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chapter twenty-seven

the demand for resources

CHAPTER OVERVIEW

This chapter and the next two chapters survey resource pricing.  The basic analytical tools involved in this survey are the demand and supply concepts of earlier chapters.  While the present chapter focuses on resource demand, the following two chapters couple resource demand with resource supply in explaining the prices of human and property resources.

The two most basic points made in this chapter are closely related.  First the MRP = MRC rule for resource demand is developed.  Most students will recognize that the rationale here is essentially the one underlying the MR = MC rule of previous chapters, but that the orientation now is in terms of units of input rather than units of output.  Second, the MRP = MRC rule is applied under the assumption that resources are being hired competitively to explain why the MRP curve is the resource demand curve.

Resource demand curves are developed for both purely competitive and imperfectly competitive sellers, but the emphasis is on the pure competition model in the hiring of resources.  Also covered are changes in resource demand and the elasticity of resource demand.

The final section applies the equimarginal principle to the employment of several variable resources.  An extended numerical example is used to help students understand and distinguish between the least‑cost and profit-maximizing rules.  Instructors who omitted the optional chapter on consumer behavior may want to ignore this final section of the chapter.  Its omission will not disrupt ensuing chapters.

WHAT’S NEW

The section on “Real-World Applications” has been eliminated and a section called “Occupational Employment Trend” has been added, with new tables showing the ten fastest growing jobs in the U.S., and the ten U.S. occupations with the largest absolute job growth.  Note that the tables have been renumbered.  

The Last Word has been updated.  The Web-Based Questions are new.

INSTRUCTIONAL OBJECTIVES

After completing this chapter, students should be able to:

1.     Present four major reasons for studying resource pricing.

2.     Explain the concept of derived demand as it applies to resource demand.

3.     Determine the marginal-revenue-product schedule for an input when given appropriate data.

4.     State the principle employed by a profit‑maximizing firm in determining how much of a resource it will employ.

5.     Apply the MRC = MRP principle to find the quantity of a resource a firm will employ when given the necessary data.

6.     Explain why the MRP schedule of a resource is the firm’s demand schedule for the resource in a purely competitive product market.

7.     Explain why the resource demand curve is downward sloping when a firm is selling output in a purely competitive product market; an imperfectly competitive product market.

8.     List the three determinants of demand for a resource and explain how a change in each of the determinants would affect the demand for the resource.

9.     Explain what demand factors have influenced the growth of the occupations listed in Tables 27.4 and 27.5.

10.     List four determinants of the price‑elasticity of demand for a resource, and state how changes in each would affect the elasticity of demand for a resource.

11.     State the rule for determining the least‑cost combination of resources.

12.     Find the least‑cost combination of resources when given appropriate data.

13.     State the rule used by a profit‑maximizing firm to determine how much of each of several resources to employ.

14.     When given necessary data, find the quantities of two or more resources a profit‑maximizing firm will hire.

15.     Explain the marginal productivity theory of income distribution and present two criticisms of it.

16.     Define and identify terms and concepts listed at the end of the chapter.

COMMENTS AND TEACHING SUGGESTIONS

1.     In many ways this chapter completes a circle of reasoning that was started in the early class meetings.  It affords many opportunities to reinforce, and give examples of, principles that were introduced earlier in the semester.

2.     Use a circular flow diagram to explain derived demand and illustrate the connection between the product and resource market.  Review consumer sovereignty, stressing that it is the buyers of the final product that direct the resources, much like the conductor of a symphony orchestra directing the musicians on what and when to play.

3.     Profit maximization occurs in the product market at the quantity of output where marginal cost equals marginal revenue.  Show the students that in the resource market an analogous rule applies.  Profit maximization occurs where the marginal resource cost of a factor of production is equal to its marginal revenue product.  In terms of hiring it is a simple cost, benefit analysis.  A numerical example is helpful to pull together the many important relationships.

4.     The marginal revenue product of a factor of production traces that factor’s demand schedule.  The MRP is a marriage of MR and MP; this can be used to demonstrate the reasons for a change in demand for a resource.  These shifts can be explained as affecting MP (the productivity of the resource) or MR (implying a change in the price of the final product).

The third explanation for a change in demand for a resource, a change in the price of a substitute or complementary resources allows an opportunity to review the same type of shifts in the product market.  Be sure to point out the output effect for substitute resources.  Price elasticity of demand can also be reviewed comparing the determinants of elasticity in the product market with the determinants in the resource market, stressing the differences and the reasons for them.

5.     Finally, the least-cost rule is another example of the equimarginal principle first introduced in Chapter 21 (consumer behavior).  Least-cost production of any specific level of output requires the last dollar spent on each resource to yield the same marginal product.  Point out the analogous objective of the consumer to have the last dollar spent on each item yield equal marginal utility.  Both are optimization problems and both are solved by requiring that the dollars do equal work at the margin.

STUDENT STUMBLING BLOCK

The similarity between product and resource markets is both a help and a hindrance.  Students understand the concepts of market-determined equilibrium price and quantity.  However, because the profit-maximizing relationship is so closely related to concepts in the product market, students must be reminded by repeated emphasis that resource markets are distinct and play a very different role in our economic system.  The role that resource markets play in income determination cannot be emphasized enough, because it is the foundation for understanding the issues surrounding income inequality in later chapters (and in real life).

LECTURE NOTES

I.
Review the circular flow model (Figure 2-6).

II.
Resource Pricing

A.
Resources must be used by all firms in producing their goods or services; the prices of these resources will determine the costs of production.

B.
Significance of resource pricing:

1.
Money incomes are determined by resources supplied by the households.  In other words, firm expenditures eventually flow back to the household in the form of wages, rent, and interest. (Figure 2-6)

2.
Resource prices determine resource allocation.

3.
Resource prices are input costs. Firms try to minimize these costs to achieve productive efficiency and profit maximization.

4.
There are ethical and policy issues concerning income distribution:

a.
Income distribution (Chapter 34);

b.
Income tax issues;

c.
Minimum wage law; and

d.
Agricultural subsidies.

III.
Marginal productivity theory of resource demand: assuming that a firm sells its product in a purely competitive product market and hires its resources in a purely competitive resource market.

A.
Resource demand is derived from demand for products that the resources produce.

B.
The demand for a resource is dependent upon:


1.
The productivity of the resource;


2.
The market price of the product being produced.

C.
Discussion of Table 27.1:


1.
Review of the Law of Diminishing Returns;


2.
Review the significance of the fixed product price;


3.
Determination of Total Revenue (TR) and Marginal Revenue Product (MRP); MRP is the increase in total revenue that results from the use of each additional unit of a variable input.
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4.
MRP depends on productivity of input (recall that marginal product of inputs falls beyond some point in production process due to law of diminishing marginal returns).

5.
MRP also depends on price of product being produced.

D.
Rule for employing resources is to produce where MRP = MRC.

1.
To maximize profits, a firm should hire additional units of a resource as long as each unit adds more to revenue than it does to costs.  (MRC is the marginal-resource cost or the cost of hiring the added resource unit.)  Equation form:
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2.
Under conditions of pure competition in the labor market where the firm is a “wage taker,” the wage is equal to the MRC.

3.
MRP will be the firm’s resource (labor) demand schedule in a competitive resource market because the firm will hire (demand) the number of resource units where their MRC is equal to their MRP.  For example, the number of workers employed when the wage (MRC) is $12 will be 2; the number of workers hired when the wage (MRC) is $6 will be 5.  In each case, it is the point where the wage (MRC of worker) equals MRP of last worker (Figure 27.1).

IV.
Marginal productivity theory of resource demand: assuming that a firm sells its product in an imperfectly competitive product market and hires its resources in a purely competitive resource market.

A.
Discussion of Table 27.2:


1.
Note that the product price decreases as more units of output are sold.


2.
TR = output x product price.


3.
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B.
MRP of imperfectly competitive seller falls for two reasons: Marginal product diminishes as in pure competition, and product price falls as output increases.  Figure 27.2 illustrates this graphically.

V.
Market demand for a resource will be the sum of the individual firm demand curves for that resource.

VI.
Determinants of Resource Demand:

A.
Changes in product demand will shift the demand for the resources that produce it (in the same direction).

B.
Productivity (output per resource unit) changes will shift the demand in same direction.  The productivity of any resource can be altered in several ways:

1.
Quantities of other resources

2.
Technical progress

3.
Quality of variable resource.

C.
Prices of other resources will affect resource demand.

1.
A change in price of a substitute resource has two opposite effects.

a.
Substitution effect example: Lower machine prices decrease demand for labor.

b.
Output effect example: Lower machine prices lower output costs, raise equilibrium output, and increase demand for labor.

c.
These two effects work in opposite directions—the net effect depends on magnitude of each effect.

2.
Change in the price of complementary resource (e.g., where a machine is not a substitute for a worker, but machine and worker work together) causes a change in the demand for the current resource in the opposite direction.  (Rise in price of a complement leads to a decrease in the demand for the related resource; a fall in price of a complement leads to an increase in the demand for related resource).  (See Table 27.3 for summary)

D.
Occupational Employment Trends:

1.
Changes in labor demand will affect occupational wage rates and employment. (Wage rates will be discussed in Chapter 28.)

 2.
Discussion of fastest growing occupations.  (Table 27.5)

 3.
Discussion of occupations with the greatest absolute job growth.  (Table 27.6)

VII.
Elasticity of resource demand is affected by several factors.

A.
Formula of elasticity of resource demand:


[image: image4.wmf]÷

÷

ø

ö

ç

ç

è

æ

=

price

 

resource

 

in

 

change

 

percentage

quantity

 

resource

 

in

 

change

 

percentage

 

Erd



measures the sensitivity of producers to changes in resource prices.

B.
If Erd > 1, the demand is elastic; if Erd < 1, the demand is inelastic; and if Erd = 1, demand is unit-elastic.

C.
Determinants of elasticity of demand:

1.
Rate of decline in marginal product: If MRP changes slowly as units of resource are added, the demand for resource will be elastic, because a small decline in price of resource will lead to a big increase in the quantity demanded; a small increase in resource cost will lead to a big decrease in quantity demanded.

2.
Ease of resource substitutability: The easier it is to substitute, the more elastic the demand for a specific resource

3.
Elasticity of product demand: The more elastic the product demand, the more elastic the demand for its productive resources.

4.
Resource-cost/total-cost ratio: The greater the proportion of total cost determined by a resource, the more elastic its demand, because any change in resource cost will be more noticeable.

VIII.
Optimal Combination of Resources

A.
Two questions are considered.

1.
What is the least-cost combination of resources to use in producing any given output?

2.
What combination of resources (and output) will maximize a firm’s profits?

B.
The least‑cost rule states that costs are minimized where the marginal product per dollar’s worth of each resource used is the same.  Example: MP of labor/labor price = MP of capital/capital price.  (Key Questions 4 and 5)

1.
Long-run cost curves assume that each level of output is being produced with the least-cost combination of inputs.

2.
The least-cost production rule is analogous to Chapter 21’s utility-maximizing collection of goods.

C.
The profit‑maximizing rule states that in a competitive market, the price of the resource must equal its marginal revenue product.  This rule determines level of employment MRP(labor) / Price(labor) = MRP(capital) / Price(capital) = 1.

D.
See examples of both rules in Table 27.7.

IX.
Marginal Productivity Theory of Income Distribution

A.
“To each according to what one creates” is the rule.

B.
There are criticisms of the theory.

1.
It leads to much inequality, and many resources are distributed unequally in the first place.

2.
Monopsony and monopoly interfere with competitive market results with regard to prices of products and resources.

X.
LAST WORD: Input Substitution: The Case of ATMs

A.
Theoretically, firms achieve the least‑cost combination of inputs when the last dollar spent on each makes the same contribution to total output; rule implies that firms will change inputs in response to technological change or changes in input prices.

B.
A recent real-world example of firms using the least cost combination of inputs is in the banking industry, in which ATMs are replacing human bank tellers.

1.
Between 1990-2000, 80,000 human tellers lost their jobs, and more positions will be eliminated in the coming decade.

2.
ATMs are highly productive:  A single machine can handle hundreds of transactions daily, millions over the course of several years.

3.
The more productive, lower-priced ATMs have reduced the demand for a substitute in production.

ANSWERS TO END-OF-CHAPTER QUESTIONS

27‑1
What is the significance of resource pricing?  Explain how the factors determining resource demand differ from those underlying product demand.  Explain the meaning and significance of the notion that the demand for a resource is a derived demand.  Why do resource demand curves slope downward?


All resources that enter into production are owned by someone, including the most important resource of all for most people, self‑owned labor.  The most basic significance of resource pricing is that it largely determines people’s incomes.  Resource pricing allocates scarce resources among alternative uses.  Firms take account of the prices of resources in deciding how best to attain least‑cost production.


Finally, resource pricing has a great deal to do with income inequality and the debate as to what government should or should not do to lessen this inequality.  It is here that the factors that determine resource demand are most different from those that determine demand for products.  Demand for products is a question of income and tastes.  But resource demand is more passive in the sense that it is derived from the demand for the products the resource can produce.  If a resource can’t be used in production of a desired product, there will not be any demand for it.  Additionally, resources are often less mobile than products, so their geographic location relative to demand for the output they produce may be an important factor determining demand for resources in particular geographic areas.


Resources, factors of production, are not hired or bought because their employer or buyer desires them for themselves.  The demand for resources is entirely derived from what the firm believes the resources can produce.  If there were no demand for output, there would be no demand for input.


The demand for a resource depends, then, on how productive it is in producing output and on the price of the output.  The demand for a resource is downward sloping because of the diminishing marginal product of the resource (because of the law of diminishing returns) and, in imperfectly competitive markets, also because the greater the output, the lower its price.

27‑2
(Key Question)  Complete the following labor demand table for a firm that is hiring labor competitively and selling its product in a competitive market.


	
	
	
	
	
	

	Units

of

labor
	Total

product
	Marginal

product
	Product

price
	Total

revenue
	Marginal

revenue

product

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	0

1

2

3

4

5

6
	0

17

31

43

53

60

65
	
	____

____

____

____

____

____

____


	$2

$2

2

2

2

2

2
	
	$____

____

____

____

____

____

____


	
	    $____

____

____

____

____

____
	


a.
How many workers will the firm hire if the going wage rate is $27.95?  $19.95?  Explain why the firm will not hire a larger or smaller number of workers at each of these wage rates.

b.
Show in schedule form and graphically the labor demand curve of this firm.

c.
Now again determine the firm’s demand curve for labor, assuming that it is selling in an imperfectly competitive market and that, although it can sell 17 units at $2.20 per unit, it must lower product price by 5 cents in order to sell the marginal product of each successive worker.  Compare this demand curve with that derived in question 2b.  Which curve is more elastic?  Explain.


Marginal product data, top to bottom:  17; 14; 12; 10; 7; 5.  Total revenue data, top to bottom:  $0, $34; $62; $86; $106; $120; $130.  Marginal revenue product data, top to bottom:  $34; $28; $24; $20; $14; $10.

(a)
Two workers at $27.95 because the MRP of the first worker is $34 and the MRP of the second worker is $28, both exceeding the $27.985 wage.  Four workers at $19.95 because workers 1 through 4 have MRPs exceeding the $19.95 wage.  The fifth worker’s MRP is only $14 so he or she will not be hired.

(b) The demand schedule consists of the first and last columns of the table:
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(c)
Reconstruct the table.  New product price data, top to bottom:  $2.20; $2.15; $2.10; $2.05; $2.00; $1.95.  New total revenue data, top to bottom:  $0; $37.40; $66.65; $90.30; $108.65; $120.00; $126.75.  New marginal revenue product data, top to bottom:  $37.40; $29.25; $23.65; $18.35; $11.35; $6.75.  The new labor demand is less elastic.  Here, MRP falls because of diminishing returns and because product price declines as output increases.  A decrease in the wage rate will produce less of an increase in the quantity of labor demanded, because the output from the added labor will reduce product price and thus MRP.

27‑3
(Key Question)  What factors determine the elasticity of resource demand?  What effect will each of the following have on the elasticity or location of the demand for resource C, which is being used to produce product X?  Where there is any uncertainty as to the outcome, specify the causes of the uncertainty. 


a.
An increase in the demand for product X.


b.
An increase in the price of substitute resource D.


c.
An increase in the number of resources substitutable for C in producing X.


d.
A technological improvement in the capital equipment with which resource C is combined.


e.
A decrease in the price of complementary resource E.


f.
A decline in the elasticity of demand for product X due to a decline in the competitiveness of the product market.


Elasticity of demand for a resource is determined by: (1) the rate of decline of MP; (2) ease of resource substitutability; (3) elasticity of product demand; and (4) ratio of resource costs to total costs.


(a)
Increase in the demand for resource C.


(b)
Uncertainty relative to the change in demand for resource C; answer depends upon which is larger – the substitution effect or the output effect.


(c)  Increase in the elasticity of resource C.


(d)
Increase in the demand for resource C.


(e)
Increase in the demand for resource C.


(f)
Decrease in the elasticity of resource C.

27-4
(Key Question)  Suppose the productivity of labor and capital are as shown in the accompanying table.  The output of these resources sells in a purely competitive market for $1 per unit.  Both labor and capital are hired under purely competitive conditions at $1 and $3, respectively.


	
	
	
	

	Units of

capital
	MP of

capital
	Units of

labor
	MP of

labor

	
	
	
	
	
	

	
	
	
	
	
	

	1

2

3

4

5

6

7

8
	24

21

18

15

9

6

3

1
	
	1

2

3

4

5

6

7

8
	11

9

8

7

6

4

1

1/2
	

	
	
	
	
	
	


a.
What is the least‑cost combination of labor and capital to employ in producing 80 units of output?  Explain.

b.
What is the profit‑maximizing combination of labor and capital the firm should use?  Explain.  What is the resulting level of output?  What is the economic profit?  Is this the least costly way of producing the profit-maximizing output?

(a)

[image: image6.wmf].

/

/

/

1

7

3

21

/P

 MP

;

1

7

/P

  MP

labor.

 

4

 

capital;

 

2

C

C

L

L

=

=

=


(b)
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Output is 142 (= 96 from capital + 46 from labor).  Economic profit is $114 (= $142 - $38).  Yes, least-cost production is part of maximizing profits.  The profit-maximizing rule includes the least-cost rule.

27‑5
(Key Question)  In each of the following four cases MRPL and MRPC refer to the marginal revenue products of labor and capital, respectively, and PL and PC refer to their prices.  Indicate in each case whether the conditions are consistent with maximum profits for the firm.  If not, state which resource(s) should be used in larger amounts and which resource(s) should be used in smaller amounts.

a.
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b.
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c.
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d.
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(a)
Use more of both;

(b)
Use less labor and more capital;

(c)
Maximum profits obtained;

(d)
Use less of both.

27‑6
(Last Word)  Explain the economics of the substitution of ATMs for human tellers.  Some banks are beginning to assess transaction fees when customers use human tellers rather than ATMs.  What are these banks trying to accomplish?


These banks are trying to produce using the least cost combination of resources.  Given two resources, labor and capital, the least cost combination requires that the marginal product per dollar spent on each is equal.
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With the introduction of the highly productive ATM machines, the MP/P of capital was greater than the MP/P of labor, to regain productive efficiency, (the least cost combination) the banks had to substitute capital for labor until the ratios are again equal.
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Recall that using more of a resource lowers its marginal product and using less raises it.

27-7
Florida citrus growers say that the recent crackdown on illegal immigration is increasing the market wage rates necessary to get their oranges picked.  Some are turning to $100,000 to $300,000 mechanical harvesters known as “trunk, shake, and catch” pickers, which vigorously shake oranges from trees.  If widely adopted, what will be the effect on the demand for human orange pickers?  What does that imply about the relative strengths of the substitution and output effects?


The effect of the adoption of the mechanical pickers will be to decrease the demand for human pickers.  If this occurs, the substitution effect will have been greater than the output effect.
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