CHAPTER 2
Confronting Scarcity:

Choices in Production

START UP: TIGHTENING SECURITY AT THE WORLD’S
AIRPORTS

Do you want safer air travel or not? While that question is seldom asked so bluntly, any person who travels by air
can tell you that our collective answer has been “yes,” and it has been accompanied by increases in security and its
associated costs at airports all over the world. Why? In short, “9/11." Terrorists hijacked four U.S. commercial airliners
on September 11, 2001, and the tragic results that followed led to a sharp tightening in airport security.

In an effort to prevent similar disasters, airport security officials scrutinize luggage and passengers more care-
fully than ever before. In the months following 9/11, delays of as much as three hours were common as agents
tried to assure that no weapons or bombs could be smuggled onto another plane.

“What to produce?” is a fundamental economic question. Every economy must answer this question. Should it
produce more education, better health care, improved transportation, a cleaner environment? There are limits to
what a nation can produce; deciding to produce more of one thing inevitably means producing less of something
else. Individuals in much of the world, after the tragedy of 9/11, clearly were willing to give up time, and a fair
amount of individual privacy, in an effort to obtain greater security. Nations and individual cities also devoted addi-
tional resources to police and other forms of protection in an effort to prevent tragedies such as 9/11. People all
over the world chose to produce less of other goods in order to devote more resources to the production of great-
er security. And, as of early 2009, the choice to devote more resources to security had paid off; there had been no

similar hijackings in the United States.

In this chapter we use our first model, the production possibilities model, to examine the nature of choices to production possibilities

model

produce more of some goods and less of others. As its name suggests, the production possibilities model Model that shows the goods

and services that an economy

hows th ices th i le of ing—i ibilities—given the f f pro-
shows the goods and services that an economy is capable of producing—its possibilities—given the factors of pro 's capable of producing—its

duction and the technology it has available. The model specifies what it means to use resources fully and efficiently possibilities—given the
factors of production and the
and suggests some important implications for international trade. We can also use the model to illustrate economic technology it has available.

growth, a process that expands the set of production possibilities available to an economy.

We then turn to an examination of the type of economic system in which choices are made. An economic economic system

The set of rules that define
how an economy’s resources
are to be owned and how
decisions about their use are
to be made.

system is the set of rules that define how an economy’s resources are to be owned and how decisions about their
use are to be made. We will see that economic systems differ in terms of how they answer the fundamental eco-
nomic questions. Many of the world’s economic systems, including the systems that prevail in North America,
Europe, and much of Asia and Central and South America, rely on individuals operating in a market economy to

make those choices. Other economic systems, including those of Cuba and North Korea today and historically
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factors of production

The resources available to the
economy for the production
of goods and services.

utility

The value, or satisfaction, that
people derive from the
goods and services they

consume and the activities
they pursue.

labor

The human effort that can be
applied to the production of
goods and services.

capital

A factor of production that
has been produced for use in
the production of other
goods and services.

natural resources

The resources of nature that
can be used for the
production of goods and
services.

human capital

The skills a worker has as a
result of education, training,
or experience that can be
used in production.

PRINCIPLES OF ECONOMICS

those of the former Soviet Union, Soviet bloc countries, and China, rely—or relied—on government to make these
choices. Different economic systems result in different sets of choices and thus different outcomes; the fact that
market economies generally outperform the others when it comes to providing more of the things that people
want helps to explain the dramatic shift from government-dominated toward market-dominated economic sys-
tems that has occurred throughout the world in the past 25 years. The chapter concludes with an examination of

the role of government in an economy that relies chiefly on markets to allocate goods and services.

1. FACTORS OF PRODUCTION

LEARNING OBJECTIVES

1. Define the three factors of production—labor, capital, and natural resources.

2. Explain the role of technology and entrepreneurs in the utilization of the economy’s factors of
production.

Choices concerning what goods and services to produce are choices about an economy’s use of its
factors of production, the resources available to it for the production of goods and services. The
value, or satisfaction, that people derive from the goods and services they consume and the activities
they pursue is called utility. Ultimately, then, an economy’s factors of production create utility; they
serve the interests of people.

The factors of production in an economy are its labor, capital, and natural resources. Labor is the
human effort that can be applied to the production of goods and services. People who are employed or
would like to be are considered part of the labor available to the economy. Capital is a factor of pro-
duction that has been produced for use in the production of other goods and services. Office buildings,
machinery, and tools are examples of capital. Natural resources are the resources of nature that can
be used for the production of goods and services.

In the next three sections, we will take a closer look at the factors of production we use to produce
the goods and services we consume. The three basic building blocks of labor, capital, and natural re-
sources may be used in different ways to produce different goods and services, but they still lie at the
core of production. We will then look at the roles played by technology and entrepreneurs in putting
these factors of production to work. As economists began to grapple with the problems of scarcity,
choice, and opportunity cost two centuries ago, they focused on these concepts, just as they are likely to
do two centuries hence.

1.1 Labor

Labor is human effort that can be applied to production. People who work to repair tires, pilot air-
planes, teach children, or enforce laws are all part of the economy’s labor. People who would like to
work but have not found employment—who are unemployed—are also considered part of the labor
available to the economy.

In some contexts, it is useful to distinguish two forms of labor. The first is the human equivalent of
a natural resource. It is the natural ability an untrained, uneducated person brings to a particular pro-
duction process. But most workers bring far more. The skills a worker has as a result of education,
training, or experience that can be used in production are called human capital. Students who are at-
tending a college or university are acquiring human capital. Workers who are gaining skills through ex-
perience or through training are acquiring human capital. Children who are learning to read are ac-
quiring human capital.

The amount of labor available to an economy can be increased in two ways. One is to increase the
total quantity of labor, either by increasing the number of people available to work or by increasing the
average number of hours of work per week. The other is to increase the amount of human capital pos-
sessed by workers.
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1.2 Capital

Long ago, when the first human beings walked the earth, they produced food by picking leaves or fruit
off a plant or by catching an animal and eating it. We know that very early on, however, they began
shaping stones into tools, apparently for use in butchering animals. Those tools were the first capital
because they were produced for use in producing other goods—food and clothing.

Modern versions of the first stone tools include saws, meat cleavers, hooks, and grinders; all are
used in butchering animals. Tools such as hammers, screwdrivers, and wrenches are also capital.
Transportation equipment, such as cars and trucks, is capital. Facilities such as roads, bridges, ports,
and airports are capital. Buildings, too, are capital; they help us to produce goods and services.

Capital does not consist solely of physical objects. The score for a new symphony is capital because
it will be used to produce concerts. Computer software used by business firms or government agencies
to produce goods and services is capital. Capital may thus include physical goods and intellectual dis-
coveries. Any resource is capital if it satisfies two criteria:

1. The resource must have been produced.

2. The resource can be used to produce other goods and services.
One thing that is not considered capital is money. A firm cannot use money directly to produce other
goods, so money does not satisfy the second criterion for capital. Firms can, however, use money to ac-
quire capital. Money is a form of financial capital. Financial capital includes money and other
“paper” assets (such as stocks and bonds) that represent claims on future payments. These financial as-

sets are not capital, but they can be used directly or indirectly to purchase factors of production or
goods and services.

1.3 Natural Resources

There are two essential characteristics of natural resources. The first is that they are found in
nature—that no human effort has been used to make or alter them. The second is that they can be used
for the production of goods and services. That requires knowledge; we must know how to use the
things we find in nature before they become resources.

Consider oil. Oil in the ground is a natural resource because it is found (not manufactured) and
can be used to produce goods and services. However, 250 years ago oil was a nuisance, not a natural re-
source. Pennsylvania farmers in the eighteenth century who found oil oozing up through their soil
were dismayed, not delighted. No one knew what could be done with the oil. It was not until the mid-
nineteenth century that a method was found for refining oil into kerosene that could be used to gener-
ate energy, transforming oil into a natural resource. Oil is now used to make all sorts of things, includ-
ing clothing, drugs, gasoline, and plastic. It became a natural resource because people discovered and
implemented a way to use it.

Defining something as a natural resource only if it can be used to produce goods and services does
not mean that a tree has value only for its wood or that a mountain has value only for its minerals. If
people gain utility from the existence of a beautiful wilderness area, then that wilderness provides a ser-
vice. The wilderness is thus a natural resource.

The natural resources available to us can be expanded in three ways. One is the discovery of new
natural resources, such as the discovery of a deposit of ore containing titanium. The second is the dis-
covery of new uses for resources, as happened when new techniques allowed oil to be put to productive
use or sand to be used in manufacturing computer chips. The third is the discovery of new ways to ex-
tract natural resources in order to use them. New methods of discovering and mapping oil deposits
have increased the world’s supply of this important natural resource.
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technology

The knowledge that can be
applied to the production of
goods and services.

entrepreneur

A person who, operating
within the context of a
market economy, seeks to
earn profits by finding new
ways to organize factors of
production.

PRINCIPLES OF ECONOMICS

1.4 Technology and the Entrepreneur

Goods and services are produced using the factors of production available to the economy. Two things
play a crucial role in putting these factors of production to work. The first is technology, the know-
ledge that can be applied to the production of goods and services. The second is an individual who
plays a key role in a market economy: the entrepreneur. An entrepreneur is a person who, operating
within the context of a market economy, seeks to earn profits by finding new ways to organize factors
of production. In non-market economies the role of the entrepreneur is played by bureaucrats and oth-
er decision makers who respond to incentives other than profit to guide their choices about resource
allocation decisions.

The interplay of entrepreneurs and technology affects all our lives. Entrepreneurs put new techno-
logies to work every day, changing the way factors of production are used. Farmers and factory work-
ers, engineers and electricians, technicians and teachers all work differently than they did just a few
years ago, using new technologies introduced by entrepreneurs. The music you enjoy, the books you
read, the athletic equipment with which you play are produced differently than they were five years
ago. The book you are reading was written and manufactured using technologies that did not exist ten
years ago. We can dispute whether all the changes have made our lives better. What we cannot dispute
is that they have made our lives different.

KEY TAKEAWAYS

m Factors of production are the resources the economy has available to produce goods and services.

m Labor is the human effort that can be applied to the production of goods and services. Labor's
contribution to an economy’s output of goods and services can be increased either by increasing the
quantity of labor or by increasing human capital.

= Capital is a factor of production that has been produced for use in the production of other goods and
services.

= Natural resources are those things found in nature that can be used for the production of goods and
services.

= Two keys to the utilization of an economy’s factors of production are technology and, in the case of a
market economic system, the efforts of entrepreneurs.

TRY IT!

Explain whether each of the following is labor, capital, or a natural resource.

. An unemployed factory worker

. A college professor

. The library building on your campus
. Yellowstone National Park

. An untapped deposit of natural gas
. The White House

. The local power plant

N O AN —
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Case in Point: Technology Cuts Costs, Boosts Productivity and Profits

© 2010 Jupiterimages Corporation

Technology can seem an abstract force in the economy—important, but invisible.

It is not invisible to the 130 people who work on a Shell Oil Company oil rig called Mars, located in the deep
waters of the Gulf of Mexico, about 160 miles southwest of Pensacola, Florida. The name Mars reflects its oth-
erworld appearance—it extends 300 feet above the water's surface and has steel tendons that reach 3,000
feet to the floor of the gulf. This facility would not exist if it were not for the development of better oil discov-
ery methods that include three-dimensional seismic mapping techniques, satellites that locate oil from space,
and drills that can make turns as drilling foremen steer them by monitoring them on computer screens from
the comfort of Mars. “We don't hit as many dry holes,” commented Shell manager Miles Barrett. As a result of
these new technologies, over the past two decades, the cost of discovering a barrel of oil dropped from $20 to
under $5. And the technologies continue to improve. Three-dimensional surveys are being replaced with four-
dimensional ones that allow geologists to see how the oil fields change over time.

The Mars project was destroyed by Hurricane Katrina in 2005. Royal Dutch Shell completed repairs in 2006—at
a cost of $200 million. But, the facility is again pumping 130,000 barrels of oil per day and 150 million cubic
feet of natural gas—the energy equivalent of an additional 26,000 barrels of oil.

Technology is doing more than helping energy companies track oil deposits. It is changing the way soft drinks
and other grocery items are delivered to retail stores. For example, when a PepsiCo delivery driver arrives at a
7-Eleven, the driver keys into a handheld computer the inventory of soft drinks, chips, and other PepsiCo
products. The information is transmitted to a main computer at the warehouse that begins processing the
next order for that store. The result is that the driver can visit more stores in a day and PepsiCo can cover a giv-
en territory with fewer drivers and trucks.

New technology is even helping to produce more milk from cows. Ed Larsen, who owns a 1,200-cow dairy
farm in Wisconsin, never gets up before dawn to milk the cows, the way he did as a boy. Rather, the cows are
hooked up to electronic milkers. Computers measure each cow's output, and cows producing little milk are
sent to a “hospital wing” for treatment. With the help of such technology, as well as better feed, today’s dairy
cows produce 50% more milk than did cows 20 years ago. Even though the number of dairy cows in the Un-
ited States in the last 20 years has fallen 17%, milk output has increased 25%.
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production possibilities
curve

A graphical representation of
the alternative combinations
of goods and services an
economy can produce.

PRINCIPLES OF ECONOMICS

Who benefits from technological progress? Consumers gain from lower prices and better service. Workers
gain: Their greater ability to produce goods and services translates into higher wages. And firms gain: Lower
production costs mean higher profits. Of course, some people lose as technology advances. Some jobs are
eliminated, and some firms find their services are no longer needed. One can argue about whether particular
technological changes have improved our lives, but they have clearly made—and will continue to
make—them far different.

Sources: David Ballingrud, “Drilling in the Gulf: Life on Mars,” St. Petersburg Times (Florida), August 5, 2001, p. TA; Barbara Hagenbaugh, "Dairy Farms
Evolve to Survive,” USA Today, August 7, 2003, p. 1B; Del Jones and Barbara Hansen, “Special Report: A Who's Who of Productivity,” USA Today, August
30,2001, p. 1B; and Christopher Helman, Shell Shocked, Forbes Online, July 27, 2006.

ANSWERS TO TRY IT! PROBLEMS

. An unemployed factory worker could be put to work; he or she counts as labor.
. A college professor is labor.
. The library building on your campus is part of capital.

. Yellowstone National Park. Those areas of the park left in their natural state are a natural resource. Facilities
such as visitors' centers, roads, and campgrounds are capital.

5. An untapped deposit of natural gas is a natural resource. Once extracted and put in a storage tank, natural
gas is capital.

6. The White House is capital.
7. The local power plant is capital.

AW —

2. THE PRODUCTION POSSIBILITIES CURVE

LEARNING OBJECTIVES

1. Explain the concept of the production possibilities curve and understand the implications of its
downward slope and bowed-out shape.

2. Use the production possibilities model to distinguish between full employment and situations
of idle factors of production and between efficient and inefficient production.

3. Understand specialization and its relationship to the production possibilities model and com-
parative advantage.

An economy’s factors of production are scarce; they cannot produce an unlimited quantity of goods
and services. A production possibilities curve is a graphical representation of the alternative com-
binations of goods and services an economy can produce. It illustrates the production possibilities
model. In drawing the production possibilities curve, we shall assume that the economy can produce
only two goods and that the quantities of factors of production and the technology available to the eco-
nomy are fixed.

2.1 Constructing a Production Possibilities Curve

To construct a production possibilities curve, we will begin with the case of a hypothetical firm, Alpine
Sports, Inc., a specialized sports equipment manufacturer. Christie Ryder began the business 15 years
ago with a single ski production facility near Killington ski resort in central Vermont. Ski sales grew,
and she also saw demand for snowboards rising—particularly after snowboard competition events
were included in the 2002 Winter Olympics in Salt Lake City. She added a second plant in a nearby
town. The second plant, while smaller than the first, was designed to produce snowboards as well as
skis. She also modified the first plant so that it could produce both snowboards and skis. Two years
later she added a third plant in another town. While even smaller than the second plant, the third was
primarily designed for snowboard production but could also produce skis.
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We can think of each of Ms. Ryder’s three plants as a miniature economy and analyze them using
the production possibilities model. We assume that the factors of production and technology available
to each of the plants operated by Alpine Sports are unchanged.

Suppose the first plant, Plant 1, can produce 200 pairs of skis per month when it produces only
skis. When devoted solely to snowboards, it produces 100 snowboards per month. It can produce skis
and snowboards simultaneously as well.

The table in Figure 2.2 gives three combinations of skis and snowboards that Plant 1 can produce
each month. Combination A involves devoting the plant entirely to ski production; combination C
means shifting all of the plant’s resources to snowboard production; combination B involves the pro-
duction of both goods. These values are plotted in a production possibilities curve for Plant 1. The
curve is a downward-sloping straight line, indicating that there is a linear, negative relationship
between the production of the two goods.

Neither skis nor snowboards is an independent or a dependent variable in the production possibil-
ities model; we can assign either one to the vertical or to the horizontal axis. Here, we have placed the
number of pairs of skis produced per month on the vertical axis and the number of snowboards pro-
duced per month on the horizontal axis.

The negative slope of the production possibilities curve reflects the scarcity of the plant’s capital
and labor. Producing more snowboards requires shifting resources out of ski production and thus pro-
ducing fewer skis. Producing more skis requires shifting resources out of snowboard production and
thus producing fewer snowboards.

The slope of Plant 1’s production possibilities curve measures the rate at which Alpine Sports must
give up ski production to produce additional snowboards. Because the production possibilities curve
for Plant 1 is linear, we can compute the slope between any two points on the curve and get the same
result. Between points A and B, for example, the slope equals —2 pairs of skis/snowboard (equals —100
pairs of skis/50 snowboards). (Many students are helped when told to read this result as “~2 pairs of
skis per snowboard.”) We get the same value between points B and C, and between points A and C.

FIGURE 2.2 A Production Possibilities Curve

The table shows the combinations of pairs of skis and snowboards that Plant 1 is capable of producing each month.
These are also illustrated with a production possibilities curve. Notice that this curve is linear.

Pairs of skis Snowboards
per month per month ‘

A 200 0

B 100 50

(e 0 100

Production
possibilities
curve for plant 1

=)
3

Pairs of skis per month

Snowboards
per month

To see this relationship more clearly, examine Figure 2.3. Suppose Plant 1 is producing 100 pairs of skis
and 50 snowboards per month at point B. Now consider what would happen if Ms. Ryder decided to
produce 1 more snowboard per month. The segment of the curve around point B is magnified in Fig-
ure 2.3. The slope between points B and B’ is —2 pairs of skis/snowboard. Producing 1 additional snow-
board at point B' requires giving up 2 pairs of skis. We can think of this as the opportunity cost of pro-
ducing an additional snowboard at Plant 1. This opportunity cost equals the absolute value of the slope
of the production possibilities curve.

Personal PDF created exclusively for ruthi aladjem (ruthi.aladjem@uopeople.org)

31



32 PRINCIPLES OF ECONOMICS

FIGURE 2.3 The Slope of a Production Possibilities Curve

The slope of the linear production possibilities curve in Figure 2.2 is constant; it is —2 pairs of skis/snowboard. In the
section of the curve shown here, the slope can be calculated between points B and B'. Expanding snowboard
production to 51 snowboards per month from 50 snowboards per month requires a reduction in ski production to
98 pairs of skis per month from 100 pairs. The slope equals —2 pairs of skis/snowboard (that is, it must give up two
pairs of skis to free up the resources necessary to produce one additional snowboard). To shift from B’ to B”, Alpine
Sports must give up two more pairs of skis per snowboard. The absolute value of the slope of a production
possibilities curve measures the opportunity cost of an additional unit of the good on the horizontal axis measured
in terms of the quantity of the good on the vertical axis that must be forgone.

100

Pairs of skis per month

Pairs of skis per month

| B
A
48 49 50 51 52 53
Snowboards per month

0 50 100

Snowboards
per month

The absolute value of the slope of any production possibilities curve equals the opportunity cost of an
additional unit of the good on the horizontal axis. It is the amount of the good on the vertical axis that
must be given up in order to free up the resources required to produce one more unit of the good on
the horizontal axis. We will make use of this important fact as we continue our investigation of the pro-
duction possibilities curve.

Figure 2.4 shows production possibilities curves for each of the firm’s three plants. Each of the
plants, if devoted entirely to snowboards, could produce 100 snowboards. Plants 2 and 3, if devoted ex-
clusively to ski production, can produce 100 and 50 pairs of skis per month, respectively. The exhibit
gives the slopes of the production possibilities curves for each plant. The opportunity cost of an addi-
tional snowboard at each plant equals the absolute values of these slopes (that is, the number of pairs of
skis that must be given up per snowboard).
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FIGURE 2.4 Production Possibilities at Three Plants

The slopes of the production possibilities curves for each plant differ. The steeper the curve, the greater the
opportunity cost of an additional snowboard. Here, the opportunity cost is lowest at Plant 3 and greatest at Plant 1.

Plant 1 Plant 2 Plant 3

200

=
o
(=)

100

G

Pairs of skis per month

50 50 Slope=—0.5
5 =
I
0 50 100 0 50 100 0 50 100

Snowboards per month

The exhibit gives the slopes of the production possibilities curves for each of the firm’s three plants.
The opportunity cost of an additional snowboard at each plant equals the absolute values of these
slopes. More generally, the absolute value of the slope of any production possibilities curve at any point
gives the opportunity cost of an additional unit of the good on the horizontal axis, measured in terms
of the number of units of the good on the vertical axis that must be forgone.

The greater the absolute value of the slope of the production possibilities curve, the greater the op-
portunity cost will be. The plant for which the opportunity cost of an additional snowboard is greatest
is the plant with the steepest production possibilities curve; the plant for which the opportunity cost is
lowest is the plant with the flattest production possibilities curve. The plant with the lowest opportun-
ity cost of producing snowboards is Plant 3; its slope of —0.5 means that Ms. Ryder must give up half a
pair of skis in that plant to produce an additional snowboard. In Plant 2, she must give up one pair of
skis to gain one more snowboard. We have already seen that an additional snowboard requires giving
up two pairs of skis in Plant 1.

2.2 Comparative Advantage and the Production Possibilities Curve

To construct a combined production possibilities curve for all three plants, we can begin by asking how
many pairs of skis Alpine Sports could produce if it were producing only skis. To find this quantity, we
add up the values at the vertical intercepts of each of the production possibilities curves in Figure 2.4.
These intercepts tell us the maximum number of pairs of skis each plant can produce. Plant 1 can pro-
duce 200 pairs of skis per month, Plant 2 can produce 100 pairs of skis at per month, and Plant 3 can
produce 50 pairs. Alpine Sports can thus produce 350 pairs of skis per month if it devotes its resources
exclusively to ski production. In that case, it produces no snowboards.

Now suppose the firm decides to produce 100 snowboards. That will require shifting one of its
plants out of ski production. Which one will it choose to shift? The sensible thing for it to do is to
choose the plant in which snowboards have the lowest opportunity cost—Plant 3. It has an advantage
not because it can produce more snowboards than the other plants (all the plants in this example are
capable of producing up to 100 snowboards per month) but because it is the least productive plant for
making skis. Producing a snowboard in Plant 3 requires giving up just half a pair of skis.

Economists say that an economy has a comparative advantage in producing a good or service if
the opportunity cost of producing that good or service is lower for that economy than for any other.
Plant 3 has a comparative advantage in snowboard production because it is the plant for which the op-

comparative advantage

In producing a good or
service, the situation that

portunity cost of additional snowboards is lowest. To put this in terms of the production possibilities oceurs if the opportunity cost
curve, Plant 3 has a comparative advantage in snowboard production (the good on the horizontal axis) of producing that good or
because its production possibilities curve is the flattest of the three curves. service is lower for that

economy than for any other.
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FIGURE 2.5 The Combined Production Possibilities Curve for Alpine Sports

The curve shown combines the production possibilities curves for each plant. At point A, Alpine Sports produces
350 pairs of skis per month and no snowboards. If the firm wishes to increase snowboard production, it will first use
Plant 3, which has a comparative advantage in snowboards.

350 A
Plant 3
300
= 250
=
g
— 200
(]
o
150
a Production Plant 1
S 100 possibilities
& curve for
Alpine Sports
50
D
0 50 100 150 200 250 300 350

Snowboards per month

Plant 3’s comparative advantage in snowboard production makes a crucial point about the nature of
comparative advantage. It need not imply that a particular plant is especially good at an activity. In our
example, all three plants are equally good at snowboard production. Plant 3, though, is the least effi-
cient of the three in ski production. Alpine thus gives up fewer skis when it produces snowboards in
Plant 3. Comparative advantage thus can stem from a lack of efficiency in the production of an altern-
ative good rather than a special proficiency in the production of the first good.

The combined production possibilities curve for the firm’s three plants is shown in Figure 2.5. We
begin at point A, with all three plants producing only skis. Production totals 350 pairs of skis per
month and zero snowboards. If the firm were to produce 100 snowboards at Plant 3, ski production
would fall by 50 pairs per month (recall that the opportunity cost per snowboard at Plant 3 is half a pair
of skis). That would bring ski production to 300 pairs, at point B. If Alpine Sports were to produce still
more snowboards in a single month, it would shift production to Plant 2, the facility with the next-low-
est opportunity cost. Producing 100 snowboards at Plant 2 would leave Alpine Sports producing 200
snowboards and 200 pairs of skis per month, at point C. If the firm were to switch entirely to snow-
board production, Plant 1 would be the last to switch because the cost of each snowboard there is 2
pairs of skis. With all three plants producing only snowboards, the firm is at point D on the combined
production possibilities curve, producing 300 snowboards per month and no skis.

Notice that this production possibilities curve, which is made up of linear segments from each as-
sembly plant, has a bowed-out shape; the absolute value of its slope increases as Alpine Sports produces
more and more snowboards. This is a result of transferring resources from the production of one good
to another according to comparative advantage. We shall examine the significance of the bowed-out
shape of the curve in the next section.

2.3 The Law of Increasing Opportunity Cost

We see in Figure 2.5 that, beginning at point A and producing only skis, Alpine Sports experiences
higher and higher opportunity costs as it produces more snowboards. The fact that the opportunity
cost of additional snowboards increases as the firm produces more of them is a reflection of an import-
ant economic law. The law of increasing opportunity cost holds that as an economy moves along
its production possibilities curve in the direction of producing more of a particular good, the oppor-

law of increasing
opportunity cost

As an economy moves along
its production possibilities
curve in the direction of

producing more of a tunity cost of additional units of that good will increase.

particular good, the We have seen the law of increasing opportunity cost at work traveling from point A toward point
opportunity cost of additional D on the production possibilities curve in Figure 2.5. The opportunity cost of each of the first 100
units of that good will snowboards equals half a pair of skis; each of the next 100 snowboards has an opportunity cost of 1 pair

IETEEEE: of skis, and each of the last 100 snowboards has an opportunity cost of 2 pairs of skis. The law also ap-

plies as the firm shifts from snowboards to skis. Suppose it begins at point D, producing 300 snow-
boards per month and no skis. It can shift to ski production at a relatively low cost at first. The
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opportunity cost of the first 200 pairs of skis is just 100 snowboards at Plant 1, a movement from point
D to point C, or 0.5 snowboards per pair of skis. We would say that Plant 1 has a comparative advant-
age in ski production. The next 100 pairs of skis would be produced at Plant 2, where snowboard pro-
duction would fall by 100 snowboards per month. The opportunity cost of skis at Plant 2 is 1 snow-
board per pair of skis. Plant 3 would be the last plant converted to ski production. There, 50 pairs of
skis could be produced per month at a cost of 100 snowboards, or an opportunity cost of 2 snowboards
per pair of skis.

The bowed-out production possibilities curve for Alpine Sports illustrates the law of increasing op-
portunity cost. Scarcity implies that a production possibilities curve is downward sloping; the law of in-
creasing opportunity cost implies that it will be bowed out, or concave, in shape.

The bowed-out curve of Figure 2.5 becomes smoother as we include more production facilities.
Suppose Alpine Sports expands to 10 plants, each with a linear production possibilities curve. Panel (a)
of Figure 2.6 shows the combined curve for the expanded firm, constructed as we did in Figure 2.5.
This production possibilities curve includes 10 linear segments and is almost a smooth curve. As we in-
clude more and more production units, the curve will become smoother and smoother. In an actual
economy, with a tremendous number of firms and workers, it is easy to see that the production possib-
ilities curve will be smooth. We will generally draw production possibilities curves for the economy as
smooth, bowed-out curves, like the one in Panel (b). This production possibilities curve shows an eco-
nomy that produces only skis and snowboards. Notice the curve still has a bowed-out shape; it still has
a negative slope. Notice also that this curve has no numbers. Economists often use models such as the
production possibilities model with graphs that show the general shapes of curves but that do not in-
clude specific numbers.

FIGURE 2.6 Production Possibilities for the Economy

As we combine the production possibilities curves for more and more units, the curve becomes smoother. It retains
its negative slope and bowed-out shape. In Panel (a) we have a combined production possibilities curve for Alpine
Sports, assuming that it now has 10 plants producing skis and snowboards. Even though each of the plants has a
linear curve, combining them according to comparative advantage, as we did with 3 plants in Figure 2.5, produces
what appears to be a smooth, nonlinear curve, even though it is made up of linear segments. In drawing
production possibilities curves for the economy, we shall generally assume they are smooth and “bowed out,” as in
Panel (b). This curve depicts an entire economy that produces only skis and snowboards.
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2.4 Movements Along the Production Possibilities Curve

We can use the production possibilities model to examine choices in the production of goods and ser-
vices. In applying the model, we assume that the economy can produce two goods, and we assume that
technology and the factors of production available to the economy remain unchanged. In this section,
we shall assume that the economy operates on its production possibilities curve so that an increase in
the production of one good in the model implies a reduction in the production of the other.

We shall consider two goods and services: national security and a category we shall call “all other
goods and services.” This second category includes the entire range of goods and services the economy
can produce, aside from national defense and security. Clearly, the transfer of resources to the effort to
enhance national security reduces the quantity of other goods and services that can be produced. In the
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wake of the 9/11 attacks in 2001, nations throughout the world increased their spending for national
security. This spending took a variety of forms. One, of course, was increased defense spending. Local
and state governments also increased spending in an effort to prevent terrorist attacks. Airports around
the world hired additional agents to inspect luggage and passengers.

The increase in resources devoted to security meant fewer “other goods and services” could be
produced. In terms of the production possibilities curve in Figure 2.7, the choice to produce more se-
curity and less of other goods and services means a movement from A to B. Of course, an economy
cannot really produce security; it can only attempt to provide it. The attempt to provide it requires re-
sources; it is in that sense that we shall speak of the economy as “producing” security.

At point A, the economy was producing SA units of security on the vertical ax-

FIGURE 2.7 Spending More for Security  js—defense services and various forms of police protection—and Oa units of other

Here, an economy that can produce two
categories of goods, security and “all other
goods and services,” begins at point A on its

goods and services on the horizontal axis. The decision to devote more resources to se-
curity and less to other goods and services represents the choice we discussed in the
chapter introduction. In this case we have categories of goods rather than specific
goods. Thus, the economy chose to increase spending on security in the effort to defeat

production possibilities curve. The economy terrorism. Since we have assumed that the economy has a fixed quantity of available re-
produces 5a units of security and Oa units of all  sources, the increased use of resources for security and national defense necessarily re-
other goods and services per period. A duces the number of resources available for the production of other goods and services.
movement from A to B requires shifting The law of increasing opportunity cost tells us that, as the economy moves along
resources out of the production of all other the production possibilities curve in the direction of more of one good, its opportunity

goods and services and into spending on
security. The increase in spending on security,
to Sa units of security per period, has an

cost will increase. We may conclude that, as the economy moved along this curve in the
direction of greater production of security, the opportunity cost of the additional secur-
ity began to increase. That is because the resources transferred from the production of
other goods and services to the production of security had a greater and greater com-

opportunity cost of reduced production ofall - parative advantage in producing things other than security.
other goods and services. Production of all The production possibilities model does not tell us where on the curve a particular
other goods and services falls by Oa - Og units  economy will operate. Instead, it lays out the possibilities facing the economy. Many

per period.

Security

countries, for example, chose to move along their respective production possibilities
curves to produce more security and national defense and less of all other goods in the
wake of 9/11. We will see in the chapter on demand and supply how choices about
what to produce are made in the marketplace.

2.5 Producing on Versus Producing Inside the Production
Possibilities Curve

An economy that is operating inside its production possibilities curve could, by moving
onto it, produce more of all the goods and services that people value, such as food,
housing, education, medical care, and music. Increasing the availability of these goods
would improve the standard of living. Economists conclude that it is better to be on the

Og On

production possibilities curve than inside it.
Two things could leave an economy operating at a point inside its production pos-

All other goods and services sibilities curve. First, the economy might fail to use fully the resources available to it.

full employment

Situation in which all the
factors of production that are
available for use under
current market conditions are
being utilized.

Second, it might not allocate resources on the basis of comparative advantage. In either
case, production within the production possibilities curve implies the economy could
improve its performance.

Suppose an economy fails to put all its factors of production to work. Some workers are without jobs,
some buildings are without occupants, some fields are without crops. Because an economy’s produc-
tion possibilities curve assumes the full use of the factors of production available to it, the failure to use
some factors results in a level of production that lies inside the production possibilities curve.

If all the factors of production that are available for use under current market conditions are being
utilized, the economy has achieved full employment. An economy cannot operate on its production
possibilities curve unless it has full employment.
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FIGURE 2.8 Idle Factors and Production

The production possibilities curve shown suggests an economy that can produce two goods, food and clothing. As
a result of a failure to achieve full employment, the economy operates at a point such as B, producing Fg units of
food and Cg units of clothing per period. Putting its factors of production to work allows a move to the production
possibilities curve, to a point such as A. The production of both goods rises.

Units of food per period

Units of clothing per period

Figure 2.8 shows an economy that can produce food and clothing. If it chooses to produce at point A,
for example, it can produce Fa units of food and Ca units of clothing. Now suppose that a large frac-
tion of the economy’s workers lose their jobs, so the economy no longer makes full use of one factor of
production: labor. In this example, production moves to point B, where the economy produces less
food (Fp) and less clothing (Cg) than at point A. We often think of the loss of jobs in terms of the
workers; they have lost a chance to work and to earn income. But the production possibilities model
points to another loss: goods and services the economy could have produced that are not being
produced.

Now suppose Alpine Sports is fully employing its factors of production. Could it still operate inside its
production possibilities curve? Could an economy that is using all its factors of production still pro-
duce less than it could? The answer is “Yes,” and the key lies in comparative advantage. An economy
achieves a point on its production possibilities curve only if it allocates its factors of production on the
basis of comparative advantage. If it fails to do that, it will operate inside the curve.

Suppose that, as before, Alpine Sports has been producing only skis. With all three of its plants
producing skis, it can produce 350 pairs of skis per month (and no snowboards). The firm then starts
producing snowboards. This time, however, imagine that Alpine Sports switches plants from skis to
snowboards in numerical order: Plant 1 first, Plant 2 second, and then Plant 3. Figure 2.9 illustrates the
result. Instead of the bowed-out production possibilities curve ABCD, we get a bowed-in curve,
AB'C'D. Suppose that Alpine Sports is producing 100 snowboards and 150 pairs of skis at point B'. Had
the firm based its production choices on comparative advantage, it would have switched Plant 3 to
snowboards and then Plant 2, so it could have operated at a point such as C. It would be producing
more snowboards and more pairs of skis—and using the same quantities of factors of production it was
using at B’. Had the firm based its production choices on comparative advantage, it would have
switched Plant 3 to snowboards and then Plant 2, so it would have operated at point C. It would be
producing more snowboards and more pairs of skis—and using the same quantities of factors of pro-
duction it was using at B’. When an economy is operating on its production possibilities curve, we say
that it is engaging in efficient production. If it is using the same quantities of factors of production
but is operating inside its production possibilities curve, it is engaging in inefficient production.
Inefficient production implies that the economy could be producing more goods without using any ad-
ditional labor, capital, or natural resources.
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When an economy is
operating on its production
possibilities curve.

inefficient production

Situation in which the
economy is using the same
quantities of factors of
production but is operating
inside its production
possibilities curve.
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Points on the production possibilities curve thus satisfy two conditions: the eco-

FIGURE 2.9 Efficient Versus Inefficient ~ nomy is making full use of its factors of production, and it is making efficient use of its

Production

When factors of production are allocated on a
basis other than comparative advantage, the
result is inefficient production. Suppose Alpine

factors of production. If there are idle or inefficiently allocated factors of production,
the economy will operate inside the production possibilities curve. Thus, the produc-
tion possibilities curve not only shows what can be produced; it provides insight into
how goods and services should be produced. It suggests that to obtain efficiency in pro-
duction, factors of production should be allocated on the basis of comparative advant-

Sports operates the three plants we examined  age, Further, the economy must make full use of its factors of production if it is to pro-
in Figure 2.4. Suppose further that all three duce the goods and services it is capable of producing.

plants are devoted exclusively to ski
production; the firm operates at A. Now

suppose that, to increase snowboard
production, it transfers plants in numerical
order: Plant 1 first, then Plant 2, and finally
Plant 3. The result is the bowed-in curve

The production possibilities model suggests that specialization will occur. Specializa-
tion implies that an economy is producing the goods and services in which it has a
comparative advantage. If Alpine Sports selects point C in Figure 2.9, for example, it
will assign Plant 1 exclusively to ski production and Plants 2 and 3 exclusively to snow-

AB'C'D. Production on the production board production.
possibilities curve ABCD requires that factors of Such specialization is typical in an economic system. Workers, for example, spe-
production be transferred according to cialize in particular fields in which they have a comparative advantage. People work

comparative advantage.

350

300

250

200

150

Pairs of skis per month

100

50

A

Inefficient
production

Efficient
production

and use the income they earn to buy—perhaps import—goods and services from
people who have a comparative advantage in doing other things. The result is a far
greater quantity of goods and services than would be available without this
specialization.

Think about what life would be like without specialization. Imagine that you are
suddenly completely cut off from the rest of the economy. You must produce
everything you consume; you obtain nothing from anyone else. Would you be able to
consume what you consume now? Clearly not. It is hard to imagine that most of us
could even survive in such a setting. The gains we achieve through specialization are
€normous.

Nations specialize as well. Much of the land in the United States has a comparative
advantage in agricultural production and is devoted to that activity. Hong Kong, with
its huge population and tiny endowment of land, allocates virtually none of its land to
agricultural use; that option would be too costly. Its land is devoted largely to nonagri-
cultural use.

50

specialization

100 150 200 250

Snowboards per month

Situation in which an
economy is producing the
goods and services in which
it has a comparative

advantage.

300 350

KEY TAKEAWAYS

m A production possibilities curve shows the combinations of two goods an economy is capable of
producing.

m The downward slope of the production possibilities curve is an implication of scarcity.

= The bowed-out shape of the production possibilities curve results from allocating resources based on
comparative advantage. Such an allocation implies that the law of increasing opportunity cost will hold.

= An economy that fails to make full and efficient use of its factors of production will operate inside its
production possibilities curve.

m Specialization means that an economy is producing the goods and services in which it has a comparative
advantage.
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TRY IT!

Suppose a manufacturing firm is equipped to produce radios or calculators. It has two plants, Plant R and
Plant S, at which it can produce these goods. Given the labor and the capital available at both plants, it can
produce the combinations of the two goods at the two plants shown.

A 100 0
B 50 25
C 0 50
D 50 0
E 25 50
F 0 100

Put calculators on the vertical axis and radios on the horizontal axis. Draw the production possibilities curve for
Plant R. On a separate graph, draw the production possibilities curve for Plant S. Which plant has a comparat-
ive advantage in calculators? In radios? Now draw the combined curves for the two plants. Suppose the firm
decides to produce 100 radios. Where will it produce them? How many calculators will it be able to produce?
Where will it produce the calculators?

Case in Point: The Cost of the Great Depression

safE oTrean
TagLis

AMERICAN
UNION

© 2010 Jupiterimages Corporation

The US. economy looked very healthy in the beginning of 1929. It had enjoyed seven years of dramatic
growth and unprecedented prosperity. Its resources were fully employed; it was operating quite close to its
production possibilities curve.
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In the summer of 1929, however, things started going wrong. Production and employment fell. They contin-
ued to fall for several years. By 1933, more than 25% of the nation’s workers had lost their jobs. Production had
plummeted by almost 30%. The economy had moved well within its production possibilities curve.

Output began to grow after 1933, but the economy continued to have vast numbers of idle workers, idle
factories, and idle farms. These resources were not put back to work fully until 1942, after the U.S. entry into
World War Il demanded mobilization of the economy’s factors of production.

Between 1929 and 1942, the economy produced 25% fewer goods and services than it would have if its re-
sources had been fully employed. That was a loss, measured in today’s dollars, of well over $3 trillion. In materi-
al terms, the forgone output represented a greater cost than the United States would ultimately spend in
World War II. The Great Depression was a costly experience indeed.

ANSWER TO TRY IT! PROBLEM

The production possibilities curves for the two plants are shown, along with the combined curve for both
plants. Plant R has a comparative advantage in producing calculators. Plant S has a comparative advantage in
producing radios, so, if the firm goes from producing 150 calculators and no radios to producing 100 radios, it
will produce them at Plant S. In the production possibilities curve for both plants, the firm would be at M, pro-
ducing 100 calculators at Plant R.

PlantR Plant S PlantsR+S

150 ~ 150 - 150\
. 129 ‘ 125 125
© © ©
© © el
5 100 % 100 % 100
o ’ o Q
s 75 5 75 5 75
2 8 k
o 50 o 50 2 50
ERaN

25 \ ’ 25| = 25} \

0 25 50 75 100 125 150 0 25 50 75 100 125 150 0 25 50 75 100 125 150

Radios per day Radios per day Radios per day

3. APPLICATIONS OF THE PRODUCTION POSSIBILITIES
MODEL

LEARNING OBJECTIVES

1. Understand the argument for unrestricted international trade in terms of economic specializa-
tion and comparative advantage.

2. Define economic growth in terms of the production possibilities model and discuss factors that
make such growth possible.

3. Explain the classification of economic systems, the role of government in different economic
systems, and the strengths and weaknesses of different systems.

The production possibilities curve gives us a model of an economy. The model provides powerful in-
sights about the real world, insights that help us to answer some important questions: How does trade
between two countries affect the quantities of goods available to people? What determines the rate at
which production will increase over time? What is the role of economic freedom in the economy? In
this section we explore applications of the model to questions of international trade, economic growth,
and the choice of an economic system.
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3.1 Comparative Advantage and International Trade

One of the most important implications of the concepts of comparative advantage and the production
possibilities curve relates to international trade. We can think of different nations as being equivalent
to Christie Ryder’s plants. Each will have a comparative advantage in certain activities, and efficient
world production requires that each nation specialize in those activities in which it has a comparative
advantage. A failure to allocate resources in this way means that world production falls inside the pro-
duction possibilities curve; more of each good could be produced by relying on comparative advantage.

If nations specialize, then they must rely on each other. They will sell the goods in which they spe-
cialize and purchase other goods from other nations. Suppose, for example, that the world consists of
two continents that can each produce two goods: South America and Europe can produce food and
computers. Suppose they can produce the two goods according to the tables in Panels (a) and (b) of
Figure 2.12. We have simplified this example by assuming that each continent has a linear production
possibilities curve; the curves are plotted below the tables in Panels (a) and (b). Each continent has a
separate production possibilities curve; the two have been combined to illustrate a world production
possibilities curve in Panel (c) of the exhibit.

FIGURE 2.12 Production Possibilities Curves and Trade

Suppose the world consists of two continents: South America and Europe. They can each produce two goods: food and computers. In this example,
we assume that each continent has a linear production possibilities curve, as shown in Panels (a) and (b). South America has a comparative
advantage in food production and Europe has a comparative advantage in computer production. With free trade, the world can operate on the
bowed-out curve GHI, shown in Panel (c). If the continents refuse to trade, the world will operate inside its production possibilities curve. If, for
example, each continent were to produce at the midpoint of its production possibilities curve, the world would produce 300 computers and 300
units of food per period at point Q. If each continent were to specialize in the good in which it has a comparative advantage, world production
could move to a point such as H, with more of both goods produced.

Panel (a) Panel (b) Panel (c)
South America’s Production Possibilities Europe’s Production Possibilities World Preduction Possibilities
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The world production possibilities curve assumes that resources are allocated between computer and
food production based on comparative advantage. Notice that, even with only two economies and the
assumption of linear production possibilities curves for each, the combined curve still has a bowed-out
shape. At point H, for example, South America specializes in food, while Europe produces only com-
puters. World production equals 400 units of each good. In this situation, we would expect South
America to export food to Europe while Europe exports computers to South America.

But suppose the regions refuse to trade; each insists on producing its own food and computers.
Suppose further that each chooses to produce at the midpoint of its own production possibilities curve.
South America produces 100 units of computers and 200 units of food per period, while Europe pro-
duces 200 units of computers and 100 units of food per period. World production thus totals 300 units
of each good per period; the world operates at point Q in Figure 2.12. If the two continents were willing
to move from isolation to trade, the world could achieve an increase in the production of both goods.
Producing at point H requires no more resources, no more effort than production at Q. It does,
however, require that the world’s resources be allocated on the basis of comparative advantage.
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The implications of our model for trade are powerful indeed. First, we see that trade allows the
production of more of all goods and services. Restrictions on trade thus reduce production of goods
and services. Second, we see a lesson often missed in discussions of trade: a nation’s trade policy has
nothing to do with its level of employment of its factors of production. In our example, when South
America and Europe do not engage in trade and produce at the midpoints of each of their respective
production possibilities curves, they each have full employment. With trade, the two nations still oper-
ate on their respective production possibilities curves: they each have full employment. Trade certainly
redistributes employment in the two continents. In South America, employment shifts from computer
production to food production. In Europe, it shifts from food production to computer production.
Once the shift is made, though, there is no effect on employment in either continent.

Of course, this idealized example would have all of South America’s computer experts becoming
farmers while all of Europe’s farmers become computer geeks! That is a bit much to swallow, but it is
merely the result of assuming linear production possibilities curves and complete specialization. In the
real world, production possibilities curves are concave, and the reallocation of resources required by
trade is not nearly as dramatic. Still, free trade can require shifts in resources from one activity to an-
other. These shifts produce enormous benefits, but they do not come without costs.

Nearly all economists agree that largely unrestricted trade between countries is desirable; restric-
tions on trade generally force the world to operate inside its production possibilities curve. In some
cases restrictions on trade could be desirable, but in the main, free trade promotes greater production
of goods and services for the world’s people. The role of international trade is explored in greater detail
in subsequent chapters of this book.

3.2 Economic Growth

An increase in the physical quantity or in the quality of factors of production available to an economy
or a technological gain will allow the economy to produce more goods and services; it will shift the eco-
The process through which nomy’s production possibilities curve outward. The process through which an economy achieves an
Zzte\;g:josngﬁmives an outward shift in its production possibilities curve is called economic growth. An outward shift in a
reciucion pass lifes cune production possibilities curve is illustrated in Figure 2.13. In Panel (a), a point such as N is not attain-

able; it lies outside the production possibilities curve. Growth shifts the curve outward, as in Panel (b),
making previously unattainable levels of production possible.

economic growth

FIGURE 2.13 Economic Growth and the Production Possibilities Curve

An economy capable of producing two goods, A and B, is initially operating at point M on production possibilities
curve OMR in Panel (a). Given this production possibilities curve, the economy could not produce a combination
such as shown by point N, which lies outside the curve. An increase in the factors of production available to the
economy would shift the curve outward to SNT, allowing the choice of a point such as N, at which more of both
goods will be produced.

Panel (a) Panel (b)

Units of good A per period
Units of good A per period

R

Units of good B per period Units of good B per period

Economic growth implies an outward shift in an economy’s production possibilities curve. Recall that
when we draw such a curve, we assume that the quantity and quality of the economy’s factors of
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production and its technology are unchanged. Changing these will shift the curve. Anything that in-
creases the quantity or quality of the factors of production available to the economy or that improves
the technology available to the economy contributes to economic growth.

Consider, for example, the dramatic gains in human capital that have occurred in the United States
since the beginning of the past century. In 1900, about 3.5% of U.S. workers had completed a high
school education. By 2006, that percentage rose almost to 92. Fewer than 1% of the workers in 1900
had graduated from college; as late as 1940 only 3.5% had graduated from college. By 2006, nearly 32%
had graduated from college. In addition to being better educated, today’s workers have received more
and better training on the job. They bring far more economically useful knowledge and skills to their
work than did workers a century ago.

Moreover, the technological changes that have occurred within the past 100 years have greatly re-
duced the time and effort required to produce most goods and services. Automated production has be-
come commonplace. Innovations in transportation (automobiles, trucks, and airplanes) have made the
movement of goods and people cheaper and faster. A dizzying array of new materials is available for
manufacturing. And the development of modern information technology—including computers, soft-
ware, and communications equipment—that seemed to proceed at breathtaking pace especially during
the final years of the last century and continuing to the present has transformed the way we live and
work.

Look again at the technological changes of the last few years described in the Case in Point on ad-
vances in technology. Those examples of technological progress through applications of computer
technology—from new ways of mapping oil deposits to new methods of milking cows—helped propel
the United States and other economies to dramatic gains in the ability to produce goods and services.
They have helped shift the countries’ production possibilities curve outward. They have helped fuel
economic growth.

Table 2.1 summarizes the factors that have contributed to U.S. economic growth in the past half
century. When looking at the period of 1948-2002 as a whole we see that about 60% of economic
growth stems from increases in the quantities of capital and labor and 40% from increases in the qualit-
ies of the factors of production and improvements in technology. In the most recent period,
1995-2002, however, these percentages are essentially reversed, with a little less than 30% explained by
increases in quantities of the factors of production and a whopping 70% explained by improvements in
factor quality and technology.
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TABLE 2.1 Sources of U.S. Economic Growth, 1948-2002

Total output during the period shown increased sixfold. The chart shows the percentage of this increase accounted
for by increases in the quantity of labor and of capital and by increases in the quality of labor and of capital and
improvements in technology. In the 1995-2002 period, the incorporation of information technology led to
improvements in the quality of capital and technology that greatly contributed to growth.

Years 1948-2002 3.46%
Increase in quantity of labor 21%
Increase in quantity of capital 41%
Increase in quality of labor 10%
Increase in quality of capital 20%
Improved technology 25%
Years 1948-1973 3.99%
Increase in quantity of labor 15%
Increase in quantity of capital 44%
Increase in quality of labor 11%
Increase in quality of capital 5%
Improved technology 25%
Years 1973-1989 2.97%
Increase in quantity of labor 31%
Increase in quantity of capital 39%
Increase in quality of labor 7%
Increase in quality of capital 12%
Improved technology 10%
Years 1989-1995 2.43%
Increase in quantity of labor 26%
Increase in quantity of capital 33%
Increase in quality of labor 15%
Increase in quality of capital 17%
Improved technology 11%
Years 1995-2002 3.59%
Increase in quantity of labor 19%
Increase in quantity of capital 8%
Increase in quality of labor 5%
Increase in quality of capital 47%
Improved technology 20%

Source: Based on Dale W. Jorgenson, “Accounting for Growth in the Information Age,” Handbook of Economic Growth, Phillipe Aghion and Steven
Durlauf, eds. Amsterdam: North Holland, 2005.

Another way of looking at these data for the most recent period is to notice that the increase in the rate
of economic growth between the 1989 to 1995 period and the 1995 to 2002 period of more than one
percentage point per year is largely explained by better-quality capital and better technology. The study
by economist Dale Jorgenson on which the data shown in Table 2.1 are derived notes that these two
main contributors to higher economic growth can be largely attributed to the development of informa-
tion technology and its incorporation in the workplace.

One key to growth is, in effect, the willingness to wait, to postpone current consumption in order to en-
hance future productive capability. When Stone Age people fashioned the first tools, they were spend-
ing time building capital rather than engaging in consumption. They delayed current consumption to
enhance their future consumption; the tools they made would make them more productive in the
future.
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Resources society could have used to produce consumer goods are being used to produce new cap-
ital goods and new knowledge for production instead—all to enhance future production. An even more
important source of growth in many nations has been increased human capital. Increases in human
capital often require the postponement of consumption. If you are a college student, you are engaged in
precisely this effort. You are devoting time to study that could have been spent working, earning in-
come, and thus engaging in a higher level of consumption. If you are like most students, you are mak-
ing this choice to postpone consumption because you expect it will allow you to earn more income, and
thus enjoy greater consumption, in the future.

Think of an economy as being able to produce two goods, capital and consumer goods (those
destined for immediate use by consumers). By focusing on the production of consumer goods, the
people in the economy will be able to enjoy a higher standard of living today. If they reduce their con-
sumption—and their standard of living—today to enhance their ability to produce goods and services
in the future, they will be able to shift their production possibilities curve outward. That may allow
them to produce even more consumer goods. A decision for greater growth typically involves the sac-
rifice of present consumption.

3.3 Arenas for Choice: A Comparison of Economic Systems

Under what circumstances will a nation achieve efficiency in the use of its factors of production? The
discussion above suggested that Christie Ryder would have an incentive to allocate her plants efficiently
because by doing so she could achieve greater output of skis and snowboards than would be possible
from ineflicient production. But why would she want to produce more of these two goods—or of any
goods? Why would decision makers throughout the economy want to achieve such efficiency?

Economists assume that privately owned firms seek to maximize their profits. The drive to maxim-
ize profits will lead firms such as Alpine Sports to allocate resources efficiently to gain as much produc-
tion as possible from their factors of production. But whether firms will seek to maximize profits de-
pends on the nature of the economic system within which they operate.

Each of the world’s economies can be viewed as operating somewhere on a spectrum between market
capitalism and command socialism. In a market capitalist economy, resources are generally owned
by private individuals who have the power to make decisions about their use. A market capitalist sys-
tem is often referred to as a free enterprise economic system. In a command socialist economy, the
government is the primary owner of capital and natural resources and has broad power to allocate the
use of factors of production. Between these two categories lie mixed economies that combine ele-
ments of market capitalist and of command socialist economic systems.

No economy represents a pure case of either market capitalism or command socialism. To determ-
ine where an economy lies between these two types of systems, we evaluate the extent of government
ownership of capital and natural resources and the degree to which government is involved in de-
cisions about the use of factors of production.

Figure 2.14 suggests the spectrum of economic systems. Market capitalist economies lie toward the
left end of this spectrum; command socialist economies appear toward the right. Mixed economies lie
in between. The market capitalist end of the spectrum includes countries such as the United States, the
United Kingdom, and Chile. Hong Kong, though now part of China, has a long history as a market
capitalist economy and is generally regarded as operating at the market capitalist end of the spectrum.
Countries at the command socialist end of the spectrum include North Korea and Cuba.

FIGURE 2.14 Economic Systems

Mixed

Market y Command
capitalist € socialist
economies economies

economies

Some European economies, such as France, Germany, and Sweden, have a sufficiently high degree of
regulation that we consider them as operating more toward the center of the spectrum. Russia and Ch-
ina, which long operated at the command socialist end of the spectrum, can now be considered mixed
economies. Most economies in Latin America once operated toward the right end of the spectrum.
While their governments did not exercise the extensive ownership of capital and natural resources that
are one characteristic of command socialist systems, their governments did impose extensive
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private individuals who have
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command socialist
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regulations. Many of these nations are in the process of carrying out economic reforms that will move
them further in the direction of market capitalism.

The global shift toward market capitalist economic systems that occurred in the 1980s and 1990s
was in large part the result of three important features of such economies. First, the emphasis on indi-
vidual ownership and decision-making power has generally yielded greater individual freedom than
has been available under command socialist or some more heavily regulated mixed economic systems
that lie toward the command socialist end of the spectrum. People seeking political, religious, and eco-
nomic freedom have thus gravitated toward market capitalism. Second, market economies are more
likely than other systems to allocate resources on the basis of comparative advantage. They thus tend to
generate higher levels of production and income than do other economic systems. Third, market
capitalist-type systems appear to be the most conducive to entrepreneurial activity.

Suppose Christie Ryder had the same three plants we considered earlier in this chapter but was op-
erating in a mixed economic system with extensive government regulation. In such a system, she might
be prohibited from transferring resources from one use to another to achieve the gains possible from
comparative advantage. If she were operating under a command socialist system, she would not be the
owner of the plants and thus would be unlikely to profit from their efficient use. If that were the case,
there is no reason to believe she would make any effort to assure the efficient use of the three plants.
Generally speaking, it is economies toward the market capitalist end of the spectrum that offer the
greatest inducement to allocate resources on the basis of comparative advantage. They tend to be more
productive and to deliver higher material standards of living than do economies that operate at or near
the command socialist end of the spectrum.

FIGURE 2.15 Economic Freedom and Income

" "o

The horizontal axis shows the degree of economic freedom—"free,” “mostly free,” “mostly unfree,” and
“repressed’—according to the measures used by the Heritage Foundation and The Wall Street Journal. The graph
shows the relationship between economic freedom and per capita income. Countries with higher degrees of
economic freedom tended to have higher per capita incomes.

Economic Freedom and Per Capita Income
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Source: World Bank, World Development Indicators Online, available by subscription at www.worldbank.org/data; Central Intelligence Agency, The
World Factbook 2004, available at http://www.cia.gov/cia/publications/factbook/index.html for the following countries: Bahamas, Burma, Cuba,
Cyprus, Equatorial Guinea, North Korea, Libya, Qatar, Suriname, Taiwan, Zimbabwe; Marc A. Miles, Edwin ]. Feulner, and Mary Anastasia
O’Grady, 2005 Index of Economic Freedom (Washington, D.C.: The Heritage Foundation and Dow Jones & Company, Inc., 2005), at

www.heritage.org/index.

Market capitalist economies rely on economic freedom. Indeed, one way we can assess the degree to
which a country can be considered market capitalist is by the degree of economic freedom it permits.
Several organizations have attempted to compare economic freedom in various countries. One of the
most extensive comparisons is a joint annual effort by the Heritage Foundation and The Wall Street
Journal. The 2008 rating was based on policies in effect in 162 nations early that year. The report ranks
these nations on the basis of such things as the degree of regulation of firms, tax levels, and restrictions
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on international trade. Hong Kong ranked as the freest economy in the world. North Korea received
the dubious distinction of being the least free.

It seems reasonable to expect that the greater the degree of economic freedom a country permits,
the greater the amount of income per person it will generate. This proposition is illustrated in Figure
2.15. The group of countries categorized as “free” generated the highest incomes in the Heritage
Foundation/Wall Street Journal study; those rated as “repressed” had the lowest. The study also found
that countries that over the last decade have done the most to improve their positions in the economic
freedom rankings have also had the highest rates of growth. We must be wary of slipping into the fal-
lacy of false cause by concluding from this evidence that economic freedom generates higher incomes.
It could be that higher incomes lead nations to opt for greater economic freedom. But in this case, it
seems reasonable to conclude that, in general, economic freedom does lead to higher incomes.

3.4 Government in a Market Economy

The production possibilities model provides a menu of choices among alternative combinations of
goods and services. Given those choices, which combinations will be produced?

In a market economy, this question is answered in large part through the interaction of individual
buyers and sellers. As we have already seen, government plays a role as well. It may seek to encourage
greater consumption of some goods and discourage consumption of others. In the United States, for
example, taxes imposed on cigarettes discourage smoking, while special treatment of property taxes
and mortgage interest in the federal income tax encourages home ownership. Government may try to
stop the production and consumption of some goods altogether, as many governments do with drugs
such as heroin and cocaine. Government may supplement the private consumption of some goods by
producing more of them itself, as many U.S. cities do with golf courses and tennis courts. In other
cases, there may be no private market for a good or service at all. In the choice between security and
defense versus all other goods and services outlined at the beginning of this chapter, government agen-
cies are virtually the sole providers of security and national defense.

All nations also rely on government to provide defense, enforce laws, and redistribute income.
Even market economies rely on government to regulate the activities of private firms, to protect the en-
vironment, to provide education, and to produce a wide range of other goods and services. Govern-
ment’s role may be limited in a market economy, but it remains fundamentally important.

KEY TAKEAWAYS

= The ideas of comparative advantage and specialization suggest that restrictions on international trade are
likely to reduce production of goods and services.

m Economic growth is the result of increasing the quantity or quality of an economy’s factors of production
and of advances in technology.

m Policies to encourage growth generally involve postponing consumption to increase capital and human
capital.

m Market capitalist economies have generally proved more productive than mixed or command socialist
economies.

= Government plays a crucial role in any market economy.

TRY IT!

Draw a production possibilities curve for an economy that can produce two goods, CD players and jackets.
You do not have numbers for this one—just draw a curve with the usual bowed-out shape. Put the quantity
of CD players per period on the vertical axis and the quantity of jackets per period on the horizontal axis. Now
mark a point A on the curve you have drawn; extend dotted lines from this point to the horizontal and vertical
axes. Mark the initial quantities of the two goods as CD4 and Ja, respectively. Explain why, in the absence of
economic growth, an increase in jacket production requires a reduction in the production of CD players. Now
show how economic growth could lead to an increase in the production of both goods.
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Case in Point: The European Union and the Production Possibilities Curve

© 2010 Jupiterimages Corporation

Formed by the Maastricht Treaty of 1993, The European Union represents one of the boldest efforts of our
time to exploit the theory of comparative advantage. The Treaty sought to eliminate all trade barriers between
the European Union’s members. It established a European Parliament and a European Central Bank. The Bank
introduced the euro in 1999, a currency that replaced national currencies such as the German deutsche mark
and the French franc. At first, the euro was used only for transactions between banks. 320 million people in 15
EU nations (Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, the
Netherlands, Portugal, Slovenia, and Spain) used the euro by 2008. While the dollar continues to be more
widely used, the total value of euros in circulation exceeds that of dollars.

The movement toward European integration can be dated back more than half a century. In 1950, just five
years after a war that had devastated much of the world, Robert Schuman, the French Minister of Foreign
Affairs, proposed a union between France and Germany to cooperate in the production of iron and steel. In
the context of the time, Schuman'’s proposal was a radical one. World War Il had begun with Germany's at-
tempt to seize control of Europe—and ultimately the world. Japan and ltaly joined Germany in this effort. Ger-
many had captured France; France had been liberated in 1944 by the Allied invasion in Normandy. The pro-
posal for cooperation between two countries that had been the most bitter of enemies was a revolutionary
one. Schuman'’s speech, delivered on May 9, 1950, is celebrated throughout Europe as “Europe Day.”

In effect, the European Union has created an entity very much like the United States. Countries within the
European Union retain their own languages and cultural differences, but they have ceded a remarkable de-
gree of sovereignty to the Union. Members of the European Union can trade as freely with each other as can
states within the United States. Just as the U.S. Constitution prohibits states from restricting trade with other
states, the European Union has dismantled all forms of restrictions that countries within the Union used to im-
pose on one another. Just as restrictions on specialization among Ms. Ryder’s plants in Alpine Sports would
have forced it to operate inside its production possibilities curve, restrictions that had existed among mem-
bers of the European Union once put the members of the Union inside their collective production possibilities
curve.

The experiment appears to have been a success. Trade among member nations has expanded sharply. A study
by Carmen Diaz Mora, an economist at the University of Castilla-La Mancha in Spain, found that the bulk of the
expanded trade within the Union was trade within industries and that it was driven by comparative advant-
age. In particular, she found that countries in the northern part of the Union, such as France and Germany, ten-
ded to specialize in relatively high-valued goods—office equipment and electrical goods—while countries in
the southern part of the Union specialized in relatively low-valued goods such as food and textile products. In
trade within the clothing industry, countries such as Italy tend to specialize in the production of higher-valued
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clothing, while lower-income countries such as Portugal specialize in the production of cheaper clothing. In
sparkling wines, France specializes in the higher-quality end of the spectrum, while Spain specializes in the
low-quality end. Similarly, Germany specializes in the production of higher-quality cars while Spain specializes
in lower-quality vehicles. Similar exchanges occur across a wide range of goods and services.

Diaz Mora found that comparative advantage tended to correspond to income levels. Countries in the north-
ern part of the European Union tend to have high per capita incomes and high levels of human capital and
technology—these countries gained by specializing in the production of high-valued goods. Countries in the
southern part of the Union also gained by specialization—in the production of low-valued goods. This special-
ization has increased the welfare of people throughout the Union.

Sources: Carmen Diaz Mora, “The Role of Comparative Advantage in Trade Within Industries: A Panel Data Approach for the European Union,”
Weltwirtschaftliches Archiv 138:2 (2002), 291-316.

ANSWER TO TRY IT! PROBLEM

Your first production possibilities curve should resemble the one in Panel (a). Starting at point A, an increase in
jacket production requires a move down and to the right along the curve, as shown by the arrow, and thus a
reduction in the production of CD players. Alternatively, if there is economic growth, it shifts the production
possibilities curve outward, as in Panel (b). This shift allows an increase in production of both goods, as sug-
gested by the arrow.

Panel (a) Panel (b)

Quantity of CDs per period
Quantity of CDs per period

A
Quantity of jackets per period Quantity of jackets per period

4. REVIEW AND PRACTICE

Summary

Economics deals with choices. In this chapter we have examined more carefully the range of choices in pro-
duction that must be made in any economy. In particular, we looked at choices involving the allocation of an
economy’s factors of production: labor, capital, and natural resources.

In addition, in any economy, the level of technology plays a key role in determining how productive the
factors of production will be. In a market economy, entrepreneurs organize factors of production and act to in-
troduce technological change.

The production possibilities model is a device that assists us in thinking about many of the choices about re-
source allocation in an economy. The model assumes that the economy has factors of production that are
fixed in both quantity and quality. When illustrated graphically, the production possibilities model typically
limits our analysis to two goods. Given the economy’s factors of production and technology, the economy can
produce various combinations of the two goods. If it uses its factors of production efficiently and has full em-
ployment, it will be operating on the production possibilities curve.
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Two characteristics of the production possibilities curve are particularly important. First, it is downward slop-
ing. This reflects the scarcity of the factors of production available to the economy; producing more of one
good requires giving up some of the other. Second, the curve is bowed out. Another way of saying this is to
say that the curve gets steeper as we move from left to right; the absolute value of its slope is increasing. Pro-
ducing each additional unit of the good on the horizontal axis requires a greater sacrifice of the good on the
vertical axis than did the previous units produced. This fact, called the law of increasing opportunity cost, is the
inevitable result of efficient choices in production—choices based on comparative advantage.

The production possibilities model has important implications for international trade. It suggests that free
trade will allow countries to specialize in the production of goods and services in which they have a comparat-
ive advantage. This specialization increases the production of all goods and services.

Increasing the quantity or quality of factors of production and/or improving technology will shift the produc-
tion possibilities curve outward. This process is called economic growth. In the last 50 years, economic growth
in the United States has resulted chiefly from increases in human capital and from technological advance.

Choices concerning the use of scarce resources take place within the context of a set of institutional arrange-
ments that define an economic system. The principal distinctions between systems lie in the degree to which
ownership of capital and natural resources and decision making authority over scarce resources are held by
government or by private individuals. Economic systems include market capitalist, mixed, and command so-
cialist economies. An increasing body of evidence suggests that market capitalist economies tend to be most
productive; many command socialist and mixed economies are moving in the direction of market capitalist
systems.

The presumption in favor of market-based systems does not preclude a role for government. Government is
necessary to provide the system of laws on which market systems are founded. It may also be used to provide
certain goods and services, to help individuals in need, and to regulate the actions of individuals and firms.
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CONCEPT PROBLEMS

1. How does a college education increase one’s human capital?

2. Why does the downward-sloping production possibilities curve imply that factors of production are
scarce?

3. In what ways are the bowed-out shape of the production possibilities curve and the law of increasing
opportunity cost related?

4. What is the relationship between the concept of comparative advantage and the law of increasing
opportunity cost?

5. Suppose an economy can produce two goods, A and B. It is now operating at point E on production
possibilities curve RT. An improvement in the technology available to produce good A shifts the curve to

ST, and the economy selects point E’. How does this change affect the opportunity cost of producing an
additional unit of good B?

Good A

. Lttt

Good B

6. Could a nation’s production possibilities curve ever shift inward? Explain what such a shift would mean,
and discuss events that might cause such a shift to occur.

7. Suppose blue-eyed people were banned from working. How would this affect a nation’s production
possibilities curve?

8. Evaluate this statement: “The U.S. economy could achieve greater growth by devoting fewer resources to
consumption and more to investment; it follows that such a shift would be desirable.”

9. Two countries, Sportsland and Foodland, have similar total quantities of labor, capital, and natural
resources. Both can produce two goods, figs and footballs. Sportsland’s resources are particularly well
suited to the production of footballs but are not very productive in producing figs. Foodland's resources
are very productive when used for figs but are not capable of producing many footballs. In which country
is the cost of additional footballs generally greater? Explain.

10. Suppose a country is committed to using its resources based on the reverse of comparative advantage
doctrine: it first transfers those resources for which the cost is greatest, not lowest. Describe this country’s
production possibilities curve.

11. The U.S. Constitution bans states from restricting imports of goods and services from other states.
Suppose this restriction did not exist and that states were allowed to limit imports of goods and services
produced in other states. How do you think this would affect U.S. output? Explain.

12. By 1993, nations in the European Union (EU) had eliminated all barriers to the flow of goods, services,
labor, and capital across their borders. Even such things as consumer protection laws and the types of
plugs required to plug in appliances have been standardized to ensure that there will be no barriers to
trade. How do you think this elimination of trade barriers affected EU output?

13. How did the technological changes described in the Case in Point “Technology Cuts Costs, Boosts
Productivity and Profits” affect the production possibilities curve for the United States?
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NUMERICAL PROBLEMS

1. Nathan can mow four lawns in a day or plant 20 trees in a day.

a. Draw Nathan's production possibilities curve for mowing lawns and planting trees. Assume the
production possibilities curve is linear and put the quantity of lawns mowed per day on the
horizontal axis and the quantity of trees planted per day on the vertical axis.

b. What is Nathan's opportunity cost of planting trees?
¢. What is Nathan's opportunity cost of mowing lawns?

2. David can mow four lawns in a day or plant four trees in a day.

a. Draw David's production possibilities curve for mowing lawns and planting trees. Again, assume
a linear production possibilities curve and put the quantity of lawns mowed per day on the
horizontal axis.

b. What is David's opportunity cost of planting trees?
¢. What is David's opportunity cost of mowing lawns?
3. Given the production information in problems 1 and 2 above, who has the comparative advantage in
planting trees? Mowing lawns?
4. The exhibits below describe the production possibilities for Germany and Turkey.
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a. What is the slope of Germany’s production possibilities curve?
b. What is the slope of Turkey's production possibilities curve?
c. What is the opportunity cost of producing T-shirts in Germany?
d. What is the opportunity cost of producing T-shirts in Turkey?
e. What is the opportunity cost of producing optical instruments in Germany?
f. What is the opportunity cost of producing optical instruments in Turkey?
g. In which good does Germany have a comparative advantage?
h. In which good does Turkey have a comparative advantage?

5. The nation of Leisureland can produce two goods, bicycles and bowling balls. The western region of
Leisureland can, if it devotes all its resources to bicycle production, produce 100 bicycles per month.
Alternatively, it could devote all its resources to bowling balls and produce 400 per month—or it could
produce any combination of bicycles and bowling balls lying on a straight line between these two
extremes.

a. Draw a production possibilities curve for western Leisureland (with bicycles on the vertical axis).

b. What it is the opportunity cost of producing an additional bowling ball measured in terms of
forgone bicycles in western Leisureland?

. Suppose that eastern Leisureland can, if it devotes all its resources to the production of bicycles,
produce 400. If it devotes all its resources to bowling ball production, though, it can produce only
100. Draw the production possibilities curve for eastern Leisureland (again, assume it is linear and
put bicycles on the vertical axis).
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d. What is the opportunity cost of producing an additional bowling ball measured in terms of
forgone bicycles in eastern Leisureland?

e. Explain the difference in opportunity cost between western and eastern Leisureland. Which
region has a comparative advantage in producing bowling balls? Bicycles?

f. Draw the production possibilities curve for Leisureland, one that combines the curves for western
and eastern Leisureland.

g. Suppose it is determined that 400 bicycles must be produced. How many bowling balls can be
produced?

h. Where will these goods be produced?

6. The table below shows the production possibilities schedule for an economy.

A 0 40
B 1 36
C 2 28
D 3 16
E 4 0

a. Putting capital goods per period on the horizontal axis and consumer goods per period on the
vertical axis, graph the production possibilities curve for the economy.

b. If the economy is producing at alternative B, what is the opportunity cost to it of producing at
alternative C instead?

c. Ifthe economy is producing at alternative C, what is the opportunity cost to it of producing at
alternative D instead?

d. Is it possible for this economy to produce 30 units of consumer goods per period while
producing 1 unit of capital goods? Would this combination of goods represent efficient or
inefficient production? Explain.

e. Which point, B or C, would lead to higher economic growth? Explain your answer.

7. The exhibit below shows the sources of growth in the United States between 1909 and 1929 and between
1950 and 1979, according to a study by Edward Denison.!"! (Note: The sources of economic growth are
cumulative and, taken collectively, explain 100% of total growth over the period.)

Sources of Growth
Percentage

0 S5 10 15 20 25 30 35 40
L L L L L L L L

1909 - 1929

Increase in quantity of labor
Increase in quantity of capital
Increase in human capital

Improved technology

1950—-1979

Increase in quantity of labor
Increase in quantity of capital
Increase in human capital

Improved technology

a. Approximately what percentage of U.S. growth between 1909 and 1929 was due to increases in
quantities of factors of production?

b. Approximately what percentage of U.S. growth between 1909 and 1929 was due to increases in
quality of factors of production and technological improvement?
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c. Approximately what percentage of U.S. growth between 1950 and 1979 was due to increases in
quantities of factors of production?

d. Approximately what percentage of U.S. growth between 1950 and 1979 was due to increases in
quality of factors of production and technological improvement?
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ENDNOTES

1. Edward Denison, The Sources of Economic Growth in the United States (New York: Com-
mittee for Economic Development, 1962) and Edward Denison, Trends in American
Growth 1929-1982 (Washington, D.C.: Brookings Institutions, 1985).
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