Will the burden of the proposed tax fall primarily on the wealthy? Why or
why not?
*15. Should policy makers seek to set the tax on an
economic activity at a rate that will maximize the
revenue derived from the tax? Why or why not?
Explain.
*16. During the summer of 2001, the combination
of city and state taxes on cigarettes sold in
New York City rose from $1.19 to more than
$3.00 per pack. How will this tax increase affect
(a) the quantity of cigarettes sold in New York
City, (b) the revenue derived by the city and
state from the tax, (c) the Internet purchases of
cigarettes by New Yorkers, and (d) the incidence
of smoking by New Yorkers?
*Asterisk denotes questions for which answers are given in
Appendix B.

