
Lesson 11 - Resource Market
Acknowledgement:  BYU-Idaho  Economics  Department  Faculty   (Principal  authors:  Rick  Hirschi,  Ryan  Johnson,
Allan Walburger and David Barrus)

Section 1 - Deriving Demand for Resources

Factors of Production

We now turn our attention to the demand and supply of resources also called inputs or factors. 

Resources are used in the production of  goods and services. The demand for  an input or resource is derived from
the  demand for  the  good or  service  that  uses the  resource (see graphic  below).   Consumers do not  directly  value
steel, in and of itself, but since we demand cars, we indirectly demand steel. If the demand for cars increases, there
would be an increase in the demand for the steel that is used to make cars. 

Derived Demand
The demand for resources are derived from the products they produce.

If the demand for cars increases, then the demand for iron ore increases.

If the demand for cars decreases, then the demand for iron ore decreases.

Demand For Cars

If there is a supply shock that decreases the supply of iron ore, then the supply of cars will decrease.

Supply Shock

Reset

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Understanding derived demand and the supply of inputs can help us understand how the markets for inputs function,
and in  turn,  how these markets  relate to  the markets for  final  goods (i.e.  the goods consumers actually  purchase).
Understanding  these  concepts  enable  us  to  determine  how  much  a  firm  would  be  willing  to  pay  for  steel  on  the
margin or if it is worth paying someone $20 per hour. These answers depend on the value or revenue generated by
using  an  additional  amount  of  the  input  in  question  (i.e.  what  is  the  value  or  revenue  generated  by  an  additional



worker) compared to what it  costs to employ that additional amount of input (i.e. the wage rate). Similar to the con-
cept of marginal revenue and marginal cost, which measures the additional benefits and costs of producing another
unit of output, we use the concept of marginal revenue product and marginal resource cost which measures the
additional revenue and additional cost from using one more input (see graphic below). 

Marginal Revenue Product

Marginal Revenue Product is the additional revenue generated from using one more unit of the input. Mathemati-
cally, it is the change in total revenue divided by the change in the number of inputs (x), which is also equal marginal
product times marginal revenue. Let’s simplify this equation so that this outcome is more apparent.  Assume that the
final good or service is selling in a competitive market, then the marginal revenue is equal to the price of the output.
This means TR = Q * P, and in a competitive market, price doesn’t change as output changes, therefore it also won’t
change when input levels change.  Also recall that Q is the same as total product (TP); the change in TP as the input
changes  (DTP/Dx)  equals  marginal  product,  MP  (look  back  to  the  chapter  on  production  and  costs  for  a  quick
refresher).  So the marginal revenue product is just the change in output that arises from a change in input (i.e. MP)
times the price of the output.  This tells us something very important, which is, how much this additional input is worth
to the firm because of the additional revenue that it generates.

Marginal Resource Cost

The marginal resource cost is the additional cost incurred by employing one more unit of the input. It is calculated
by the change in total cost divided by the change in the number of inputs. In a competitive resource or input market,
we assume that the firm is a small employer in the market.  In other words, the firm will not be able to affect the price
of the input regardless of the number of inputs employed. This is much like a firm in a competitive output market that
is  too small  to  affect  the price;  therefore,  it  is  a price-taker.   Under these market  conditions, the marginal resource
cost is the price of the input, say wages (w), since the additional cost of employing one more unit of the input is just
the price of the input.

Marginal Revenue Product and Marginal Resource Cost
The marginal revenue product is the additional revenue that is earned when one more worker

is hired. The marginal resource cost is the additional cost of hiring one more worker. This can also apply

to an additional unit of capital. The optimal number of workers is determined where the marginal revenue

product equals the marginal resource cost. In the example below, MRP=MRC when there are five workers.

Marginal Revenue Product

MRP = DTRDX = MP*MR

Marginal Resource Cost

MRC = DTotal CostDX

In a competitive market:

MRC = DTotal CostDX =
DW*XDX = W

Labor Output MP Price Total Revenue MRP MRC

0 0 ** 5 0 ** **

1 12 12 5 60 60 20

2 22 10 5 110 50 20

3 30 8 5 150 40 20

4 36 6 5 180 30 20

5 40 4 5 200 20 20

6 42 2 5 210 10 20

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Now we can return to our earlier question regarding whether it was worth paying someone $20 per hour (assuming
the  wage  was  our  only  variable  cost).  To  answer  this  question,  we  would  compare  the  marginal  revenue  product
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(MRP) to the marginal resource cost (MRC) of $20 (see graphic above).  If the MRP is greater than or equal to the
MRC then  we should  employ  the  resource.  If  the  MRP is  less  than  the  MRC,  we  should  employ  fewer  resources.
When examining the marginal revenue product, we see the law of diminishing marginal returns since each additional
unit  of the input yields a lower marginal product and thus a lower marginal revenue product. This fact highlights an
important difference between demand and derived demand; derived demand is downward sloping due to the law of
diminishing  returns  not  the  income  and  substitution  effects  that  cause  downward  sloping  demands  for  consumer
goods.

In  our  example,  employing  the  first  unit  of  labor  increases  our  revenue  by  $60  and  our  costs  by  only  $20,  so  we
employ the resource. We continue our evaluation till we get to 5 units of labor where the MRP and MRC are equal. If
we were to employ the sixth unit of labor, we would incur an additional cost of $20 but only generate $10 of additional
revenue.

Comparing the  marginal  revenue product  to  the  marginal  resource cost,  we  should  employ  5  units  of  labor.  In  our
practice  problem,  the  price  of  the  output  is  only  $4  rather  than  $5.    As  a  result,  the  marginal  revenue  product
decreases. In addition to the price of the output changing the marginal revenue product, these other factors will also
change the marginal  revenue product  for  labor:  human capital  –  as workers gain  additional education or  skills  that
increase  their  productivity  the  marginal  revenue  product;  capital  –  as  the  amount  of  capital,  such  as  machinery,
available to  workers increases, we would anticipate the MRP for  labor to  increase. Likewise, if  workers are able to
work with better equipment through increases in technology, the productivity of workers increases. 

Deriving the Demand Curve

Using our decision rule of MRP = MRC, we can derive the demand curve for an input. Determine the optimal number
of inputs to employ given the following prices of the input or wage rate: $4, $8, $16, $24, $32, $40, $48.

Deriving Demand - Perfectly Competitive Labor Market
The demand for labor can be derived from the marginal revenue product

and the marginal resource cost. In this example, marginal revenue product is calculated below.

Labor Output MP Price Total Revenue MRP

0 0 ** 4 0 **

1 12 12 4 48 48

2 22 10 4 88 40

3 30 8 4 120 32

4 36 6 4 144 24

5 40 4 4 160 16

6 42 2 4 168 8

7 43 1 4 172 4

8 43 0 4 172 0

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

From this demand schedule (see table above), we can create a demand curve for labor (see graphic below). 
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Deriving Demand - Perfectly Competitive Labor Market

In the table above, the marginal revenue product was calculated. In the table below is a table with the marginal resource cost.

In this case the price of labor, or marginal resource cost varies. When MRC=4, then looking in the table above, the

optimal number of workers is 7. When MRC=8, the optimal number of workers is 6, etc. We can derive a the demand

for labor. At lower wage rates, more workers are hired. However, as the wage rate increases firms hire less workers.

Values

MRC Labor

4 7

8 6
16 5

24 4

32 3
40 2
48 1

Demand for Labor
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Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

If the firm is a price maker in the product market, price is not equal to marginal revenue. Since marginal revenue is
less than price, the demand for the resources will decline faster as the price of the input increases. The table on the
right  shows  the  quantity  of  labor  demanded  in  a  perfectly  competitive  market  (pc)  where  price  equals  marginal
revenue and the quantity of labor demanded when the firm is a price maker in the product market (pm) (see graphic
below).

In the table on the right, the quantity of labor demanded in a perfectly competitive market is from our previous calcula-
tion.  To  calculate  the  quantity  of  labor  demanded when the  firm  is  a  price  marker  in  the  product  market  (pm),  we
compare the MRC to the MRP from the table on the left.  For example comparing the of MRC of four dollars to the
MRP,  we  find  that  four  units  of  labor,   with  an  MRP  of  $10.50,  would  be  optimal.   The  fifth  unit  of  labor  would
increase revenue by only two dollars which is less than the additional cost of $4. 
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Price Makers in the Product Market
The table on the right shows the different between the number of workers hired in a perfectly competitive labor market and a price maker

labor market. As the wage rate or marginal resource cost MRC changes, the number of workers decreases in a perfectly

competitive market These numbers were calculated in the previous examples. However, when a firm is a price maker and has

influence over the wage rate, then the number of workers changes less consistently. The table on the left is used to calculated the

number of workers when a firm has some control over the wage rate. Typically a firm will want MRP to be greater than MRC. In

other words, a price maker will want to be getting more revenue when one more worker is hired, then it costs to hire that worker.

Labor Output MP Price Total Revenue MRP

0 0 ** 4.00 0 **

1 12 12 3.75 45 45

2 22 10 3.50 77 32

3 30 8 3.25 97.5 20.5

4 36 6 3.00 108 10.5

5 40 4 2.75 110 2

6 42 2 2.50 105 -5

7 43 1 2.25 96.75 -8.25

8 43 0 2.00 86 -10.75

MRC Qpc Qpm

4 7 4

8 6 4

16 5 3

24 4 2

32 3 2

40 2 1

48 1 0

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Monopsony

A  monopsony  exists  when  there  is  only  one  buyer  in  the  market  or  in  the  case  of  the  labor  market,  only  one
employer.   Since the firm is  the only  buyer,  then obviously  it  will  be large enough to  affect  the wage rate.   So the
supply curve of labor it faces is upward sloping since at a higher wage rate the quantity of labor supplied increases.
This means that it is a wage-setter rather than a wage-taker.  How does a monopsony use its market power?
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Monopsony

The labor supply and labor demand curves show the perfectly competitive Wpc wage rate and the monoposony

Wm wage rate. Notice that the monoposony wage rate is less than the perfectly competitive wage rate.

Original source code by William J. Polley. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Recall  that  the  marginal  resource  cost  curve  is  the  additional  cost  incurred  by  employing  one  more  unit  of  the
resource. When facing an upward sloping supply curve of labor, to employ one more worker, the monopsonist must
not only pay a higher wage rate to the next worker, but also pay a higher wage to all the workers it could have hired
at a lower wage rate. This causes the marginal resource cost to be to greater than the supply curve. For example, if
one worker can be hired at $20 and the second worker can be hired at $25, then the marginal resource cost of hiring
the second worker is $30 which includes the $25 paid to the second worker plus the five dollar increase in the wages
of the first worker.

The firm will employ a quantity of labor where the marginal revenue product is equal to the marginal resource cost.
But the wage rate at that quantity is determined from the supply curve of labor. The monopsonist only has to pay the
wage that workers at that quantity level are willing to work for.  Compared to the competitive market, we see that the
monopsonist will employ fewer workers and pay a lower wage rate. 
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Ponder and Prove - Section 1 - Deriving Demand for Resources

Section 1 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

A business sells a good for a price of $10. If the firm has three workers

they can produce 100 units. If the firm has four workers they can produce

120 units. What is the marginal revenue product of hiring the fourth worker?

$1000

$2200

$200

$1200

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Section 2 - Cost Minimization and Profit Maximization

Cost Minimization

Recall from consumer behavior, consumers maximize their utility by purchasing those goods or services that give the
highest marginal utility per dollar spent. If a consumer could get more marginal utility per dollar from one good than
another, they should purchase more of that good and less of the other, increasing their total utility. Thus the decision
rule for utility maximization is to purchase that combination of goods such that the ratio of marginal utilities per dollar
are the same. (i.e., MU1/P1 = MU2/P2)

Producing a given output
Below is a reminder of the utility maximization and cost minimization conditions.

Utility Maximization : MU1 P1 = MU2  P2
Cost Minimization : MP1  w1 =MP2 w2

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

This  same  concept  can  be  applied  to  the  resource  market  to  determine  the  cost  minimizing  combination  of
resources to produce a given level of output. In construction, for example, a certain level of output may be attained

Lesson 11 - ECON 150- Revised Fall 2014.nb    7



by various combinations of  labor  and capital.   A  nail  gun is  able  to  do the work  of  several  workers with  hammers.
Other examples: would be using different foods to meet given dietary guidelines, e.g.,  calories, protein, or carbohy-
drate level. To reach a certain number of potential customers at the lowest cost, a firm has to decide what combina-
tion of media, i.e., radio, TV, newspaper, or the web, allow the firm to reach its goal at the least cost.

To determine the cost minimizing combination of resources to produce a given output level, a firm should select that
resource combination  that gives that greatest marginal product per dollar. At the point of cost minimization, the ratio
of marginal products divided by the resource price (w) will be that same, MP1/w1 = MP2/w2.

Cost Minimization
To minimize cost, we want to hire the number of workers where marginal product of labor MPl divided wage rate of labor

wl equals the marginal product of capital MPk divided by the wage rate or rental rate of capital wk. The price

of labor is $10 per unit, and the price of capital is $20 per unit. Our total product needs to equal 66, and MPlwl

= MPkwk. In the example, we would employ three units of labor and two units of capital to minimize our costs.

L TPL MPL MPL wL K TPK MPK MPK wK

0 0 ** ** 0 0 ** **

1 12 12 1.2 1 20 20 1

2 22 10 1 2 36 16 0.8

3 30 8 0.8 3 48 12 0.6

4 36 6 0.6 4 56 8 0.4

5 40 4 0.4 5 60 4 0.2

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

When  determining  the  cost  minimizing  combination  of  resources,  we  must  first  divide  the  marginal  product  of  the
resources by the resource price.  In the above example, the price of labor (L) is $10 per unit and the price of capital
(K) is $20 per unit.  For simplicity, we will  assume that labor and capital are substitutes in production, meaning that
there is not a certain amount of labor required to operate the capital.

If we were assigned to produce an output level of 66 units, what combination of labor and capital should we employ?

The first unit of labor gives 1.2 units of output per dollar compared to only 1 unit of output per dollar for capital, so we
should use the labor first. Since this would give us only 12 units of output, we need to employ more resources. The
second unit  of  labor and the first  unit  of  capital have the same marginal product per dollar, so we are indifferent to
which  we  employ  first  and  since  we  need  both,  we  will  employ  each.   Still  needing  more  resources  to  reach  our
output  level  of  66  units,  we  compare  the  third  unit  of  labor  and  the  second  unit  of  capital.  Both  have  the  same
marginal  product  per  dollar  and  we  need  both  to  reach  our  given  output  level.  Thus  we  will  employ  three  units  of
labor and two units of capital to produce 66 units of output. 

Profit Maximization

Finding  the  cost  minimization  combination  of  resources  to  produce  a  given  output  level  is  a  necessary  but  not  a
sufficient condition for profit  maximization. The firm must also determine the output level that maximizes profits.  As
discussed  earlier,  a  firm  must  compare  the  marginal  revenue  product  to  the  marginal  resource  cost  of  using  the
resource.  By  dividing  the  MRP  by  MRC,  we  can  compare  the  additional  revenue  generated  per  dollar  cost  of  the
resource. For example, if  the MRP/MRC is $2, then the firm is generating two dollars of revenue for every dollar of
cost of the resource.
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Profit Maximization
Decision rule: MRP = MRC. At the point of profit maximization the ratio MRPMRC = 1.

L TPL MPL MRPL MRPLMRCL K TPK MPK MRPK MRPKMRCK

0 0 ** ** ** 0 0 ** ** **

1 12 12 24 2.4 1 20 20 40 2

2 22 10 20 2 2 36 16 32 1.6

3 30 8 16 1.6 3 48 12 24 1.2

4 36 6 12 1.2 4 56 8 16 0.8

5 40 4 8 0.8 5 60 4 8 0.4

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

For example, assume that the price of output is $2 per unit  and the price of labor is $10 and the price of capital is
$20.  To determine the profit  maximizing input level,  we would first  compute the marginal revenue product for  each
input  then divide it  by  the  resource price  or  marginal  resource cost.  We then determine which inputs,  if  employed,
would add more additional revenue than cost. In looking at labor, we would employ four units. If we employed the fifth
unit, we would only generate 80 cents of revenue per dollar cost. In looking at capital, we would employ three units of
capital. If labor and capital were the only costs, we could determine the resulting profit. Using four units of labor and
three units of capital, we would produce 84 units of output or $168 of revenue. Subtracting total costs of 4 labor units
times $10 plus 3 capital units times $20 = $100, yields a profit of $68. 
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Ponder and Prove - Section 2 - Cost Minimization and Profit Maximization

Section 2 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

Use the table below to answer this question. If a firm wants to produce 88

units of a good, what is the cost minimizing combination of labor and capital?

Labor = 5; Capital = 3

Labor = 4; Capital = 1

Labor = 3; Capital = 4

Labor = 2; Capital = 5

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Section 3: Labor Supply and Compensation

Backward Bending Supply Curve

There  is  another  interesting  feature  about  resource  markets  that  is  specific  to  labor.   This  feature  arises  because,
unlike other inputs,  workers are utility  maximizers and they experience a trade-off  between work and leisure.   This
interesting trade-off may result in an unusual supply curve for labor which exhibits  a backward bending segment at
higher wage rates. The backward bending nature arises because it is possible when wages get high enough that the
quantity supplied of  labor declines with further wage increases. In general,  this can be explained quite easily using
substitution and income effects (much like they were used for consumer choice and demand).
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Backward Bending Supply Curve
The supply curve for labor is backward bending. Labor is an inferior good. Leisure is a normal good. At lower wages, when wages

increase workers substitute from leisure to labor and work more. This is the substitution effect. However, as wages continue

to increase, the income effect becomes greater than the substitution effect. This means that after a certain wage rate, workers

are less willing to work and more willing to engage in leisure activity. Thus, the quantity of labor supplied starts to go down.

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

The  worker  faces  a  trade-off  between  labor  and  leisure.  As  the  price  of  labor  increases,  the  substitution  effect
leads the individual to supply more labor and have less leisure since the opportunity cost  of  leisure has increased.
However,  as  the  wage  rate  rises,  individuals  are  able  to  have  the  same  income  level  with  fewer  hours  of  work,
allowing  for  more  leisure  time.  The  income  effect  is  often  negative  and  if  the  income  effect  is  greater  than  the
substitution effect,  the individual will  reduce the quantity of  labor supplied as the wage rate rises. In other words, a
doctor or someone making a high wage rate may ask: "What is the value of having more income if I don't have time
to enjoy it?" Thus they choose to work only three days a week and spend the remaining time in leisure activities such
as golfing or sailing.

Employee Compensation

It  is  important to  keep in mind that  the wage rate is typically only a portion of  the compensation to employees and
that workers should consider the entire package when evaluating employment alternatives.  According to the Bureau
of Labor Statistics, total benefits make up 30.7 percent of the total compensation to civilian workers. The table below
highlights the breakdown between wages and benefits.
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Employee Compensation
This table shows employer costs for employee compensation including wages and benefits. The first

column shows the different categories. The second column $ shows the average amount compensated per

hour worked for civilan workers in March 2012. This means that 'wages and salaries averaged $21.27 per hour

worked and accounted for 69.3 percent of these costs, while benefits averaged $9.42 and accounted for the

remaining 30.7 percent.' Source: http: www.bls.govnews.releaseecec.toc.htm

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Think of what you would like to have in a career. While monetary reward is important, there are many other factors
that individuals seek for in their employment, particularly when they consider the portion of their life that will be spent
working. Many of these factors are non-pecuniary or non-monetary but still  are important factors of a career. Since
individual preferences vary, the factors that individuals seek for in a career will also vary.  These factors may include:
a sense of accomplishment, flexibility, opportunities for personal growth or advancement, a career that is challenging,
the location where one lives, the people that one would work with, or the lifestyle that can be lead, such as time to be
with family or serve in the Church or community. As Mark Millburn pointed out in the 2001 Business Summit,  there
are some things money can and cannot buy. He said that money will  buy “a mattress but not sleep”, “medicine but
not health,” “amusement but not happiness,” “a book but not an eduction,” and “flattery but not respect.”

Labor Unions

In some labor markets, workers have joined together and formed a labor union.  By bargaining collectively with the
employers,  unions  seek  to  exercise  their  market  power  and  demand  higher  wages,  better  working  conditions,  or
other benefits. Based on the Bureau of Labor Statistics data, while wages and salaries are slightly higher for union
workers, benefits are significantly greater for union workers.
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Labor Unions
This table shows employer costs for employee compensation including wages and benefits broken out by union and nonunion.

The first column shows the different categories. The second column $ shows the average amount compensated per

hour worked for civilan union workers in March 2012. The third column $ shows the average amount compensated

per hour worked for nonunion civilan workers in March 2012. Source: http: www.bls.govnews.releaseecec.toc.htm

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Unions may seek to increase the wages of  their  members either by increasing the demand for  labor or  decreasing
the supply of labor. To increase the demand for labor, unions may pursue a variety of activities.

1. Unions may seek to increase the price of alternative resources, such as lobbying to increase the minimum wage
for  nonunion  workers  or  restrict  the  use  of  capital,  which  is  a  substitute  to  union  labor.  In  2002,  the  International
Longshore and Warehouse Union (ILWU) shut down 29 west coast ports in part to protest and limit the adoption of
technology for  loading and unloading. Although it  would increase the productivity  of  workers  using the  loading and
unloading technology, the substitution to more capital, would have reduced the number of workers needed.

Watch: http://www.pbs.org/newshour/bb/economy/july-dec02/ports_10-03.html

2.  Unions  may  increase  the  productivity  of  workers  through  training  or  apprenticeship  programs.  As  productivity
increases, the marginal revenue product would rise increasing the demand for the labor.

3. Unions may pay for product advertisement to increase the demand for product and thus the demand for labor.

4. Last, unions may pursue political activities that increase the demand for the labor such as a requirement to employ
only union workers on certain projects.

Alternatively, unions seek to restrict the supply of labor to increase wages by lobbying for laws that restrict that age a
person is eligible to work or the number of hours they are allowed to work. For example, the "law says that pilots who
work for an airline cannot fly more than 100 hours a month or more than 1,000 hours a year" (Source: http://www.bls.-
gov/k12/science03.htm).  Air traffic controllers have a mandatory retirement age of 56 (Source: http://www.bls.gov/o-
co/ocos108.htm). Other laws such as licensing requirements restricts the number of entrants in a particular occupa-
tion,  such as  electricians or  plumbers.  In  the  early  twentieth  century,  some unions restricted the  supply  of  labor  in
their crafts by prohibiting African Americans from becoming union members or requiring a literacy test to reduce the
number  of  individuals  qualified  to  join  the  union.  (Reference:  http://www.econlib.org/library/Enc/LaborUnions.html;
http://www.wsws.org/articles/2002/oct2002/ilwu-o10.shtml)

While higher wages and benefit packages help the workers, they increase the cost of making the product as seen in
the comparison of union verses nonunion workers below.  

With  the  passage  of  laws,  such  as  the  National  Labor  Relations  Act  of  1935  or  Wagner  Act,  union  membership
increased dramatically in the United States as employers were forced to accept unions if  the majority of  workers in
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the company voted for a union. By 1945, union membership peaked at 35 percent of wage and salary workers, but
has  since  declined.  In  1947,  the  Taft-Hartley  Act  outlawed  “closed  shops,”  which  forced  firms  to  hire  only  union
members and allowed states to pass right-to-work laws limiting “union shops, ” which forced workers to join within a
certain time period after being hired. Today, the public sector constitutes those industries with the highest percentage
of unions members (Source: http://www.bls.gov/webapps/legacy/cpslutab3.htm).

Although unions have negotiated to raise the wages of  all  union members collectively and improve overall  working
conditions, some argue that need for unions has decreased due to laws that improve working conditions in the United
States,  some of  which  were  encouraged by  the  unions.   Another  argument  that  has  been  made against  unions  is
known as the principal-agent problem, wherein the goals or objectives of the union which represents the workers as
a whole conflict  with the goals of  the individual union member. The individual workers may disagree with how their
union dues are being spent or the activities that are supported. 

Percentage of Union Membership by Industry
These two tables show the percentage of union membership by industry. The table

on the left shows the private sector and the various industries in the private sector. The table on the

right shows the public sector and union membership for the federal, state, and local governments.

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

(References:  http://www.bls.gov/opub/cwc/cm20030124ar03p1.htm,  http://www.bls.gov/news.release/union2.n-
r0.htm, 
http://law.jrank.org/pages/11179/Wagner-Act.html# ixzz0jmogGgdX,  http://digitalcommons.ilr.cornell.edu/cgi/viewcon-
tent.cgi?article=1176&context=key_workplace, 
http://findarticles.com/p/articles/mi_m1154/is_v73/ai_3706491/)
 
What would happen if a monopolist (a single seller) met a monopsonist (a single buyer)?  Following the closure of a
Wal-Mart store in Quebec, just as the first union contract neared completion, several other Wal-Mart stores contem-
plating unionization voted down the union.

Read the following web pages:

1. http://www.commondreams.org/headlines05/0210-13.htm

2. http://www.washingtonpost.com/wp-dyn/articles/A51521-2005Apr13.html

Minimum Wage

Earlier in the semester we discussed government imposition of price floors, for example minimum wage. When the
wage rate is raised above the market equilibrium quantity, there is a surplus of labor, meaning more individuals are

14     Lesson 11 - ECON 150- Revised Fall 2014.nb



willing to work at minimum wage than firms are willing to hire.  Increasing the minimum wage results in firms laying
off those workers whose marginal revenue product is less than the marginal resource cost. 

Minimum Wage - Price Floor

Use the slider bar to increase or decrease the price floor. A binding price floor is above equilibrium. This means the price

cannot fall below the price floor to equilibrium. If the price floor is below equilibrium, then the price floor

is non-binding because the price can move to equilibrim.

Price

Decrease....................Increase

Price = 60

Q. Demanded and Q. Supplied

Quantity Demanded = 20
Quantity Supplied = 60

Shortage Amount= 0
Surplus Amount= 40

Reset

0 20 40 60 80
Quantity

20

40

60

80
Price

D

SPrice Floor: Binding

Surplus Created Qd < Qs

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Work Incentives

Some  firms  will  pay  a  wage  rate  greater  than  the  going  market  wage  rate.   This  efficiency  wage  is  intended  to
discourage  workers  from  shirking  at  work,  increase  employee  morale  and  productivity,  reduce  employee  turnover,
and  increase the  pool  of  qualified  job  candidates.  Paying  a  wage rate  above  the  market  wage may  achieve  these
purposes because it increases the opportunity cost of quitting or getting fired. Since hiring and firing employees can
be costly to the firm, paying an efficiency wage may actually reduce labor costs. In part to reduce employee turnover,
Henry Ford,  in  1914,   paid his workers above average wages of  five  dollars per  day.   Research indicates that  this
lead to a greater pool of job applicants, and higher productivity of workers which resulted in greater company profits
(Source: http://ideas.repec.org/a/ucp/jlabec/v5y1987i4ps57-86.html).

Another incentive to increase productivity is piece-rate pay, where employees are paid based on what they produce.
The advantage of this system is that workers with a higher marginal revenue product are rewarded for their produc-
tion, which provides an incentive for them to work hard. Sales positions or jobs picking fruit,  for example, are often
commission  or  piece-rate  based.  Some  of  the  challenges  that  exist  with  the  piece-rate  system  include  accurately
measuring  the  contribution  of  an  individual.  If  a  job  requires  several  individuals  to  produce  a  product,  it  may  be
difficult to separate the contribution of each. In this case, firms will sometimes employ a group piece rate where the
group as a whole is paid for their production. Another potential challenge of the piece-rate system is the impact on
quality. Individuals may have a greater incentive to cut corners, resulting in lower quality if they are paid solely based
on the number of units produced. If  laborers picking fruit,  say strawberries or raspberries, are paid by the flat or by
the pound, they may have an incentive to pick some berries that are not yet ripe or to pass by ripe fruit that is harder
to  reach.   Social  pressure  may help  or  hinder  the  piece rate  system.  Competition can encourage other  workers  to
work harder. However, if  one worker's output is far exceeding the others in the group, the group may put pressure
on the individual to slow down since she is making the rest of them "look bad."  If the worker desires to be accepted
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in the group, they may slow down to a "socially acceptable" level of output. Many employers will use some combina-
tion of wages and commissions or piece-rate, such that employees are guaranteed some minimum income level yet
still provided an incentive to work hard.

Financially, a career in economics can also be rewarding, since majoring in economics helps students develop strong
analytical and quantitative reasoning skills that enable them to not only solve problems but also identify the appropri-
ate questions to ask in evaluating the alternatives that  exist.   This economic way of  thinking helps individuals on a
daily  basis  with  the  decisions  they  face  and  allows  them  to  address  issues  in  a  wide  variety  of  areas  including
finance,  business,  public  policy,  and international  trade.  The table  below outlines the  salaries of  selected business
related majors. 

Salaries of Selected Business Related Majors
The table shows various business related undergraduate degrees by salary for 2012. The table is sorted

by the column 'Mid-Career Median Salary.' Source:http: www.payscale.combest-collegesdegrees.asp

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

A  compensating  differential  may  be  required  to  compensate  individuals  in  occupations  that  are  relatively  more
unpleasant or risky. 
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Compensating Differentials
When people work in risky jobs, they are usually compensated

for that risk. Therefore, higher risk jobs typically have higher wages than less risky jobs.

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

(Reference: http://www.bls.gov/news.release/pdf/cfoi.pdf)

Ponder and Prove - Section 3 - Labor Supply and Compensation

Section 3 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

What is one of the primary reasons that the labor supply curve is backward bending?

labor is a normal good, leisure is a normal good

labor is a normal good, leisure is an inferior good

labor is an inferior good, leisure is a normal good

labor is an inferior good, leisure is an inferior good

Grade My Answer Reset

"Results"
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Original source code for problem above from Craig Bauling. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Section 4: The Economic Value of an Education
President Gordon B. Hinckley understood the importance of preparing for a career and that society rewards individu-
als according to their worth as society perceives that worth.

“Get all the education you can. I repeat, I do not care what you want to be as long as it is honorable. A car mechanic,
a brick layer, a plumber, an electrician, a doctor, a lawyer, a merchant, but not a thief. But whatever you are, take the
opportunity to train for it and make the best of that opportunity. Society will reward you according to your worth as it
perceives that worth.” (Gordon B. Hinckley, Teachings of Gordon B. Hinckley, 172–173,  http://www.lds.org/topics/edu-
cation)

In a market system, wages reflect the equilibrium of the supply and demand for labor. Thus we would anticipate that
wage rates would differ based on the occupation. Some occupations require significant training which would limit the
supply of the labor in that field.  Other occupations may not require substantial training, but the nature of the work or
the working environment discourages many individuals from entering that occupation.  Based on a study released by
CareerCast.com using five criteria, the best and worst of 200 jobs of 2012 are shown below. 

The Best and Worst Jobs
Career Cast uses five criteria when creating the list of best and worst jobs. The five

criteria inherent to every job: 1 Income, 2 Work Environment, 3 Stress, 4 Physical Demands, and

5 Hiring Outlook. Source: http: www.careercast.com jobs-rated2012-ranking-200- jobs-best-worst

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Economists ranked 48th in the study.

At a BYU-Idaho stake conference, Elder Claudio Costa of the Seventy told the students that it used to be as long as
you worked hard enough and long enough, you could provide for your family. Today, you can’t work hard enough to
provide for a family, you need an education. He then followed up with this important question: Can you find meaning-
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ful  employment  with  the  major  you  have  chosen?  (BYU-Idaho  Third  Stake  Conference,  Mar.  10,  2001)  Note  that
meaningful employment is not solely measured by the wage rate, nor does it necessarily require a university degree.
Many individuals are able to find meaningful employment with technical training that prepares them to enter a given
vocation.

Median earnings differ based on level of education attained. Part of this reflects the human capital or skills attained
by completing an education. Another component is that individuals who complete an education are, as a whole, more
persistent and diligent and thus tend to earn higher incomes due to their drive and work ethic and not just their level
of  education.  Screening  is  when  firms  try  to  select  the  best  workers  from  the  pool  of  job  applicants.   They  may
choose to consider only those individuals that have completed a certain education level, maintained a certain grade
point average, or that have a specified level of work experience.

As you consider your career, it is important to identify those areas in which you will differentiate yourself from others.
With some majors having over a thousand students, each taking similar classes, how will you stand out?  Take a few
minutes and think of ways that you have or can differentiate yourself from others in each of the following categories:

1. Major / knowledge
2. Skills
3. Values
4. Experiences

Think of what skills are transferrable and applicable and how you can add value to an employer.

To  develop these  skills  or  characteristics  often  requires substantial  sacrifice.   President  Hinckley said:  “Now is  the
great  day  of  preparation  for  each  of  you.  If  it  means  sacrifice,  then  sacrifice.  That  sacrifice  will  become  the  best
investment  you  have  ever  made,  for  you  will  reap  returns  from  it  all  the  days  of  your  lives”  (Gordon  B.  Hinckley,
Teachings of Gordon B. Hinckley, 172–173).

In  the  movie  “A  League of  their  Own“  in  response to  Dottie  saying she’s  quitting the  team because “it  just  got  too
hard, “ Jimmy Dugan (Actor Tom Hanks) responded: “It’s supposed to be hard. If it wasn’t hard, everyone would do
it.  The hard is what makes it great.” Those individuals who take the path of least resistance in the educational pro-
cess, are often rewarded accordingly. Elder Neal A. Maxwell taught:

“When  the  time  comes,  young  men,  make  your  career  choices.  Know  that  whether  one  is  a  neurosurgeon,  forest
ranger, mechanic, farmer, or teacher is a matter of preference not of principle. While those career choices are clearly
very important, these do not mark your real career path. Instead, brethren, you are sojourning sons of God who have
been invited to take the path that leads home. There, morticians will find theirs is not the only occupation to become
obsolete. But the capacity to work and work wisely will  never become obsolete. And neither will  the ability to learn.
Meanwhile, my young brethren, I have not seen any perspiration-free shortcuts to the celestial kingdom; there is no
easy escalator to take us there.” (Neal A. Maxwell, “Put Your Shoulder to the Wheel,” Ensign, May 1998, 37)

(Reference: http://www.lds.org/topics/education)
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Education Pays...
Education pays in higher earnings and lower unemployment rates.

Original source code by Javier Puertolas. Modified by David Barrus, Victoria Cole, and Brent Nicolet

Graph source: http://www.bls.gov/emp/emptab7.htm

Ponder and Prove - Section 4 - The Economic Value of an Education

Section 4 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

Which of the following statements is NOT true?

Median earnings do NOT differ based on education attained

Society will reward you according to your worth as society perceives that worth

Individuals can find meaningful employment with technical training.

Wages reflect the equilibrium of supply and demand of labor in the market

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus, Victoria Cole, and Brent Nicolet
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Section 5 - Isoquants (Appendix)

Isoquants Curves

Isoquants  and isocost curves allow for a more in-depth analysis of how a firm minimizes their costs. For modeling
purposes we will look at two resources: labor and capital.  An isoquant curve shows the different combinations of the
labor and capital that yield the same quantity, independent of the price of the resources. All combinations of the two
resources  (labor  and capital)  that  are  on  the  isoquant  yield  the  same quantity,  say  Quantity  =  4.   Producing more
quantity  requires  more  capital  and/or  labor  (move  the  slider  to  the  right),  and  producing  less  requires  less  capital
and/or labor (move the slider to the left).

Isoquant Curves

Use the first slider bar to increase and decrease quantity produced. Use the second slider bar to move

the point on the graph, which will calculate the marginal rate of technical substitution MRTS at that point.

Shifts in the Isoquant Curves

Decrease....................Increase
Quantity

Quantity Produced = 4.

Marginal Rate of

Technical Substitution MRTS

MRTS = 0.44

Reset

Original source code for graph above from Javier Puertolas. Modified by David Barrus and Victoria Cole.

An isoquant curve map shows the family of isoquant curves. The curve is convex because of the law of diminishing
marginal product for both capital and labor. Just as a line on a topographical map indicates the different points that
are at the same elevation, the different points along an isoquant curve, indicate that same level of production. As you
move the sliders in the graphic above to the right and left,  you will  notice the different levels of quantity as the iso-
quant curves shift to the right and left. 

Marginal Rate of Technical Substitution (MRTS)

The marginal rate of technical substitution (MRTS) is the slope of the curve, and measures the rate at which labor
can  be  substitued  for  capital  while  producing  the  same  quantity.  Thus  the  marginal  rate  of  technical  substitution
reflects the ratio of marginal products between the two resources as shown in the formula below. 

MRTS = - 
MPL

MPK
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For example, in the graphic above if the quantity produced is 4 the marginal rate of substituion is -0.44. This means
that the firm would be willing to trade 0.44 workers for one more unit of capital. 

Since any combination of the labor and capital will only yield one value of quantity produced at a particular point in
time, isoquant curves will never cross each other. 

Ponder and Prove - Section 5 - Isoquant Curves

Section 5 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

A curve that shows all the different combinations of labor and capital

that yield the same quantity, independent of the price of the resource is an:

indifference curve

budget constraint

isocost curve

isoquant curve

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus and Victoria Cole

Section 6 - Isocosts (Appendix)

Isocost Curves

The isocost curve indicates the combinations of the capital and labor that have the same cost. The intercept points
of the isocost curve is computed by dividing the total cost by the price of the resource. For example, if the total cost
was $8 and the price of capital was $2 and the price of capital were $1, then the firm would employ 4 units of labor
($8/$2) or 8 units of capital ($8/$1). Any combination of capital and labor that are below the isocost curve are below
the total cost of the isocost curve, while those to the outside (farther from the origin) are more expensive (see graphic
below).
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Isocost Shifts

Use the slider bar to increase and decrease total cost, price of labor

L which is the wage rate w, and price of capital K which is the rental rate of capital r.

Shifts in the Isocost Curve

Decrease..........................Increase
Total Cost

Decrease..........................Increase
Price L

Decrease..........................Increase
Price K

Wage$= 2.00
Rental Rate$= 1.00
Total Cost$= 8.00

wL + rK = Total Cost

Slope = -wr = -2.00
Y-intercept = Total Costr = 8.00
X-intercept = Total Costw = 4.00

Reset

Original source code for graph above from Javier Puertolas. Modified by David Barrus and Victoria Cole.

Change in the Total Cost or the Price of Resources

If  the  total  cost  increases,  then  the  isocost  curve  will  be  higher  and  this  is  illustrated  by  a  parallel  shift  rightward,
while a decrease in total cost is illustrated by a parallel shift leftward. Move the top slider to see the movement in the
graphic above. 

Changing the wage rate and the rental rate of capital of  the two resources changes the slope of the isocost curve.
Move the second and third slider to see the prices change.  If the total cost is $8 and the wage rate (w) is $2 and the
rental rate of capital is $1, then y- and x-intercept will be 8 and 4, respectively. If the wage rate drops to $1, then the
isocost curve would rotate out on the x-axis so the new x-intercept is 8.  Alternatively,  if  the capital increased to $2
then the budget constraint shift in and the new y-intercept is 4.

The slope of the isocost curve is the negative ratio of the price of the resources (-w/r). For example, given the wage
rate  of  labor  (on  the  x-axis)  is  $2  and  the  rental  rate  of  capital  (on  the  y-axis)  is  $1,  then  the  slope of  the  budget
constraint would be -2. 
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Ponder and Prove - Section 6 - Isocosts

Section 6 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

An isocost curve:

is another term for an isoquant curve

is the combinations of capital and labor that equals a certain total cost.

is the combinations of isoquant curves that allow a firm to minimize their costs

is a measure of marginal cost

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus and Victoria Cole

Section 7: Cost Minimization

Cost Minimization

The goal of firms is to maximize profit. This can be done by a firm minimizing their costs. In this section we will focus
on cost minimization. The firm seeks the combination of resources that allows them to reach the lowest isocost curve
given the quantity of goods or services they want to produce. This occurs where the isoquant curve is tangent to the
isocost curve (see dot on the graphic below). Change the quantity and prices of the resources to see how the cost
minimizing combination of labor and capital changes.
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Cost Minimization

Use the slider bar to increase and decrease quantity produce, wage rate of labor, and the rental rate of capital.

Changes

Decrease..........................Increase
Quantity

Decrease..........................Increase
Wage

Decrease..........................Increase
R. Rate

Wage$= 2.00
Rental Rate$= 1.00
Total Cost$= 8.00

Optimal Values
Quantity = 3.5
Optimal Ò of Workers L = 1.3
Optimal Units of Capital K = 5.3

Slope and Intercept
Slope of I.C. = -wr = -2.00
Y-intercept = TCr = 8.00
X-intercept = TCw = 4.00

Reset

0 2 4 6 8 10
Labor

2

4

6

8

10

12

Capital

Q

Original source code for graph above from Javier Puertolas. Modified by David Barrus and Victoria Cole.

In Lesson 6 we previously mentioned that utility is maximized where the marginal utility per dollar spent is the same
for each of the goods. At the point where the indifference curve is tangent to the budget constraint, the slope of the

indifference curve  which is  the  ratio  of  marginal  utilities  (- MUX

MUY
)  is  equal  to  the  slope of  the  budget  constraint  (- Px

Py
).

The cost  minimization outcome is  similar.  Instead of  marginal  utility  it  is  marginal product  of  capital  and labor.  The

slope of the isoquant curve ( - MPL

MPK
= MRTS) is equal to the slope of the isocost curve (- w

r
) when the two curves are

tangent. If we rearrange these two slopes we get the cost minimizing condition: - MPL

MPK
= - w

r
ï MPL

w
= MPK

r
. This result is

similar to the utility maximizing condition found in Unit 5.
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Ponder and Prove - Section 7 - Cost Minimization

Section 7 Questions

Instructions: Click on the button that represents the correct answer. After you select an answer,

click on the 'Grade My Answer' button.

Question 1 Question 2 Question 3

Use the graph above to answer this question.

If ONLY the wage rate increases what happens to total cost?

It cannot be determined

It increases

It stays the same

It decreases

Grade My Answer Reset

"Results"

Original source code for problem above from Craig Bauling. Modified by David Barrus and Victoria Cole

Summary

Key Terms

Backward Bending Supply Curve: The backward bending supply curve arises because, unlike other inputs, work-
ers are utility maximizers and they experience a trade-off between work and leisure.
Compensating  Differentials:  Additional  wages,  etc.,  to  compensate  individuals  in  occupations  that  are  relatively
more unpleasant or risky.
Cost Minimization:  The combination of resources to produce a given level of output at the lowest cost.
Cost Minimizing Condition: Where marginal product per dollar for capital and labor are equal.
Efficiency Wage:  A wage rate greater than the market wage rate.
Employee Compensation:  Wages and benefits payed to employees.
Income Effect:  A worker will reduce the quantity of labor supplied as the wage rate rises
Isocost Curve: The combinations of the capital and labor that have the same cost
Isoquant Curve: The different combinations of the labor and capital that yield the same quantity
Labor Unions: An organized group of workers that bargains collectively with the employers. Unions seek to exercise
their market power and demand higher wages, better working conditions, or other benefits.
Marginal Resource Cost:  The additional cost incurred by employing one more unit of the input.
Marginal Revenue Product: The additional revenue generated from using one more unit of the input.
Minimum Wage: A price floor for wages. The wage rate can not go below the government imposed minimum wage
rate. 
Monoposony: When there is only one buyer in the market or in the case of the labor market, only one employer.
Piece-rate Pay: Where employees are paid based on what they produce
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Profit  Maximization:  A  situation  where  the  marginal  revenue  product  and  marginal  resource  cost  are  equal,  or
MRP/MRC = 1.
Substitution Effect:  When individual supply more labor and have less leisure since the opportunity cost  of  leisure
(wage rate) has increased.
Work Incentives: Items that employers give to employees to motivate them to be more productive such as efficieny
wages, production quotas, etc. 

Objectives

Section 1
1. Explain how the demand for resources is derived from the demand for the products they produce.
2. Explain derived demand.
3. Compute marginal revenue product.
4. Compute marginal resource cost.
5. Demonstrate the differences in demand and prices in competitive and imperfect resource markets.

Section 2
1. Determine the optimal use of a single resource when minimizing costs.
2. Compute the optimal use of a multiple resources when minimizing costs.
3. Compute the demand for resources for firms that are maximizing profits.

Section 3:
1. Explain how the supply of resources is determined.
2. Discuss why the labor supply curve can be backward bending.
3. Discuss how nonwage benefits impact the labor supply.
4. Discuss the role of government intervention in the resource market.
5. Explain the role of labor unions.
6. Demonstrate the impact of minimum wage laws on the labor market.

Section 4:
1. Discuss how education impacts the labor market.
2. Discuss how firms use education as a method of screening.
3. Identify the wage and unemployment differences based on education level.

Section 5
1. Discuss isocost and isoquant curves.

Section 6
1. Demonstrate how to graph isocost and isoquant curves.

Section 7
1. Identify the cost minimizing level of labor and capital
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