Module 40: Factor Markets
Modute 41: Marginal Productivity Theory
Module 42: The Market for Labor

Yes, it does: in
the modern economy, emplovers are willing to pay a pre-
mium for workers with more education. And the size of
that premium has increased a lot over the last few decades.
Back in 1973 workers with advanced degrees, such as law
degrees or MBAs, earped only 76¢c more than those who
had only graduated from high school. By 2011, the pre-
mium for an advanced degree had risen to over 225%.

Who decided that the viages of workers with advanced
degrees would rise so much compared with those of high
school grads? The answer, of course, is that nobody de-
cided it. Wage rates are prices, the prices of different kinds
of labor; and they are decided, like other prices, by supply
and demand.

Siill, there is a qualitative difference between the vage
rate of high school grads and the price ol used textbooks:
the wage rate isn't the price of a good, it's the price of a
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fzctor of production. And although markets for factors of
production are in many ways similar to those for goods,
there are also some important dilferences.

In this section, we examine factor markets, the markets
in which the factors of production such as labor, land, and
capital are traded. Factor markets, like markets lor goods
and services, plav a crucial role in the economy: they al-
locate produclive resources to producers and help ensure
those resources are used efficiently.

This section begins by describing the major Factors of
production. Then we consider the demand for factors of
production, which leads us to a crucial insight: the mar-
ginal productivity theors of income distribution. We then
consider some challenges to the marginal productivity
theory. The section concludes with a discussion of the sup-
ply of the most important factor, labor.
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How factors of production are
traded in factor markets

How factor markets determine the
factor distribution of income

How the demand for a factor of
production is determined

The demand for a fxclor iz a

It results from tthat . itis
derivad from) the nand for the out-
put being prcduced
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You may recall that »e have already defined a factor of production in the contest of
the circular-flov diagram; it is any resource that is used by lirms to produce goods
and services, items that are consumed by houscholds. The markets in « hich factors
of production are bought and sold are called factor miarkets, and the price- in factor
markels are known as factor prices.

What are these factors of production, and why do [actor prices matter?

The Factors of Production
Economists divide factors of production into four principal classes. The first is lubor,
the work done by human beings. The second is lan , which encompasses resources pro-
vided by nature. The third is phyvsical capital—oflen referred to simply as “capital'—
which consists of manufactured resources such as equipment, buildings, tools, and
mauchines. The lourth and final Factor of production is fieman ¢ 2nital, the improvement
in labor ereated by education and knowledge, and embodied in the worklorce.
Technological progress has boosted the importance of human capital and made
technical sophistication essential to many jobs, thus helping (o create the premium
for workers with advanced degrees.

Why Factor Prices Matter: The Allocation of Resources
The (actor prices determined in factor markets play a vital role in the important proc-
ess of allocating resources among firms.

Consider the erample of Mississippi and Louisiana in the aftermath of Hurricane
Katrina, the costliest hurricane ever to hit the U.S. mainland. The states had an urgent
need [or workers in the building trades—everything from excavation to roofing —to
repair or replace damaged structures.
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What ensured that those needed workers actually came? The factor market: the
high demand for workers drove up vages. During 2005, the average U.S. v age gre
atarate of around 6% But in areas heas ily affected b Katrina, the average wage
duving the fall of 2005 grew by 30% more than the national rate, and some areas
saw twice that rate of increase. Qver time, these higher v.ages led large numbers
of workers with the right skill to moe temporarily to these states to do the work.

In other words, the market for a lactor ol production—construction workers—
allocated that lactor ol production to where it « as needed.

In this sense factor markets are similar to goods markets, «hich allocate goods
among consumers. But there are (vo features that make [actor markets special.
Unlike in a goods market, demand in a factor market is what we call derived
demand. That is, demand lor the factor is derived from demand for the firm's
outpul. The second feature is that factor markets are where most of us get the
largest shares of our income (government transfers being (he next largest source
of income in the evonomy).

~actor Incomes and the Distribution of Income

Most American families get most ol their income in the form of ages and salarics—
that is, the; get their income by selling labor. Some people, however, get most of their
income from physical cupital: when you own stock in a company, + hat vou really own
is a share of that company’s phyical capital. Some people get much of their income
from rents earned on land they own. And successful business owners earn income in
the form of profits. ‘

Obviously, then, the prices of factors of production have a major impact on how
the ecconomic “pie” is sliced among diflerent groups, For example, a higher wage rate,
other things equal, means that a larger proportion of the total incone in the economy
goes to people who derive their income from labor and less goes to those who derive
their income from physical capital, land, or human capital. Economists refer to how
the economic pie is sliced as the "distribution of incone. Specifically, factor prices
determine the factor distribution of income—how the total income of the econom
is divided among labor, land, ph;sical capital, and human capital.

As the following Economics in Action explains, the [lactor distribution of income in
the United States has been quite stable over the past few decades. In other times and
places, how s large changes have taken place in the factor distribution. One notable
example: during the Industrial Revolution, the shave of total income earned by land-
owners fell sharply, while the share carned by physical capital owners rose.

SCONOMICS )
THE FACTOR DISTRIBUTION OF INCOME
IN THE UNITED STATES

When we Lalk about the lactor distribution of income, v hat are we talk-
ing about in practice?

In the United States, as in all advanced economies, pavments to labor
account for most of the economy's total income. Figure 40-1 shows the
factor distribution of income in the United States in 2012 in that vear,
714 of total income in the economy took the form of “compensation
of employees”—a number that includes both wages and benefits such
as health insurance. This number is in line with historical standards
(it was 72.2% in 1972 and 70.49% in 2007), and reflects the [act that the
economy has begun to rebound from the high unemployment and re-
duced voages [or many American employees in the recent recession.

However, measured wages and benefits don't capture the full income
of “labor” because a significant Fraction of total income in the United
States (usually 7 to 10%) is “proprietors’ income”
people who own their own businesses. Part of that income should be
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considered wages these business owners pay themselves. So the true share of labor in 40-2 ey " fe S S

the economy is probably a few percentage points higher than the reported “compensa- S :‘
§ tion of employees” share.
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| But much of what we call compensation of employees is really a return on human 2) Total Froduck (b} Marginal Product of Labor
| capital. A surgeon isn't just supplving the services of a pair of ordinary hands (at least Quantity Marginal

the patient hopes not!): that individual is also supplying the result of many years and %M:M_.__.M—Mw product of labor
1 hundreds of thousands of dollars invested in training and experience. We can’t di- ?cmzn_u per
] rectly measure what fraction of wages is veally a payment for education and training, i 100 - ol Widriin)

but many economists believe that human capital has become the most important fac- : o ol 9re

tor of production in modern economies. 80 - - HM I »
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| All economic decisions are aboul comparing costs and benefits—and usually about - g T
3 comparing marginal costs and marginal benelits. This goes both for a consumer, de- ; MPL
| ciding whether to buy more goods or services, and for a firm, deciding whether to hire I ; i i i , . : . _
. an additional worker. 0 1 2 3 4 & 6 7 8 0 1 2 3 4 5 6 7 8
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TABLE 40-1

Employment and Qutput for George and

Martha's Farm
Quantity  Quantity
oflabor:  ofwheat

L )
Ea:ﬁﬁ?.mru_m_

Marginal product of fakoe
mpL = 22
.o (bushels perworken)

Although there are some important exceptions, most factor markets in the modern
American economy are perfectly competitive, This means that most buyers and sellers
of factors are price-takers because they are too small relative to the market to do any-
thing bul accept the market price. And in a competitive labor market, it’s clear how
to define the marginal cost an employer pays for a worker: it is simply the worker's
wage rate. But what is the marginal benelit of that worker? To answer that question,
we return to the production [unction, which relates inputs to output. For now e as-
sume that all lirms are price-takers in their output markets—that is, they operate in a
perfectly competitive industry.

Value of the Marginal Product

Figure 40-2 reproduces Figures 21-1 and 21-2, which show the production function for
wheat on George and Martha's farm. Panel (a) of Figure 40-2 uses the total product
curve to show how total wheat production depends on the number of workers em-
ploved on the farm; panel (b) shows how the marginal product of labor, the increasc
in output [rom employing one more worker, depends on the number of workers em-
ploved. Table 40-1 shov.s the numbers behind the figure. Note: sometime - the mar-
ginal product (MP) is called the marginal product of labor, or MPL.

1f workers are paid $200 each and wheat sells for $20 per bushel,
how many workers should George and Martha employ to maximize
profit?

Earlicr we showed how to answer this question in several steps.
Firsl, we used information from the production function to derive
AL 3 the lirm's total cost and its marginal cost. Then we used the price-
taking firni’s optimal output rule: a price-taking firm's profit is max-
imized by producing the quantity of output at which the marginal

Quantity of labor (workers)

Panel (a} shows how the quantity of output of wheat an
George and Martha's farm depends on the number of

employed.
workers employed. Panel (b) shows how the marginal

The benefit to Georze and Martha {rom emploving anather worker js the value of the
evira outpul that worker can produce. What is this +alue? It is the marginal product
of labor, MPL, multiplied by the price per unit of output, 2. This amount—the extra
value of output generated by emploving one more unit of labor—is known as the value
of the marginal product of labor, or | i1PL:

(40-1) Value of the marginal product of labor = VMPL = P x MPL,

So should George and Martha hire another vorker? Yes, if the +alue of the extra
output i more than the cost of the additional worker—that is, il VMPL - W Other-
wise, they should not.

The hiring decision is made using marzinal anal. sis, by comparing the marginal
benefit from hiring another worker (VMPL) with the marginal cost (W). And as with
any decision that is made on the margin, the optimal choice is made by equating
marginal benefit with marginal cost (or if ther're never equal, by continuing to hire
until the marginal cost of one more unit would exceed the marginal benefit). That is,
to maximize profit, George and Martha will employ workers up (o the point at which,
for the last worker employed,

Quantity of labor (workers)

product of Jabor depends on the number of work: rs

(40-2) VMPL = W at the profit-maximizing level of emplovinent

cost is egual to the markel price. Having determined the optimal re nother worl ot

quantity of eutput, we went back to the production [unction to find This rule doewn’t apply only o labor; it applies to any factor of production. The ifkin ihec u”»“m ”_ o:_ _u. a__.g.“

2 36 the optimal number of workers—which was simply the number of value of the marginal product of any factor is its marginal product times the price of . o
3 51 15 workers needed to produce the optimal quantity of output. the good it produces. The general rule is that aprofit-maximising prico-taking producer

13 As you might have guessed, marginal analvsis provides a more di- employs eacl factor of production up o the point at vhich the value of the marginal
4 64 rect way to find the number of workers that maximizes a firm’s profit. produet of the last unit of the factor emploved is equal to that factor's price.
5 75 n This alternative approach is just a different way of locking at the This vule is consistent with our previous analysis, We saw that a proli-maximizing
" i 9 same thing. But it gives us more insight into the demand for factors firm chooses the level of output at which the price ol the good it produces equals _:M

5 as opposed 1o nrw supply of goods. marginal cost of producing that good. It turns out that il the level of output is chosen
7 9 To see how this alternative approach works, suppose that George s0 that price equals marginal cost, then it is also true that with the amount of labor of atict G wiiliR of e gl
. - 5 and Martha are deciding whether to employ another worker. The required to produce that output level, the value of the marginal product of labor will i s .

increase in cost from employing another worker is the wage rate, W

i

equal the wage rate.

Lonal vuton: generated by empis ine
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The

of a factor shows how the + alue

of the marginai product of that factor
depends on the quantity of the factor
employed.

TABLE 40-2

Value of the Marginal Produc’ of Labor for

%, S8
L1

b

Fir:s keep hiring more workers until
the value of the marginal product of
labor equals the «age rate.

FACTUR MARKETS ANU THE DISTRIBUTION OF INCOME

Now let’s look more closely at why choosing the level of employment o equate
VMPL and Y works, and at how it helps us understand factor demand.

Value of the Marginal Preduct and Factor Demand

Table 40-2 shows the value of the marginal product of labor on George and Martha’s
farm when the price of wheat is $20 per bushel. In Figure 40-3, the horizontal axijs
shows the number of workers employed; the vertical axis measures the value of the
manrginal product of labor and the wage rate, The curve shown is the value of the
marginal product curve of labor. This curve, like the marginal product ol labor curve,
slopes downviard because of diminishing returns to labor in pro-
duction. That is, the value of the marginal product of each worker
is less than that of the preceding worker because the marginal
product of each worker is less than that of the preceding worker.
We have just seen that to maximize profit, George and Martha
hire workers until the wage rate is equal to the value of the mar-
ginal product of the last worker employed. Let's use the example
to see how this principle really works. Assume that George and
$380 Martha currently employ 3 workers and that these workers must
be paid the market wage rate of $200. Should they employ an ad-
ditional worker?
300 Looking at Table 40-2, we see thal il George and Martha cur-
rently employ 3 workers, the value of the marginal product of

260 an additional worker is $260. So il they employ an additional
220 worker, they will increase the value of their production by $260
180 but increase their cost by only $200, yielding an increased profit

of $60. In fact, a firm can alway< increase profit by employing
140 one more unit of a factor of production as long as the value of the
100 marginal product produced by that unit exceeds the factor price.

Alternatively, suppose that George and Martha employ 8 work-

ers. By reducing the number of workers to 7, they can save $200 in

wages. In addition, the value of the marginal product of the 8th worker is only $100.

So, by reducing employment by one worker, they can increase profit by $200 — $100 =

$100. In other vords, a firm can always increase profit by employing one less unit of

a factor of production as long as the value of the marginal product produced by that
unit is less than the factor price.

Using this method, we can see from Table 40-2 that the profit-maximizing employ-
ment level is 5 workers, given a wage rate of $200. The value of the marginal product
of the Sthworker is $220, so adding the Sthworker results in $20 of additional profit.

But George and Martha should not hire more than 5 orkers: the value
ol the marginal product of the é6th worker is only $180, $20 less than the
cost of that worker. So, to maximize profit, George and Martha should
employ workers up to but not beyond the point at which the value of the
marginal product of the last worker employed is equal Lo the v age rate.

Now look again at the value of the marginal product curve in Figure
40-3. To determine the profi-maximizing level of employment, we set
the value of the marginal product of labor equal to the price of labor—a
wage rate of $200 per worker. This means that the profitmaximizing level
of employment is at point A, corresponding to an employment level of 5
workers. If the wage rate were higher, we would simply move up the curve
and decrease the number of v orkers employed: if the wage rate were lower
than $200, we would move down the curve and increase the number of
workers employed.

In this example, George and Martha have a small farm in which the
potential employment level varies from 0 to 8 workers, and they hire work-
ers up to the point at which the value of the marginal product of another
worker would fall below the wage rate.
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40-3 of the Marg Product Curve
This curve shows how the value Wage rate,
of the marginal praduct of labor YMPL
depends on the number of work-
«rs employed. It slopes dovnward
Optimal
labor in production. To maximize $400 |- point
profit, Geerge and f1artha choose L
the level of employment at which .
the value of the marginal product
of labor is equal to the market 300 - "
wage rate. For example, at a wage L]
rate of $200 the profit-maximizing A
[
level of emplc, ment is 5 workers, ﬂiu%mwnnm =200 [ ey P e
shown by point A. The value of ¢ 2 Value of the
the marginal product curve of a 5 . marginal product
factor is the producer’s individual 100 |- of labor curve,
®  vmPL
demand cur e for that factor.
I 1 1 | 1 1 ] |
9 1 2.3 4 5 6 78
Quantity of labor
(workers)

Profit-maximizing

number of workers

For alayger farm v ith many employees, the + aluc of the marginal product of labor
[alls only slightly when an additional worker is emploved. As a result, there will be
some worker whose talue of the marginal product almost exactly equals the wage rate.
(In keeping with the George and Martha example, this means that some vorker gen-
erates a value of the marginal product of approximately $200.) In this case, the firm
maximizes prolit by choosing a level of employment at which the value of the marginal
product of the last worker hired equals (to a very good approximation) the wage rale.

In the interest of simplicity, we will assume [rom now on that firms use this rule
to determine the profit-maximizing level of emplovment. This means that the vaiue of
the marginal product of labor curve is the individual firm's labor demand curve. And in
general, a firm's value of the marginal product curve for any factor of production is
that firm’s individual demand curve for that factor of production.

Shifts of the Factor Demand Curve
As in the case ol ordinary demand cures, it is important to distinguish between
movements along the factor demand curve and shifts of the factor demand curve.
What causes factor demand curves to shift? There are three main causes:

1. Changes in the prices of goods

2. Changes in the supply of other factor-

3. Changes in technology

1. CHANGES IN THE PRICES OF GOODS Remember that factor demand is derived de-
mand.: il the price of the good that is produced with a factor changes, so will the value
of the marginal product of the [actor. That is, in the case of labor demand, il P changes,
VMPL = P x MPL will change at any given level of employment.

Figure 40-4 illustrates the elfects of changes in the price of wheat, 2 <suming that
$200 is the current wage rate. Panel (a) shows the effect of an inerease in the price of
wheat. This shilts the value of the marginal product of labor curve upward because
VMPL rises at any given level of employment. If the vage rate remains unchanged at
$200, the optimal point moves from point 4 to point B: the profit-maximizing level of
employment rises.

|
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(a) An Increase in the Price of Wheat (b} A Decrease in the Price of Wheat

i Wage rate, Wage rate,
| VMPL VMPL
Murket A c A
woge $200 .. oeiiiian L I e R <. $200 |- o . Y
rate :
: : VMPLy
: . VMPL, : : VMPL
i i VMPL, i i
0 5§ ———38 0 2e———5

Quantity of labor (workers)

ment from point A to point 8. Panel (b) shows the effect
of a decrease in the price of wheat. The value of the
marginal product of labor cur ve shifts dovnward, from
VMPLy 1o VMPL . At the market wage rate of $200,
profit-maximizing empleyment falls from 5 workers to 2
workers, shown by the movement from point 4 to point C.

Panel (a) shows the effect of an increase in the price
of wheat on George and Martha's demand for labor.
The value of the marginal product of labor curve shifts
upward. from VMPL, to VMPL,. If the market wage
rate remains at $200, profit-maximizing employment
rises from 5 workers to 8 warkers, shown by the move-

Panel (b) shows the effect of a decrease in the price of wheat. This shifts the value of
the marginal product of labor curve downward. If the wage rate remains unchanged
at $200, the optimal point moves [rom point A to point C: the profit-maximizing level
of employment falls.

. CHANGES IN THE SUPPLY OF OTHER { ACTORS Supposc that George and Martha
acquire more land Lo cultivate—say, by clearing a woodland on their property. Each

orker nove produces more wheal because each vne has more land to vork with. As
a result, the marginal product of labor on the farm rises at any given level of employ-
ment. This has the same effect as an increase in the price of wheat, which is illus-
trated in panel (a) of Figure 40-4: the »alue of the marginal product of labor cur e
shifts upward, and at any gi.en wage rate the profit-maximizing level of employment
rises. Similarly, suppose George and Martha cultivate les< land. This leads to a [all in
the marginal product of labor at any given employment level. Each worker produces
less wheat because each has less land to work with. As a result, the value of the mar-
ginal product of labor curve shifts downward—as in panel (b) of Figure 40-4—and
the prolit-maximizing level of employment falls.

3. CHANGES IN TECHNOLOGY In general, the elfect of technological progres: on the
demand for any given factor can go either way: improved technology can either in-
crease or decrease the demand lor & given factor of production.

How can technological progress decrease factor demand? Consider horses, which
were once an important factor of production. The development of substitutes for horse
power, such as automobiles and tractors, greatly reduced the demand for horses.

| The usual effect of technological progress, however, is to increase the demand fora
given lactor, often because it raises the marginal product of the factor. In particular,
although there have been persistent [ears that machinery v ould reduce the demand
for labor, over the long run the U.S. economy hus seen both large v age increases and
large increases in employ ment, suggesting that technological progress has greatly in-
creased labor demand.
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Check Your Understanding

1. Suppose that the government places price controls on
the market for college profes.ors, impuosing & wage that
is lower than the market wage. Describe the elfect of this
policy on the production of college degrees. What sectors
of the economy do you think would be adversely affected
by this policy? What sectors of the economy might benefit?
2. a. Suppose service industries, such as retailing and
banking, experience an increase in demand. These
industrics use relatively more labor than nonservice

Multiple-Choice Questions
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Solutions appear at the back of the book.

industries. Does the demand curve for labor shift to
the right, shift to the left, or remain unchanged?

-3

. Suppose diminishing fish populations off the coast of
Maine lead to policies restricting the use of the most
productive types of nets in that area. The result is a
decrease in the number of fish caught per day by com-
mercial fishers in Maine. The price of fish is unalfected.
Does the demand curve lor fishers in Maine shift to the
right, shift 1o the left, er remain unchanged?

1. Which of the following is an example of phvsicai capital?
a. manual labor
b. welding equipment
c. farm land
d. coal

e. education

~

. Which ol the following can shift the factor demand
curve to the right?

. an increase in the price of the good being produced
I an increase in the factor’s marginal productivity
1. a technological advance

a. lonly

b. 1l only

c. [T only

d. Land II only
e. I, I, and IIT

w

- Factor market demand is called a derived demand
because it

a, derives its name from the Lalin facrorus.

b. is derived from the market v age received by workers.
c. is derived from the productivity of workers.

d. is derived from the product market.

e. derives its shape [rom the price of the [actor.

Critical-Thinking Question ———M—

Draw three separate, correctly labeled graphs illustrating
the eflect of each of the following changes on the demand
for labor. Adopt the usual ceteris paribus assumption that
all else remains unchanged in each case.

a. The price of the product being produced decreases.

b. Worker productivity increases.

<. Firms invest in more capital to be used by workers,

4. Which [actor of production receives the largest portion

5

of income in the United States?
a. land
b. labor
c. physical capital
d. human capital
e. inlerest
. The individual firm’s demand curve for labor is
a. the VMPL curve.
b. upward sloping.
c. horizontal at the level of the product price.
d. vertical.

e. equal to the MPL curve.

WHAT IS A FACTOR, ANYWAY?

Imagine a business that produces shirts. The business
will make use of workers and machines—that is, of labor
and capital. But it will also use other inputs, such as electric-
ity and cloth. Are all of these inputs factors of production?

: For example, a worker earns
income over time from repeatedly selling his or her efforts;
the owner of a machine earns income over time from re-
pealedly selling the use of that machine. So a factor of pro-
duction, such as labor and physical capital, represents an
enduring source of income. An input like electricity or cloth,
however, is used up in the production process. Once ex-
hausted, it cannot be a source of future income for its owner.

To learn more, see the discussion on pages 424-425.
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L Labor market applications of the
marginal productivity theory of
income distribution

i

2 Sources of wage disparities and
the rale of discrimination

In the previous module we introduced the factor distribution of income. In this mod-
ule, we will go a step further and explain how the marginal productivity theory of
incone distribution helps to explain how income is divided among factors of produc-
tion in an economy. We will consider how the markets for factors of production are
broken down. There are different markets for diflerent types of factors. For example,
there are different labor mavkets for different types of labor, such as for computer
programmers, pastry chefs, and economists. Then, we look at the marginal produc-
tivity theory of income distribution and the c«tent to which it explains wage dispari-
een workers.

The marginal productivity theory of income distribution sums up what we haie

learned about pavments to factors vwhen goods markets and Factor markets are per-

fectly competitive. According 1o this theory, each factor is paid the value of the output

generated by the last unit of that [actor employed in the factor market as a whole—its
equilibrium value of the marginal product.

To understand why the marginal productivity theory of income distribution is im-

e aryfactor of poducion & poid portant, look back at Figure 40-1, which ar.c_. s the TF..SF. distribution of gnoio in

ue of i« marginal the United States in 2012, and ask »ourselt this question: who or what determined

that labor would get 71°¢ of total U.S. income? Why nat 90<- or 5077
The answer, according to this theory, is that the division of income among the

corgiaug to the

of a factor is 1he sddi- economy’s factors of production isn't arbitrars : in the economy-wide factor market,

ticnal - alue produced by the (st unit the price paid for each factor is equal to the increase in the value of output generated

of that factor empli;; =4 in the factor by the last unit of that factor emploved in the market. Therefore, if a unit of labor

| markel #5 a v hole. is paid more than a unit of capital, jt is because at the equilibrium quantity of each

432
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factor, the value of the marginal product of labor excecds the value of the marginal
product of capital.

So far we have treated factor markets as if every unit of each factor were identi-
cal. That is, as it all land were identical, all Jabor were identical, and all capital were
identical. But in reality [actors differ considerably with respect to productivity. For
instance, land resources differ in their ab ¥ 1o produce crops and worker:
terent skills and abilities.

Rather than thinking of one land market (or all land vesources in an eConomy
and similarly one capital market and one labor market, we can instead think ol di
levent markets for different types of land, phy vical capital, human capital, and labor,
For example, the market [or computer programmers
pastry chefs.

an e dif-

diflerent from the market (or

When we consider that there are separate factor markets for dilferent tvpes of fac-
tors, the marginal productivity theory ol income distribution stil) holds. That is, when
the lubor market for computer programmers is in equilibrium, the age rate earned
by all computer programmers is equal to the market’s cquilibrium value of the mar-
ginal product—the value of the marginal product of the last computer programmer
hired in that market.

The mareinal productivity theory can explain the distribution of income among dil-
lerent types of land, labor, phyical capital, and human capital as well as the distri-
bution of income among the factors of production. Next we look more closely at the
distribution of income between different types of labor and the extent 1o «hich the mar-
ginal productivity theory of income distribution explains differences in workers' wages

SCONOMICS = T T ¢

HELP WANTED!

Hamill Manufacturing of Pennsylvania makes precision components
for military helicopters and nuclear submarines. Their highly skilled
senior machinists are well paid compared to other wwarkers in manu-
tacturing, earning nearly $70,000 in 2011, ewcluding benefits. Like
most skilled machinists in the United States, Hamill's machinists
are very productive: according to the U.S. Census Annual Survey of
Manufacturers, in 2010 the average skilled machinist generated ap-
proximatels $137,000 in value added.

But there is a $67,000 ditlerence between the salary paid to Hamill
machinists and the value added they generate. Does this mean that
the marginal productivity theory of income distribution doesn’t hold?
Doesn't the theory imply that machinists should be paid $137,000,
the average value added that each one gencrates?

The answer is no, for tvo reasons. First, the $137,000 figure is av-
eraged over all machinists curven:ly emploved. The theory says that
machinists will be paid the value of the marginal product of the last
machinist hired, and due 10 diminishing returns to labor, that value «ill be lover than
the average over all machinists currently employed. Second, a “ orker’s equilibrium
wage rate includes other costs, such as employee benefits, that have to be added to
the £70,000 salary. The marginal productivity theary of income distribution says that
workers are paid a wage rate, includiv 7 all benefits, equal to the value of the marginal
product.

You can see all these costs are present at Hamill. There the machinists have good
benelits and job security, which add to their salary. Including these benefits, machin-
ists’ total compensation will be equal to the value of the marginal product of the last
machinist emploved.

In Hamill’s case, there is vet another factor that explains the $67,000 gap: there are
not ¢nough machinists at the current wage rate. Although the company increased the
number of employees Irom 85 in 2004 to 125 in 2011, they would like to hive more.
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Why doesn’t Hamill raise its wages in order 1o attract more skilled machinisis?
The problem is that the work they do is so specialized that it is hard 1o hire from
the outside, even when the company raises wages as an inducement. To address this
problem, Hamill has spent a significant amount of money training each nev. hire, ap-
proximately $125,000 plus the cost of benefits per trainee. In the end, it does appear
that the marginal productivity theory of income distribution holds.

Although the marginal productivity theory of income distribution is a well-established
part of economic theory, closely linked to the analysis of markets in general, it is a
source of some controversy. There are two main objections to it.

First, in the veal world we see large disparities in income between factors of pro-
duction that, in the eyes of some observers, should reccive the same payment. Perhaps
the most conspicuous examples in the United States are the large differences in the
average viages between women and men and among various racial and ethnic groups.
Do these vage differences really reflect differences in marginal productivity, or is
something else going on?

Second, many people wrongly believe that the marginal productivity theory of in-
come distribution gives a moral justification for the distribution of income, implying
that the existing distribution is [air and appropriate. This misconception sometimes
leads other people, who believe that the current distribution of income is unfair, to
reject marginal productivity theory.

To address these controversies, we'll start by looking at income disparities across
gender and ethnic groups, Then we'll ask what [actors might account for these dis-
parities and whether these explanations are consistent with the marginal productivity
theory of income distribution.

Wage Disparities in Practice

Wage rates in the United States cover a very wide range. In 2012, hundreds of thou-
sands of workers received the legal federal minimum of $7.25 per hour. At the other
extreme, the chief executives of several companies were paid more than $100 million,
which works out to $20,000 per hour even if they worked 100-hour weeks. Even leav-
ing out these extremes, there is a huge range of wage rates. Are people really that
different in their marginal productivities?

A particular source of concern is the existence of systernatic wage differences
across gender and ethnicity. Figure 41-1 compares annual median earnings in 2011
of workers age 25 or older classified by gender and ethnicity. As a group, White males
had the highest earnings. Other data show that women (averaging across all ethnici-
ties) earned only aboul 69¢~ as much; African-American workers (male and female
combined), only 69¢» as much; Hispanic workers (again, male and female combined),
only 59°¢ as much.

We are a nation founded on the belief that all men are created equal—and if the
Constitution were revritten today, we would say that all people are created equal.
So why do they receive such unequal pay? Let’s start with the marginal productivity
explanations, then look at other influences.

Marginal Productivity and Wage Inequality

A large part of the observed incquality in wages can be explained by considerations
that are consistent with the marginal productivity theory of income distribution. In
paiticular, there are three well-understood sources of v age differences across oceu-
pations and individuals.

MODULE 41 Marginal Produclivity Theory

41-1 iy £z ; rder g rsichy
The U.S. labor market continues Annual
10 show large differences across median  $50,000

warkers according to gender and earnings, $44,414
ethnicity Women are paid sub- 2011 45,000
stantially less than men; African- 40,000 |
Americ an and Hispanic workers
are paid substantially less than 35,000 +~
White male workers. 365060 |- 430,620  $30,555
FucerUS, Cersus Bureau. i $26,029
25,000 |~
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15,000 -
10,000
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male ethnicities) American  (male and
(male and  female)
female)

First is the existence of compensating dilferentials: acros« different types of jobs,
wages are often higher or lov er depending on how attractive or unattractive the job
is. Workers with unpleasant or dangerous jobs demand a higher wage in comparison
to workers with jobs that require the same skill and effort but lack the unpleasant or
dangerous qualities. For example, truckers who haul hazardous loads are paid more
than truckers «who haul non-hazardous loads. But for any given job, the marginal pro-
ductivity theory of income distribution generally holds true. For example, hazardous-
load truckers are paid a vage equal to the equilibrium value of the marginal product
of the last person emploved in the Jabor market for hazardous-load truckers.

A second reason for vwage inequality that is clearly consistent with marginal pro-
ductivity theory is ditferences in talent. People differ in their abilities: a higher-ability
persen, by producing a better product that commands a higher price compared 1o
a lower-ability person, generates a higher +alue of the marginal product. And these
differences in the value of the marginal product translate into dillerences in earning
potential. We all know that this is true in sports: practice is important, but 99.99% (at
least) of the population just doesn't hav2 what it takes to thro sses like Tom Brady
or hit tennis balls like Ro=er Federer, The same is true, though less obvious, in other
lields of endeavor.

A third and very important reason {or wage dillerences is dilferences in the quan-
tity of Juwnan capitel. Recall that human capital—education and training- is at least
as important in the modern economy as physical capital in the form of buildings and
machines. Difterent people “embod:” quite diflerent quantities ol human capital, and a
person with a higher quantity of human capital typ enerates a higher value of the
marginal product by producing a product that commands a higher price. So dillerences
in human capital account for substantial dilferences in «ages. People with high levels
of human capital, such as skilled surgeons or engineers, generally receive high wages.

The most direct vay to see the ellect of human capital on wages is to look at the
relationship between educational levels and earnings. Figure 41-2 shows earnings dil-
ferentials by gender, ethnicity, and three educational levels for people age 25 or older
in 2010. As you can see, regardless of gender or ethnicity, higher education is asso-
ciated with higher median earnings. For example, in 2010 White females with 9 to
12 years ol schooling but without a high school diploma had median earnings 32¢
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41-2 Eamniagz D noucation, Ger 3 i
Itis clear that, regardless of gen- Annual
der or ethnicity, education pays: median  $70,000 No HS degree [l HS degree Il College degrie
those with a high scheol diploma earnings,
earn more than those without one, 2010 i
i 60,000
and those with a college degree
earn substantially more than those
with enly a high school diploma. 50,000 -
Other palterns are evident as
for any given education le 2l 40,000 -
White males earn more than every
other group, and males earn more i
than females for any given ethnic 30,000
group.
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0

are organizations of workers
that try to raise wages and improve
working conditions for their mem-
bers by bargaining collectively with
emplayers.

White White  African-  African-  Hispanic  Hispanic
male female  American American  male female
male female

less than those with a high school diploma and 65¢5 less than those with a college
degree—and similar patierns exist for the other five groups. Additional data show
that surgeons—an occupation that requires steady hands and many vears of formal
training—earned an average of $225,390 in 2010,

Because even now men typically have had more years of education than women
and Whites more years than non-Whites, differences in le el of education are part of
the explanation for the earnings dilferences shown in Figure 41-1.

It's also important to realize that formal education is not the only source of human
capital; on-the-job training and experience are alse very important. Differences in job
tenure and experience ean partly explain one notable aspect of Figure 41-2: across all
cthnicities, women's median earnings are less than men’s median earnings for any
given education level.

But it’s also important to emphasize that earnings difference. arising from dif-
lerences in human capital are not necessarily *fair.” A society in which non-White
children typically receive a poor education because they live in underfunded school
districts, then go on to earn low wages because they are poorly educated, may have
labor markets that are well described by marginal productivity theory (and would be
consistent with the earnings differentials across ethnic groups shown in Figure 41-1),
Yet many people would still consider the resulting distribution of income unfair.

Still, many ebservers think that actual wage differentials cannot be entirely ex-
plained by compensating differentials, differences in talent, and differences in human
capital. They believe that market power, efficiency wages, and discrimination also
play an important role. We will examine these forces next,

Market Power

The marginal productivity theory of income distribution is based on the assumption
that factor markets are perfectly competitive. In such markets we can expect workers
to be paid the equilibrium value of their marginal product, regardless of who they
are. But how valid is this assumption?

‘We studied markets that are not perlectly competitive; now let’s touch brielly on
the ways in which labor markets may deviate from the competitive assumption.

One undoubted source of diflerences in wages between otherwise similar work-
ers is the role of unions—organizations that try to raise wages and improve working
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conditions for their members. Labor unions, when they are success-
ful, replace one-on-one wage deals between workers and employers
with collective bargaining, in which the employer must negotiate
wages ith union representatives. Without question, this leads to
higher wvages for those workers who are represented by unions. In
2012 the median weekly earnings of union members in the United
States were $943, compared with $742 for workers not vepresented
by unions—a 277 difference.

JTust as workers can sometimes organize to extract higher wages
than they would otherwise receive, employers can sometime: or-
ganize to pay lower wages than would result from competition.
For example, health care workers—doctors, nurses, and so on—
sometimes argue that health maintenance organizations (HMOs)
are engaged in a collective effort to hold down their wages.

How much does collective action, either by workers or by em-
ployers, affect wages in the modern United States? Several decades
ago, when around 30¢) of American workers were union members,
unions probably had a significant upward effect on wages. Today,
however, most cconomists think uniens exert a fairly minor influence. Union mem-
bership in the United States is relatively limited: in 2012, only 6.6 of the employees
of private businesses were represented by unions.

Efficiency Wages

A second source of vwage inequality is the phenomenon of efficiency wages—a type
of incentive scheme used by employers to motivate workers 10 work hard and 1o re-
duce turnover. Suppose a worker performs a job that is extremely important but that
the employer can observe how well the job is being performed only at infrequent
intervals—say, serving as a caregiver for the employer's child. Then it often makes
sense [or the employer to pay more than the worker could earn in an alternative job—
that is, more than the equilibrium wage. Why? Because earning a premium makes
losing this job and having to take the alternative job quite costly for the worker.

So a worker who happens to be observed performing poorly and is therefore fired
is now worse off [or having o accept a lower-paying job. The threat of losing a job that
pays a premium motivates the worker to perform well and avoid being fired. Likewise,
paying a premium also reduces worker turnover—the frequency with which an em-
ployee leaves a job voluntarily.

The efficiency-wage model explains why we might observe wages offered above
their equilibrium level. Like the price floors we studied in an earlier module—and,
in particular, much like the minimum wage—this phenomenon leads to a surplus of
labor in labor markets that are characterized by the efficiency-wage model. This sur-
plus of labor translates into unemployment—some workers are actively searching for
a high-paying efficiency-wage job but are unable to get one, and other mare [ortunate
but no more deserving workers are able to acquire one.

As a result, two workers with exactly the same profile—the same skills and same
job history—may earn unequal wages: the worker who is lucky enough to get an
efficiency-wage job earns more than the worker who gets a standard job (or who re-
mains unemployed while searching for a higher-paying job). Efficiency wages are a
response to a type of market failure that arises [rom the fact that some emplovees
don’t always perform as well as they should and are able to hide that fact. As a result,
employers use nonequilibrium wages in order to motivate their employces, leading to
an inefficient outcome.

Discrimination

It is aveal and ugly fact that throughout history there has been discrimination against
workers who are considered to be of the wrong race, ethnicity, gender, or other char-
acleristics. How does this fit into our economic models?

Unions today have a fairly minor im-
pact on wage: compared to several
decades ago.

According to the

some employers pay an
above-equilibrium wage as an incen-
ti-2 for better perfarmance.
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The main insight economic analy sis offers is that discrimination is nof a natural
consequence of markel competition. On the contrary, market forces tend to vork

against discrimination. To sce why, consider the incentives that
convenlion dictated that women be paid

‘ould exist if social
. 30%¢ less than men with equivalent quali-

tications and experience. A company :._._ch management vas itself unbiased would
then be able to reduce its costs by hiring women rather than men—and such com-

panies would have an advantage over other companics that hired men despite the
higher cost. The result would be 1o create an excess demand for female warkers, which

would tend to drive up their wages.

But il market compel

o

m works against discrimination, how is it that so much dis-
ination has taken place? The ansver is twolold. First, when labor markets don't

ork well, emplovers may have the abilits to dis
For example, market interferences (s

iminate v ithout hurting their profits.
as unions or minimum-wage laws) or market

[ailures (such as efficiency wages) can lead 10 wages that are above their equilibrium
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levels. In these cases, there are more job applicants than
there are jobs, leaving employers free to discriminate
among applicants. In 2011, *with unemployment over 9%,
the Equal Emplovment Opportunity Commission, the
federal agency tasked with investigating employment
discrimination charges, reported that the complai
[rom workers and job-seckers had hit an all-time high,
the most logged in the agency’s 46-year history.

Second, discrimination has sometimes been institu-
tionalized in government policy. This institutionaliza-
tion of discrimination has made it casier to maintain it
against market pressure, and historically it is the form
that discrimination has typically taken. For example, at
one time in the United States, African-Americans were
barred [rom attending “Whites-only” public schools
and universities in many parts of the country and

forced to attend inferior schools. Although market competition tends lo work against
current discrimination, it is not a remedy for past discrimination, which typically has
had an impact on the education and experience of its victims and thereby reduces

So Does Marginal Productivity Theory Work?

The main conclusion you should draw from this discussion is that the marginal pro-
ductivity theory of income distribution is not a perlect description of how factor in-
comes are determined but that it works pretty well. The deviations are important.

But, by and large, in a modern economy with well-functioning labor markets, fact

of production are paid the equilibrium value of the marginal product—the value of
the marginal product of the last unit employved in the market as a whole.
It's important to emphasize, once again, that this does not mean that the factor

distribution of income is morally justified.

orm

. hH Review

Check Your Understanding
1. Assess cach of the following statements. Do vou think
they are true, false, or ambiguous? Explain.

a. The marginal productivity theory ol income distri-
bution is inconsistent with the presence of income

disparities associated with gender, race, or ethnicit:

Unns appear at tne back of the bood

b. Companies that engage in workplace discrimination
but whose competitors do not are likely to earn less
profit as a result of their actions.

c. Workers who are paid less because they have less
experience are not the victims of discrimination.

Multiple-Choice Questions
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1. Which group of U.S. workers had the highest median
earnings in 2011?
hite males
b. females (all ethnicities)
. African-Americans (males and female)
d. Hispanics

e. Alrican-American males

~

. Which of the follow ing sources of = age differences is’
are consistent with :.E marginal productivity theory of
income distributiol

1. talent

Il discrimination
. elliciency wages
a. Ion

b. 1T only
c. I only
d. Tand I1only
e. I, I, and 1L
3. Compensating differentials mean that which of the
following leads to higher v ages for some jobs?
a. danger
b. discrimination
c. marginal productivity
d. market power

e. a surplus of labor

Critical-Thinking Question
List three different economic concepts that explain wage
differences when the marginal productivity theory of in-
caome distribution does not. Explain each.

s

o

. Which of the following is a result in the efficiency-w age

maodel?

a. compensating differentials
b. surpluses of labor

c. shortages of labor

d. discrimination

e. increased productivity

Which of the following statements regarding the

marginal productivity theory of income distribution is

correct?

a. Each worker should earn a wage based on his or her
marginal productivity,

b. Substantial differences in human capital do not
account for substantial differences in wages.

<. Workers with higher marginal products alway
receive a higher wage than workers with lower
marginal products.

a,

The lactor distribution of income is morally justified.

. With well-functioning labor markets, each factor is
paid the equilibrium value of the marginal product
of that factor.

GETTING MARGINAL PRODUCTIVITY
THEORY RIGHT

Accerding to the marginal productivity theory, are
workers pi a wage equal to the value of their own
marginal product of labor?

For an example,
look back at Table 40-2 on p. 428. There. the first worker
has a value of the marginal product of $380. It's tempting
1o conclude that because that worker has a value of the
marginal product of $380, he or she is paid $380 in equilib-
rium. But, that's not the case. If the equi m value of the
marginal product in the labor market is equal to $200, then
all workers receive $200.

To learn 1,078, see pages 432-433 and 436-437,
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The way in which a worker's
decision about time preference
gives rise to labor supply

How to find equilibrium in the
labor market

4
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So far in this section we've [ocused on the demand for factors, which determines the
guantities demanded of labor, capital, or land by producers as a function of their fac-
tor prices. But what about the supply ol factor.? In this module we focus exclusively
on the supply of labor. Labor is the most important factor of production in the mod-
ern U.S. economy, accounting lor most of factor income. We will look at how labor
supply arises from a worker’s decision about time allocation and explore the determi-
nation of equilibrium wage and quantity in the labor market.

There are only 24 hours in a day, so to supply labor is (o give up leisure, which pre-
sents a dilemma of sorts. For this and other reasons, as we'll see, the labor market
looks dillerent (rom markets for goods and services,

Work versus Leisure

In the labor market, the roles of firms and households are the veverse of what ther
are in markets for goods and services. A good such as wheal is supplied by firms and
demanded by households; labor, though, is demanded by firms and supplied by house-
holds. How do people decide how much labor to suppl: ?

As a practical matter, most people have limited control over their work hours:
sometimes a worker has little choice but to take a job [or a set number of hours per
veek. However, there is often flexibility to choose among different careers and em-
plovment situations that involve varying numbers of work hours. There is a ranze ol
part-time and full-time jobs; some are strictly 9:00 A.M. to 5:00 p.A%, and others have
much longer or shorter work hours. Some people vork two jobs: others don’t work at
all. And sell-employed people have many work-hour options. To simplily our study of

Hlf
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labor supply, ve will imagine an individual «who can choose to work as ma
as [ew hours as he or she likes.

Wh wouldn't such an individual work as man; hours as possible? Because
workers are human beings, oo, and have other uses lor their time. An hour
spent on the job is an hour not spent on other, presumably more pleasant, activi-
ties. So the decision about how much labor to supply imolves making a dec
about time allocation —how many hours to spend on different act 5

By working, people earn income that they can use to buy goods. The more
hours an individual works, the more goods he or she can afford to bus. But this
increased purchasing power comes at the expense of a reduction in leisure, the
time spent not working. (Leisure doesn't nece ly mean time goofing oll. Tt
could mean time spent with one's family, pursuing hohbies, exercising, and so
on.) And though purchased goods vield utility, so does leisure. Indeed, we can
think of leisure itsell as a normal good, +hich most people would like to con-
sume more of as their incomes increase.

How does a rational individual decide how much leisure to consume? By
making a marginal comparison, of course. In anals zing consuner choice, we
asked how a utility-maximizing consumer uses a marginal dolflar. In analy zing
labor supply, we ask how an individual uses a marginal Four

Consider Clive, an individual «ho likes both leisure and the gouds monev can
buy. Suppose that his wage rate is $10 per hour. In deciding how many hours
he wants to vwork, he must compare the margina) utility of an additional hour
of leisure with the additional utility he gets from $10 worth of goods. Il $10 worth of
goods adds more to his tolal utility than an additional hour of leisure, he can increase
his total utility by giving up an hour of leisure in order to work an additional houy. If
an extra hour of leisure adds more to his total utility than $10 worth of goods, he can
increase his total tility by working one fewer hour in order to gain an hour of leisure,

At Clive's optimal level of labar supply, then, the marginal utility he receives from
one hour of leisure is equal Lo the marginal utility he receives from the goods thal his
hourly wage can purchase. This is very similar to the optimal con-umpion rule ve
encountered previously, except that it is a rule about time rather than money.

Our nexl step is to ask how Clive's decision about time allocation is allected when
ge rate changes.

Wages and Labor Supply
Suppose that Clive’s wage rate doubles, [rom 210 to $20 per hour, How will he change
his time allocation?

You could argue that Clive will work longer hours because his incentive to voork bas
increased: by giving up an hour of leisure, he can now gain twice as much mones as
before. But you could equally well argue that he will work less because he doesn't need
to vork as many hours to generate the income required to pay for the goods he wants.

As these opposing arguments suggest, the quantity of labor Clive supplies can ei-
ther vise or fall *when his wage rate rises. To understand why, let’s recall the distine-
tion between substitution effects and income effe We have seen that a price change
allects consumer choice in two way <2 by changing the opportunily cost of a good in
terms of other goods (the substitution effect) and by making the consumer richer or
poover (the income effect).

Now think about how a rise in Clive's wage rate allects his demand for leisure.
The opportunity cost of leisure—the amount of money he gives up by taking an hour
off instead of working—rises. That substitution ellect gives him an incentive, other
things equal, 1o consume less leisure and work longer hours. Conversely, a higher
wage rate makes Clive riche nd this income effect leads him, other things equal, to
want to consume smore leisure and supply less labor because leisure is a normal good.

So in the case of labor supply, the substitution effect and the income effect work in
opposile directions, If the substitution effect is so powerful that it dominates the in-
come efleet, an inerease in Clive's wage rate leads him to supply more hours of labor,
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shows haw Lhe quantity of labor sup-
plied & an individual depends on that
indr. dual's wage rate.
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(a) The Substitution Effect Dominates

FACTOR MARKETS AND THE DISTRIBUTION OF INCOME

If the income effect is so powerlul that it dominates the substitution effect, an jn.
crease in the vwage rate leads him to supply fewer hours of labor.,

‘We sce, then, that the individual labor supply curve—the relationship between
the wage rate and the number of hours of labor supplied by an individual worker—.
does not necessarily slope upward. If the income effect dominates, a higher wage rate
will reduce the quantity of labor supplied.

Figure 42-1 illustrates the two possibilities for labor supply. If the substitution ef.
feet dominates the income effect, the individual labor supply curve slopes upward;
panel (a) shows an increase in the wage rate from $10 to $20 per hour leading 1o
a rise in the number of hours worked from 40 to 50. However, if the income elfect
dominates, the quantity of labor supplied goes down when the v age rate increases.
Panel (b) shows the same rise in the wage rate leading to a fall in the number of hours
worked from 40 to 30.

Economists refer to an individual labor supply curve that contains both upward.
sloping and downward-sloping segments as a “backward-bending labor supply curve,”
Al lower wage rates, the substitution effect dominates the income effect. At higher
wage rates, the income effect eventually dominates the substitution effect.

Is a backv ard-bending labor supply curve a real possibility? Yes: many labor econ-
omists believe that income effects on the supply of labor may be somewhat stronger
than substitution effects at high wage rafes.

The most compelling piece of evidence for this belief comes from Americans’ in-
creasing consumption of leisure over the past century. At the end of the nineteenth
century, wages adjusted lor inflation were only about one-eighth what they are today;
the typical work v.eek was 70 hours, and very fev workers retired at age 65. Today the
typical work weck is less than 40 hours, and most people retire at age 65 or earlier,
So il seems that Americans have chosen 1o take ady antage of higher wages in part hy
consuming more leisure.

yor Supnly Curve

(b) The Income Effect Dominates

W
Individual labor mmmnmmm
supply curve
$20

10

Individual labor
* supply curve

I
40— 50 0
Quantity of labor (hours)

30-~—40
Quantity of labor (hours)

When the substitution effect of a wage increase dominates
the income effect, the individual labor supply curve slopes
upward, as in panel (a). Here a rise in the wage rate from

$10 to $20 per hour increases

from 40 to 50. But when the income effect of a wage

labor supply curve slopes downward, as in panel (b). Here
the same rise in the wage rale reduces the number of hours.
worked from 40 to 30. The individual labor supply curve
shewis how the quantity of labor supplied by an individual
depends on that individual's wage rate.

the number of hours worked

increase dominales the substitution effect, the individual
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Shifts of the Labor Supply Curve
Now that we have eramined how income and substitution effects shape the individ-
ual labor supply curve, we can turn to the market labor supply cur=. In any labor
market, the market supply curve is the horizontal sum of the individual labor supplv
curves of all workers in that markel. A change in any factor other than the w 4
alters workers” willingness 1o supply labor « auses a
ol the labor supply curve. A variety of factors can lead to
such shifts, including changes in preferences and social
norms, chanses in population, changes in opportunitics,
and changes in wealth,

CHANGES INPREFERENCES AND SOCIAL NORMS ﬁ?m:%mr
in preferences and social norms can lead vorkers 1o in-
crease or decrease their willingness to work at any given
wage. A «triking example ol this phenomenon is the Jarge
increase in the number of employed “omen—particularly
married, employed women—that has occurred in the
United States since the 1960s. Until that time, women wha
could afford to largely avoided working outside the home,

Changes in prelerences and norms in post-World War
IT America (helped along by the invention ol labor-saving
home appliances such as washing machines, the trend far more people to live in cities,
and higher female education levels) have induced large numbers of American women
1o join the workforce—a phenomenon often observed in other countries that experi-
ence similar social and technological changes.

CHANGES IN POPULATION Changes in the population size generally lead to shilts of
the labor supply curve. A larger population tends to shifl the labor supply curve right-
ward as more workers are available at any given wage; a smaller population tends to
shift the labor supply curve leftward due 1o fewer available worker-. Currently the size
of the U.S. labor force grows by approximately 196 per vear, a result of immigration
and, in comparison to other developed countries, a relatively h igh birth rate, shifting
the U.S, labor supply curve to the right. Of course, from 2008 10 2010, due 1o the Great
Recession and despite continued population grow th, the size of the labor force began
to shrink as workers disillusioned by bad job prospects left the labor force. The result:
during that time, the U.S. labor supply curve shifted leftward.

CHANGES IN OPPORTUNITIES At one time, teaching was the onlv occupation consid-
ered suitable for well-cducated women. However, as opportunities in ather profes-
sions opened up to women starting in the 1960s, many +omen left teaching and chose
other carcers. This generated a leftw ard shift ol the supply cur+e [or teachers, reflect-
ing a fall in the willingness to work at any given wage and forcing school distric
pay more to maintain an adequate leaching stall.

These events illustrate a general result: when superior allernatives arise [or +ork-
ers in another labor market, the suppl curve in the original labor market shifts left-

‘ard as workers move to the new opportunities.

Similarly, when opportunities diminish in one labor market—say, lavofl= in the
manufacturing industry due to increased foreign competition—the supply in alterna-
Live labor markets increases as workers move 1o these other markets.

to

CHANGES IN WEALTH A person whose wealth increases will buy move normal goods,
including leisure. So when a class of vorkers experiences a general increase in
wealth—say, due to a stock market hoom-—the income effect from the wealth increase
will shift the labor supply curve associated with those workers leftward as workers
consume more leisure and vork less. Note that the income effect caused by a change in
wealth shifts the labor supply curve, but the income effect from a wage rate increase—as
we discussed in the case of the individual labor supply curve—is a movenent along
the labor supply curve.
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THE OVERWORKED AMERICAN?

Americans today may work less than they did a hundred years ago, but they still work
more than workers in any other industrialized country.

Figure 42-2 compares average annual hours worked in the United States with those
worked in other industrialized countries. The differences result from a combi nation

The Average Number of Hours
Worked Ar ly for Select
Industrialized Countries, 2612

Germany | 1,397
France

Sweden

Canada
Australia

Japan |

7 R A TR A TR G |
L N &
IR IR L SO
Average annual number of hours worked

Source: DECD.

of Americans’ longer workwecks and shorter vacations. For ex.
ample, the great majority of full-time American workers put in
at least 40 hours per week. Until recently, however, a govern.
ment mandate limited most French workers to a 35-hour work.
week; collective bargaining has achieved a similar reduction in
the workweek [or many German workers.

In 2012, American workers got, on average, ten paid vaca-
tion days, but 23¢ of American workers got none at all. In
contrast, German workers are guaranteed six weeks of paid va-
cation a year. Also, American workers use fewer of the vacation
days they are entitled to than do workers in other industrial-
ized countries. A 2011 survey found that only 57¢ of American
workers use all the vacation days the are entitled to, compared
to 897% in France.

Why do Americans work so much more than others? Unlike
their counterparts in other industrialized countries, Americans
are not legally entitled to paid vacation dass; as a result, the av-
erage American worker gets fewer of them. Moreover, anecdotal
evidence suggests that during the recent recession, with its high
rates of unemployment, American workers became more reluc-
tant to use the vacation days they were entitled to.

ie

Vi * H

Now that we have discussed the labor supply curve, we can use the supply and de-
mand curves for labor to determine the equilibrium wage and level of employment in

the labor market.

Figure 42-3 illustrates the labor market as a whole. The market labor demand curve,
like the market demand curve for a good, is the horizontal sum of all the individual
labor demand curves of all the firms that hire labor. And recall that a price-taking
firm’s labor demand curve is the same as its value of the marginal product of laber

curve.

The equilibrium wage rate is the v age rate at which the quantity of labor supplied
is equal 1o the quantity of labor demanded. In Figure 42-3, this leads to an equilib-
rium wage rate of W* and the corresponding equilibrium employment level of £*. (The
equilibrium vage rate is also known as the market wage rate.)

When the Product Market Is Not Perfectly Competitive

When the product market is perfectly competilive, the wage rate is equal to the value
of the marginal product of labor at equilibrium. In other market structures this is
not the case. For example, in a monopoly, the demand curve for the product faced by
the monopolist slopes downward. This means that to sell an additional unit of out-
pul, the monopolist must lower the price. As a result, the additional revenue received
from selling one more unit for a monopolist is not simply the price like it was for a
perfect competitor. It is less than the price by the amount of the price effect explained
previously—the decreased revenue on units that could have been sold at a higher price
if the price hadn't been lowered to sell another unit. How does this affect hiring? To
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42-3 Equilibrium in tha Labar Market
The market laber demand curve Wage
is the horizontal sum of the i rate

vidual labor demand curves of all
producers. Here the equilibrium
wage rate is W*, the equilibrium
employment level is L*, and every
producer hires labor up to the

paint at which VMPL = I *. So MMHNH
labor is paid its equilibrium 3lue margingl  —
of the marginal product, that is, rodi

product of
the “alue of the marginal product Tabar

of the last worker hired in the
labar market as a whole.
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determine its demand for workers, the monopolist must multiply the marginal prod-
uct of labor by the marginal revenue received [rom selling the additional output. This
is called the marginal revenue product of labor or MRPL.

(42-1) MRPL = MPI, x MR

Table 42-1 shows the calculation of a firm's marginal revenue product of labor,

For a perfectly competitive lirm, marginal revenue equals price, so VMPL and
MRPL are equivalent. The two concepts measure the same thing: the value to the firm
of hiring an additional worker. The term MRPL is a more general term that applies to
lirms in both perfect competition and imperfect competition. The general rule is that
a profit-maximizing firm in an imperfectly competitive product market employs each fac-

tor of production up to the point at which the marginal revenue product of the last unir of

the factor employed is equal 1o that factor’s cost.

TABLE 42-1

Quantity of labor
(workers)

The demand curve for laLor for a firm
operating in an imperfectly competi-
tive product market is the

Ilis equal to the marginal product of
labor times the marginal re«enue re-
ceived from selling the additior I out-
put. The marginal revenue product of
land and the marginal revenue prod-
uct of capital are equivalent concepts.

fEvenue
(TRY=PxQ

$10.00 $100.00

$10.00 100.00
9.58 86.20

9.80 186.20
9.13 73.00

9.60 259.20
863 60.40

9.40 315.60
8.07 48.40

9.20 368.00
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42-4 vhabos Demand with loperfect Gompetitio

A firm's labor demand curve is the

marginal re enue product of labor Wage
curve, which differs from the value of ~ 1ate,
the marginal preduct of labor cur-e MRPL
«hen there is imperfecl competi-

tion in the product market (as with a

monopoly, far exam With perfect
competition, the marginal re«enue

product of labor (MPL x MR) and

the +alue of the marginal product

of labor (MPL x P) are the same

because MR = P.

Labor demand
curve, MRPL

Quantity of labor
{workers)

In the case of a firm operating in an imperfectly competitive product market, the
demand curve for a factor is the marginal revenue product curve, as shown in Figure
42-4.

When the Labor Market is Not Perfectly Competitive

There are also important differences when considering the Jabor demand curve for
a firm in an imperlectly competitive labor market rather than in a perfectly compeli-
tive labor market. With perfect competition in the labor market, each firm is so small
that it can hire as much laber as it wants al the market wage. The firm's hiring deci-
sion will not affect the market. In contrast, a firm in an imperfectly competitive labor
market is large enough to affect the market wage. A labor market in which there is
only one firm g labor is called a monopsony. A monopsonist is the single buyer
of a factor. Perhaps vou've seen a small town where one firm, such as a mealpacking
company or a lumber mill, hires most of the labor—that’s an example of a monopsony
Since the firm alveady hires most of the available labor in the town, if it wants 1o lire
more workers, it has to offer higher wages to attract them.

Check Your Understanding

1. Formerly, Clive was free 10 wark as many or as few
hours per week as he wanted. But a new law limits the
maximum number of haurs he can work per week to 35.
Explain under what circumstances, if any, he is made
2. worse off.

well off.
c. better ofl.

b. equal

Multiple-Choice Questions
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Solutions appear at the back of the book.

2. Explain in terms of the income and substitution effects
how a fall in Clive’s wage rate can induce him to work
more hours than before.

1. Which of the following is necessarily true if you work
more when your wage rate increases?

a. The income effect is large.

b. The substitution effect is small.

<. The income elfect dominates the substitution effect.
d. The substitution effect dominates the income effect.

e. The income effecl equals the substitution effect.

N

. Which of the following will cause you to work more as
your wage rate decreases?

1. the income effect

L. the substitution effect

. adesire for leisure

I only

-3

. 11 only
c. I only
d. Iand Il only
e. LI, and Il

w

. Which of the following will shilt the supply curve for
labor to the right?

a. a decrease in the labor force participation rate of
women

b. a decrease in population

c. an increase in wealth

d. a decrease in the opportunity cost of leisure

e. an increase in labor market opportunities for women

4. An increase in the wage rate will

. shift the labor supply curve to the right.

e

shif1 the labor supply curve to the left.

n

. cause an upward movement along the labor supply
curve.

a

. cause a downward movement along the laber supply
curve.

. have no effect on the quantity of labor supplied.

®

labor

5. Which of the following statements about the U

force since World War 11 is incorrect?

a. Increases in population have shilted the labor supply
curve to the right.

b. Increases in immigration have shifted the labor
supply curve to the right.

c. Increases in educational opportunitics for wwomen
have shifted the labor supply curve to the right.

d. Decreases in work opportunities in foreign markets
have shifted the labor supply curve to the right.

e. Disillusionment with the state of the job market
during a recession has shifted the labor supply curve
to the lelt.

Critical-Thinking Questions

1. Draw a correctly Jabeled graph showing a perfectly
competitive labor market in equilibrium. On your
graph, label the labor demand curve, the labor
supply curve, marginal revenue product of labor, the
equilibrium wage (it ), and the equilibrium quantity of
labor (L%).

2. Then, on the same graph, illustrate how a decrease in
the price of the product made by the firm would aflect
the equilibrium wage and quantity of labor. Label the
resultiny wage rate W and the resulting quantity of
labor L.
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Alta Gracia: Can Fair Trade Work?

Check out a T-shirt or sweatshirt emblazoned with your school'’s logo at vour campus
bookstore, and the odds are very good that it vas made by Alta Gracia, the rw&:um
supplier ol college-logo apparel to American universities. Alta Gracia mw
owned by Knights Apparel, & company based in Spartanburg, South Carg-
lina, that manulactures apparel in 30 [actorics around the world. The Alia
Gracia [actory is located in the Dominican Republic, where 120 emplos ges
turn out T-shirts and sw=ats. ’
Workers at Alta Grac
pavs what it considers a

a consider themscelves lucky because the company

living wage”—sufhicient 1o feed and shelter a fam-
ily of four--and allows workers 10 join a union. Seamstress Santa Castillo,
for example, earns $500 a month, three times the average monthly pay of
$147 earned by apparel workers in the Dominican Republic, where a loaf
of bread costs $1.

Workers at the factory have not always been so lortunate. When the tac-
tory was owned by another compan:, BI&B, which made baseball caps for
Nike and Reebok, workers were paid the prevailing wage and were fired if
they complained about working conditions or tried to form a union. Even-
tually, BJ&B moved its operations to lower-v age Bangladesh, where the
minimum wage is 15 cents an hour, compared to 85 cents an hour in the
Dominican Republic. In contrast, Alta Gracia pays $2.83 an hour.

Joe Bozich started Knights Apparel in 2000; through stores of deals
he has made with universities, his company has surpassed Nike as the
number-one college supplier. He works closely with the Werker Rights
Consortium, a group of 186 universities that press college-logo apparel manufacturers
to improve workers' welfare. The consortium is part of the “Fair Trade Movement,” an
organization dedicated (o improving the welfare of wworkers in developing countries,
principally by raising wages. In 2011, $6.6 billion of Fair Trade—-approved good:
sold globally, up 127~ from 2010.

Alla Gracia was conceived by Bazich as a model factory to show that an apparel
manufacturer could pay its workers a living wage and still succeed when competi-
tors are paving their workers much less. Its production cost [or a T-shirt is $4.80—
80 cents, or 20¢¢, higher than il it paid minimum wage. Knights Apparel accepts a
lower profit margin so it doesn't have to ask retailers to pay a higher wholesale price
for its merchandise,

Some observers, though, are skeptical because Alta Gracia merchandise is sold
alongside products made by Nike and Adidas, at approximalely the same premium
price these well-known brands command. “It’s a nable effort, but it is an experiment,”
5 Andrew Jassin, an industr

ere

analyst. “There are consumers who really care and
will buy this apparel at a premium price, and there arc those who say they care, but
just want + alue.

Kellic McElhaney, a professor of corporate social responsibility at the University ol
California al Berkeley, is lews skeptical: “A lot of college students would much rather
pav for a brand that shows workers are treated well.”

1. Use the marginal productivity theory of income distribution to explain how the prevail-
ing wage for apparel workers can fall below a living wage in the Dominican Republic.

2.From the point of view of Knights Apparel, what are the pros and cons of paying the
Alta Gracia workers a living wage? What are the pros and cons from the point of view
of workers generally?

3.What factors does the success or failure of Alta Gra
Knights Apparel do to improve its chances of success?

depend on? What should

Derived demand. p. 424
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tucior Markeis
1. Just as there are markets for goods and services, there
are markets for factors of production, including labor,
land, and both physical capital and hwnan capital.

These markets determine the factor distribution of
income.

B

A profil-maximizing, price-taking firm will keep em-
ploying more units ol a lactor until the factor’s price
is equal to the value of the marginal product—the
marginal product of the factor multiplied by the price
of the output it produces. The value of the marginal
product curve is therclore the price-taking lirm’s de-
mand curve for a factor. Factor demand is often re-
lerred to as a derived demand because it is derived
from the demand for the producer’s output.

3. The market demand curve for labor is the horizontal
sum of the indi+idual demand curves of firms in that
market. It shilts for three main reasons: changes in the
prices of goods, changes in the supply of other factors,
and technological changes.

arginal Productivity Theary

4. According to the marginal productivity theory of
income distribution, each [actor is paid the value of
the marginal product of the last unit of that factor em-
ploved in the [actor market as a «hole—its equilibrium
value of the marginal product.

"

Large disparities in wages raise questions about the
validity of the marginal productivity theory ol in-
come distribution. Many disparities can be explained
by compensating differentials and by differences
in talent, job experience, and human capital across
workers, Market interference in the forms of unions
and collective action by employers also creates wage

K

Y OENns
Marginal producti« ity theor; of

Eactor distribution of income, mcome distribution, p. 432

p. 424 Equilibrium value of the
“alue of the marginal product, marginal product, p. 432

p. 427 Compensaling differenlials,

alue of the marginal product p-435

curve, p. 428 Unions, p. 436
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disparitics. The efficiency-wage model, wwhich arises
from a type of market failure, shows how wage dispari-
ties can resull lrom emplovers’ attempts to increase
worker performance. Free narkets tend to dimin-
ish discrimination, but discrimination remains a real
source of vage disparity. Discrimination is tvpically
maintained either through problems in labor markets
or (historically) through institutionalization in govern-
ment policies,

The Market for Laboi

6. Labor supply is the result of decisions about time al-
location, with each worker lacing a trade-ofl betv.een
leisure and vork. An increase in the hourly wage rate
tends to increase work hours via the substitution ef-
fect but decrease work hours via the income effect. If
the net result is that a worker increases the quantity of
labor supplied in response to a higher wage, the indi-
vidual labor supply curve slopes upward. If the net
result is that a worker decreases work hours, the in-
dividual labor supply curve—unlike supply curves for
goods and services—slopes dovnmward.

~

. The market labor supply curve is the horizontal sum |
of the individual labor supply curves of all workers in
that market. It shifts for four main reasons: changes in
preferences and social norms, changes in population,
change in opportunities, and changes in v.zalth,

@

.When a firm is not a price-laker in a [actor market,
the firm will consider the marginal revenue product
when determining how much of a factor to hire. This
concept is equivalent to the value of the marginal prod-
uct in a perfectly competitive market.

9. A monopsonist is the single buyer ol a fuctor. A market

in which there is a monopsonist is a monopsony.

Efficiency-v age model, p. 437

Time allocation, p. 441

Leisure, p. 441

Ind+vidual labor supply cut
p. 442

Marginal revenue product of
labor (MRPL), p. 445

Monopson; p. 446
Monopsonist, p. 446




