66 Why is unemployment a problem for
the individual and for the economy?%9

Who among the following would be counted as unemployed: a college student
who is not working, a bank teller displaced by an automatic teller machine, Kristen
Stewart between movies, and baseball slugger Miguel Cabrera in the off-season? Why
is unemployment a problem for the individual and for the economy? What type of

unemployment might
What do you think?

be healthy for the econ-
omy? Why is the unem-
ployment rate for young

adults much higher than

for other age groups? : Infiation Is harmful to the health of the economy.
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problem than unantici-
pated inflation? These and other questions are answered in this chapter, where we
explore two macroeconomic problems: unemployment and inflation.

To be sure, unemployment and inflation are not the only problems an economy
could face. Sluggish growth and widespread poverty are others. But low unemployment
and low inflation go a long way toward reducing other economic ills. Although unem-
ployment and inflation are often related, each is discussed separately. The causes of
each and the relationship between the two will become clearer as you learn more about
how the economy works.

This chapter shows
that not all unemployment
or all inflation harms the Topics discussed in
economy. Even in a healthy Cgapter 7 include
economy, a certain amount

of unemployment reflects | @ Measuring @ Sources and consequences
the voluntary choices of unemployment of inflation

wozl'lc.ers thalndb etmplfiyers @ Frictional, structural, seasonal, @ Relative price

el B gL CgRCs L opuons, and cyclical unemployment changes

And moderate inflation that
is fully anticipated creates @ Full employment @ Nominal and real interest rates

fewer distortions than does
unanticipated inflation.
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7-1 Unemployment: Its Measure and Sources

“They scampered about looking for work. . . . They swarmed on the highways. The
movement changed them; the highways, the camps along the road, the fear of hunger
and the hunger itself, changed them. The children without dinner changed them, the

@ ISTOCKPHOTO.COM/ANDREW PENNER
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are either working or looking for work. Those who want
a job but can’t find one are unemployed. The Bureau of
Labor Statistics interviews 60,000 households monthly
(which translates into about 110,000 individuals) and
counts people as unemployed if they have no job
but want cne and have locked for work at least once
during the preceding four weeks. Thus, the college
student, the displaced bank teller, Kristen Stewart, and
Miguel Cabrera in the off-season would all be counted
as unemployed if they wanted a job and looked for
work in the previous month. The unemployment rate
measures the percentage of those in the labor force
who are unemployed. Hence, the unemployment rate,
which is reported monthly, equals the number unem-
ployed—that is, people without jobs who are looking
for work—divided by the nnumber in the labor force.
Only a fraction of adults who are not working
are considered unemployed. The others may have
retired, are students, are caring for children at
home, or simply don't want to work. Others may
be unable te work because of long-term illness or
disability. Some may have become so discouraged
by a long, unfruitful job search that they have given
up in frustration. These discouraged workers have,
in effect, dropped out of the labor force, so they are
not counted as unemployed. Finally, about one-third
of those working part time would prefer to work full
time, yet all part-timers are counted as employed.
Because the official unemployment rate does not

Exhibit 1

The Adult Population Sums the Employed, the Unemployed,
and Those Not in the Labor Foree: April 2012 (in millions)

include discouraged workers and counts all part-time
workers as employed, it may underestimate the true
extent of unemployment in the economy. Later we
consider some reasons why the unemployment rate
may exaggerate the true extent of unemployment.

These definitions are illustrated in Exhibit 1, where
circles represent the various groups, and the numbers
{in millions) of individuals in each category and
subcategory are shown in parentheses. The circle on
the left depicts the entire U.5. labor force in April 2012,
inctuding both employed and unemployed people.
The circle on the right represents those in the adult
population who, for whatever reason, are not working.
These two circles combine to show the adult popu-
lation. The overlapping area identifies the number of
unemployed workers—that is, people in the labor force
who are not working. The unemployment rate is found
by dividing the number unemployed by the number in
the labor force. In April 2012, 12.5 million people were
unemployed in a labor force of 154.4 million, yielding
an unemployment rate of 8.1 percent.

7-tb Labor Force Participation
Rate

The productive capability of any economy depends in
part on the proportion of adults in the labor force, mea-
sured as the labor force participation rate. In Exhibit 1,
the U.S. adult population equals those in the labor
force (254.4 millicn) plus those not in the labor force
(88.4 million)}—a total of 242.8 million peaple. The
labor force participation rate therefore equals the
number in the labor force divided by the adult popu-
lation, or 63.6 percent (=154.4 million/242.8 million).

Unemployed
(12.5})

LABOR FORCE
{154.4}

Employed
{141.9)

Not in labor force

So, on average, nearly two
out of three adults are in
the labor force. The labor
force participation rate
increased from 60 percent
in 1970 to 67 percent in

NOT WORKING
(100.9) unemployment
rate
The number unem-

ployed as a percentage
of the labor force

discouraged
workers

Those who drop out
of the labor force in
frustration because
they can't find work

labor force
participation rate
The labor force as a

(88.4)

SOURGE: Figures are for April 2012 from the U.5. Bureau of Labor Statistics. For the latest data, go to hitp//www.bls.gov/news.release/

empsit.toc.htm.

percentage of the adult
popuiation
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1990, but declined after the Great Recession, as many
dropped out of the labor market because jobs were
hard to find. In fact, the labor force participation rate
in April 2012 was the lowest in three decades.

One striking development since World War II has
been the convergence in the labor force participation
rates of men and women. In 1950, only 34 percent of
adult women were in the labor force. Today, 58 percent
are, with the greatest increase among younger
women. The labor force participation rate among men
has declined from 86 percent in 1950 to 70 percent
today, primarily because of earlier retirement. The
participation rate is higher among white males than
black males but higher among black females than
white females. Finally, the participation rate climbs
with education—from only 45 percent for those
lacking a high school diploma to 76 percent among
those with at least a bachelor's degree.

7-1c Unemployment Over Time

Exhibit 2 shows the U.S. unemployment rate since
1900, with shaded bars to indicate periods of reces-
sion or depression. As you can see, rates rise during
contractions and fall during expansions. Most striking
is the jump during the Great Depression of the 1930s,
when the rate topped 25 percent. Note that the rate
trended upward from the end of World War II in the
mid-1940s until the early 1980s; then it backed down,
from a high of 10 percent in 1982 to a low of 4 percent
in 2000. With the recession of 2001, the rate gradu-
ally increased to 6 percent —

by 2003, then declined Exhibit 2
into 2007. But the global

only a brief recession in the early 1990s triggered by
the first war in Iraq. The number employed increased
by 37 million between 1982 and 2000, making the U.S.
economy an incredible job machine and the envy of
the world. The unemployment rate also trended down
because there were fewer teenagers in the workforce.
Teenagers have an unemployment rate about three
times that of adults, so the declining share of teenage
workers helped cut the overall unemployment rate.
But job growth between 2000 and 2012 was
hobbled by a mild recession in 2001 and a much
sharper one in 2007-2009. Employment during the
period increased by only about 5 million, not nearly
enough to absorb the 11.5 million people joining
the labor force. As a result, the number unemployed
swelled from 6 million in 2000 to r2.5 million in
2012, and the unemployment rate climbed from only
4 percent to 8 percent. This was the worst stretch of
employment growth since the Great Depression.

7-1d Duration of Unemployment

A given unemployment rate tells us little about how
long people have been unemployed. In April 2012,
with the unemployment rate at 8.1 percent, the
average duration of unemployment was 39 weeks,
the longest since the Great Depression. Some
people were unemployed longer than others: 21 per-
cent were unemployed less than 5 weeks; 23 percent
5-14 weeks; 15 percent 15-26 weeks, and 41 percent
27 weeks or longer. Those out of work 27 weeks or

The U.S. Unemployment Rate Since 1900

financial crisis of 2008
and sharp U.S. reces-
sion boosted the rate to
10 percent by the end of
2009,

Let's examine some of
the broad trends over the
last three decades. Why
did the unemployment
rate trend down from
1o percent in 1982 to only
4 percent in 2000? First,
the overall economy was
on a roll during that
period, interrupted by
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longer are called the long-term unemployed, and
are of special concern o policy makers. Thus, about
4 in 10 of those looking for work in April 2012 were
long-term unemployed. Reported another way, in
April 2012, 3.3 percent of the labor force consisted
of the long-term unemployed. In 2007, prior to the
financial crisis and Great Recession, only 0.8 percent
of the labor force were long-term unemployed.

7-1e Unemployment Among
Various Groups

The unemployment rate also says nothing about who
is unemployed. The overall rate masks wide differences
in the labor force based on education, race, gender, and
age. For example, when the U.S. unemployment rate
in April 2012 was 8.1 percent, the rate among workers
25 years of age or older who were high school dropouts
was 12.5 percent; this was triple the rate among work-
ers 25 or older who were college graduates, So educa-
tion provides some insurance against unemployment.
(But tming is important, even for college graduates.
Not only do those who graduate from college during
a recession have a harder time finding that first job,
but their job opportunities can be limited for years.)s
Unemployment also differs based on race and ethnic-
ity; the rate was 7.4 percent among white workers,
13.0 percent among African Americans, 10.3 percent
among those of Hispanic ethnicity, and 5.2 percent
among Asian workers. (According to the 2010 Census,
half of those over 25 years of age who identified them-
selvesasAsianhadatleastabachelor'sdegree,compared
to only 28 percent for the entire U.S. population over 25.)
Finally, the unemployment rate was 7.5 percent among
males 20 and older, and 7.4 percent among females
20 and older, but 24.9 percent among workers 16 to
19 years of age.

Why is the unemployment rate among teenage
workers so much higher than among other work-
ers? Teenagers enter the labor force with little edu-
cation or job experience, so they take unskilled jobs
and are laid off first if the economy slows down (last
hired, first fired). Teenagers also move in and out of
the labor force more frequently as they juggle school
demands. Even those who have left school often
shop around more than workers 20 and older, quit-
ting one job in search of a better one.

The unemployment rate is higher among black
workers for several reasons. The black workforce is
on average younger, and younger workers tend to

&

5 F-‘hilip Oreopoulos. Till von Wachter, and Andrew Heisz, “The Short-
and Long-Term Career Effects of Graduating in a Recession,” American
Economic Journal: Applied Economics, 4 (January 2012): 1-29

have higher unemployment rates. A smaller than
average percentage of black workers graduated from
college. Black workers tend to live in areas harder hit
by recessions. And racial discrimination is also a con-
tributing factor.

Unemployment rates for different groups appear
in Exhibit 3. Each panel shows the rate by race and by
gender since 1972. Panel (a) shows the rates for workers
20 and older, and panel (b) the rates for 16- to 19-year-
old workers. Periods of recession are shaded pink. As
you can see, rates are higher among black workers than
among white workers, and rates are higher among
teenage workers than among those 2o and older.
During recessions, rates climbed for all groups. Rates
peaked during the recession of 1982 and then trended
down. After the recession of the early 1990s, unem-
ployment rates continued downward, with the rate
among black workers falling in 2000 to the lowest on
record. Rates rose again beginning with the recession
of 2001, peaking at 6.0 percent in 2003. The rate then
declined over the next four years, but jurnped with the
sharp recession of 2007-200g. Exhibit 3 shows that the
unemployment rate among black men was more than
double that among white men. Notice that since the
early 1990s the unemployment rate trended higher for
a while even after each recession ended.

7-1f Unemployment Varies
Across Occupations and Regions

The unemployment rate varies by occupation.
Professional and technical workers experience
lower unemployment rates than blue-collar work-
ers. Construction workers at times face high rates
because that occupation is both seasonal and sub-
ject to wide swings over the business cycle.

Partly because certain occupations dominate
labor markets in certain regions, unemployment
rates also vary by region. For example, because of
the collapse in housing markets in California and
Nevada, the unemployment rates in those states in
April 2012 were more than double those in the upper
Midwest farm states of Nebraska, North Dakota, and
South Dakota. Even within a state, unemployment
can vary widely. For example, the California city of
El Centro had an unemployment rate of 26.8 percent,
more than triple that of Santa Barbara.

Exhibit 4 shows unemployment rates for 27 major
metropolitan areas in April 2012. As you can see,
Los Angeles had the highest unemployment rate,
at 1o.1 percent. This was nearly double the rate
for Minneapolis and Washington, D.C. The point is
that the national unemployment rate masks differences
across the country and even across an individual state.
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Exhibit 3

Unemployment Rates for Various Groups
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Still, most cities in Exhibit 4 had rates between
6.0 percent and g.o percent.

7-1g International Comparisons
of Unemployment

How do U.S. unemployment rates compare with
those around the world? Exhibit 5 shows rates since
1980 for the United States, Japan, and the aver-
age of four major European economies (France,
Germany, Italy, and the United Kingdom). Over the
last two decades and prior to the recent recession,
unemployment trended down in the United States,
trended up in Japan, and remained high in Europe.
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At the beginning of the period, the United States
had the highest rate among the three economies.
After trending lower between the early 1980s and
late 2007, the U.S. rate spiked up to that of Western
Europe because of the 2007-2009 recession. The rate
in Japan remained relatively low.

The unemployment rate in Europe averaged
8.3 percent over the last three decades versus a
1.8, average of 6.4 percent. Why have rates aver-
aged higher in Europe? The ratio of unemployment
benefits to average pay is higher in Europe than in
the United States, and unemployment benefits last
longer there, sometimes years. So those collecting
unemployment benefits have less incentive to find
work. What's more, government regulations have




Exhibit 4

Unemployment Rates Differ Across .S, Metropolitan Areas
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made European employers more reluctant to hire
new workers because firing them can be difficult.

Historically, unemployment has been low in
Japan, averaging only 3.5 percent over the last three
decades, because many firms there offer job secu-
rity for life. In a system called shukatsu, Japanese
companies typically hire most workers right out
of school and expect them to stay untl retirement.
Both labor laws and social norms limit layoffs in
Japan. As a result, some employees who do little
or no work are still carried on company payrolls.
Unemployment has increased there since the early
1990s because more firms went bankrupt.

7-1h Sources of Unemployment

Pick up any metropolitan newspaper and thumb
through the classifieds. The help-wanted section may
include hundreds of jobs, from accountants to X-ray
technicians. Online job sites such as Monster.com

list hundreds of thousands of openings. Why, when
millions are unemployed, are so many jobs avail-
able? To understand this, we must think about all
the reasons why people are unemployed. They may
be looking for a first job, or they may be reentering
the labor force after an absence. They may have quit
or been fired from their last job. Fifty-five percent
of those unemployed in April 2012 lost their previ-
ous job, 8 percent quit, 11 percent entered the labor
market for the first time, and 26 percent reentered
the labor market. Thus, 45 percent were unemployed
either because they quit jobs or because they were just
joining or rejoining the labor force.

More generally, there are four sources of unem-
ployment: frictional, seasonal, structural, and cyclical.

Frictional Unemployment
Just as employers do not always hire the first appli-
cant who comes through the door, job seekers do
not always accept the first offer. Both employers
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Exhibit 5
Unemployment Rates Increased With the Global Financial Crisis of 2008
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and job seekers need time to explore the job market.
Employers need time to learm about the talent avail-
able, and job seekers need time toc learn about
employment opportunities. The time required to
bring together employers and job seekers is the
source of frictional unemployment. Although unem-
ployrment often creates economic and psychological
hardships, not all unemployment is necessarily bad.
Frictional unemployment does not usually last long
and it results in a better match between workers and
jobs, so the entire economy
works more efficiently. Policy

Elll%%?lgfgyment makers and economists are
Unemployment that not that concerned about fric-

occurs because job
seekers and employers
need time to find each

tional unemployment.

other Seasonal
seasonal Unemployment
unemployment P M

Unemployment caused
by seasonal changes in
the demand for certain
kinds of labor

structural
unemployment
Unemployment because
(1) the skills demanded
by employers do not

Unemployment caused by sea-
sonal changes in Jabor demand
during the year is called
seasonal unemployment.
During cold winter months,
demand for farm hands, life-
guards, landscapers, and con-

"‘Hm’;ﬂ"‘o:; of t(l;?the struction workers shrinks, as
unemployed, or »

I et Tl it does for doze_ns of otl.ler sea-
where the jobs are sonal occupations. Likewise,

tourism in winter destinations
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such as Miami and Phoenix melts in the heat of sum-
mer. The Christmas season increases the demand for
sales clerks, postal workers, and Santa Clauses. Those
in seasonal work realize their jobs disappear in the off-
season. Some even choose such work to complement
theirlifestyles or academic schedules. To eliminate sea-
sonal unemployment, we would have to outlaw winter
and abolish Christmas. Monthly employment data are
seasonally adjusted to smooth out the unemployment
bulges that result from seasonal factors. Policy makers
and economists are not that concerned about seasonal
unemployment.

Structural Unemployment
A third reason why job vacancies and unemploy-
ment coexist is that unemployed workers often
do not have the skills in demand or do not live
where their skills are demanded. For example,
the Lincoln Electric Company in Chio took a long
time filling 200 openings because few among the
thousands who applied could operate computer-
controlled machines. Unemployment arising from
a mismatch of skills or geographic location is called
structural unemployment. Structural unemployment
occurs because changes in tastes, technology, taxes, and
competition reduce the demand for certain skills and
increase the demand for other skills. In our dynamic
economy, some workers, such as coal miners in West
Virginia, are stuck with skills no longer demanded.
Likewise, golf carts replaced caddies, ATMs replaced




bank tellers, and office technology is replacing cleri-
cal staff, For example, because of e-mail, voice mail,
text messages, word processors, smart phones, and
other electronic devices, the number of secretaries,
typists, and administrative assistants in the United
States has fallen by more than half over the past
two decades. Structural unemployment may also
arise from a change in tastes and preferences. For
example, because Americans smoke less, some
tobacco farmers had to look for other work. And
because Americans buy fewer newspapers, employ-
ment in that industry has declined.

=

“Although most frictional
unemployment is short
term and voluntary,
structural unemployment
poses more of a problem
because workers must
either develop the skills
demanded in the local job
market or look elsewhere.” N

Although most frictional unemployment is
short term and voluntary, structural unemploy-
ment poses more of a problem because workers
must either develop the skills demanded in the
local job market or look elsewhere. Moving is not
easy. Most people out of work prefer to remain
near friends and relatives. Those laid off from
good jobs hang around in hopes of getting rehired.
Married couples with one spouse still employed
may not want to give up that job to look for two
jobs elsewhere. Finally, available jobs may be in
regions where the living cost is much higher. So
those structurally unemployed often stay put.
U.S. interstate migration has slowed since the

AP IMAGES/GARY HE

1980s, which could worsen structural unemploy-
ment.® Some researchers have concluded that, as
a result of the Great Recession, structural unem-
ployment in the U.S. economy between 2006 and
2010 increased by 1.75 percentage points.” Some
federal retraining programs aim to reduce struc-
tural unemployment. Policy makers and econo-
mists are very much concerned about structural
unemployment.

---------------------------------------

As output declines during recessions, firms reduce
their demand for nearly all resources, including labor.
Cyclical unemployment increases during recessions
and decreases during expansions. Between 1932 and
1934, when unemployment averaged about 24 percent
because of the Great Depression, there was clearly
much cyclical unemployment. Between 1942 and 1945,
when unemployment averaged less than 2 percent
because of the demands of war, there was no cyclical
unemployment. Cyclical unemployment means the
economy is operating inside its production possibilities
frontier. Government policies that stimulate aggregate
demand aim to reduce cyclical unemployment.

- 7-2 Other Unemployment

Issues

Thus far we have discussed measures of unemploy-
ment, rates among various demographic groups,
and sources of unemplioyment. Now we'll consider
some other issues of unemployment.

7-2a The Meaning of Full
Employment

In a dynamic economy such as ours, changes
in product demand and in technology continu-
ally alter the supply and demand for particular
types of labor. Thus, even in a healthy economy,
there is some frictional, structural, and sea-
sonal unemployment. The economy is viewed
as operating at full employment if there is no
cyclical unemployment. When economists talk

[ 28]

6. Raven Molloy, Christopher Smith, and cyclical
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7. Marcello Estevao and Evridiki Tsounta,
“Has the Great Recession Raised U.S.
Structural Unemployment?” IMF Working
Paper (May 2011).

business cycle, increas-
ing during recessions
and decreasing during
expansions
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about “full employment,” they do not mean zero
unemployment but low unemployment, with esti-
mates ranging from 4 to 6 percent. Even when the
economy is at full employment, there is some fric-
tional, structural, and seasonal unemployment.
Even after the recession of 2007-2009, 45 percent
of those unemployed in April 2012 had quit their
previous job or were new entrants or reentrants
into the labor force. We can't expect people to find
jobs overnight. Many in this group would be con-
sidered frictionally unemployed.

7-2b Unemployment
Compensation

Asnoted at the outset, unemployment often involves an
economic and psychological hardship. For a variety of
reasons, however, the burden of unemployment on the
individual and the family may not be as severe today as
it was during the Great Depression. Today, many house-
holds have two or more workers in the labor force, so if
one loses a job, another may still have one—a job that
could provide health insurance and other benefits for
the family. Having more than one family member in the
labor force cushions the shock of unemployment.

Moreover, unlike the experience during the Great
Depression, most who lose jobs now collect unemploy-
ment benefits. in response {o the Great Depression,
Congress passed the Social Security Act of 1935, which
provided unemployment insurance financed by a tax
on employers. Unemployed
workers who meet certain
qualifications can receive
unemployment benefits for
up to six months, provided
they actively look for work.
During recessions, benefits
usually extend beyond six
months in states with espe-
ciaily high unemployment.
During and following the
Great Recession of 2007—2009, the extension of bene-
fits was nationwide, and many states offered benefits
for up to two years. Benefits go primarily to people
who have lost jobs. Those just
entering or reentering the
labor force are not covered,
nor are those who quit their
last job or those fired for

full employment
Employment level when
there is no cyclical
unemployment

unemployment . -
beneﬁltns just cause, such as excessive
Cash transfers to absenteeism or theft. Despite
Sl LT these restrictions, more than
jobs and actively seek A
employment half of those unemployed in

April 2012 received benefits.
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“Evidence suggests
that those collecting
unemployment benefits
remain out of work
weeks longer than those

without benefits.” J and collecting $250 per week
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Having more than one family member in the
labor force helps cushion the shock of
unemployment.

Unemployment benefits replace on average about
half of a person's take-home pay, with a higher
percentage for those who lost lower-paying jobs.
Benefits vary by state but averaged about $330 per
week in 2012. Because these
benefits reduce the opportu-
nity cost of remaining unem-
ployed, they may reduce
the incentives to find work.
For example, if faced with
a choice between washing
dishes for $350 per week

in unemployment benefits,

which would you choose?
Evidence suggests that those collecting unemploy-
ment benefits remain out of work weeks longer than
those without benefits. Many leave the labor force
once their benefits run out.? So although unemploy-
ment insurance provides a safety net, it may reduce
the urgency of finding work, thereby increasing

L
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unemployment. On the plus side, because benefi-
ciaries need not take the first job that comes along,
unemployment insurance allows for a higher-quality
job search. As a result of a higher-quality search, there
is a better match between job skills and job require-
ments, and this promotes econormic efficiency.

7-2c Problems with Official
Unemployment Figures

Official unemployment statistics are not problem free.
We already discussed discouraged workers, those who
have dropped out of the labor force in frustration. The
U.S. Labor Department also keeps track of a second
group of people who wanted a job but did not look for
work in the prior four weeks. This group faced trans-
portation problems, family problems, or other snags
that kept themn from looking for work. It wasn't that
they were frustrated with their search; they just got
sidetracked with some personal issues. Discouraged
workers and this group that got sidetracked are consid-
ered marginally attached to the labor force. Not counting
discouraged workers and others marginally attached
to the labor force as unemployed understates unem-
ployment. Official employment data also ignore the
problem of underemployment, which arises because
people are counted as employed even if they can find
only part-time work or are vastly overqualified for
their jobs, as when someone with a Fh.D. in literature
can find only a clerk's position. Counting overqualified
and part-ime workers as employed tends to under-
state the actual amount of unemployment.

On the other hand, because unemployment insur-
ance benefits and most welfare programs require
recipients to seek work, some people may go through
the motions of looking for a job just to qualify for these
benefits. If they do not in fact want a job, counting
them as unemployed overstates actual unemploy-
ment. Likewise, some people who would prefer to
work part time can find only full-time jobs, and some
forced to work overtime and weekends would prefer
to work less. To the extent that people must work
more than they would prefer, the official unemploy-
ment rate overstates the actual rate. Finally, people in
the underground economy may not admit they have
jobs because they are breaking the law. For example,
someone working off the books or someone selling
illegal drugs may not admit to being employed.

On net, because discouraged workers and others
marginally attached to the labor force aren't counted
as unemployed and because underemployed workers
are counted as employed, most experts agree that offi-
cial U.S. unemployment figures tend to underestimate
unemployment. Stll, the size of this underestimation

may not be huge, even in the wake of a recession. For
example, counting discouraged workers as unem-
ployed would have raised the unemployment rate in
April 2012 from 8.1 percent to 8.7 percent. Adding in
others who were marginally attached to the labor force
would have raised the rate to 9.6 percent. There are no
estimates of what the unemployment rate would be if
we subtracted those looking for work only to qualify
for government benefits.

Despite these qualifications and limitations,
the U.S. unemployment rate is a useful measure of
trends across demographic groups, across regions,
and over time.

We turn next to inflation.

7-3 Inflation: Its Measure and
Sources

As noted already, inflation is a sustained increase
in the economy’s average price level, and we have
already discussed inflation in different contexts.
If the price level bounces around—moving up one
month, falling back the next month—any particu-
lar increase in the price level would not necessar-
ily be called inflation in a meaningful sense. We
typically measure inflation on an annual basis. The
annual inflation rate is the percentage increase in the
average price level from one year to the next. For
example, between April 2011 and April 2012, the U.S.
consumer price index increased 2.3 percent. Extremely
high inflation, as occurred
recently in Zimbabwe, is
called hyperinflation. & sus-
tained decrease in the aver-

underemployment
Workers are overquaili-
tied for their jobs or

age price level is called work fewer hours than
deflation, as occurred in they wouid prefer
the United States during Llwer;?ﬂagonf
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years. And a reduction in I-
the rate of inflation is called
disinflation, as occurred in

the United States from 1981

to 1986, 1991 to 1994, and
2000 to 2002.

In this section, we first
consider two sources of
inflation. Then, we examine
the extent and conse-
quences of inflation in the
United States and around the world.

7-3a Two Sources of Inflation

Inflation is a sustained increase in the economy's price
level; it results from an increase in aggregate demand,
a decrease in aggregate supply, or both. Panel (a) of
Exhibit 6 shows that an increase in aggregate demand

raises the economy's price
disinflation

“Inflation is a sustained
increase in the economy’s
price level; it results from

an increase in aggregate

demand, a decrease in
aggregate supply, or both.” _I aggregate supply, as shown

A reduction in the rate
of inflation

demand-pull
inflation

A sustained rise in the
price [evel caused by
a rightward shift of the
aggregate demand
curve

cost-push inflation
A sustained rise in the
price level caused by a
leftward shift of the ag-
gregate supply curve

Exhibit 6

Inflation Caused by Shifts of Aggregate Demand and Aggregate Supply Curves

level from P to P'. In such
cases, a shift to the right of the
aggregate demand curve pulls
up the price level. Inflation
resulting from increases
in aggregate demand is called
demand-pull inflation. Te
generate continuous demand-
pull inflation, the aggregate
demand curve would have to
keep shifting out along a given
aggregate supply curve. Rising
U.S. inflation during the late

1960s came from demand-
pull inflation, when federal
spending for the Vietnam
War and expanded social
programs boosted aggregate
demand.
Alternatively,inflationcan
arise from reductions in

in panel (b) of Exhibit 6,

where a leftward shift of
the aggregate supply curve raises the price level,
For example, crop failures and OPEC price hikes
reduced aggregate supply between 1973 and 1975,
thereby raising the price level in the economy.
Inflation stemming from decreases in aggregate
supply is called cost-push inflation, suggesting
that increases in the cost of production push up the
price level. Prices increase and real GDF decreases,
a combination identified earlier as stagflation.
Again, to generate sustained and continuous cost-
push inflation, the aggregate supply curve would
have to keep shifting left along a given aggregate
demand curve.

7-3b A Historical Look at
Inflation and the Price Level

The consumer price index is the inflation measure
you most often encounter, so it gets the most atten-
tion here. As you learned in the previous chapter, the
consumer price index, or CPI, measures the cost of a
market basket of consumer goods and services over

{a) Demand-pull inflation: inflation caused
by an increase of aggregate demand

Price
level

AS

Aggregate output

(b) Cost-push inflation: inflation caused '5
by a decrease of aggregate supply i

Price
level AS' AS

AD

Aggregate output

114 PART 2 Fundamentals of Macroeconomics



Exhibit 7

Consumer Price Index Since 1913
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SOURGE: The CPJ home page of the U.S. Bureau of Labor Statistics is at hitip://www.bls.gov/cpiorme. htm, Go there for the lalest figures.

time. Exhibit 7 shows prices in the United States
since 1913, using the consumer price index, Panel
(a) shows the price level, measured by an index num-
ber relative to the base period of 1982 to 1984. As you
can see, the price level was lower in 1940 than in
1920. Since 1940, however, it has risen steadily, espe-
cially during the 1y70s.

People are concerned less about the price level
and more about year-to-year changes in that level.
The lower panel shows the annual rate of change in
the CPl, or the annual rate of inflation or deflation.
The 1970s was not the only period of high inflation.
Inflation exceeded 1o percent from 1916 to 1919
and in 1947—periods associated with world wars.

Prior to the 1g50s, high inflation was war related
and was usually followed by deflation. Such an
inflation-deflation cycle stretches back over the last
two centuries. In fact, between the Revolutionary
War and World War 11, the price level fell in about
as many years as it rose. At the end of World War I,
the price level was about where it stood at the end
of the Civil War,

So fluctuations in the price level are nothing
new. But prior to World War I, years of inflation and
deflation balanced out over the long run. Therefore,
people had good reason to believe the dollar would
retain its purchasing power over the long term.
Since the end of World War II, however, the CPI has
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increased by an average of 3.7 percent per
year. That may not sound like much, but
it translates into a tenfold increase in the
consumer price index since 1947. Inflation
erodes confidence in the value of the dollar over
the long term.

7-3c Inflation Across
Metropolitan Areas

Inflation rates differ across regions mostly
because of differences in housing prices,
which rise or fall more in some places than
in others. But most prices, such as for auto-
mobiles, refrigerators, or jeans, do not dif-
fer that much across regions. The federal
government tracks separate CPIs for each
of 27 U.S. metropolitan areas. Based on
these CPIs, the average annual inflation rate
from 2007 to 2011 is presented in Exhibit 8.
Annual inflation averaged from a low of
1.1 percent in Atlanta to a high of 2.8 percent
in Milwaukee and Pittsburgh. Most cities
averaged between 1.5 percent and 2.5 per-
cent. Again, the metropolitan inflation rate
is heavily influenced by what's happening in
the local housing market. Housing markets
were generally weak throughout the United
States during the period observed, but they
were weaker in Atlanta than in Milwaukee
and Pittsburgh.

7-3d International
Comparisons of Inflation

Exhibit 8

Average Annual Inflation from 2007 to 2011 Differed Across U.S. Metropolitan Areas
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SOURCE: Annual averages for 2007 to 2011 based on CP) estimates from the U.S. Bureau of Labor
Statistics. For the lates? figures go to hittp:/Awww.bis. govicpi/home.htm and find “Regional Resources.”

Exhibit 9 shows annual inflation based on the GDP
price index for the past three decades in the United
States, Japan, and Europe, represented here as the
average of four major nations (France, Germany,
Italy, and the United Kingdom). All three econo-
mies show a similar trend, with declining inflation,
or disinflation, during the first half of the 1980s, ris-
ing inflation during the second half of the 1980s to
a peak in the early 1990s, and then another trend
lower. The overall trend since 1980 has been toward
lower inflation. inflation rates in Europe were simi-
lar to those in the United States. Rates in Japan were
consistently lower, even dipping into deflation from
2005 to 2012. In recent years inflation declined in
all three areas because of slack aggregate demand
from the global recession. Inflation since 1980 has
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averaged 3.5 percent in Europe, 3.2 percent in the
United States, and 0.6 percent in Japan.

The quantity and quality of data used to measure
inflation vary across countries. Governments in less-
developed countries sample fewer products and
measure prices only in the capital city. Although
thousands of items are sampled to determine the
U.S. consumer price index, as few as 30 might be
sampled in some developing countries.

7-4 Effects of Inflation

We have defined inflation, considered sources of
inflation, traced the record of inflation aver the last
century, and examined inflation both across metro-
politan areas and across countries. Now let's con-
sider some effects of inflation.



Exhibit 9

Inflation Rates in Major Economies Have Trended Lower Over the Past Three Decades
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United Kingdom. For the latest data, go to hitp:/fwww.bls.gov/lishome.him.

7-4a Anticipated Versus
Unanticipated Inflation

What is the effect of inflation on the economy?
Unanticipated inflation creates more problems than
anticipated inflation. Unanticipated inflation created
winners and losers in the economy. To the extent
that inflation is higher or lower than anticipated, it
arbitrarily creates winners and losers. For example,
suppose inflation is expected to be 3 percent next
year, and you and your employer agree to a 4 percent
increase in your nominal, or money, wage. You both
expect your real wage—that is, your wage measured
in dollars of constant purchasing power—to increase
by 1 percent. If inflation turns out to be 3 percent,
as expected, you and your
employer are both satisfied. I_
After all, that's the wage
your employer offered and
you accepted. If inflation
turns out to be 5 percent,
your real wage will fall by
1 percent, so you are a loser
and your employer a winner.
If inflation turns out to be
only 1 percent, your real wage increased by 3 per-
cent, so you are a winner and your employer a loser.
More generally, if inflation is higher than
expected, the losers are those who agreed to sell
at a price that anticipated lower inflation and the
winners are those who agreed to pay that price. If

“The arbitrary gains
and losses arising from
unanticipated inflation
are one reason inflation

is so unpopular.”

inflation is lower than expected, the situation is
reversed: The losers are those who agreed to pay
a price that anticipated higher inflation, and the
winners are those who agreed to sell at that price.
The arbitrary gains and losses arising from unantici-
pated inflation are one reason inflation is so unpopular.
Inflation just doesn't seern fair.

7-4b The Transaction Costs
of Variable Inflation

Duringlong periods of price stability, people correctly
believe they can predict future prices and can there-
fore plan accordingly. If inflation changes unexpect-
edly, however, the future is
cloudier, so planning gets
harder. Uncertainty about
inflation undermines mon-

ey's ability to link the pres-

| ent with the future. US.

1 firms dealing with the rest
of the world face an added

_I burden. They must not only
anticipate U.S. inflaton;

they must also guess how the value of the dollar
will change relative to foreign currencies. Inflation
uncertainty and the resulting exchange-rate uncer-
tainty complicate: international transactions. In
this more uncertain environment, companies
with international ties must shift attention from
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production decisions to anticipating the effects of
inflation and exchange-rate changes on the firm's
finances. Market transactions, particularly long-
term contracts, become more complicated as infla-
tion becomes more unpredictable, Some economists
believe that the high and variable U.S. inflation dur-
ing the 1970s and early 1980s cut economic growth
during those periods.

7-4c Inflation Obscures Relative
Price Changes

Even with no inflation, some prices would increase
and some would decrease, reflecting normal activ-
ity in particular markets. For example, since the
mid-1980s the U.S. price level has more than dou-
bled, yet the prices of flat-screen TVs, computers,
long-distance phone service, and many other prod-
ucts have declined sharply. Prices for education
and for hospital care increased more than fivefold.
Because the prices of various goods change by dif-
ferent amounts, relative prices change. Consider price
changes over a longer period. In the last hundred
years, consumer prices overail increased about 2000
percent, but the price of a hotel room in New York
City jurmnped 7500 percent, while the price of a three-
minute phone call from New York to Chicago dropped
99 percent. Whereas the economy’s price level
describes the exchange rate between a market bas-
ket and money, relative prices describe the exchange
rate among goods—that is, how much one good costs
compared to another.

inflation does not necessarily cause a change
in relative prices, but it can obscure that change.
During periods of volatile inflation, there is greater
uncertainty about the price of one good relative to
another—that is, about relative prices. But relative
price changes are important signals for allocating
the economy’s resources efficiently. If all prices
moved together, suppliers could link the selling
prices of their goods to the overall inflation rate.
Because prices usually do not move in unison,
however, tying a particular product's price to the
overall inflation rate may result in a price that is
too high or too low based on market conditions.
The same is true of agreements to link wages with
inflation, If the price of an
employer's product grows
more slowly than the rate
of inflation in the economy,
the employer may be hard-
pressed to increase wages by
the rate of inflation. Consider
the problem confronting oil

interest
The dollar amount paid
by borrowers to lenders

interest rate
Interest per year as
a percentage of the
amount loaned
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refiners who signed labor contracts agreeing to pay
their workers cost-of-living wage increases. In some
years, those employers had to increase wages at a
time when the price of oil was falling like a rock.

7-4d Inflation and Interest Rates

No discussion of inflation would be complete without
some mention of the interest rate. Interestis the dollar
amount paid by borrowers tolenders. Lenders mustbe
rewarded for forgoing present consumption, and bor-
rowers are willing to pay a premium to spend now.The
interest rate is the amount paid per year as a percent-
age of the amount borrowed. For example, an interest
rate of 5 percent means $5 per year on a $100 loan.
The greater the interest rate, other things con-
stant, the greater the reward for lending money. The
amount of money people are willing to lend, called
loanable funds, increases as the interest rate rises,
other things constant. The supply curve for loanable
funds therefore slopes upward, as indicated by curve
S in Exhibit 10.

These funds are demanded by households,
firms, and governments to finance homes, buildings,
machinery, college, and other major purchases. The
lower the interest rate, other things constant, the
cheaper the cost of borrowing. So the quantity of
loanable funds demanded increases as the interest
rate decreases, other things constant. That is, the
interest rate and the quantity of loanable funds
demanded are inversely related. The demand curve
therefore slopes downward, as indicated by curve D
in Exhibit 10. The downward-sloping demand curve
and the upward-sloping supply curve intersect to
yield the equilibriumn nominal rate of interest, i.

Exhibit 10
The Market for Loanable Funds

Nominal interest rate

D

Loanable funds per period




The nominal interest rate measures interest in
terms of the current dollars paid. The nominal rate
is the one that appears on the loan agreement; it is
the rate discussed in the news media and is often of
political significance. The real interest rate equals
the nominal rate minus the inflation rate:

Real interest rate = Nominal interest rate
- Inflation rate

For example, if the nominal interest
rate is 5 percent and the inflation rate is
3 percent, the real interest rate is 2 percent. With no
inflation, the nominal rate and the real rate would
be identical. But with inflation, the nominal rate
exceeds the real rate. If inflation is unexpectedly
high—higher, for example, than the nominal
interest rate—then the real interest rate
would be negative. In this case, the nominal
interest eamned for lending money would not
even cover the loss of spending power caused
by inflation. Lenders would lose purchasing
power. This is why lenders and borrowers
are concerned more with the real rate
than the nominal rate. The
real interest rate, however, is
known only after the fact—
that is, only after inflation
actually occurs.

Because the future
is uncertain, lenders and
borrowers must form expec-
tations about inflation, and
they base their willing-
ness to lend and borrow
on those expectations.
The higher the expected
inflation, the higher the
nominal rate of interest that
lenders require and that borrowers
are willing to pay. Lenders and borrowers
base their decisions on the expected real interest
rate, which equals the nominal rate minus the
expected inflation rate.

Although the discussion has implied that there
is only one market rate of interest, there are many
rates. Rates differ depending on such factors as the
duration of the loan, tax treatment of interest, and
the risk the loan will not be repaid.

7-4e Why Is Inflation So
Unpopular?
Whenever the price level increases, spending must

increase just to buy the same amount of goods and
services. If you think of inflation only in terms of

spending, you consider only the problem of pay-
ing those higher prices. But if you think of inflation
in terms of the higher money income that results,
you see that higher prices mean higher receipts for
resource suppliers, including higher nominal wages
for workers. When viewed from the income side,
inflation is not so bad.

If every higher price is received by some resource
supplier, why are people so troubled by inflation?
People view their higher incomes as well-deserved
rewards for their labor, but they see inflation as a
penalty that unjustly robs them of purchasing power.
Most people do not stop to realize that unless they
are producing more with each hour of labor, higher
wages must result in higher prices. Prices and

wages are simply two sides of the same coin. To
the extent that nominal wages on average keep
up with inflation, workers retain their
purchasing power.
Presidents Ford and Carter could
not control inflation and were
turned out of office. Inflation
slowed significantly during
President Reagan’s first term,
and he won reelection easily.
During the 1988 election, George
H. W. Bush won in part by reminding
voters what inflation was in 1980,
the last time a Democrat was presi-
dent. But he lost his bid at reelection
in part because inflation spiked to
6.opercentiniggo,thehighestinnearly -
a decade. Inflation remained under§
3.0 percent during President Clinton's 2
first term, and he was reelected
easily. In the presidential elections
of 2000, 2004, 2008, and zo12, infla-
tion remained low enough nottobe a E
campaign issue. S
As noted
earlier, unantici- nominal interest
pated inflation creates winners %Eelmemm -
and losers in the economy. The eXpressed.in dollars of
perceived unfairmess and arbi-  currant value (that is,
trariness of these gains and  not adjusted for infla-
losses are more reasons why tion) 0.2 pergentege ot
the amount loaned; the
people hate inflation. Finally, interest rate specified
although inflation affects on the loan agreement
everyone to some extent,ithits  real interest rate
hardest tpose w.hose incomes It;rt';:;s:n’:ﬁlm of
are fixed in nominal terms. FOr  constant purchasing
example, pensions are often
fixed amounts and are eroded
by inflation. And retirees who

power as a percentage
of the amount [oaned;
rely on fixed nominal interest

the nominal interest rate
minus the inflation rate
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income also see their incomes shrunk by inflation.
But the benefits paid by the largest pension program,
Social Security, are adjusted annually for changes in
the CPL Thus, Social Security recipients get a cost-of-
living adjustment, or a COLA.

=

“Unanticipated inflation
arbitrarily redistributes
income and wealth from
one group to another,
reduces the ability to
make long-term plans, and
forces people to focus more
on money and prices.” ]

To Review: anticipated inflation is less of a problem
than unanticipated inflation. Unanticipated inflation
arbitrarily redistributes income and wealth from one
group to another, reduces the ability to make long-
term plans, and forces people to focus more on money
and prices. The more unpre-
dictable inflation becomnes the
harder it is to negotiate long
-term contracts. Productivity
; suffers because people must
wage that is tied to the 0 . q
increase i the price spend more time coping with
level inflation, leaving less time for

COLA

Cost-of-living adjust-
ment; an increase in
a transfer payment or

production.

7-5 Final Word

This chapter has focused on unemployment and infla-
don. Although we have discussed them separately,
they are related in ways that will unfold in later chap-
ters. Politicians sometimes add the unemployment
rate to the inflation rate to come up with what they
refer to as the “misery index.” In 1980, for example,
an unemployment rate of 7.1 percent combined with
a CPI increase of 12.5 percent to yield a misery index
of 19.6—a number that helps explain why President
Carter was not reelected. By 1984 the misery index
dropped to 11.8, and by 1988 to 9.6; Republicans
retained the White House in both elections. In 1992,
the index climbed slightly to 10.4 percent, spelling
trouble for President George H. W. Bush. And in 1996,
the index fell back to 8.4 percent, helping President
Clinton’s reelection. During the election of 2000, the
misery index was down to 7.7, which should have
helped Al Gore, the candidate of the incumbent party.
But during the campaign, Gore distanced himself from
President Clinton and thus was not able to capitalize
on the strong economy. In the 2004 election, the mis-
ery index remained about the same as in 2000, which
helps explain why challenger John Kerry had difficulty
making much of an issue of the economy. A misery
index of 10.4 right before the 2008 election helped
defeat the incumbent party and put Barack Obama
in office. The misery index showed no improvement
in 2012, and this made President Obama's reelection
more of a challenge.

Households interviewed
monthly by the Bureau of
Labor Statistics =

60,000

U.S. unemployment

rate in August 2013 > 7 . 3 %

9 4 < Misery Index in July 2013

U.S. unemployment rate
during the worst years of
the Great Depression >

25%

< Average weekly unemploy-
ment check in 2012

$330
20.0

< Misery Index at its
highest in 1980

Misery Index at its
lowest in 1953 =

3.7
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CHAPTER

Learning Outcomes

8-1 Describe how we measure laber productivity,
and explain why is it important for a nation's
standard of living

8-2 Summarize the histery aof U.S. labor
productivity changes since World War 1], and
explain why these changes matter

8-3 Evaluate the evidence that technolcgical
change increases the unemployment rate




6C\why is the long-term growth rate
more important than short-term
fluctuations in economic activity?9?9

Why is the standard of living so much higher in some countries than in others? How
does an economy increase its living standard? Why is the long-term growth rate more
important than short-term fluctuations in economic activity? What's labor productivity,
why is it important, and why has it varied so much over time? What's been the impact of
computers and the Internet on labor productivity? Answers to these and other questions
are addressed in this chapter, which focuses on arguably the most important criteria for
judging an economy'’s performance—productivity and growth.

The single most
important determinant =
of a nation's standard of What do T"‘f@ﬂﬂﬂ thlnk?
living in the long run is .
the productvity of its
resources. Even seem-
ingly low growth in
productivity, if sustained
for years, can have a
substantial effect on the
standard of living—that is, on the average availability of goods and services per capita.
Growing productivity is therefore critical to a rising standard of living and has kept the
U.S. economy a world leader.

‘You may not realize it, but you now live in one of the most technologically inno-
vative times in human history. Each day brings faster computers, smarter phones,
higher-definition video, more sophisticated social media, more effective medicines,
more automated machines, and other breakthroughs that raise your productivity and
your standard of living.

Economic growth is a complicated process, one that even experts do not yet fully
understand. Since before Adam Smith inquired into the sources of the Wealth of Nations,
economists have puzzled over what makes some economies prosper while others
founder. Because a market

economy is not the product of Topics discussed in
conscious design, it does not p

reveal its secrets readily, nor Chapter 8 include

can it be easily manipulated
in pursuit of growth. We can't

simply push here and pull there @ The production function @ Research and development

to achieve the desired result. ST ——— 0 Industrial ool
Changing the economy is not like At s U U R

remodeling a home by knocking @ Rules of the game ® Income and happiness
out a wall to expand the kitchen.
Because we have no clear blue-
print of the economy, we cannot make changes to specifications.

5till, there is much economists do know. In this chapter, we first develop a few
simple models to examine productivity and growth. Then, we use these models
to help explain why some nations are rich and some poor. The U.S. performance
gets special attention, particularly compared with other major econormies around
the world. We close with some controversies of technology and growth.

Governments should be closely involved in the technological
development of domestic industries.

Strongly Disagree Strongly Agree

1 2 3 ] 5 6 7

@ Labor productivity @ Technological change and unemployment
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8-1 The Theory of Productivity
and Growth

Two centuries ago, 9o percent of the American work-
force was in agriculture, where the hours were long
and rewards unpredictable. Other workers had it no
better, toiling from sunrise to sunset for a wage that
bought just the bare necessities. People had little
intellectual stimulation and little contact with the
outside world. A skilled worker’s home in 1800 was
described as follows: “Sand sprinkled on the floor
did duty as a carpet. ... What a stove was he did
not know. Coal he had never seen. Matches he had
never heard of. . . . He rarely tasted fresh meat. ... If
the food of a [skilled worker] would now be thought
coarse, his clothes would be thought abominable.”

Over the last two centuries, there has been an
incredible increase in the U.S. standard of living as
measured by the amount of goods and services
available on average per person. Note that econcrmic
progress was unusual during the long sweep of
history. For exampie, people of Shakespearean
England had a living standard little better than those
of ancient Greece, who lived more than a thousand
years earlier.

An economy's standard of living grows over the
long run because of (1) increases in the amount and
quality of resources, especizlly labor and capital;
{2) better technology; and (3} improvements in
the rules of the game that facilitate production and
exchange, such as tax laws, property rights, patent
laws, the legal system, and the manners, customs,
and conventions of the market. Perhaps the easiest
way to introduce economic growth is by beginning
with something you have already read about, the
production possibilities frontier.

Exhibit 1
8-1a Growth and
the Production

During the period under consideration, usually a year,
the quantity of resources in the economy and the level
of technology are assumed to be fixed. Also assumed
fixed during the period are the rules of the game that
facilitate production and exchange. We classify all pro-
duction into two broad categories—in this case, con-
sumer goods and capital goods. Capital goods are used
to produce other goods. For example, the economy
can bake pizzas and make pizza ovens. Pizzas are con-
sumer goods, and ovens are capital goods.

When resources are employed efficiently, the
production possibilities frontier CI in each panel of
Exhibit 1 shows the possible combinations of consumer
goods and capital goods that can be produced in a given
year. Point C depicts the quantity of consumer goods
produced if all the economy's resources are employed
efficiently to produce them. Point I depicts the same
for capital goods. Points inside the frontier are ineffi-
cient combinations, and points outside the frontier are
unattainable combinations, given the resources, tech-
nology, and rules of the game. The production possi-
bilities frontier is bowed out because resources are not
perfectly adaptable to the production of both goods;
some resources are specialized.

Economic growth is shown by an outward shift of the
production possibilities frontier, as reflected in each panel
of Exhibit 1. What can cause growth? An increase in
resources, such as a growth in the labor suppiy or in
the capital stock, shifts the frontier outward from one
period to the next. Labor supply can increase either
because of population growth or because the existing
population works more. The capital stock increases
if the economy produces more capital this year than
it uses up. The more capital produced this year, on
net, the more the economy grows, as reflected by an
outward shift of the production frontier next year.

Economic Growth Shown by Shifts Qutward of the Preduction Possibilities Frontier

Possibilities
Frontier

The production possibilities fron-
tier, or PPF, first introduced in
Chapter 2, shows what the econ-
omy can produce if available
resources are used efficiently.
Let’s briefly review the assump-
tions made in developing the
frontier shown in Exhibit 1.

Consumer goods

{a) Lower growth

(b) Higher growth
Cn [

Consumer goods

1. E. L. Bogart, The Economic History
of the United States (Longmans Green
1912), pp. 157-158.

Capital goods

1 I 1]
Capital goods
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Breakthroughs in technology also shift out the
frontier by making more efficient use of resources.
Technological change often improves the quality
of capital, but it can enhance the productivity of
any resource. And technological change can free up
resources for other uses. For example, the develop-
ment of synthetic dyes in the 19th century freed up
millions of acres of agricultural land around the world
that had been growing dye crops such as madder (red)
and indigo (blue}. The development of fiber-optic
cable and cellular technology freed up the world’s
largest stock of copper in the form of existing tele-
phone wires strung on poles.

Finally, any improvement in the rules of the game
that nurtures production and exchange promotes
growth and expands the frontier. For example, the
economy can grow as a result of improved patent
laws that encourage more inventions? or legal reforms
that reduce transaction costs. Extending the length of
patent protection could lead
to more R&D, more inven- I_
tions, and more innovatons. G

Thus, the economy grows
because of a greater availability
of resources, an improvement in
the quality of resources, techno-
logical change that makes better
use of resources, or improve-
ments in the rules of the game
that enhance production.

The amount of capital
produced this year shapes the
PPF next year. For example,
in panel (a) of Exhibit 1, the
economy has chosen point
A from possible points along CIL The capital produced
this year shifts the PPF out to C'I’ next year. But if more
capital goods are produced this year, as reflected by
point B in panel (b), the PPF shifts farther out next year,
to C'T". An economy that produces more capital this year
is said to invest more in capital. As you can see, to invest
more, people must give up some consumer goods this
year. Thus, the opportunity cost of producing more
capital goods this year is producing fewer consumer
goods. More generally we can say that people
must save more now—that is, forgo some current
consumption—to invest in capital. Investment cannot
occur without saving. Economies that save more can
invest more, as we'll see later. But let's get back to
production.

L3 5

2. For evidence of how the greater protection of inteflectual property
stimulates technological change, see Sunil Kanwar and Robert Evenson,
“Does Intellectua! Property Protection Spur Technological Change?”
Oxiford Economic Papers, 55 {April 2003): 235-264.

‘An economy grows because
of a greater availability of
resources, an improvement
in the quality of resources,
technological change
that makes better use of
resources, or improvements

in the rules of the game
that enhance pl‘OdUCtiOl’l." _.I rocky and barren, people

8-1b What is Productivity?

Production is a process that transforms resources into
goods and services. Resources coupled with technol-
ogy produce output. Productivity measures how
efficiently resources are turned into goods and ser-
vices. In simplest terms, the greater the productiv-
ity, the more can be produced from a given amount
of resources, and the farther out the production
possibilities frontier. Economies that use resources
more efficiently create a higher standard of living,
meaning that more goods and services are pro-
duced per capita.

Productivity is defined as the ratio of total output
to a specific measure of input. Productivity usually
reflects an average, expressing total output divided by
the amount of a particular kind of resource employed
to produce that output. For example, labor productivity
is the output per unit of labor and measures total
output divided by the hours
of labor employed to produce
that output.

We can tatk about the
productivity of any resource,
such as labor, capital, or
natural resources. When
agriculture accounted for
most output in the economy,
land productivity, such as
bushels of grain per acre, was
a key measure of economic
welfare. Where soil was

were poorer than where soil

was fertile and fruitful. Even
today, soil productivity determines the standard of
living in some economies. Industrialization and trade,
however, have liberated many from dependence on
soil fertlity Today, some of
the world’s most productive
economies have little land
or have land of poor fertlity.
For example, Japan has only
2 percent as much land per
capita as Russia, but Japan's
GDP per capita is double that

producticn

A process that trans-
forms resources into
goods and services
productivity

The ratio of a spe-

cific measure of output,
such as real GDP, to

a specific measure of

of Russia's. input, such as labor; in
this case productivity
s real GDP per
8-1c Labor lr:::e:rs:;?abor
Productivity labor productivity

Cutput per unit of labor;

Labor is the resource most Measured asraal GDP

divided by the hours
commonly used to mea- fjapor employed to
sure productivity. Why labor?  produce that output

First, labor accounts for most
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production cost—about 70 percent on average. Second,
labor is more easily measured than other inputs,
whether we speak of hours per week or full-time work-
ers per year. Statistics about employment and hours
worked are more readily available and more reliable
than those about other resources.

But the resource most responsible for increasing
labor productivity is capital. As introduced in
Chapter 1, the two broad categories are human capital
and physical capital. Human capital is the accumulated
knowledge, skill, and experience of the labor force. As
workers acquire more human capital, their produc-
tivity and their incomes grow. That's why surgeons
earn more than butchers and accountants earn more
than file clerks. You are reading this book right now to
enhance your human capital. Physical capital includes
the machines, buildings, roads, airports, communi-
cation networks, and other human creations used
to produce goods and services. Think about digging
a ditch with bare hands versus using a shovel. Now
switch the shovel for a backhoe. More physical capital
obviously makes diggers more productive. Or consider
picking oranges with bare hands versus using a
picking machine that combs the trees with steel bris-
ties. In less than 15 minutes that machine can pick
18 tons of oranges from 100 trees, catch the fruit, and
drop it into storage carts. Without the machine, that
job would take four workers all day.? The operator
of the picking machine is at
least 128 times more produc-
tive than someone picking
oranges by hand.

er-worker pro-

uction function
The relationship be-
tween the amount of
capital per worker in
the economy and aver-
age output per worker

3. Eduardo Porter, *in Florida Groves,
Cheap Labor Means Machines,” New

York Times, 22 March 2004.
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In poorer countries labor is cheap and capital
dear, so producers substitute labor for capital. For
example, in India a beverage truck makes its rounds
festooned with workers so as to minimize the time
the truck, the valuable resource, spends at each stop.
In the United States, where labor is more costly
(compared with capital), the truck makes its rounds
with just the driver. As another example, in Haiti, the
poorest country in the Western Hemisphere, a ferry
service could not afford to rebuild a dock, so it hired
workers to carry passengers through the water to
and from the ferry on their shoulders.4

As an economy accumulates more capital per
worker, labor productivity increases and the standard
of living grows. The most productive combination of
all is human capital combined with physical capital.
For example, one certified public accountant with
a computer and specialized software can sort out a
company's finances more quickly and more accu-
rately than could a thousand high-school-educated
file clerks using just pencils and paper.

8-1d Per-Worker Production
Function

We can express therelationship between the amount
of capital per worker and the output per worker
as an economy’s per-worker production function,
Exhibit 2 shows the amount of capital per worker,
measured along the horizontal axis, and average
output per worker, or labor productivity, measured
along the vertical axis, other things constant—
including the amount of labor, the level of tech-
nology, and rules of the game. Any point on the

Exhibit 2

Per-Worker Production Function

Qutput per worker

I
I
I
I
I
I
{
k

Capital per worker

4, This example was noted by Tyler Cowen in “The Ricardo Effect in
Haiti,” 23 February 2004, http://www.marginalrevolution.com




production function, PF, shows the average output
per worker on the vertical axis for each level of cap-
ital per worker on the horizontal axis. For example,
with k units of capital per worker, the average out-
put per worker in the economy is y. The curve slopes
upward from left to right because an increase in
capital per worker helps each worker produce more
output. For example, bigger trucks make truck driv-
ers more productive.

An increase in the amount of capital per worker
is called capital deepening and is one source of
rising productivity, Capital deepening contributes to
labor productivity and economic growth. As the quantity
of capital per worker increases, output per worker
increases but at a diminishing rate, as reflected by
the shape of the per-worker production functon.
The diminishing slope of this curve reflects the law
of diminishing marginal returns from capital, which
says that beyond some level of capital per worker,
increases in capital add less and less to output per
worker. For example, increasing the size of trucks
beyond some point has diminishing returns as trucks
become too large to negotiate some public roads.
Thus, given the amount of labor, the level of tech-
nology, and the rules of the game, additional gains
from more capital per worker eventually diminish
and could tum negative,

8-1e Technological Change

Held constant along a per-worker production func-
tion is the level of technology in the economy.
Technological change usually improves the qual-
ity of capital and represents another source of
increased productivity. For example, a tractor is
more productive than a horse-drawn plow, a word
processor more productive than a typewriter, and
an Excel spreadsheet more productive than pencil
and paper. Better technology is reflected in Exhibit 3
by an upward rotation in the per-worker production

Exhibit 3

Impact of a Technological Breakthrough on the Per-Worker
Production Function

Capital per worker
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function from PF to PF'. As a result of a technologi-
cal breakthrough, more is produced at each level of
capital per worker. For example, if there are k units
of capital per worker, a major breakthrough in tech-
nology increases the output per worker in the econ-
omy fromytoy'.

Simon Kuznets, who won a Nobel Prize in part for
his analysis of economic growth, claimed that tech-
nological change and the ability to apply such break-
throughs to all aspects of production are the driving
forces behind economic growth in market econo-
mies. Kuznets argued that changes in the quantities
of labor and capital account for only one-tenth of
the increase in economic growth. Nine-tenths came
from improvements in the quality of these inputs.
As technological breakthroughs become embodied in
new capital, resources are combined more efficiently,
increasing total output. From the wheel to the assembly-
line robot, capital embodies the fruits of discovery and
drives economic growth,

Thus, two kinds of changes in capital improve
worker productivity: (1) an increase in the quantity
of capital per worker, as reflected by a movement
along the per-worker production function, and
(2) an improvement in the quality of capital per
worker, as reflected by technological change that
rotates the curve upward. More capital per worker
and better capital per worker
result in more output per
worker, which, over time,
translates into more output
per capita, meaning a higher
standard of living,

capital deepening
An increase in the
amount of capital per
worker; one source of
rising labor productivity
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8-1f Rules of r
the Game

Perhaps the most elusive
ingredients  for  produc-
tivity and growth are the
rules of the game, the formal
and informal insdtutions that
promote economic activity:
the laws, customs, manners,
conventions, and other inst-
tutional elements that encour-
age people to undertake productive activity. A stable
political environment and a system of well-defined
property rights are important. It's been said that capital
goes where it's welcome and remains where it is well
treated. Less is invested in human and physical capital
if people believe the fruits of their investment could be
seized by the government, stolen by thieves, destroyed
by civil unrest, or blown up by terrorists. For example,
countries whose colonizers established strong prop-
erty rights hundreds of years ago have, on average,
much higher incomes today than countries whose
colonizers did not5 And recent research finds that
economies grow faster if people are more trusting and
more trustworthy. After all, one sign of an advanced
economy is a willingness to participate in impersonal
market exchange. More generally, scme countries are
more inviting to talented people than other countries.
For example, one recent study found that 38 percent
of scientists working in the United States came from
abroad (China and India are the two biggest sources of
scientists). On the other hand, only 5 percent of the sci-
entists in Japan came from abroad.?

Improvements in the rules of the game could result
in more output for each level of capital per worker, thus
reflected by a rotation up in the per-worker produc-
tion function as shown in Exhibit 3. On the other hand,
a deterioration in the rules of the game wouid rotate
down the per-worker production function. As an exam-
ple, “Capital flight out of Russia has been high, blamed
in part on a lack of confidence in the country's respect

5. Daron Acemoglu, Simon Johnson, and
James A. Robinson, “The Colonial Origins
of Comparative Development,” American

rules of the game Economic Review, 91(December 2001):

The laws, customs, 1369-1401.

manners, conventions, 6. Yann Algan and Piemre Cahuc, “Inherited
and other institutional Trust and Growth,” American Economic
plamantsihat daje Review, 100 {December 2010)

mine transaction costs 2060-2092

and thareby affect :

7. Chiara Franzoni, Gluseppe Scellato, and
Paula Stephan, “Foreign Bom Scientists:
Moility Pattems in Sixeen Countries,”
NBER Waorking Paper 18067 (May 2012)

people's incentive to
undertake production
and exchange
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“More capital per worker
and better capital per
worker result in more output
per worker, which, over
time, translates into more
output per capita, meaning
a higher standard of living.” N British philosopher Edmund

for property rights and on per-
sistent, rampant corruption.”

We tend to think that
laws are the backbone
of market exchange, but
we should not underest-
mate the role of manners,
customs, and conventions.
According to the 18th century

Burke, "Manners are of more

importance than law. . . . The
law touches us but here and there and now and then.
Manners are what vex or soothe, corrupt or purify, exalt
or debase, barbarize or refine us, by a constant, steady,
uniform and insensible operation like that of the air we
breathe in."? The Russian proverb, “Custom is stronger
than law,” makes a similar point.

Simply put, a more stable political climate couid
benefit productivity just like a technological improve-
ment could. Conversely, events that foster instability
can harm an economy’s productivity and rotate the
per-worker production functdon downward. The
terrorist attacks on the World Trade Center and
Pentagon were such a destabilizing event. According
to Albert Abadie, a Harvard economist, the attack
affected “the spinal cord of any favorable business
environment"—the ability of business and workers“to
meet and communicate effectively without incurring
risks."® The 9/11 attacks increased the vacancy rates
of tall buildings even in cities other than New York,
such as Chicago's Sears Tower, making that capital
less productive.’* As other examples, a greater threat
to airport security adds to the time and cost of flying.
Shops in countries plagued by suicide bombers must
hire security guards to deter such horror, and this
increases the cost of doing business. And the mort-
gage meltdown of 2007-2009 reduced the trust that
one bank had in another, thereby freezing up credit
markets and increasing the cost of borrowing.

Now that you have some idea about the theory of
productivity and growth, let's look at them in prac-
tice, beginning with the vast difference in perfor-
mance among economies around the world. Then we
will turn to the United States.

8. Megan Davies and Melissa Akins, “Russian Risks Bear Down on
Oligarch Fridman,” Reuters, 6 June 2012.

9. Edmund Burke, Leters fo Parfiament, 2nd ed. {London, 17986), p. 105,
10. As guoted in Greg 'p and John McKinnon, “Economy Likely Won't
See Gain From War Against Terrorism,” Waff Street Journal,

25 September 2001.

11. Alberto Abadie and Softa Dermisi, “is Terrorism Eroding Agglomera-
lion Economies in Central Business Districts? Lessons From the Office
Real Estate Market in Downtown Chicago,” Joumal of Urban Economics,
64 (September 2008): 451-463.



8-2 Productivity and  Exhibit4

Growth in Practice

Percent of Population Ages 25 to 64 with at Least a Post—High Schoo! Degree: 1998 and 2009

Differences in the standard of living
among countries are vast. To give you

some idea, per capita output in the Canada
United States, a world leader among
major economies, is at least 150 dmes Japan
that of the world’s poorest countries.
Poor countries are poor because they U.S

experience low labor productivity. We
can sort the world's economies into

two broad groups. Industrial market U.K
countries, or developed countries, make

up about 16 percent of the world’s
population. They consist of the eco-

France

nomically advanced capitalist coun-
tries of Western Europe, North America,
Australia, New Zealand, and Japan, plus

Germany

the newly industrialized Asian coun-
tries of Taiwan, South Korea, Hong Kong, I

ey

and Singapore. Industrial market coun- 0

- e — L T
10 20 30 40 50

tries were usually the first to experience
long-term economic growth during the
19th century, and today have the world's
highest standard of living based on abundant human
and physical capital. Industrial market countries pro-
duce more than half the world's output. The rest of the
world, the remaining 84 percent of the world's popu-
lation, consists of developing countries, which have a
lower standard of living because they have less human
and physical capital. Many workers in develop-
ing countzies are farmers, Because farm-
ing methods there are often primitive,
1abor productivity is low and most pec-
ple barely subsist, much like Americans
two centuries ago.

8-2a Education
and Economiic
Development

., Another important source of pro-

g ductivity is human capital—the

= skill, experience, and education

E of workers. If knowledge is lack-

2 ing, other resources may not

§ be used efficiently. Education

= makes workers aware of the lat-
est production techniques and

% more receptive to new approaches

2 and methods. Exhibit 4 shows the per-

E centage of the population ages 25 to 64

& who have at least a degree beyond high

SOURCE: Based on figures in DECD, Education at a Glance: 2071, at hitp/www.oecd orp.

school. Figures are presented for the United States and
six other industrial market economies, together called
the Group of Seven, or G-7 (sometimes Russia is added to
form the G-8, but Russia is not yet an industrial market
economy and has a per capita income less than half
that of any G-7 country). In 1998, 35 percent of the U.S.
adult population had at least a degree beyond high
school, ranking second behind Canada. The U.S.
percentage grew to 41 by zcog, though America
slipped to third behind Canada and Japan.
Not shown in Exhibit 4 are developing
countries, which have far lower education
levels. For example,
only 16 percent of
those in Mexico
between the ages
of 25 and 64 have
a degree beyond

industrial market
countries

The economically
advanced capltalist
countries of Western
Europe, North America,

high school. And  giraiia, New Zealand,
whiletheliteracy  and Japan, plus the
e Aslan economies of
Percent in INAUS-  y4ian, South Korea,
trial marketecon-  Hong Kong, and
omies, more than  Singapore
half the adults develg_?ing
. ' countries
in the world's Countries with a lower
poorest COUN-  fiving standard because

of less human and physi-
cal capital per worker

tries can't read
or write.
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Exhibit 5

Long-Term Trend in U.S. Labor Productivity Growth; Annual Average by Decade
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SOUACES: Angus Maddison, Phases of Capilalist Development (Oxford University Press, 1982); and U.S. Bureau of Lebor Statistics. For the latest data, go to hitp/Awww.bls.govpc/.

8-2b U.S. Labor Productivity

What has been the record of labor productivity in the
United States? Exhibit 5 offers a long-run perspective,
showinggrowthinrealoutputperworkhourforthelast
142 years. Annual productivity growth is aver-
aged by decade (except for the most recent period,
which averages 2000 to 2012). The huge dip during
the Great Depression and the strong rebound dur-
ing World War II are unmistakable. Growth slowed
during the 1970s and z980s but has recovered some-
what since 19g0. Labor productivity has grown
an average of 2.1 percent per year since 1870. This
may not impress you, but because of the power
of compounding, output per hour has jumped
1,800 percent during the period. To put this in per-
spective, if a roofer in 1870 could shingle one roof in
a day, today's roofer could shingle 19 roofs in a day.
Over long periods, small differences in productivity can
make huge differences in the economy’s ability to produce
and therefore in the standard of living. For example, if
productivity grew only 1.0 percent per year instead of
2.1 percent, output per work hour since 1870 would
have increased by only 311 percent, not 1,800 percent.
On the other hand, if productivity grew 2.4 percent per
year (the average since 1995), output per work hour
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If a roofer in the 1870s could shingle one roof in
a day, today's roofer could shingle 19 in a day.

since 1870 would have jumped about 2,900 percent!
The wheels of progress seem to grind slowly but they
grind very fine, and the cumulative effect is powerful.

So far, we have averaged productivity growth for all
workers. Productivity has grown more in some indus-
tries than in others. In ocean shipping, for example,



cargo carried per worker houris about 100 times greater
now than in 1900, for an average annual growth of
4.2 percent. On the other hand, those making wooden
office furniture are only about three times more
productive today than in 1900, for an average annual
growth in productivity of only 1.0 percent. Consider
productivity gains in TV journalism. Not long ago, a
TV reporter covering a story would need a camera
operator, a sound technician, and a broadcast editor.
Now, because of technological advances in the size,
quality, and ease of use of equipment, TV reporters set
up their own cameras on the scene, shoot their own
footage, and do their own editing. One person can do
what used to take four to accomplish. And because
of technological advances in car manufacturing, some
automakers can now produce twice as many vehicles
per worker as they did a decade ago.'*

8-2c Slowdown and Rebound
in Productivity Growth

You can see in Exhibit 5 that productivity growth slowed
to 1.8 percent per year during the 1970s and 1980s, and
has recovered a bit to 2.2 percent since 1990. By breaking
the data down into intervals other than decades, we can
get a better feel for years since World War II. Exhibit 6
offers average annual growth for five periods. Labor pro-
ductivity growth averaged 2.8 percent per year between
1948 and 1973; these could be called the golden years of

productivity growth. But, between 1973 and 1982, pro-
ductivity growth slowed to only about a third of that,
averaging just 1.0 percent. Why the slowdown? First, oil
prices jumnped from 1973 to 1974 and again from 1979
to 1980 as a result of OPEC actions, boosting inflation
and contributing to stagflation and three recessions.
Second, federal legislation in the early 1970s necessary
to protect the environment and improve workplace
safety slowed the growth of labor productivity.

Fortunately, productivity rebounded off the
1973-1982 low, averaging 1.8 percent from 1982 to
1995 and 3.0 percent from 1995 to 2005. Why the
rebound? The information revolution powered by
the computer chip and the Internet started paying
off. One study of industrial economies found that
the greater the penetration of broadband Internet
service, the higher the economic growth per capita.’3

The U.S. dominance in computer technology
carries over to U.S. multinational firms, which expe-
rienced higher productivity growth after 1995 than
did multinationals from cther countries.

Unfortunately, between 2005 and 2012, U.S. labor
productivity growth averaged only 1.6 percent, little
more than half the average for 1995 to 2005. The
reasons for this slowdown are not yet obvious, though
the uncertainty created by the Great Recession no
doubt has played a role.

Higher labor productivity growth can make up for
output lost from most recessions. For example, if over
the next 10 years US.
labor productivity grows
an average of 3.0 percent
per year (the average from

Exhibit 6
U.S. Labor Productivity Growth Slowed During 1973 to 1982, Rebounded to 2005, Then Slowed Again
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1995 to 2005) instead of
1.6 percent (the average
from 2005 to 2012), that
higher growth would add
about $2.3 trillion to GDP
in the 1oth year—more
i than enough to make up
i for the output lost during
the worst recession since
the Great Depression. This
cumulative power of produc-
tivity growth is why econa-
mists pay so much attention
to long-term growth.

13. Nina Czemich et al., “Broad-

2005_2012 band Infrastructure and Economic

SOURCE: Averapes based on annual estimales from the U.S. Bureau of Labor Statistics.
For the latest data go to hitp:/Awww.hls. govApc/hore.htm.

wig

12. “The Third Industrial Revolution,” The Economist, 21 Aprit 2012

Growth,” Economic Journal, 121
{May 2011): 505-532

14, Nicholas Bloom, Raffaela Sadun, and John Van Reenan, “Americans
Do IT Better: U.S. Multinationals and the Productivity Miracle,” American
Economic Review, 102 (March 2012): 167-201.
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Exhibit 7
U.S. Real GDP Per Capita has Neariy Tripled Since 1962
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SOURCES: Survay of Current Business, 93 (August 2013} 0-61. For the latest data, go to hitp/www.bea.gov/scb/index htm. Select the most recent month, go to the “National

Data” section toward the end of the page, and then select “Charis.”

8-2d Output Per Capita

As noted earlier, the best measure of an economy’s
standard of living is output per capita. Output per cap-
ita, or GDP divided by the population, indicates how
much an economy produces on average per resident.
Exhibit 7 presents real GDP per capita for the United
States since 1962. Notice the general upward trend,
interrupted by seven recessions, indicated by the
pink bars. Real GDP per capita nearly tripled, for an
average annual growth rate of 2.0 percent.

8-2e International Comparisons

How does U.5. output per capita compare with that
of other industrial countries? Exhibit 8 compares
GDP per capita in 2012 for the United States and the
six other leading industrial nations. Local currencies
have been converted to U.S. dollars of 2012 purchas-
ing power. With nominal GDP per capita of $50,700 in
2012, the United States stood alone at the top, with
a per capita GDP 17 percent above second-ranked
Canada and at least 27 percent above the rest. Thus,
the United States produced more per capita than any
other major economy. GDP per capita for the world was
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about $12,700 in 2012. Hence, U.S, per capita income
in 2012 was about four times the world average.

Exhibit 8 looks at the level of output per capita. What
about the growth in output per capita? Exhibit g shows
growth in real GDP per capita from 1950 to 2010. With
an average growth of 1.4 percent per year, the United
States ranked second among the seven major econo-
mies. The United Kingdom ranked first, thanks in part
to Prime Minister Margaret Thatcher, who converted
some crusty government enterprises into dynamic for-
profit firms. Industries she privatized during the 19805
include coal, iron and steel, gas, electricity, railways,
trucking, airlines, telecommunications, and the water
supply. She also cut income tax rates,

To Review: U.S. labor productivity growth has aver-
aged 2.1 percent per year since 187o0. Productivity
growth slowed between 1973 and 1982, because of
spikes in energy prices and implementation of nec-
essary but costly new environmental and workplace
regulations. After 1982 labor productivity growth
picked up, especially between 1995 and 2005, due
primarily to breakthroughs in information technol-
ogy. The Great Recession probably contributed to the
slowdown in labor productivity growth from 2c0s to
2012, when the rate averaged little more than half that



Exhibit 8
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Exhibit g

U.S, Real GDP Per Capita Oulgrew Most Other Major Economies Between 1830 and 2010
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of the decade from 1995 to
2005. Among the seven major
economies, the United States
experienced the second fast-
est growth in real GDP per
capita income between 1990
and 2010, and in 2012 had
the highest GDP per capita
among major economies.

8-3 Other Issues
of Technology
and Growth

In this section we consider
some other issues of technol-
ogy and growth, beginning
with the question whether
technological change creates
unemployment.
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8-3a Does Technological Change
Lead to Unemployment?

Because technological change usually reduces the
labor needed to produce a given amount of output,
some observers fear tech- I—

nological change increases
unemployment. True, tech-
nological change can create
dislocations as displaced
workers try to find jobs else-
where. But technological
change can also create new
products and job opportunities and make existing
products more affordable. For example, the assembly
line cut the cost of automabiles, making them more
affordable for the average household. This increased
the quantity of automobiles demanded, boosting
production and employment. Even in industries
where machines displace some workers, those who
keep their jobs become more productive, so they earn
more. And because human wants are unlimited, displaced
workers usually find jobs producing other goods and ser-
vices demanded in a growing economy.

Although job data from the 19th century are
sketchy, there is no evidence that the unemployment
rate is any higher today than it was in 1870. Since then,
worker productivity has increased about 1,800 percent,
and the length of the average workweek has been cut
nearly in half. Although technolegical change may
displace some workers in the short run, long-run bene-
fits include higher real incomes and more leisure—in

short, a higher standard of
living.

basic research If technological change
WD TR I A causes unemployment,
edge without regard to th th =t d

how that knowledge SRR SR SPI LRI g PIOCLC:
will be used tivity growth from 1995 to

2005 should have increased
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“Most displaced workers
find other jobs, often in
new industries created by
technological change.”

unemployment compared to the slow-growth years
from 1973 to 198z. But the unemployment rate, the
share of the workforce locking for jobs, averaged
7.0 percent during 1973 to 1982, compared to only
5.1 percent from 1995 to 2005, What's more, the unem-
ployment rate increased during the slowdown in labor
productivity growth after 2005. And if technological
change causes unemployment, then unemployment
rates should be lower in economies where the latest
technology has not yet been adopted, such as in devel-
oping couniries. But unemployment is far worse there,
and those fortunate enough to find work eam little
because they are not very productive.

Again, there is no question that technological
change sometimes creates job dislocations and
hardships in the short run, as workers scramble to
adjust to a changing world. Because of technological
progress, labor is becoming less important in some
types of production. For example, the $499 charged
for the first-generation iPad included only about $33
of manufacturing laber. And the final assembly in
China accounted for just $8
of that $33.’5s Some workers
with specialized skills made
obsolete by technology may
be unable to find jobs that
pay as well as the ones they
lost. These dislocations
are one price of progress.
Over time, however, most
displaced workers find other jobs, often in new indus-
tries created by technological change. In a typical
month of expansion, the U.S, economy sheds about
3.8 million jobs but creates about 4 million new ones.

8-3b Research and Development

As noted several times already, a prime contribu-
tor to labor productivity growth has been an
improvement in the quality of human and physi-
cal capital. Human capital has benefited from bet-
ter education, better health care, and more job
training, Better technology embodied in physi-
cal capital has also helped labor productivity. For
example, because of extensive investments in cel-
lular transmission, new satellites, and fiber-optic
technology, labor productivity in the telecommu-
nications industry has increased by an average of
5.5 percent per year during the past three decades.
Improvements in technology arise from scientific
discovery, which is the fruit of research. We can distin-
guish between basic research and applied research.
Basic research, the search for knowledge without

15. “The Third Industrial Revolution,” The Economist, 21 April 2012.



Exhibit 10

R&D Spending as a Percentage of GDP for Major Economies During the 1980s, 1980s, and 2008
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regard to how that knowl- I_
edge will be used, is a first

step toward technological
advancernent. In terms of
economic growth, however,
scientific  discoveries are
meaningless until they are
implemented, which requires
applied research. Applied research sesks to answer
particular questions or to apply scientific discoveries to
the development of specific products. Because techno-
logical breakthroughs may or may not have commer-
cial possibiliies, the payoff is less immediate with
basic research than with applied research. Yet basic

“Basic research yields a
higher return to society
as a whole than does
applied research.”

research yields a higher return

-

investment in R&D improves
productvity through tech-
nolegical discovery, One way
to track R&D spending is to
measure it relative to gross
domestic product, or GDP.

to society as a whole than does
applied research,
Because
change is the fruit of research
and development

technological

(R&D),

applied research
Research that seeks
answers to particular
quastions or to apply
scientific discoveries
to develop specific
products
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Exhibit 1o shows R&D spending as a share of GDP
for the United States and the six other major econo-
mies. Overall R&D spending in the United States has
remained constant, averaging 2.7 percent of GDP in the
1980s, in the 19908, and in 2008. During the 1990s and
in 2008, the United States ranked second among the
major economies, behind Japan.

Bar segments in the chart distinguish between
R&D by businesses (shown as green segments)
and R&D by governments and nonprofit institu-
tions (shown as orange segments). Business R&D is
more likely to target applied research and innova-
tions. R&D spending by governments and nonprofits,
such as universities, may generate basic knowledge
that has applications in the long run (for example,
the Internet sprang from R&D spending on naticnal
defense). R&D by U.S. businesses averaged about
1.9 percent of GDP in all three periods. Again, only
Japan had higher business R&D than the United States
in the rg9gos and in 2008. In short, the United States
devotes more resources to R&D than most other
advanced economies, and this helps America maintain
a higher standard of living. Incidentally, manufacturers
undertake more R&D than other types of producers.
Manufacturing accounts for only 11 percent of U.S. GDP
but is responsible for 68 percent of R&D spending.®

8-3c Industrial Policy

Policy makers have debated whether the government
should become more involved in shaping an economy’s
technological future. One concem is that technologies
of the future will require huge sums to develop, sums
that an individual firn cannot easily raise and put at
risk. Another concern is that the benefits of some tech-
nological breakthroughs spill over to other firms and
other industries, but the firm that develops the break-
through may not be in a position to reap benefits from
these spillover effects, so individual firms may under-
invest in such research. One possible solution is more
government involvement in economic planning.
Industrial policy is the idea that government,
using taxes, subsidies, regulations, and coordina-
tion of the private sector, could help nurture the
industries and technologies
of the future to give domestic
industries an advantage over
foreign competitors. The idea
is to secure a leading role
for domestic industry in the
world economy. One example

industrial policy
The view that govern-
ment—using taxes,
subsidies, and regula-
tions—should nurture
the industries and tech-
nologies of the future,
thereby giving these
domestic industries an
advantage over foreign
competition

16. “Manufacturing and Innovation:
Back to Making Stuff,” The Economist,
21 April 2012,
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of European industrial policy is Airbus Industrie, a
four-nation aircraft consortium. With an estimated
$20 billion in government aid, the aircraft maker
has become Boeing's main rival. When Airbus seeks
aircraft orders around the world, it can draw on
government backing to promise favorable terms,
such as landing rights at key European airports and
an easing of regulatory constraints. U.S. producers get
less government backing.

For decades, U.S. industrial policy was aimed at
creating the world's most advanced military produc-
tion capacity. With the demise of the Soviet Union,
however, defense technologies became less important,
but wars in Iraq and Afghanistan shifted some atten-
tion back to military applications. Some argue that
U.S. industrial policy should shift from a military to a
civilian focus. Many state governments are also trying
to identify what industries to support. Economists
have long recognized that firms in some industries
gain a performance advantage by clustering—that is,
by locating in a region already thick with firms in the
same industry or in related industries. For example,
new entrants to an industry can hire experienced
workers from established firms.”7 New entrants can
also buy other specialized factors of production from
local suppliers.” And new entrants can benefit from
local knowledge about industry trends, such as which
production methods work best.'3

Clusters such as Hollywood studios, Wall Street
brokers, Broadway theaters, Las Vegas casinos, Boston
colleges, Orlando theme parks, and Silicon Valley soft-
ware makers facilitate communication and promote

17. Androy Stoyoriov and Nikolay Zubanov, “Productivity Spillovers
Across Firms Though Worker Mobiiity,” American Economic Journaf
Applied Economics, 4 (April 2012): 168-198.

18. Ejaz Ghani, William Kerr, and Stephen 0'Connell, “Spacial
Determinants of Entrepreneurship in india,” NBER Working

Paper 17514 (October 2011).

19. Glenn Ellison, Edward Glaeser, and Willizm Kerr, “What Causes
Agglomeration? Evidence From Coagglomeration Pattems,” American
Economic Review, 100 (June 2010) 1195-1213.



healthy competition among cluster members. The flow
of information and cooperation between firms, as well
as the competition among firms in close proximity,
stimulates regional innovation and propels growth.
Thus, by locating in a region already settled with
similar firms, a firm can also tap into established local
markets for specialized labor and for other inputs.

But skeptics wonder whether the government
should be trusted to identify emerging technologies
and to pick the industry clusters that will lead the
way. Critics of industrial policy believe that markets
allocate scarce resources better than governments do.
For example, European governments’ costly attempt
to develop the supersonic transport Concorde never
became cost efficient. Airbus has also run into financial
difficulties, and sponsoring govemments have tried
to distance themselves from the company. As a U.S.
exampie, in the early 1980s, the U.S. govemment spent
$1 billion to help military contractors develop a high-
speed computer circuit. But Intel, a company getting no
federal aid, was the first to develop the circuit. The 2009
federal stimulus program included funds to promote
green energy, such as a $527 million loan to Solyndra, a
California maker of solar panels. In 2011, that company
went bankrupt, leaving taxpayers on the hook for the
loan. Some other green energy companies getting
federal aid also went bankrupt. The federal govern-
ment'’s promotion of green energy sources such as solar
panels and biofuels is an example of industrial policy.

There is also concern that an industrial policy
could evolve into a government giveaway program.
Rather than going to the most promising technolo-
gies, the money and the competitive advantages
would go to the politically connected. Critics also
wonder how wise it is to sponsor corporate research
when beneficiaries may share their expertise with
foreign companies or even build factories abroad.
Most economists would prefer to let Microsoft,
General Electric, Google, Facebook, or some start-up
bet its own money on the important technologies of

the future. Note that the advantages of clustering
create an economic impetus for firms in certain
industries to group together. Most clusters form on
their own, without government direction or support.

8-4 Final Word

Productivity and growth depend on the supply and
quality of resources, the level of technology, and
the rules of the game that nurture production and
exchange. These elements tend to be correlated with
one another. An economy with an unskilled and poorly
educated workforce usually is deficient in physical
capital, in technology, and in the institutional support
that promotes production and exchange. Similarly, an
economy with a high-quality workforce likely excels
in the other sources of productivity and growth.

We should distinguish between an economy's
standard of living, as measured by output per capita,
and improvements in that standard of living, as
measured by the growth in output per capita. Growth
in output per capita can occur when labor produc-
tivity increases or when the number of workers in the
economy grows faster than the population. In the long
run, productivity growth and the growth in workers rela-
tive to the growth in population will determine whether or
not the United States continues to enjoy one of the world’s
highest standards of living.

One closing thought: Recent research suggests that
a reduction in racial and gender discrimination in the
United States since 1960 has made labor markets more
efficient, as African Americans and women entered
professions where they could be more productive.
Researchers argue that these more open labor markets,
by allocating labor more efficiently, have accounted for
15-20 percent of U.S. econormic growth since 1960.2°
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20. Chang-Tai Hsieh et al., “The Allocation of Talent and U.S. Economic
Growth,” NBER Warking Paper No. 18696 (January 2013).
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Learning Outcomes

9-1 Explain what a consumption function
illustrates and interpret its slope

9-2 Describe what can shift the consumption
function up or down

9.3 Explain why investment varies more than
consumpticn from year to year

9-4 Describe how the aggregate expenditure line
determines the guantity of aggregate output
demanded

9.5 Determine the simple spending multipher
and explain its relevance

9-6 Summarize the relationship between
the aggregate expenditure line and the
aggregate demand curve
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